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INEPEJIMOBA

MeTo10 HaBYaJIBHOTO TOCIOHMKA € BHBUEHHS OCHOB 1 OCBOEHHS
TEPMIHOJIOTIYHOTO amapaTy 00’ €KTHO-OPIEHTOBAHOTO MOJIEIIIOBAHHS,
OBOJIOTIHHS HaBUYIKaMU MozeioBaHHs MoBoto UML (Unified Modeling
Language) y cepenoBuili 00’ €KTHO-OPIEHTOBAHOTO 3aco0y Moje-
nroBanHs Rational Rose 2003.

Ha BigmiHy Bijg TpaaMmiiHOTO MiIXOAy, KOJIW TOJIOBHY YyBary
MIPUAUIAIOTE iH(pOpMAIIii, 3 AKOO MpaIioe CUCTEMa, 32 00’ €KTHO-Opi€H-
TOBAaHOT'O MiAXOAY yBary MPUIULLIOTH SIK iH(popMaLii, Tak 1 MOBEAIHII
CHCTEMH, 1[0 JTA€ 3MOT'Y CTBOPIOBATH THYYKI CUCTEMH, SIKi JOMYCKAIOTh
3MiHy MOBEIHKH 1/ab0 iH(pOopMaIIii, 0 MICTHTHCS Y HUX.

[TopiBHAHO 31 CTPYKTYPHHM IIiAXOJIOM, /i€ TOJIOBHY yBary IpHIi-
JSIFOTH (DYHKILIOHANBHIN IEKOMITO3Uii, B 00’ €KTHO-OPiEHTOBAHOMY MijI-
X0l IpeIMETHY 00J1acTh PO3OMBAIOTH HA JESIKY MHOKHHY HE3JICKHUX
cyTHOCTEH — 00’ ekTiB. O0’€KTHA JEKOMIIO3UILiS, BiIOOpaKeHa y CIICIH-
¢ikamisx i Kogax 3acTOCyBaHb, € TOJIOBHOIO OCOOJIMBICTIO 00’€KTHO-
OpIEHTOBAHOTO MiIXO0Y.

CraHIapTHOIO HOTAIIEIO JIIi MOJICIIOBAHHS BEIHUKHX iHpopma-
yiunux cucmem (IC) Ha 6a3i 00’ €KTHO-OPIEHTOBAHOI METOJOJIOTIT CITy-
rye yHigikoBaHa MoBa MofentoBaHHst UML, mo niaTpuMyeThest Garathb-
ma CASE-3acobamu. OpHiero 3 HaHPO3MOBCIOMKEHIITAX BBAXKAIOTh
Rational Rose.

BaxnuBuM acrekToM ycmiliHOro cTBOpeHHs cknaanoi IC € Bu-
KOPUCTaHHSI METOZO0JIOTI] PO3pOOKH MPOEKTY, Y PaMKaX sIKOi BBOAATHCS
eTanu poOOTH, CTABIATHCS 3ajadyl aHAIITHKAaM, MPOCKTYBaJbHUKaM,
MporpaMicTaM, TECTYBaJIbHHKAM, CHCTEMHUM IHTErpaTropaM TOLIO Y
pamkax meronodnorii Rational Unified Process (RUP).

Meronosnoriss RUP 6a3yetbest Ha moOyIOBI CHCTEMH KaHOHIYHUX
JiarpaM — OAMHUYHHUX OMHCIB (PparMeHTiB cuctemu. Jliarpamu imoct-
PYIOTB Pi3Hi aCeKTH cUCTeMH. Y KOKHOI JiarpaMu € cBOsl MeTa 1 CBOs
KaTeropisi KOpUCTyBaYiB.



IlepenmoBa

3 MeTOI0 OnHMCy BUKOHAaHHS IOCIIJOBHOCTI omepauiil y cepeno-
BUILI 00’ €KTHO-OPIEHTOBAHOTO 3aco0y MojenmoBaHHs Rational Ro-
se 2003 BUKOPUCTOBYBAaTUMEMO CHCTEMY ITO3HAYEHb, 3aM03UUeHy Yy [7]:

Ilo3nauenus

BukonanHs omnepartii

»Hassa xomanau

Bubip y noTouHOMY MEHIO KOMaH/IH 3 TIEBHOIO
Ha3BOl0. BcTaHoBUTH Kypcop MUII HA KOMaH-
Iy 1 HATUCHYTH Ha iy knasiwy muwii (JIKM)

WHa3Ba KHOIIKH

Hamuckannsa KHOIIKU 3 3a3HaUYCHOI0 HAa3BOIO B
aKTUBHOMY IiaJIOTOBOMY BikHI. BcTanoButH
Kypcop MUIII Ha KHOMIl Ta HATUCHYTH Ha
JIKM)

{ HasBa criucky

Posxpumms cnucky. BctaHoBUTH Kypcop Mu-
Il Ha KHOIIKY PO3KPHUTTS CHHCKY, HATUCHYTH
Ha JIKM

JEneMeHT CIHUCKY

Bubip enemenTa criucky. BectanoButu Kypcop
MHUIII Ha 3a3HAYE€HUH €JIEMEHT, HATHCHYTH Ha
JIKM

(CHa3Ba 3aknaaku

Bubip 3axnanku 3 3a3Ha4eHOI0 Ha3BoO. BeTa-
HOBUTH KypCOp MHIIII Ha SIPJIMKY 3aKJIaJKH Ta
HaTucHYTH Ha JIKM

Hassa momns:=3nauenns

Yeeoennsa snauenna 3 xnaBiaTypm y TEKCTOBE
1oJjie BBEAEHHS, CIIMCOK a00 JIYMILHUK. 3Ha-
YeHHS JIYMJIbHUKA MOYKHA 3MIHIOBATH 1 3a J0-
MMOMOTOI0 KHOTIOK-PETYJISITOPIB

©®Hasea nepeMunkaua

(pamiokHOTIKT)

Bubip mepemukaya 3 3a3HaUCHOI0 Ha3BOIO B
AaKTMBHOMY JliaJIOTOBOMY BiKHI. BcraHoBUTH
Kypcop MHIII Ha TepeMHKad i HATUCHYTH Ha
JIKM

MHasBa ingukaTopa
(mpamnop1rs, orrii)

Ilosnauennsi 1HANKATOpA 3 3a3HAYEHOIO Ha3-
BOIO B aKTHBHOMY JiajloroBoMy BikHi. Bcra-
HOBUTH KypCOp MHIII Ha iHAWKATOPI Ta HATUC-
HyTH Ha JIKM
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1. OCHOBHA OB’€EKTHO-OPIEHTOBAHOT'O MOAEJIIOBAHHA

Ilnan BUKJIAAY MaTepiaJy:
1. Krnacudikamist mporpaMHUX CUCTEM.
JKutreBui UK NPOTPAMHUX CHCTEM.
Beryn y nporiec MosiesntoBaHHSI.
Knacwu # 00’ exrn.
Metomonoris 00’ €KTHO-OPi€EHTOBAHOTO MOJICTIOBAHHS.

kWD

= KurrouoBi Tepminu po3ainy
Y [Ipocpamui cucmemu Y Tunu npocpamuux cucmem

Y [Ipoyec po3pobku npocpamu Y JKummesuti yuxn npoepamu

Y Texuiune 3a60anHs Y CrosHuk npedmemmuoi obnacmi

Y Apmegpaxmu Y Moodenb dcummesoeo yukiy

Y Modenwv. Buou mooeneti Y 3aoaui, AKi po36’sa3ye Mooenb

Y Cmuni npoepamy6anis Y Memoou modentosannsa

Y Aneopummiyna mooens Y 06’ exmuo-opicnmosana modens (OOM)

Y T'onoeni énacmusocmi OOM Y Knacu it 06’ exmu
Y [onoeui énacmugocmi kracie Y Ampubymu ma memoou Kiacie
Y 06’ exmuo-opicumosanuti ananizY O6’ €KmHO-0piEHMOBAHE NPOEKMY8AHHSL

Y Hegynryionanoni eumozu Y @yHKYIOHAbHI 6UMO2U 00 NPOSPAM

1.1. Knacugikanis nporpaMHuX cucTeM

Ilpoepamna cucmema (a00 npozcpammuuti npodykm) — OpraHizo-
BaHa CYKYNHICTh IPOrpaM i/abo MpOrpaMHHUX MOIYJIIB MOCTIHHOTO 3a-
CTOCYBaHHS JJIs1 PO3B’A3yBaHHS 3a/1a4 y PI3HOMaHITHUX cepax JIoICh-
KOi JisUTBHOCTI.

Tlpoepamnuii modyns (a0 MPOCTO M0OOY/Ib) — YaCTUHA MPOTPAMH,
odopmIleHa y BUTIIAIL, SKAN JOMYyCKae il He3aJIe)KHy KOMITUISIIO 1 BU-
kopuctanHs. [Iporpama — oprani3oBaHa CyKYIHICTbP MOMYIIB, Cepen
SIKMX OAMH 3 MOAYIMIB € 20106HuM. ['0JIOBHUI MOAYJb OpPraHi3oBye po-
00Ty iHIIMX MOAYJIIB IporpamH i 3ade3neuye inTepdeiic KopucTyBaya.

Ilpoepamna cucmema MoOXKe CKIagaTHUCS 3 OAHIET UM JEKUIBKOX
nporpaM (KOMIDIEKCY TIporpaMm), siKi IEBHUM YHHOM OpTaHi30BaHi Ta
B3aEMOJIIOTh MIX c000f0. [Iporpammu KoMmIUIEKCY MOXYTh BHKOPHCTO-
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BYBaTH TeBHUI Habip mMoxaymie (0i0mioTexy mMomyniB). Moayni Ta ixHi
Ha0OpH y pi3HUX MOBaX MPOrpaMyBaHHs OpraHi30BaHi MO-Pi3HOMY.
Tepmin “mporpamna cuctema” y3arajJbHEHUH, OTOX BBOJSTH
iHII TOI0HI TepMiHH, SKi BPaXOBYIOTh 00JIACTh 3aCTOCYBaHHS Y Mac-
mTad BUKOPUCTAHHS IIPOTPaMHOI CUCTEMH.
[IporpamHa cuctema 3a 00.1acmio 3acmocy8ants Moxe OyTH:

®  NPuKIAOHOI npozpamoro (CAHOHIMH: 3aCTOCYBAaHHS, JOJIATOK, aIli-
Kalisg — Bix application), NpU3HAYEHOIO I PO3B’ I3yBaHHS IIEBHOTO
KJIaCy OJTHOTHUITHHUX 3aJa4 1 OTPUMAaHHsS KOHKPETHUX PE3yJIbTaTiB
(HampuKITa, HapaxyBaHHS 3apO0iTHOT TIIATH);

e nakemom (94U cucmemor) npoepam, TPU3HAYEHUX IS IITPH-
MaHHS MeBHOT MPOQECiiHOT MiAIBHOCTI JIHOAUHN (HANPUKIIAI, MaTe-
MaTHYHI MaKeTu, rpadivyHi MaKeTH, BUJABHUYI CUCTEMH, CHCTEMHU
MyJIbTUMEIia TOIIO);

® cucmemHOW nNpocpamoio (CHHOHIM: TIporpaMHe 3a0e3rleueHHs),
MpU3HAYEHOIO UIA 3a0e3neyeHHs poO0OTH MPHKIATHUX porpam
(HampuKIaj, onepariifHa cucTemMa);

o cucmemoio xepysanns dazamu oanux (CKBJl) — komIuiekcoM mpo-
rpaM i MOBHHUX 3aco0iB, NMpHU3HAYEHUX I CTBOPEHHS, BEICHHS 1
BUKOpHUCTaHHSA 6a3 danux (BJ1);

®  30CMOCY8AHHAM PedalbHO20 4acy — 3aCTOCYBaHHSM, B STKOMY BPaxy-
BaHHS PEAJLHOIO aCTPOHOMIYHOIO Yacy € KPUTHUYHO BRXKIMBUM IS
BUKOHAHHsI TOJIOBHUX (YHKUIH (HanmpuKiIaj, TUCTIETYEPChKi CUCTe-
MU Ha TPaHCIIOPTi);

®  BEPMUKANbHUM 3ACMOCY8AHHAM — 3aCTOCYBAaHHSM, 3pOOJEHHM 3a
KOHKPETHUM 1HJUBIyaTbHUM 3aMOBJICHHSIM;

®  C0PUBOHMANLHUM  3ACMOCYEAHHAM — 3aCTOCYBAHHAM', PO3PaxoBa-
HUM Ha MaCOBHI IOIUT, K€ MOXHA MPHUI0ATU Y TOPTrOBEIbHIN Me-
pexi (HampukiIam, KOMIT IOTEpHI irpn);

® o¢icHum 3acmocysanHs — 3aCTOCYBaHHSM (BEPTUKAJIbHUM YU TO-
PU3OHTATBHUM), TPU3HAYCHUM Il BBEACHHS/BUBEICHHS, 30€pi-
TaHHA Ta OMpPAIIOBaHHS JOKYMEHTIB Yy pamMKax opraHizamii 4u mij-
MIPUEMCTBA, SIKE HE 3B’s3aHE KPUTHYHO 3 YacOM;

1 RV . . . . .
Omnepauiiini cucremu, maketd, HactinbHi CKB/l, nesiki ogicHi 3acTocyBaHHS
(mampuknag, MS Office) MoXkHA 3a9HCIIUTH 10 TOPU30HTAIHHHUX 3aCTOCYBaHb
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® 3acmocyéanns 6a3 Oanux — oiCHE 3aCTOCYBaHHS, TOJOBHA (YHK-
LIOHAJBHICTH SKOTO MOJATae y 3a0e3leueHH] 3py9HOr0 JOCTYITY JI0
0a3u paHuXx.

3ayBaskeHHs1. B)XuBaHHS OHUHY, HAIIPUKIIAM, Y TEPMIHAX NPUKIAOHA

npocpama, 3acmocysanis TOIo € iICTOpUYHOI0 Tpaauuiero. Hacmpasai

OUTBILICTD CyYacHUX MPOTPaMHHUX CUCTEM € KOMILIEKCAMHU IPOrpaM.

3a macuimabom 6uKOpUCmManHs IPOrpaMHOTl CUCTEMH BHPI3HSIOTh:

®  Hacminvui 3acmocyganis (JUIs pOOOTH OJJHOTO KOPHUCTYBaya);

e 2pynosi 3acmocysanus (Ui pOOOTH OJHIET KaTeropii KOpUCTYBayiB
JIOKATBbHOI MEPExi);

e KopnopamusHi npoepamui cucmemu (JU1s1 poOOTH Pi3HUX KATETOPil
KOPHCTYBaUiB JIOKAJIBHOI YX TTI00ATBHOT MEpPEXi).

1.2. )KuTTeBnii IMKJ NPOrPaMHHUX CHCTEM

[Iporpamui cuctemu 3a 4ac iCHyBaHHS 3a3HAIOTh HAHPiI3HOMAHIT-
HIIUX 3MiH CBO€T (hOpMH, SIKi 3aJI€KATh BiJI CTaHy TPOIECY PO3POOKH Ta
eKcIuTyaTanii 3acrocyBanHs. [10CIiOBHICTD IMX 3MiH MO3HAYAIOTH TEP-
MIHOM dfcummeguii yuxi. 3 UM TEPMIHOM TiCHO HEPEIITAEThCs MOHST-
TS npoyecy po3pooKu 3aCTOCYBaHHS.

Y OyaeHHOMY BUKOPHCTaHHI “po3podOxa” O3HAYa€e CTBOPCHHS
“yoeocw”, po3pobOKy 3aeepieHo. [licis po3poOKu PO3MOYNHAETHCS BU-
KOpUCTaHHS “doroch” (excniayamayis). s mporpaMHUX 3acTOCYBaHb
YiTKO BIIOKpeMUTH (ha3u po3poOKH Ta eKCInTyartarii He BaaeTbesa. OTox
TYT AOUIIBHIIIE TOCITYTOBYBAaTUCH TEPMIHOM “‘po3pobKa, wjo npooos-
acyemucea”, SIKMIA TIOEHYE B €001 K TepMiH “po3poOka” y 3BUUHOMY
PO3yMiHHI, Tak i MOAH(DIKALiI0 TPOrpaMH y MPOLeci eKCILTyaTallii.

OTxe, TepMinu “orcummesuii yuxn” 1 “npoyec pospooku” MOKHA
BBaXaTH JIBOMA PI3HUMHU CTOPOHAMM OAHOrO HOHATTA. IIpu BxuBaHHI
TepMiHa ‘“KUTTEBHHA MUK~ MArOTh HAa yBa3i MOTIISAJ 3 TOYKH 30PY IMPO-
rpaMu, a MpH BXKUBaHHI TEPMiHa “TIPOIEC PO3POOKH™ — MOTISA 3 TOYKH
30py mporpamicra.

Bianosinao no cranmapty ISO/IEC 12207 XATTEBUN UK MPO-
rpaMu Hajidye Taki eranu (puc. 1.1):

. aHaii3 mpeaMeTHoi 06yacTi 1 GOpMyYITIOBaHHS CUCTEMHUX BHMOT
(TmocraHoBKa 3a/1a4i);
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MPOSKTYBAHHS CTPYKTYPH IPOTPAMU;
peadizalis nporpaMu B KoAax (BjlacHe MporpaMyBaHH);
BIIPOBAJKCHHS IIPOTPaMH 1 TECTYBaHHS;

CYINPOBIiJl IPOTpaMH IiJ] 4ac SKCILTyaTallii;

BiIMOBJICHHSI BiJl BHKOPUCTAHHS MPOTPaMHU.

Ha emani ananizy npeomemmnoi obnacmi i popmyniosanus eumoz
3MIACHIOETHCSI BU3HAYCHHS (DYHKI[H, IO MOBMHHA BHUKOHYBAaTU IPO-
rpama, a TaKOX KOHIIETITyauri3allis (BH3HAUCHHS 00 €KTiB) MPEIMETHOI
obunacTi. Lo po60Ty BUKOHYIOTH aHATIITHKH CIUIBHO 3 QaxiBIsIMU Mpea-
MeTHOi 00iacTi. Pe3ynbraToM € fesika KoHyenmyaipbHa cxemd, Mo Mic-
THATH ONMUAC 0a30BUX KOMITOHEHTIB (00’€KTIB) i TUX (DYHKIIH, SKi BOHH
BUKOHYBATUMYTh.

31e0UIbIIoro, Ha MBOMY eTami (OPMYEThCS CIOSHUK (enocapiil)
MIPEAMETHOI 00JIacTi, IKUHM MICTUTh TEKCTOBUH OIMHC TEPMIHIB, CyTHOC-
TEeH, KOPUCTYBaviB TOIO, a TAKOK (HOPMYETBCS MexHiuHe 3a60aHH, B
SIKOMY MOJaHO (QYHKIiOHATBHI Ta He(pyHKIIOHAIbHI BUMOTH JI0 CHUCTe-
MU.

Etan npoexmyeanusi CTpyKTYpH TpOTpaMy TOJSTAE B PO3pOOIT
JETAIbLHOI CXeMHM, Ha AKIM 3a3HAYEHO KJIACH, TXHI BJACTUBOCTI 1 METOIH,
a TakoX pi3HI B3a€MO3B’SI3KM MK HUMH. 3a3BHuail, Ha BOMY €Tami y
pobOTi MOXKYyTh OpaTH ydacTh aHAJITHKH, apXIiTEKTOPHU CHUCTEMH, a
TaKOXX OKpeMi KBaJli(hikoBaH1 POTPamicTy.

PesynbTaromM 1pOro eramy MOBHHHA CTAaTH JAETali30BaHa cXeMma
MPOrpaMu, 3a SKOK OIMUCAHO BCi KIIACH 1 B3a€MO3B’SI3KH MiXK HUMH B
mporieci QyHKIIOHYBaHHS IPOTPaMH.

Eran npocpamysanns € HaWTpaAWUIHHIIIMM A1 TPOTPaMICTiB.
[losiBa iHCTpyMeHTapiiB mmBHIKOI po3poOku monmatkiB (Rapid Ap-
plication Development, RAD) mae 3Mory iCTOTHO CKOPOTHTH Yac i BH-
TpaTH Ha BHUKOHAHHS [ILOTO eTamy. Pe3ynbTaToM Takoro eramy € mpo-
rpaMHU JI0AATOK, IO Ma€ HEOOXiAHY (DYHKI[IOHATIBHICTG i 3/1aTHUI BU-
pinTyBaTH MOTPiOHI 3a1a4i y KOHKPETHIHN MpeaMeTHiH 001acTi.

Eranu enposadoicenns 1 cynpogody mporpaMu 3B’ s13aHi 3 HE00Xi-
HICTIO HACTPOIOBaHHS 1 KOH(Irypauii cepeloBHIIa IPOrpaMu, a TAKOXK 3
YCYHEHHSIM TOMHWIIOK, SIKi BUHUKIH IIiJ] 4Yac ii BUKOpUCTaHHA. [HOmI
OKPEMHUM €TarioM BBaXAIOTh Mecm)y8aHHs TIPOTPaMHU, Mijl SKUM pO3yMi-
I0Th TIEPEBIPKY Mpaine3JaTHOCTI IPOrpaMH Ha AESAKilA CyKyIHOCTI BUXiJ-
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HUX JaHHX YU 32 JESKHX CIELiaIbHUX PEXHMiB eKciuryaTauii. Pe-
3yJIBTATOM IUX €TAIIB € ITIBHUINCHHS HAIIHHOCTI TOJATKAa, 10 BUKIIIO-
Yya€ BHHUKHEHHSI KPUTUYHUX CUTYalil.

JKuTTeBmii UK MpOrpaMu HAJIYye MEBHI €Tamu, SKi IUKIIYHO
TTOBTOPIOIOTECSA. Ha KOXKHOMY eTam BHHUKAIOTH a00 MOTU(BIKYIOTHCS
neBHI Matepianu (apmegakmu), AKi BUKOPUCTOBYIOTh Ha HACTYITHOMY
eTari sk BXifHi Aani. Ha puc. 1.1 Ha3Bu apTedakTiB miaKpecaeHo.
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Puc. 1.1. XKutTeBuit nuki nporpamu



12 OO0’ eKTHO-OPiEHTOBAaHE MO/ICTIOBAHHS ITPOTPAMHHX CHCTEM

Posrnsnatoun pi3Hi eTany KUTTEBOTO IUKITY MPOrpamMu, HEOOXi-
HO 3a3HAYUTH: AKIIO0 BUHUKHEHHS RAD-iHCTpyMeHTapiiB mae 3Mmory ic-
TOTHO CKOPOTUTH TE€PMiHH €Tally MporpaMyBaHHS, TO BiICYTHICTH Bif-
MOBIIHUX 3aCO0IB JUTS MEPIIUX JABOX €TAliB TPUBAINUN Yac CTpPUMYyBaja
rporiec po3poOKu A0aaTKiB. PO3BUTOK METOHOMIOTIT 06’ ekmHo-opienmo-
sanoeo ananizy i npoexmyeannsi (OOA 1 I1) nporpaMmHux cuctem 0yJio
CIPSIMOBAHO HA aBTOMATH3aLil0 JPYroro, a MOTIM 1 MEpIIOTO eTamiB
XKHUTTEBOTO LUKy IPOTPaMH.

Metomonoriss OOA i Il TicHO meperuTiTaeTbcss 3 KOHIEMINIE0
aBTOMaTH30BaHol po3poOku mporpamuux cucrtem (Computer Aided
Software Engineering, CASE). o nepmux CASE-3aco0iB cTaBuimcs 3
MIEBHOIO HEAOBIPOIO. 3rooM 3’ IBUIIUCS SIK 3aXOIUICH] BIATYKH HPO IXHE
3aCTOCYBaHHS, TaK i KPUTHYHI OIIHKY iXHIX MOXJIHUBOCTEH. [IpuamH mys
TaKWX CyNepewNBUX AyMOK Oyio aexinpka. lleprma 3 HuX momsrae y
tomy, mo panHi CASE-3acobu Oynmu mpocToro HanOyaOBOIO HaJ Jiesi-
KOO CHCTEMOIO KepyBaHHS 0a3aMH JaHWX. XO0da Bi3yami3allis Mporecy
PO3POOKH KOHIIENTYalIbHOI CXeMH 0a3M JaHMX MAa€ BEJIUKE 3HAYCHHS,
MPOTE BOHA HE BUPIINIyE TMPOOIEeM PO3pOOKH JOJATKIB 1HIIUX THIIIB.

Jpyra mpuynHa Mae CKIAAHIIIY NPUPOIY, OCKIIBKH 3B’s3aHa 3
rpagiuHoro HoTauiero, peanizoBano y CASE-3aco0i. Skiio MoBH mpo-
rpaMyBaHHS MAalOThb CTPOTUI CHHTAaKCHC, TO CIPOOM 3aIllpOINOHYBaTH
OPUAATHUA CHHTAKCUC JAJIS Bi3yaJbHOTO 300pakK€HHsI KOHIENTYalbHUX
cxeMm b/l cnpuitaanu He HanTO MpUXMILHO. OTOX PO3pOOKY 1 cTaHzap-
TH3aMio yHigixosanoi mosu mooentosanns (Unified Modeling Langu-
age, UML), opienToBaHOi Ha 00’€KTHO-OPIEHTOBAHHWIA aHATI3 1 MPOEK-
TYBaHHS MPOrPAaMHUX CUCTEM, CIIIBTOBAPUCTBO KOPIOPATUBHUX MPOrpa-
MICTIB COPUIHSIIO 3 BEJIMKUM ONTHMi3MOM.

VY koxHOI opranizauii, sKka creLializyeTbcsi Ha Po3podLi mpo-
TPaMHHX CHCTEM, 3a3BHYail ICHYIOTh BJIACHI MOJIEJI JKUTTEBOTO ITHKITY
Ta mporuecy po3poOku mporpamu. OAHAaK BHACHIAOK HIMPOKOTO BUKO-
pucranus Case-3ac00iB OCTaHHIMH POKaMH HAOyBarOTh NOLIUPEHHS YHi-
8epcaibii Ta IEBHUM YHHOM CHIAHOAPIMU3068AHT MOJIET.

Haiimmommpenimumu choroaHi € moaem MS Solution Framework
(MSF) xopnopamii Microsoft Ta Unified Software Development Process
(USDP) ¢ipmu Rational. Monenp xurreBoro uukiny puc. 1.1 ciyrye
NEBHUM Yy3araJJbHCHHAM i CIIPOLICHHAM LUX ABOX MOI[GJIGI\/'I.
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1.3. Beryn y npouec Moe1l0BaHHS

Kommnanii, siki 3aiiMaroThCsl BUILYCKOM MPOTPAMHHUX CHCTEM, J1OCS-
raloTh YCHIXy y BUNAJKy, KOJNU iXHS MPOAYKIisl Mae BHUCOKY SIKICTh i
MaKCHUMaJbHO BPaxOBY€E 3alIUTH KOPUCTYBaUiB.

Jns mBuakoi ta eekTUBHOT PO3pOOKH MPOrPaMHOTO MPOIYKTY
HEOOXiZIHO 3aJy4YHTH KBallipikoBaHy poOody CHTy, BUOpAaTH MpaBHIIbHI
IHCTPYMEHTH 1 BH3HAYMTH NpaBWIbLHUK HampsiM poOoTu. [Ipouec pos-
poOKH MpoeKTy HeoOXiaHO 1o0pe MpoyMaTH, o0 IBHIKO aJIaNTyBaTH
HOTO 10 MOXUIMBHUX 3MiH BUMOT KOPHCTYBadiB, TOTped Oi3HECY UM Tex-
Houtorii. [Iporo MoXHa AOCATHYTH, SKIIO y MPOIEC] PO3POOKU TIPOSKTY
BUKOPUCTOBYBATH MOOEJI.

Besnepeuno, po3poOka CydyacHMX HPOTrpaMHHUX TNPOAYKTIB He-
MO>JIMBa 0e3 IonepeaHbporo MojentoBaHHd. Hakonndenuil nocsin 3a-
CBITYy€: UMM OUTHIIUM 1 CKIQIHIIIAM € TMPOEKT, THM BaXKIHBIIIIM CTaE
MoOenoeanHsi MaiOyTHBOT cucteMu. He BapTo criomiBaTtvcs Ha yCITiM-
HICTb NPOEKTY, SKIIO HE NPHUIUIEHO IOCTAaTHBOI yBaru MOIEpPeIHbOMY
MOJIEJIFOBAaHHIO CHCTEMHU.

MojenoBaHHS BUKOPUCTOBYIOTh HE TiJIbKH ITiJ] Yac CTBOPEHHS
BEJIUKHUX CUCTEM. AKe 4MM OUIbIIa 1 CKIAIHIIIA CUCTEMA, THM Ollb-
Ioro 3Ha4YeHHS HaOyBae MOIEIIOBAHHS MPH i1 po3podii. CrpaBa y To-
My, II0 MOJEJIIOBATH CKIIAHY CHCTEMY HEOOXiJHO y Oy/b-sIKOMY BH-
MaJIKy, OCKUIbKY 1HAKIIe MU HE 3MOXEMO ii MPEACTaBUTH SIK €JUHE IIiJe.

Mogzeni Ha04HO JIEMOHCTPYIOTh Oa)kaHy CTPYKTYPY Ta MOBEIIHKY
CHUCTEMH, BiOOpa)karoTh ii apXiTEKTypy Ta JOMOMAararTh yTOYHUTH
JeTaji IPOEKTY 3 3aMOBHUKOM JUTA MiHiMi3allii MallOyTHIX PU3HKIB.

Mopenb — 11e  CHpOIIEHe MPEJCTABICHHS PEaIbHOCTI, CBOEPIIHE
“kpecneHHs” cuctemu. KoxHY cHUCTeMy MOXHA OIHCATH TO-Pi3HOMY,
BHKOPHCTOBYIOUH Pi3HI MOMAEII, KOXKHA 3 SKUX € CeMAHMUUYHO 3AMKH)-
Mmoo abcmpaxyicio CUCTEMH.

Mogeni nporpaMHHUX CHUCTEM Bif0OpaXKaroTh MEBHI ACIEKTH CHC-
temu. CmpykmypHa modenb, HaPUKIal, BioOpaxae CTaTHYHY Opra-
Hi3aIlil0 CHCTEMH, a MOOelb HO8ediHKY TIITKPECITIOE THHAMIYHI MTPOIIECH,
MIpUTaMaHHI CHCTEM.

3a3Buyaii, MOJENMIOBaHHS OyIb-SKOI CHCTEMH CYNPOBOIKYETHCS
CTBOPEHHSIM MHOJCUHU MOOeiel A BiOOpaKeHHs PI3HHX acIeKTiB
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cucremu. OKpiM IIbOTO, MOJENI MOXYTb MaTH Pi3Hi pigni abcmpakyii,
SIK1 B1TOOpaXaroTh OJIHI W Ti K aCIIEKTH CUCTEMHU 3 PI3HUM CTYIICHEM JIe-
Tami3arii.
MopemtoBaHHS Ja€ 3MOTY PO3B’sI3aTH TaKi 3a7adi:
e gizyanizayisi cucmemu — Bi3yalnbHEe BiZOOpaXEHHS IPOTrpamMHOL
CHUCTEMH Y ii MOTOYHOMY UM Oa)KaHOMY CTaHi;
® cneyughikayis cucmemu — BU3HAYCHHS CTPYKTYpH 1/a00 TOBEIIHKH
CUCTEMHU;
®  KOHCMPYIBAHHA cucmemu — OTPUMAHHS IIa0JIOHY, KU JTOTIOMOXKE
CKOHCTPYIOBATH CUCTEMY;
e Ooxymenmyeanuss cucmemu — (pikcarlis TPUUHATAX PIIICHh HA OC-
HOBI OTPUMAaHHUX MOJIETICH.
IIpu po3pobui mporpaMHUX CHCTEM iCHYE JAEKIIbKa METOJIIB MO-
JICITIOBAHHS, SIKi BIIPI3HSIOTHCS CBOEK OPIEHTAIIEI0 HA CIMUIbL Npo2pa-
My6anHs. 3a3BUYall, BUPI3HAIOTH I’ SITh CTUIIB:

o npoyedypHo-opieHmosanuti — CUPSIMOBAaHUH Ha MPEICTABICHHS
MPOrpaMu sIK MHOXXHHH TIPOIIEYD, SKi 32 YePTO0 BUKIMKAIOThC;

. 00’ EKMHO-0pieHmosanuli — CIpSIMOBAHUI Ha TIPEJCTABICHHS TIPO-
rpaMH sIK HabOpy B3aEMOIIFOUNX 00’ €KTIB;

. JI0CIKO-0piEHmMO8aHull — CTIPSIMOBaHUI Ha BUKOHAHHS IIJICH, SKi
MepeIaHo y TepMiHaxX 0OYMCIICHHS PEIUKATIB;

. OpIEHMOBAHUIL HA NPABUIA — BAKOHAHHS MTPaBUII “AKI0-TO”;

o OPIEHMOBAHULL HA 0OOMENCEHHS.

Sk cTBepIKYIOTh aBTOpH [1], HEMOXJIMBO BU3HATU OJIUH CTHJIb
MIporpaMyBaHHS HAHKpAIIUM Yy 6¢ix 00JaCTsIX MPAKTHYHOTO 3aCTOCYBaH-
HSl, OJHAaK 00’ €KTHO-OPiI€HTOBAHWI CTWJIb HAUNPUHHSATHIIINKA IS HaH-
LIMPUIOTO KOoJia 3a7a4.

Aneopummiunuti METOJl MOJCIIOBAaHHS Iepeadavae MmpouesypHo-
OpIEHTOBAaHUM CTHJIb NPOrpaMyBaHHs, y paMKax SKOI0 Iporpamicr
CTBOPIOE MPOLEAYPH, IO BUKJIMKAIOTH OJIHA OAHY JJIsl BUKOHAHHS TTOC-
TaBJICHUX 3a/1a4 1 00pOOKH AaHUX.

lonoBuuM OyaiBenbHUM OOKOM € mporenypa 4u (yHKIiA, a
yBara NpUAUSIEThCS HacaMIlepel MUTaHHIM Iepeadi KepyBaHHA 1 Jie-
KOMITO3HMITI1 BETMKUX aJITOPUTMIB Ha MeHIi. Hidoro moranoro y mpomy
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HEMae, KO He 3BaXKaTH Ha Te, IO CHCTEMH BAXKO aJaNTyIOThCS MPH
3MiHI BUMOT 49H 301IBIICHH] pO3MIpy TOIaTKAa.

3a BHKOpPHUCTaHHS 00’ €KTHO-OPIEHTOBAHOTO CTHJIIO IIPOTPaMiCT
CTBOPIOE IMpOTpaMHi 00’€KTH 1 Hafisge iX BU3HAUCHOIO MOBEIIHKOIO,
peaxiiero Ha 3MiHW 30BHIIIHIX yMOB. Taki 00’€KTH B3a€EMOMIIOTH MiXk
c00010, BUKOHYIOTh BH3HAYCHI 3a/1adi, MpUiMarTh, 0OpPOOIISIIOTE 1 TTe-
penaroTh AaHi.
Ha 00’exTHO-OpieHTOBaHOMY MpOTpaMyBaHHI 0a3yeTbesa 00’ €Kmi-
HO-OpIEHMOBAHUL METOJl MOJICIIOBaHHS. SIKIO 00’€KTHO-OpIEHTOBAHE
npoepamysarnts CupsMOBaHe Ha MIPaBUIIbHE i e()eKTHBHE BUKOPUCTaHHS
00’€KTIB y paMKax KOHKPETHHX MOB, TO 00’€KTHO-Opi€EHTOBaHE Mode-
JII06QHHST CIIPSIMOBAaHE HAa TMPABWIBHE U CPCKTUBHE CMPYKMYPYSAHHS
CKNIAOHUX CUCTNEM.
O0’€KTHO-OPIEHTOBAHUN METO MOJICTIOBAHHS Iepeadadae Takui
aHaniz MpeMETHOT 00JIacTi, 32 IKOTO YK€ Ha MOYaTKOBHX eTanax po3-
POOKM TpOrpaMHOi CUCTEMH MOKHA Oyio O BUPI3HATH HAOOpU B3aEMO-
TI0YHX 00’ €KTIB.
006’ eKTHO-OpiIEHTOBAaHA MOJIENIb Ma€ YOTUPH TOJIOBHI BIaCTUBOCTI:
® abcmpacysants — BAOKPEMIICHHS ICTOTHHX XapaKTePUCTHK 00’ €KTa,
10 BUPI3HAIOTH HOTO 3-TIOMIX 1HITUX BUJIB 00’ €KTIB;

e iuxancyisayis — MPUXOBYBAaHHS BHYTPIIIHBOI peanizamii 00’ekTa 3a
HaJaHUM 1M 00’ €KTOM iHTepdericom;

®  MOOyNbHICMb — 3[ATHICTh CHCTEMHU PO3KIIAJIaTUCS HA BHYTPIIIHBO
CHJIHHO YH CJIa0KO 3B’s3aHI MiXK COOOI0 MOITYITi;

® iepapxis — yNOPSIKYBaHHS aOCTpaKIiii i po3TanryBaHHs iX 3a piB-
HSIMU.
Li BIacCTHUBOCTI € TOJIOBHUMH, 1 32 BIJICyTHOCT1 OYb-IKOTO 3 HUX
MOJEINb He Oy/ie 00’ EKTHO-OPiEHTOBAHOIO.
IcHy€e TakoX TpW JOJATKOBUX BJIIACTHBOCTI, KOPHUCHI B 00’ €KTHIN
MOJiei, 0€3 IKUX, OJHAK, MOKHA OOIATHCS:
®  munizayis — CTBOPEHHS 00’ €KTiB HA OCHOBI MA0JIOHIB BU3HAYEHOTO
THUITY;

® napanenizm — 3MaTHICTh CHCTEMHU 00pOOJIATH AEKiTbKa MOBITOMIICHb
YH 337124 NapajesbHo;

® 30epeoicysanicmv — 3MIATHICTh CHCTEMHU 30epiraTh HE TUIBKH JaHi,
ane i 00’ €KTH Yy IPOMIXKY MK OKDEMHMH 3aITyCKaMU CHCTEMH.
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06’ ekmHo-opienmogane MOJCIIOBAaHHS NMPOTPAMHUX CHCTEM JI0-
BEJIO CBOIO KOPHUCHICTH MpH MOOYAOBI CHCTEM OyIb-SIKOTO po3Mipy i
CKJIQJIHOCTI y Pi3HUX 00JACTAX JIFOJCHKOI JisuibHOCTI. OKpiM TOTO, CY-
YacHI MOBHU IPOrpaMyBaHHS, IHCTPYMEHTaJbHI 3aco0M Ta omeparliiiai
CUCTEMH, 37IeOUTBIIOTO, € TIEI YU iHIIIOI MIpOI0 00’ €KTHO-OPIEHTOBA-
HUMH, a IIe JIA€ Baromi IiJICTaBH TPAKTYBATH CBIT y TEPMiHaX 00’ €KTIB.

1.4. Kiiacu T2 00’ €kTH

Jnst cTBOpeHHST 00’ €KTHO-OPIEHTOBAHOI MPOTpaMH HEOOXiTHO
CTBOPHUTH JesiKMii Halip 00’€KTiB 3 BH3HAYEHOIO MOBEIIHKOIO Ta CXe-
MO0 IXHBOT'O B3a€MO3B’S3KY. Y CBOIO uepry, JJisi CTBOPEHHS 00’ €KTiB
HEOOXiZHO MONepeJHbO CTBOPUTH iXHIH omuC, kUi y Tepminax C++
HAa3WBAaIOTh KIIACOM.

Knac — ne aberpakiisi CyKymHOCTI 00’ €KTiB, IKi MalOTh CHUIBHUHA
Ha0ip BIACTHBOCTEH 1 BOJOJIIOTH OJTHAKOBOK MOBEAiHKOK. OO’ €KTOM
Ha3WBAIOTh €K3EMIUIP BiAMOBiMHOTO Kiacy. OO0’€KTH, SKi HE MarOTh
IICHTUYHUX BJIACTHBOCTEH YM HE BOJIOJIIOTH OJHAKOBOKO MOBEIIHKOIO,
3a BU3HAUCHHSAM HE MOXYTh HaJleXaTh OJHOMY KJacy.

Knac — ne mabnoH, Ha OCHOBI SIKOTO CTBOpPeHO 00’ ekTH. He Mox-
Ha IUIyTaTH Kiac i 00’ekt. Kimac — me jume mMaTpuisd, Ha OCHOBI SIKOT
CTBOPIOIOTH 00’ EKTH.

Knac Bu3HaueHOro THIy MOXXe OyTH TUTBKU OAWMH, a 00 €KTIB y
mporpamMi Mo)ke OyTH CKUIBKH 3aBrOAHO (TOYHIIIE, HACKUIBKH BHCTa-
YUTH pecypciB cuctemu). [lepeBipuTy MpaBUIIbHICTH OMHICY CTBOPEHOTO
KJIACYy MO’KHA TUIBKH IicJs CTBOPEHHs 00’€KTIB Ha ioro ocHoBi. Komwu
00’€KTH TOYMHAIOTH TPAMIOBATH 1 B3aEMOIISATH, TUTHKHA TOMI MOXHA
OIL[IHUTH TOYHICTh IIOBOKEHHS 00’ €KTa, OIKMCAHOI'0 KJIACOM.

SIK1o B3STH MpHKIaA TeaeQoHHOTo anapara, TO HOro eJIeKTpOH-
Ha cxeMma — Te came, 1o KJIac, a caM arapar — Te came, 1o o0’ekt. Ha
OCHOBI1 OJHIET €IIEKTPOHHOI CXEMH MOKHA 3pOOWTH CKIIBKH 3aBTOJIHO
amapariB, 1 yci BOHM MpPalOBaTUMYTh i BUIIISAaTUMYTh OIHAKOBO 32
YMOBH, III0 Ha 3aBOJIi HE JOMYIICHO Opaky. Y IbOMY BiIMIHHICTH IPO-
rpaMyBaHHS Bij peaabHOro BUPOOHUIITBA. I1ij 9ac cTBOpeHHS Iporpa-
MH 32 TOYHICTIO BUTOTOBIICHHS 00’ €KTa CTEKUTh MOBHUU KOMITUIATOD, a
MPOrpaMiCcTOBI HEOOXiTHO 30CepPEIUTHUCH Ha TPAaBHIBHOMY OIUCI KJlacy.

HaiiBakTUBIIIUMH BJIACTHBOCTSIMH KJIACiB BBa)KAIOTh 1HKAIICY-
TS0, YCHIAIKyBaHHS 1 MOIiMOpdi3m.



1. OcHOBH 00’ €KTHO-OPIEHTOBAHOTO MoJietoBanHs  (mon. dym3samii LM.) 17

Iukancynsayis knacy aHallOTi4Ha BIACTHBOCTI 00’ €KTHO-OpPI€HTO-
BaHOT MOJIENI 1 Mae Ha yBa3i NPUXOBAHHS HEMOTPIOHUX JeTaliel peai-
3awii kjaacy. Y caMoMy Kiaci MOXKyTb 30epiraTtucs 1aHi i MeToau IXHBOT
00pOOKH, JOCTYIHI TIIbKH 32 JIOTIOMOTOI0 HAJaHOTO KJIAcOM IHTEp-
(heticy 1 3axuiieHi Bix HeOakaHOTO BIUIMBY 330BHi. /{711 BUKOpUCTaHHS
KJlacy HeMae HeOOXIJHOCTI 3HATH HOro BHYTPIIHIO OyJIOBY (aiKe IUis
TOro, 00 CKOPUCTATUCS TEIePOHOM, HEMAE HEOOXIHOCTI 3HATH HOTO
eNeKTpOoHHY cxemy). HeoOXimHo nwire 3HaTH, SK HAaOpaTH HOMEp UH
BIJITIOBICTH Ha J[3BIHOK, TOOTO 3HATH OMKC 30BHINIHBOTO iHTEpQECYy.

Yenaoxysanns — oqHa 13 HalBaXXIUBIIINX BIACTHBOCTEH Kiacy.
Lt BIacTUBiCTh Ja€ 3MOTY CTBOPIOBATH Ha OCHOBI OJIHOTO Y JEKLIBKOX
bamuriscbKux K1aciB dowipui KiacH (TAKIACH) i3 BIACTHBOCTIMH 0aTh-
KIBCHKUX 1 BIIACHUMH JOAATKOBUMH MOKJIUBOCTSIMHU.

MOXJIHMBICTh YCIAJAKYBaHHS BIACTHBOCTEH J1a€ 3MOTY Mporpamic-
TOBI CKOPOTHUTH OOCST PYYHOTO KOJIyBaHHS 1 3MIHUTH TIOBEIIHKY BCiX
JIOYIpHIX 00’€KTIB yHACJi0K 3MIHH MOBEIIHKKA 0aThKIBCHKOTO KJIACy.

SIKimo B pealbHOMY BUPOOHHUITBI Y CXeMi y)Ke BUIYLIEHUX TeJe-
(hoHHMX amapaTiB Oy/e 3HAHAEHO MOMHUJIKY, TO BCIO MAPTi0 JOBEICTHCS
BUKUHYTH Ha CMITHUK. Y TpOrpaMyBaHHI — HaBIAKH: BHITPABISIOYH
3HaliiecHy OMHJIKY B 0aTBKiBCBKOMY KJlaci, MM TicJsl 3aIlyCKy Iporpa-
MU 3MYIIIyEMO TPABWIIBHO MPAIFOBATH YCi IOYipHi KJIacy.

Tlonimopghizm — MOXIUBICTh 00’€KTIB, CTBOPEHHX Ha OCHOBI
KJIAaCciB, 3MIHIOBAaTH CBOIO PEAKII0 HAa Ti K caMi BIUIMBH 3a Pi3HUX 30B-
HIITHIX YMOB.

Kiracu marote atpuOytn i Metonu. Y mporpami ampubymu (adbo
enacmugocmi) — 11e 3MiHHI, OIMCaHI B TiMl KJacy, 0 MOXYTh OyTH SIK
CXOBaHI BiJl 30BHIIIHHOIO BIUIMBY (3MiHA BIACTUBOCTEH BUPOOISETHCS
3a JIOTIOMOT'O0 JOCTYIHUX 330BHI METO/IIB), TaK i JOCTYIHI JJIs 3MiHH.
Memoou — nie QpyHKuii, BU3HAYEHI B TUII KJacy, 1[0 MOXYTb OyTH J0C-
TYIIHI Y4 CXOBaHI BiJl 30BHIIIHIX IPOTPaM.

1.5. MeTon0J10rist 00’ €KTHO-OPi€EHTOBAHOT0 MO/E/IIOBAHHSA

Metox 00’ €KTHO-OPIEHTOBAHOTO MOJICITIOBAHHS Tepemdadae moc-
JIiTOBHE BUKOHAHHS JIBOX €TamiB: 00’ €KTHO-OPIEHTOBAHOTO aHAMI3) Ta
00’ €KTHO-OPIEHTOBAHOTO npoexmysanns. ToMy TepMiH “00’€KTHO-Opi-
€HTOBAHE MOJCIIOBAHHS CKBIBAJICHTHHU TEPMiHY “00’€KTHO-OPIEHTO-
BaHUil aHani3 i mpoexryBanus” (OOA i) [5].
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AHaniz — MIUPOKE TTOHSITTS. Moro 3micT meranbHime BioOpaka-
IOTh TEPMIHU aHali3 cucmemHux eumoe (TOOTO JOCTIIKEHHS BUMOT JI0
MalOyTHBOI MPOTrPaMHOI CUCTEMHU) Ta 00’ ekmHuuti anaiz (ToOTo IOCITi-
JOKEHHS 00’ €KTIB MPpeIMETHOI 00J1acTi).

IIpu mpoMy mix npedmemnoio obaacmio POIYMIIOTh Ty YaCTHHY
peaspHOTO CBITY, IO Ma€ ICTOTHE 3HAYCHHS YW Oe3mocepeane
BiJJHOILIEHHS 0 Tpolecy (QyHKUiOHyBaHHS Mporpamu. [HIMMHU cioBa-
MH: TIpeAMETHA O0JIACTh MICTHTh y COOl TiMbKH Ti 00’€KTH i B3aEMO-
3B’SI3KM MK HUMH, SIKI HEOOX1HI ISl OMTUCY BUMOT 1 YMOB PO3B’sI3aHHS
JIesIKOl 3a1aul.

VY 3aranpHOMY BUNAJKY BHIICHHS 0a30BUX 00’ €KTIB (Y KOMIIO-
HEHTIB) mpeaMeTHOi 00jacTi € HeTpuBiadbHOIO 3amadcto. CKIATHICTh
BUSIBIISIETBCSL Y HE(HOPMaIbHOMY XapakTepi MpoLenyp Yd MpaBw, sKi
MO>KHa 3aCTOCOBYBATH 3 Li€l0 MeTor0. OKpiM TOro, Taky poboty HeoO-
XiTHO BUKOHYBATH CITIILHO 3 (axXiBIIMH YHM EKCIIepTaMH, IO I00pe
3HAIOTh MPEIMETHY O0IACTh.

VY mpoueci npoexmyseanwusi TOIOBHY yBary 3BepTalOTh Ha KOH-
LEenTyalbHi pillleHHs, AKi 3a0€3MeYy0Th BUKOHAHHS CHCTEMHHUX BUMOT,
a He Ha MUTaHHs peanizalii. Y nporeci 00’ €KTHO-OPiIEHTOBAHOTO TPOCK-
TyBaHHS BU3HA4YalOTh MPOrpaMHi 00’ €KTH Ta CHOCOOM IXHBOI B3a€MOii
1/abo cxemu 0a3 maHUX.

Ilix gac ananizy cucmemuux eumoe HEOOXITHO 3’SICYBATH IOTpPE-
O0u 3amo6HUKa, aHANI3YIOYM OTpUMaHy iH(OpMAIio BiJ KEpiBHUIITBA
KOMTIIaHil Ta Maii0yTHIX KOpHCTyBadiB cucremu. [li yac aHani3zy HeoO-
X1THO BU3HAUNTH:

o ¢ynkyionanvui eumozcu 1o cucreMu (abo 6iznec-npoyecu), TOOTO
BCTAHOBHTH 8APIAHMU GUKOPUCHAHHS TIPOTPAMHOI CHCTEMH IS
peamizauiii KOHKpeTHUX (QDYHKUIN 4M Ail y AaHiil npeaMeTHil o6ia-
cTi (“BU3HAYUTH Te, IO CUCTEMA MA€E pobumu’);

®  nOMOKU Oanux IS KOKHOTO Oi3HEC-TIPOIIeCy;

®  Zcpanuyi CUCTEMU,

®  Kopucmyeauié CUCTEMH Ta MPOIECH IXHbOI B3aEMOJIi1 3 CHCTEMOTO.

VY pesyinbTati aHajizy, 3a3Budail, oQOpMIISIOTE closHUK (200 210-
capiti) npeMeTHOT 00JacTi (MICTUTh TEKCTOBUI OIKC TEPMIHIB, CYyTHO-
CTeii, KOPUCTYBAUiB TOWIO) 1 mexHiuHe 3a60anHs, y IKOMY c(hopMyIbo-
BaHO (YHKITIOHAIBbHI Ta HEYHKITIOHAIBHI BUMOTH 10 cucTeMH. J[o ne-
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@yHKYiOHAbHUX BUMOT 3a4KCIICHO MIUTAaHHS HAIiHHOCTI, 3pyYHOCTI BH-
KOPUCTaHHS, TPOJYKTUBHOCTI, MOKJIMBOCTI CYNpPOBOAY IpOTpam, Iu-
TaHHs Oe3MeKH, MPOEKTHI Ta anapaTHi 0OMeKEeHHS TOLIO.

TexHiuHE 3aBaHHS € TAPAHTIEIO €IMHOTO TPAKTYBAaHHS BUMOT 3a-
MOBHHKaMH 1 TIPOEKTyBaJbHUKaMH. BOHO JTa€ 3MOTY Tak0>X BHPIIITyBaTH
CHIpHI TMUTaHHA 3 TPUBOY (QYHKIIIH CHCTEMH, 1[0 BHHUKAIOTH Y MPOIIe-
ci i cTBOpeHHSI.

B UML neBHUM CHHOHIMOM TEepMiHA ‘“‘mexuiune 3a60anHs1” €
cneyugbikayis sumoe no cuctemu (Software Requirement Specification,
SRS), B SKMX BU3HAYAIOTHCA MEXI CHCTEMH, KOPUCTYBadiB i (yHKIIi-
oHanbHi BUMOTHM. SRS € TEKCTOBOIO OCHOBOIO @opmanizayii eramy
ITOCTAaHOBKH 3aJ1adi 3a JOITOMOTOI0 JiarpaM IpereIeHTIB.

Mpuxnang 1.1. BnacHuk HEBEJIMKOI aBiakoMIIaHii, o 3a0e3neuye nepe-

JBOTH Ha MICLIEBUX aBlajliHIAX, XO0U€ HAAaTH KIIIEHTAM MOKJIMBOCTI IIe-

perany iHpopMaIllii mpo MOJILOTH 1 OPOHIOBAHHS MICITh 32 JOIIOMOTOIO

CHUCTEeMH peecTpaliii Ha web-By3iii koMmaHii. CucreMa Hajiuye Taki BH-

MOTH:

e Ha web-By3/i MOXYTh 0OCITYyTrOBYBAaTUCS SIK KOPIIOPATHBHI KIEHTH
(xomraHii), Tak i (izuuHi 0coOu;

e BimBimyBaui web-By3ima MaTUMYTh 3MOTY OJEP)KYBaTH iH(POPMAIIifO
PO PO3KJIAJ aBiapeuciB;

e BiABiAyBaui MOXXyTh OPOHIOBATH MICIISl B JIITaKy, 3a3HaYAlO4d HO-
Mep peiicy 1 HeOOXiHY KIJIbKICTh MiCIIb;

e i1 OPOHIOBAaHHS MICIlb BiJIBilyBaui web-By3iia 3alIOBHIOIOTh PEEC-
Tpauiiny Gopmy, y sSKiii TOBUHHI OyTH 3a3HauYeH] JaHi:
npizeume, im’s, nowToBy azmpecy, Ha3BYy KoMmmnaHil
(OJis KOpPHOPaTMBHUX KJI1€HT1iB),HOMep TesiebpoHy,
HOMEP @aKcy, ajgpecy eJ'IeKTpOHHOi ImomTm
e  BiABiAyBaui, HE 3apEECTPOBaHi Ha web-By3ii, MOXKYyTh NEpEryIaaaT
iHpOopMalito po aBiapeiicu, oHAK HE MOXKYTh OPOHIOBATH MiCIIS;

e 1icius OpOHIOBaHHS MiCIlb CHCTEMa HAJICWJIATUME KIIEHTOBI TMij-
TBEPJKEHHS €JIEKTPOHHOIO TIOIITOIO;

®  KOpIOpATHBHI KIIEHTH, M0 YaCTO KOPHCTYIOTHCS MOCIYraMH KOM-
MaHii, MalOTh BHU3HAYCHY 3HIDKKY, NEAKY 3HIDKKY B TNPHUI0AHHI
KBHUTKIB OTPUMYIOTH U 1HIII MOCTiiHI KII€HTH;
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e 3aMOBJICHHS MOXXe OyTH BiJIMiHCHE HE Ii3Hillle, HiXK 33 THXKJCHb JI0
BUWJIBOTY, y LIbOMY BHUIIaJIKOBI KJIi€HTOBI moBepTaioTh 80% BapTocTi
KBHTKA;

e CHiBpOOITHUKM KOMIIaHII, 110 3aiiMalOThCs MPOJAKeM aBiaKBUTKIB,
MOJKYTh MEperJIsiaTh Ta TIOHOBIIOBATH iH(OpMAILIito Mpo peficu.

Lei#t npoctuil npuKnaz AEMOHCTPYE, 5K JEKIIbKOMa KOPOTKUMHU

TBEPHKCHHSIMH MOYKHA BU3HAYUTH yCi QYHKITIOHAIBHI MOYIJTHBOCTI CHC-

TeMH. TyT OMmMCcaHO BUMOTH J0 CHCTEMH 3 TIOTJISAY ii KOPHUCTYBadviB.

? 3anuTaHHs 115 caMonepeBipKu

JlaiiTe BUBHAUYEHHS TPOTPAMHOI CUCTEMH.

Sk MoxHa KIacu(ikyBaTH IpOrpaMHi cucTeMu?

[NepeniviTh THUMU NPOTPAMHHUX CUCTEM 32 00JACTIO 3aCTOCYBaHHSI.

[lepeniviTh TUNM MPOrpaMHUX CHUCTEM 3a MaclITabOM BHKOpPHC-

TaHHS.

[lo po3yMirOTh ij] MPOLIECOM PO3POOKH ITporpamu?

o po3yMitOTh MiJl >KUTTEBUM LIMKJIOM IIpOrpamu’?

OnuuIiTe CTaHAAPTHY MOJIEIIb )KUTTEBOTO LIUKITY IIPOTPAMHU.

o Take apredaxt?

Ilo MiCTUTH TEXHIYHE 3aBIaHHS?

[Ilo MiCTUTB CIIOBHUK MpeaMeTHOT 00racTi?

U MOXKHA 3a JOTIOMOTOIO0 OJTHIET MOJIEI ONMUCATH CKJIATHY CHC-

TeMy?

12.  SIki 3amaui nae 3Mory po3B’s3aT MOJIENb IIPOTPaMHOi cUCTeMH?

13. OxapakTepusyiTe alrOPUTMITHHI METO MOJICTIOBAHHS.

14. OxapakTepusyiiTe 00 €KTHO-OPIEHTOBAHUI METO] MOJICITIOBAHHS.

15. OxapaxTepusyiTe roJOBHI BIACTUBOCTI 00’ €KTHO-OPIEHTOBAHOTO
METO/ly MOJIEJIIOBAHHSL.

16. JlaiiTe BU3HAUCHHS KIIaCy.

17. JlaiiTe BU3HAYCHHS 00’ €KTa.

18.  JlaiiTe BU3HAYEHHS aTpUOyTa Ki1acy.

19. JlaliTe BU3HAYCHHSA METOAY KIIacy.

20. IIlo po3yMitoThb mig 00’ €KTHO-OPIEHTOBAHUM aHaTi30M?

21. 1o po3ymiroTh miJ 00’ €KTHO-OPi€EHTOBAHUM TPOCKTYBaHHSIM?

22. OxapakrepusyiTe (yHKITIOHAIbHI BUMOTH J0 TIPOTPAM.

23.  OxapakTepu3yiiTe He(YHKIIOHAIbHI BUMOTH JIO ITPOTPAM.

el

el AR

— O
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2. OCHOBHU YHI®IKOBAHOI MOBU MOJIEJTIOBAHHSA

(UML)
Ilnan BUKJAaxXy MaTepiany:

1. 3aranbpHa xapakrepuctuka UML.
ApxitextypHauit 6a3uc UML.
BignomnreHus.

Hiarpamu UML.

IIpaBuna i 3araneHi MexaHi3Mu MoBr UML.
[IpencraBnenns Mozedi.

Sk w

s~ Ku1io4uoBi Tepminu po3ainy

Y Busuauenns UML Y OcHosHi enacmusocmi UML

Y CmpykmypHi cymHocmi Y Cymmuicmo epynysanns (naxem)
Y Anomayitina cymuicmo Y OcHo6HI munu 8iOHOULEHD

Y OcHoeni munu diazpam Y Cmepeomunu

Y [losnaueni 3HayeHHs Y Obmedxncenus

2.1. 3araabHa xapaktepuctuka UML

Vuigixosana mosa mooenosanns (Unified Modeling Language,
UML) — ne rpadiuna MoBa Juist crneyughikayii, eizyanizayii, KOHCmMpYyo-
6anHsi 1 OOKYMeHmy6aHHs TPOTrpaMHUX cucTeM. 3a gonomororo UML
MOXHa PO3POOHTH NeTadbHUI TUIaH TaKol CHCTEMH, KU BimoOpaka-
TAME 1 KOHYenmyanibhi €IEMEHTH CUCTeMH (cucTeMHi (yHKIii Ta 0i3-
HEC-TIPOLIECH), i 0coONMBOCTI 11 peanizayii (kmacu, cxemu 0a3 JaHUX,
MporpamMHi KOMIIOHEHTH 0aratopa3oBOro BUKOPHCTAHHS TOIIIO).

Asropamu MoBH € I'peiini Byu (Grady Booch), xeiimc Pam6o
(James Rumbaugh) i AiiBap SIxo6con (Ivar Jacobson). ¥ ciuni 1997 po-
Ky BHACIHiIOK 00’€THaHHS PO3POOOK IUX aBTOPIB BHITYIIEHO BEPCIiHO
UML 1.0, a B mucronani 1997 poxy — Bepcito UML 1.1. HactynHi Bep-
cii: UML 1.3 — kBitens 1999 poxy; UML 1.4 —xostens 2001 poky.

3ayBakuMo, 110 0a30Bi i€l Ta KOHCTPYKLii MOBHM MPAKTHYHO HE
smiHtoBascs 3 Bepcii UML 1.1. V HacTymHHX Bepcisx yTOUHIOBAIH
BU3HAYCHHS, TOOABISLTNA PO3MALUIH, periamMeHTyBanu 3B’ 53k UML 3 iH-
IIMMHU TeXHOJorisiMU Tomo. [lapanensHo po3BUBANKCS 1HCTPYMEHTAIb-
Hi 3acobwm, ski mintpumyBamn UML (Rational Rose Enterprise, Objec-
teering, Magic Draw UML, MS Visio, Visual UML ra in.).
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Crorogni UML € 3araibHOBH3HAaHMM CTaHIAPTOM, SIKHI BHKO-
PUCTOBY€E OUTBIIICTh PO3POOHHKIB CHCTEMHOTO Ta MPHUKIAIHOTO IPO-
rpaMmHoro 3abe3neueHHs. 3Hanb UML BuUMaratoTh He JIMIIE BiJ CHCTEM-
HUX aHAJITHKIB Ta MPOCKTYBAJIbHUKIB, e U BiJl 3BUYAHHUX MIpOTrpamic-
TiB 1 TECTYBaJbHUKIB MIPOrpaMHOro 3ade3nedeHHs. [1ocTiiHHO 301IbITy-
eTbcs puHOK UML-0OpieHTOBaHMX IHCTPYMEHTAJIBHHUX 3aC00iB, MPHU3HA-
YCHMX JIJIS aBTOMATH3AIlI] MPOIIeCy PO3pOOKH MPOrpam.

besnepeuno, UML BimirpaBaTuMe BaXUIMBY POJIb y Taly3i po3-
poOKM mporpaMHOro 3abe3rneueHHs i B MailOyTHbOMY. Po3puroxk UML
Oyzae cpsIMOBaHMI Ha CHPOLICHHS PO3B’S3KYy OJHI€T 3 HalCKIaJHIIINX
3ama4 B Taiy3i iH(OpMaIifHMX TEXHOJOTIH — 3a1a4i MPOeKTyBaHHS
MIPOTPaMHOTO 3a0€3MeICHHS.

UML npusHayeHo AJisi MOJIeNIOBaHHsI porpaMHux cucteM. Cami
asropu UML Bu3Ha4aroTh ii 5K rpadidyHy MOBY MOJICIIOBAHHS 3arajib-
HOTO TIPU3HAYEHHS, Ky BUKOPHCTOBYIOTH NI crneyuixayii, 6izyani-
3ayii, KOHCMPYIOBAKHs 1 OOKYMEeHmY8anHsi yCiX apTedakTiB , siKi CTBO-
PIOIOTBCS i Yac po3pOOKH MPOTPaMHUX CUCTEM.

o  Cneyugixayis — 1ie NEeKIaApaTUBHUH OIHC TOTO, K yce MoOyJoBaHe
a6o mparmroe. UML Hamae moctaTHRO (popMaibHI Ta yHiBEpCallbHI
3aco0m ays crienudikamii ycix MOKIMBUX apTe(akTiB, 10 A€ 3MO-
Ty 3HA3UTH PU3HMK HEOJHO3HAYHOTO CIIPUHHSTTS crerudikariii.

e Bisyanizayis — npeacrasieHHs iHpopmarii y rpadiuHiii dopmi,
MIPUAATHIN T CIIPUHAHATTS JTIOAWHOI0. YacTo MOJCITIOBAHHS € €U~
HUM 3ac000M, SIKUH Ja€ 3MOTY YSIBUTH CUCTEMY 3arajioM SIK OJIHE
uine. IlpoGnema mossirae B 0OMEKEHOMY CHPUHHATTI JIIOJHHOIO
CKJIQIHUX CYTHOCTeW. MojemoBanHs Tnepeadadae po3aijIeHHS
CKJIaIHOI CHCTEMH Ha JIEI0 MPOCTIMIi CKIaJ0BI Ta OKPEMO PO3TJIs-
Ja€ KOXXKHY 3 IHMX CKIQJ0BHX. TakoX MOJENIOBAHHS [1a€ 3MOTY
CTBOPIOBATH BHUCOKOPIBHEBI MOJENi BCi€l CHUCTEMH, BiJKHIAIOYH
JI€TaJTi, HECYTTEBI IJIs ITLOTO PiBHS abCTpaKiIii.

o  Koucmpyiosanus — OTpUMaHHS HaOOpYy MPOTrpaMHUX MOMYJIB, SKi
YTBOPIOIOTH 3aCTOCYBaHHS ab0 HOro KOMIOHEHT. Po3pobieni mo-

! Bynb-sikuii cTBOpeHMil i BimuykeHHH Marepian mpoekTy (MOJeNb, HPOrpaM-
HUH KOJ|, JOKYMEHTAIIis TOIIIO).
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JIeJTi CUCTEMHU yTBOPIOIOTH JISIKHUI 0a30BHiA KapKac, Ha OCHOBI SIKOTO
MoxkHa OymyBatu cuctemy. CydacHi CASE-3acobu maioTh 3Mory
JICSIKOF0 MipOK) aBTOMATH3YBaTH KOHCTPYIOBaHHS MPOrPaMHOTO KO-
Iy Ha MiJICTaBi pO3pO0IIEHUX MOJIEIIEH.

o Jlokymenmy6aHHsi NpOeKMHUX piutens. JINs TIATPUMKHA Ta PO3BUTKY
MpOTpaMHUX MPOAYKTIiB MOTPiOHA BHYEpITHA Ta SKICHA JTOKyMEHTa-
1is. MoJieTroBaHHS JTa€ 3MOTY OJIEp>KaTH JOKYMEHTH, SIKi BU3HA4a-
I0Th BUCOKOPIBHEBY OpraHi3alio cucTeMu. Taki JOKYMEHTH HeoO-
X1THI JUI1 TOYaTKOBOTO O3HAWOMIIEHHS 3 CHCTEMOIO.

Cepen ronoBuux BnactuBocteit UML MOXHA BHOKPEMHTH TaKi:

o UML — ye mosa moodenioéanisi, SKy BUKOPUCTOBYIOTh B KOHTEKCTI
JICSIKOTO MPOLIECY PO3POOKH MPOrpaMHUX 3aco0iB.

o  UML — ye ¢ynxyionanvrHo 3aeepuicna mMosa, sika 3a0e3nedye moB-
HUH UK MOJENIOBAHHS MPOTPaMHOr0 3a0e3MeueHHs], IIOYHHAI0YH
Bix (opMyBaHHS KOHICIIIi MaOyTHHOI CHCTEMH 1 3aBEPITyIOUH
MUTAaHHSIMH OPOTPaMHOI peaizallii CHCTEMH.

o UML — ye 00’ ekmno-opienmosana mosed, 5Ky HaleQeKTHBHIIIES
MOXKHa 3aCTOCOBYBaTH CaMe€ B KOHTEKCTI 00’€KTHO-OPi€HTOBaHHUX
METOZIB aHaIi3y Ta MPOCKTYBAHHS.

o UML — ye ghopmanvna mosa, ska nae 3Mory OymayBaTH 3aBEpIICHI
MOJIEeTi, KM BIIACTHMBA OJHO3HA4YHA iHTepmpeTaris. Hacminkom
(dopmarizanii MOBU € MOXKIIHMBICTS ii iHTEepHpeTawii He JHIIe JI0b-
MU, aJiec I MalTnHAMHU.

o UML — ye mosa esizyanizayii, Oopi€eHTOBaHa Ha TIPEIACTABICHHSI
MoOJIeNieil TPOrpaMHUX CHCTEM IepeBakHO B Tpadiuniid Qopmi.
Boanouac UML npumnyckae noiydeHHS JO MOJIENi TEKCTOBOL
iH(opMaIlii 3 METOI0 AOAATKOBOT KOHKPETHU3AIlil IeTaeH.

e  UML — ye cmanoapmua moéa, sKa TapaHTy€e BiIbHE PO3YMiHHS Ta
niormpenHss UML-monene#t Mixk pisHUME pO3pOOHUKAMH.

o UML — ye ynisepcanbra mosa, aKa 3 OJHAKOBUM YCIIXOM MpHUAATHA
JUTSE MOJICITFOBAHHSI SIK BEJIMKUX, TaK 1 MAJIUX MPOTPAMHUX CUCTEM.

o UML — ye nesanexcua mosga, sika He Hakjalae OOMEXEHb HA MOBU
MporpaMyBaHHS IS pealizaiii Moaeneil i Moxe OyTH CyMICHOIO 3
OyIIb-KOI0 00’ €KTHO-OPiEHTOBAHOIO MOBOIO.
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Bukopucranns UML HaiiedexTuBHime B iHpopMaLiiiHuX cucrte-
Max Macmrady mignpueMcTBa, OAHKIBCHKUX 1 (DIHAHCOBMX YCTaHOBAaX,
TEJIEKOMYHIKaIisIX, Ha TPaHCIIOPTi, Y TOPTiBIIi, HAyIIi TOIIO.

UML MoO3XHa BUKOPUCTOBYBATH, HAIPHUKIAJ, IS MOJEIIOBAHHS
JIOKYMEHTOOOITy B IOpUAMYHUX (PipMax 4 KEPiBHUX CTPYKTypax, I
OTINCY CTPYKTYPH Ta (PYHKITIOHYBAaHHS CHCTEMH OOCITyTOBYBaHHS Ialli-
€HTIB y JIIKApHAX, IJIs IPOSKTYBAHHS altapaTHUX 3ac0O0iB TOIIIO.

3a3HayuMo 11e 0JIHy 00JacTh, Y SKiif aKTUBHO 3aCTOCOBYIOTH I'pa-
¢iuHy HOTaLilO — [Ie BAKOHAHHS POOIT 3 MPUBEACHHS CHCTEMU MEHEK-
MEHTY SIKOCTi Yy BianoBigHicTs 31 ctangaptoM ISO 9001:2000 y pamkax
ceprudikamnii mAMPUEMCTB 1 KoMmaHid. Y miif odmacti moBy UML 3ac-
TOCOBYIOTH JUIS Bi3yaJIbHOT'O MOZAEJIOBAHHS Ta JOKYMEHTYBaHHS Oi3Hec-
nporieciB. Po3pobieni niarpamu i MOsICHEHHS 10 HUX HAJCHIIAIOTh MiXK-
HapoOIHUM CepTH(IKAMWHNM OpraHaM IJjisi OTPUMAaHHS BiIITOBIIHOTO
ceprudikary.

Konuenryansna mozens (abo meramonens) UML cknanaerbes 3
TPbOX YACTUH: APXiMeKmypHO2o 0Oa3ucy, Npasui Mo8U Ta 3d2anbHUX
MEXAHIZMIE MOBU.

2.2. ApxitektypHuii 6aznc UML

Apxitekrypuuii 6azuc UML Bu3Hawyae 0a30Bi MOHSTTS, SKUMH
OTIEpYE MOBA: CYMHOCMI, GIOHOUIEHHS TA dlacpamu.

Cymnocmi — e nieBHI aOCTpakiii, siKi € 0a30BUMH €IEMEHTaMU
mozneneil. B UML € wotupu Tumm cyTHocTel: cmpykmypHi (aKTopH,
KJ1acH, iHTep¢eric, KOMIIOHEHTH, BY3JH), nosedinku (TIPETIICHACHTH, [Ti-
SUTBHOCTI, CTaHU 1 TIOBIIOMIICHHS ), 2PYNYBAHHS Ta AHOMAYIUHI.

CTpyKTypHI CYTHOCTI — II€ CTaTU4HI MOHATTS, SKI BiIIOBIAAIOTH
KOHILIENITYJIbHUM, JIOTTYHUM 4H (Qi3HYHHM eneMeHTaM cuctemu. CTpyk-
TypHI CYTHOCTi, 3a3BMYai, IMO3HAYAIOTh iMeHHUKamu. PO3pi3HAIOTH
I’ SITh 20106HUX CTPYKTYPHUX CYTHOCTEH: axmopu, kiacu, inmepgeticu,
Komnonenmu, ¢y, Koxua 3 CyTHOCTel MoXe MaTH CBOT I BUIH .

" Tozin Ha rosnoBHi cyTHOCTI Ta iXHi MABUAM CTPOro He (BIKCYEThCS, OTOK Yy
JITEepaTypi TparsieThes | Aenio iHina Kiacudikarisi CyTHOCTEH.
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KMo, ctor) — e cy0’eKkT, KUl mepedyBae 1mo3a CHCTEMOIO,
Axmop (Act 0’ 0

10 MOJIETIIOETHCS, 1 Oe3mocepeIHbo 3 HElo B3aemojie. ['padidHo akto-
piB 300paXkar0Th 3HAYKOM “‘Xyja JI0JUHA”, M SIKUM BKa3yIOThb 1M s aK-
Topa (puc. 2.1).

AnMinicTpaTop
Puc. 2.1. 3o6paxeHHs akTopa

Kiuac (Class) — 11e CyKyIHICTh 0OHOMUNHUX CYMHOCMell TIPEMET-
HO1 00nacti (06’ exmig) 31 CHUTBHAME aTpHOyTaMH, OTIeparlisiMu, BigHO-
HICHHSIMU Ta CEMaHTHKOIO.

B UML xnacu 306paxaroTh NpSAMOKYTHUKOM, PO3AUICHIM Ha TPH
CeKIIii, B SKUX 3alMCYIOTh HA3BYy KJIacy, aTpHOyTH Ta oreparlii, Biaro-
BimHO (pmc. 2.2). Ha3By abcTpakTHOTO KJIacy IMO3HAYAIOTh KYPCUBOM.
ATpuOyTH Ta omeparii MarOTh YiTKO BH3HaueHi GopMmaTH 3amucy, SKi
BiOOpakaloTh 1XHI HAHBa)KIMBIII XapaKTEPUCTHKH (Ha3BH, THIIU TO-
o). 3a HeoOximHOCTI cekwii aTpulyTiB /200 omeparliif OMyCKaloTh.

Window
Q}length : int
Q}Width : int

*open ()
*close ()

Puc. 2.2. 300pakeHHs Kiacy

006’ exmu (Objects) — 11e ex3emnisapu K1acieé 3 KOHKPETHAMH 3Ha-
yeHHIMH aTpuOyTiB. O0’€KT Mae 300pakeHHs, MOAI0OHE 0 300paKeHHS
KJlacy, MpoTe Ha3By 00’€KTa MiAKPECIIOITh 1 3alHMCYIOTh Y BUTILAL
<Ha3Ba 00’ekTa>:<Ha3Ba Kkjacy>. Skmio imeHTH]iKais 00’ €KTa HeBaX-
JMBa, TO BKa3ylOTh JIMIIE HA3By KJacy, JI0 SIKOTO HAaJEXHTh 00 €KT:
:<"azBa kiyacy>. Ilpum 300pakeHHi 00’€kTiB cekuii aTrpuOyTiB Ta
oreparliii, 3e0UTbIIOro, OMyCKaTh.
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Iumepdghetic (Interface) — e cykymnHicTh ornepariid, o GOpMyIOTh
JIESIKWIA CepBic, KWW HaJae Kiac 9M KOMIIOHEHT. [HTepdeiic numre me-
KJlapye omepaiii, a peamizalisi omnepauiil MOKIagaeThcs Ha Kiac abo
KOMIIOHEHT, SIKHi MiaATpuMye el inrepdeiic. [aTepdeticu 300paxaroTsh
KOJIOM, ITiJT TKAUM BKa3YIOTh Ha3By iHTepdeiicy (puc. 2.3).

O

Visible
Puc. 2.3. 3o6paxenns inrepdeiicy

Komnonenm (Component) — ne ¢i3udHo 3amillyBaHa YacTHHA
CUCTEMH, KA Bi/MOBIIa€e MeBHOMY HaOopy iHTepdeliciB i/abo 3abe3me-
Yye peanizaiio iHmoro Habopy inrepdeiici. Kommonentu ¢izmuno
ICHYIOTh TiJi 4ac BUKOHaHHs mporpamu. ['padiune 300pakeHHS KOM-
MTOHEHTa — MPSIMOKYTHHK 3 IBOMa BHUCTyIaMH 3 JIIBOT'O OOKY 1 Ha3BOIO
ycepenuti (puc. 2.4).

KomnimsaTop

Puc. 2.4. 300pakeHHs] KOMIIOHEHTa

B o3HadeHHI KOMITOHEHTa IIIIKOBUTO BHKIIQJEHO HOTO ceMaH-
THKY:

e KOMITOHEHT Ma€ @izuuny TPHUPOAY — BiH ICHYE B peajbHOMY CBITi
0iTiB, a HE y CBITI KOHIICTIIIIiA;

® KOMIIOHCHT 3aMily8aHuil —3aMiCTh OJHOTO KOMIIOHCHTa MOJKHA
IiJICTABUTH 1HIIUH, SKIIO BiH BiAOBIZa€ TOMY X camMoMy Habopy
iHTepdeiciB;

® KOMIIOHEHT — 1€ YACMUHA CUCTEMH.

V OaraTbox acrekTax KOMIIOHEHTH IMOJI0HI 10 KJaciB: MalOTh Ha-
3BH, MOXKYTh peaii3yBaTH iHTepdelicu, BCTyNaTH y MEBHI BiTHOLICHHS,
OyTH BKJIQJIGHUMH, BCTynatu y B3aemofii. OJHaK MK HUMHU € CYTT€EBi
PpO30iKHOCTI:

e KJacu — JoriyHa aOCTpakilis, a KOMIIOHEHTU — (Di3YHi CYTHOCTI
(MOXYTBb PO3MIIIYBaTUCH Y 8)31aX);
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® KOMIIOHEHTH CIYTYIOTh (Pi3HYHOIO YIIaKOBKOIO JIOTIYHUX CYTHOCTEH
(kmaciB, Koorleparliii TOIO), OTOX € Ha iHImOMY piBHI aOcTpakiii
MTOPIBHSHO 3 KJIacamu;

®  KJIACH BOJIOJIIOTH aTpuOyTaMu Ta OmeparisiMu, a KOMIIOHEHTH — JTU-
1Ie orepamisiMi, JOCTYIIHUMHE 4Yepe3 ixHi inTepdeiicu.

MoxHa BUOKPEMHUTH TPH TPYITU KOMIIOHEHTIB:

1. Komnonenmu poseopmanusi (Deployment components): TUHaAMigHO
i’ enayBani 6i6mioTexu (DLL) i mporpamu BukoHanHs (EXE).

2. Komnonenwmu — poboui npodykmu (Work product components):
¢aiiny 3 BUXIIHUMH TEKCTaMH TPOrpaM UM JaHUMHU; 0a3Hu JaHUX
abo TabmuIli 0a3 MaHWX; MOKYMEHTH; BUKOHABYI MO i3 3aKpUTH-
MU MEXaHi3MaM# KOMYHIKaIIii TOIIo.

3. Komnonenmu suxonanus (Execution components) — Hacliflok po-
6otu cucremu (mpukiagoM € 00’ekt COM+, ek3eMIUIsIp SKOTO
cTtBOproeThCs 3 DLL).

Byszon (Node) — e Qi3nuHuil e1eMEHT CUCTEMH, SIKHUU iCHY€ ITiJT
yac BUKOHAHHSA TPOTpPaMH 1 TpEJCTaBiisie OOYHMCIIOBAaIBHHUIA pPecypc.
By3mu 300pakaroTh KyOoM, B IKOMY BKa3y€eTbcs Ha3Ba By3ina (puc. 2.5).
By3o1 Bostozi€ MEBHUM 0OCSATOM TTaM’SITi 1, MOYKITBO, TTPOIIECOPOM.

Cepsep

Puc. 2.5. 3o06paxeHHs By3na

Bysznu HamatoTe 3aco0u (i3UUHOrO PO3ropTaHHS KOMIIOHEHTIB.
Haiimommpenimmii mpukiiag BUKOPUCTAHHS BY3JTIB — II€ MOJCITIOBAHHS
MIPOLIECOPIB 1 MPUCTPOIB, AKI YTBOPIOIOTH TOIOJIOTiI0O ABTOHOMHOI, BOY-
JIOBaHOI1, KJIIEHT-CEPBEPHOI UM PO3MOAUICHOT KOMII FOTEPHOI CUCTEMH.

CyTHOCTI nogedinku (MPENeHEHTH, AisNTHOCTI, CTAHU 1 TIOBIIOM-
JIEHHS) pO3TJISAATHMEMO ITiJT YaC BUBUYCHHSI BIATIOBITHUX Oiazpam.

CytHocTi epynysannss — naxemu (packages) MOXyTb MICTHTH
CTPYKTYPHI CYyTHOCTi, CYyTHOCTI TIOBEJ{IHKHM Ta iHIII CYTHOCTI TPYITyBaH-
Ha. Ha BimMiHY BiJ KOMIIOHEHTIB, SIKi pealbHO ICHYIOTH ITiJT 9ac poOOTH
MpOTpaMu, MaKeTH MAIOTh YUCTO KOHIENTyalbHUN XxapakTep (ICHYIOTH
TIJBKY IiJT 4ac TPOIECY PO3POOKH).



28 OO0’ eKTHO-OPiEHTOBAaHE MO/ICTIOBAHHS ITPOTPAMHHX CHCTEM

[Taker 300paxar0Th MPSAMOKYTHHUKOM i3 ‘3aKJIa/IKOI0” — MEHIITNM
MIPSIMOKYTHUKOM, TIPUETHAHNM JI0 BEPXHBOTO JiBOTO KyTa (puc. 2.6).

T

BazoBi kjnacwu

Puc. 2.6. 300pakeHHs makera
Anomayiiina CyTHICTh — 116 KOMEHTap Ui TOSICHEHHS YW 3ayBa-
JKEHHS 10 OyAb-IKOTO eleMeHTa Mojeli. € TUIBKU OJMH THI aHOTaIlii-
HOI cyTHOCTi — npumimka (note). I'padiuHo npumimky 300paxaroTh
MPSIMOKYTHHKOM 13 3aTHYTUM IPaBUM BEPXHIM KyTOM (puc. 2.7).

T'otoBHUM

KOMIIOHEHT

Puc. 2.7. 300paskeHHsI TPUMITKH

2.3. Bignomenus

BinHomeHHs — 11e BioOpaXKeHHS CEMAaHTUYHOTO 3B 3Ky MiX Cy-
THOCTSAMH. Y MoBi UML BH3HAaYEHO YOTHPH OCHOBHI THITH BiAHOIICHHS:
3anedcHocmi, acoyiayii, y3azanbHenns Ta peanizayii.

3aneoxrcnicmo (dependency) — 11 BiIHOLICHHS UKOPUCTAHHS, 3
SIKOTO 3MiHA OJIHIET CYTHOCTI (He3anedicHoi) MOXKE BIUIMHYTH Ha iHIILY
CYTHICTb, siKa il BUKOPHCTOBYE, IPUYOMY 3BOPOTHE BUKOPHUCTaHHS, 3a-
3BHYai, HempuIycTume. i 300pakeHHs 3a1e)KHOCTI BHKOPUCTOBYIOTh
MyHKTHPHY JIHIIO 31 cTpinkoio (puc. 2.8), cmpsmMoBaHOIO Yy Oik
He3a1eHCHOT CYyTHOCTI.

Puc. 2.8. 300paxenHs 3aJICKHOCTI
Haiigacrime 3a1eXKHOCTI BHKOPHUCTOBYIOTH 1] aC MOJIEITIOBAHHS
KJaciB, mo0 BiOOpa3WTH Yy CUTHATYpi omepauii TOH ¢axT, U0 OJUH
KJIac BUKOPUCTOBY€E 1HIIMI Ki1ac (HE3aJIe)KHY CYyTHICTh) apryMEHTOM.
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Acoyiayis (association) — 11e CTPYKTYpHE BiJHOIICHHS, IIO OIIH-
Cy€ MHOXHUHY 3B’513KiB (3’ €1HaHb) MK 00’ ekTamu. Pi3HoBU acoriarii —
aepecysanus (aggregation) — 1ie CTPYKTYpHE BIJHOIICHHS MK LIJIUM i
roro yactuHamu. ['padidHo acoriariro 300pa)kar0Th y BUIJISAAL JIiHIT
(iHOII 3aBEPITYETHCS CTPLIKOIO), TIOPYU 3 IKOIO MOXYTh OyTH TOAATKOBI
Mo3HadeHHs (KpaTHICTh, Ha3BU poieil Tomo). Ha puc. 2.9 306paxeno
MPUKIIA]] BIIHOIIEHHS IIbOTO BHTIISILY.

HamMae
[lpauenaBelb PoBiTHUK

1 l1..n

Puc. 2.9. lpuknan acomiariii

V3azcanvnenns (generalization) — 11e BiTHOIICHHS THUITY ‘‘CITellia-
Ji3anis/y3arajJbHeHHs’, 3a SKOTr0 00’€KT CIICIiaji30BaHOrO elIEMEHTa
(Hawaoox) moxe OyTH TiACTaBICHHUN 3aMiCTh 00’€KTa y3arallbHEHOT'O
eneMenTa (bamoka, npedka), TPOTe HE HaBIAKW. 3a TMPUHITATIOM
00’ €KTHO-OPIEHTOBAHOTO NporpaMmyBanHs, Hamaaok (child) ycmaakosye
CTPYKTYpY 1 MOBEIiHKY cBOro mpenka (parent). I'padidno BigHOMIEHHS
y3araJbHCHHS 300pa)karoTh JIHIEIO 3 He3adapOOBaHOI CTPLIKOIO, sKa
BKasye Ha npenka (puc. 2.10).

Parent Child

<

Puc. 2.10. Ilpuknan y3araasHEHHS

3ne0ipII0ro, Y HallagKa, OKPiM YHACIIiAyBaHHX, € 1 BIACHI aTpH-
OyTHu Ta omnepariii. Omepartist HalaaKa 3 Ti€l0 K CaMOI0 CUTHATYPOFO, 1110
W y mpeska, 3aMiHs€ BIAMOBIOHY OMepariio mpeaka (BIacTUBICTh 10Ji-
Mopghizmy).

Haiiuacrinie y3araabHeHHS BUKOPHCTOBYIOTH NPHU MOJICITIOBAHHI
knaciB. Kiac moxxe maru omuoro (Single inheritance) abo mekinbka
npenkiB (Multiple inheritance), un He MaTH iX 30BciM. Kitac, y sikoro He-
Ma€ MPEJIKiB, a € HAI[aJIKK, HA3UBaKOTh Oazosum (b0 xopenesum). Kiac,
y AKOTO HEMa€ HallaJIKiB, HA3UBAIOTh IUCTHKOGUM.
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VY3arajabHEHHsI BUKOPHCTOBYIOTh TaKOX 3 METOI0 BiZJOOpa)KeHHS
HACJIIyBaHHS MDX KjacamMu Ta iHTepdericamu abo 3 MeTO BijoOpa-
YKEHHSI HAaCJIiTyBaHHS MIX ITaKeTaMH TOIIO.

Peanizayis (realization) — ue BiZHOIEHHS MiX Kiacu(ikaTopamu,
3a AKOr0 OJMH KiacudikaTop BH3HA4ae 3000B’sI3aHHS, a IHIIMA rapaH-
Tye TXHE BUKOHAHHS. BiTHOIICHHS peati3allii TparuisioThCs Y IBOX BH-
Majikax:

e Mix iHTepdericamMu 1 KllacaM¥/KOMITOHEHTaMHU, 10 iX peali3yloTh;

®  MiX IpELEJCHTaMH 1 KOONepallisiMu, IO iX peati3yoTh.
BigHomienHs peanizanii 300paaroTh y BUMIISIII MYHKTUPHOT JIiHIT

3 He3a(hapOOBaHOIO CTPIIKOIO, K IMOCH CEPEIHE MK BiTHOMIECHHAM y3a-

TaTBHEHHS 1 3ay1eKHOCTI (puc. 2.11):

Puc. 2.11. 300paxxeHHst peamnizarii
Mu pO3rIsHYIM YOTHUPW THUIMHU BiITHOLICHB, SKi € 0a30BUMH Y
mozensix UML. IcHytoTh Takox iXHi BapiaHTU: ymounenus (refinement),
mpacysanns (trace), 0oayuenHs 1 po3uuperts As 3aIeKHOCTEHN TOIIO.

2.4. liarpamu UML

Hiarpama UML — ne rpadiune 300pakeHHs €IEMEHTIB CHCTEMHU Y
(dhopmMi 3B’s13aHOTO Tpada 3 gepuunamu (CyTHOCTAMU) 1 pebpamu (Bi-
HOIICHHSIMH). JliarpaMu MOXYTh MICTHUTH OyIb-sKy KOMOIHAITIIO CYT-
HOCTEH, OJIHAK Yy TPAKTUI[l MOJICTIOBAHHS 3aCTOCOBYIOTh TOPIBHSHO
HEBEIMKY KUTBKICTh THIIOBHX KOMOIHAIIIH, a caMe:

o Jliaepamu knacie (class diagram) — 300paxkaroTh KJiacH, iHTepdeiicu,
00’€KTH 1 Koolepallii, a TAKOX BiAHOMEHHS MK HUMU. Lli miarpamu
BiJOOpaXKaIOTh CIMamuyHi aClieKTH CUCTEMH.

o Jliaepamu 06’ cxmieg (object diagram) — 300paxar0Th 00 €KTH 1 Bij-
HOIIIEHHS Mixk HUMH. Lle cmamuyni 3HIMKY €K3eMILISPIB CyTHOCTEH,
300paXeHHX Ha Jliarpamax KiaciB.

o Jliaepamu npeyedenmis (use case diagram) — 300pakaroTh Iperie-
JIEHTH W aKTOpiB, a TaKOXX BiTHOMIEHHS MK HUMH. L{i miarpamm
BiTOOpaXKaroTh crmamuyHi aCTIeKTH CHCTEMH.
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Hiaepamu 63aem00ii — 300pakaroTh 00’ €KTH Ta MOBIIOMIICHHS, SIKHU-
MU 00’€KTH MOXYTh OOMiHIOBAaTHCS. 3a3BHYal, PO3IIIAJAIOTH JBa
YaCTKOBI BUMAJKW TaKWUX Jdiarpam: odiazpamu nociioognocmeti (se-
quence diagram), 0 BitoOpaxaroTh ¥acogy YINOPSAKOBAHICTh MOBi-
JIOMJIEHb, 1 diaepamu koonepayii (collaboration diagram), Ha sSKHUX
300paKaloTh CTPYKTYpHY OpraHi3allifo 00’€KTiB, IO OOMIHIOIOTHCS
noBimomnenusamu. i Tumm giarpam € i3omopduamMu. [liarpamu
B3a€MO/IIi BiIOOPaKAIOTh OUHAMIUHI ACTIEKTU CHCTEMU.
Hiaepamu cmanie (statechart diagram) — 300paxaroTh aBTOMAT, 1[0
HajJidye CcTaHW, TMepexomu, momii 1 Buam mid. L{i miarpamu
BiIOOPaXKaIOTh OUHAMIUHI ACTIEKTH CHCTEMH.
Hiaepamu oisinbnocmeti (activity diagram) — 1ie OKpeMuid BHIIAI0K
JiarpaMu cTaHiB (Ha aiarpami 300pakaroTh MEPEXOAH MOTOKY Kepy-
BaHHS Bifl OJHOTO BUJIY AiSTILHOCTI JIO 1HIIIOTO YCEpEANHI CUCTEMH).
Hiaepamu xomnonenmis (component diagram) — 300paxarTh Cy-
KYITHICTh KOMIIOHCHTIB Ta iCHYIOYi MiX HUMH 3ayiexxHocTi. 11i mia-
rpamMHu BiIoOpakaroTh crmamuyHi aClieKTH CUCTEMH.
Hiaepamu posmiwenns (deployment diagram) — 300pakatoTh KOH-
¢irypaiiro By3JiB CHCTEMH 1 PO3MIIIEHUX Y HUX KOMITOHEHTiB. Lli
niarpaMH BimoOpakaroTh cmamuyii acTieKTH CUCTeMU. BoHU 3B’s-
3aHI 3 JiarpamMaMd KOMIIOHEHTIB, OCKUIBKH y BY3Ji pPO3MIIIYIOTh
OJIMH YU JIEKIIbKAa KOMIIOHEHTIB.

IIporpamua cuctema (abo meska iHIIA CHCTEMA)— II€ CYTHICTb

aHaJli3y Ta MPOEKTYBaHHS, Ky PO3TISLAAIOTh 3 PI3HMX MO3MIHA 3a 110-
MOMOTOI0 MoJIeNiel, sKi BigoOpaxkaioTh niarpamamu. Jliarpama — rpa-
¢iuHa mpoekuis eneMeHTiB cucteMu. OIMH €JIeMEHT MOXKHA 300paxkaTu
Ha pizHuX miarpamax. KoxxHa miarpama BimoOpaxxaTUMe OIHE 3 MOXKIIH-
BUX MPEACTaBICHb €JIEMEHTIB CUCTEMHU.

2.5. lIpaBuaa i 3araabni mexanismu mosu UML

Enementn MmoBu UML KOMOIHYIOTBCS OJTMH 3 OJHHMM 33 TICBHUMH

CCMaHTUYHUMU npasuiamu, SIK1 HarTh 3MOT'Y KOPEKTHO Ta OJHO3HAYHO
BHU3HA4YaTH:

Ha36u, TKI MOYKHA Ha/TaBaTH CYTHOCTSIM, BIIHOIIICHHSM 1 Aiarpamam;

obaacmy Oii — KOHTEKCT, B SIKOMY Ha3Ba Ma€ NIeBHE 3HAUCHHS;
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®  guOUMICMb— KOHTCKCT, B SIKOMY Ha3Ba MOXE BHUKOPHCTOBYBATHCS
IHIIMMH €JIEMEHTAMH;

®  yinicnicms — y3ro/DKCHA MTOBEIHKA Ta B3aEMOJIIS €JICMEHTIB;

®  GUKOHAHHS — TIPABUIIBHE PO3YMiHHS IMOBEAIHKH CUCTEMH B TUHAMIIII.

MopnenroBaHHS CIPOUIYEThCS 1 3AIMCHIOETHCS €(PEeKTHBHIIIE, SK-
0 TOTpUMYyBaTucCs Heskux yroa. Pobory 3 UML icToTHO moermrye
MOCJIIIOBHE BUKOPHCTAHHSA 3arajlbHUX MEXaHi3MiB: cneyugixayii (speci-
fications), donosnenus (adornments), nodizy (common divisions) i po3-
wupenns (extensibility mechanisms).

IIlono koxHOTO 3 eneMeHTiB rpadiunoi momemi UML ckmagaers-
csl cneyughixayist, 1Ka MiICTUTh TEKCTOBE MPECTABICHHS €JIEMEHTA.

Hamnpuknaz, mikTorpami Kacy BiltoBigae criemuQikaris, mo mij-
KOBHUTO OMHCY€E HOTO aTpuOyTH, omneparii (3 BHIePIHIMH CUTHATYypaMH )
1 TOBEMIIHKY, @ TAKOXK MOXKE MICTUTH H 1HIII JIeTaji: BUAUMICTh aTpuoy-
TiB 1 omepairiii, KOMEHTap Mpo Te, M0 Kiac € abCTpakTHUM Tomlo. Bizy-
AITBHO X TIKTOTpaMa KJiacy BimoOpakae Horo HaBa)kITUBIII ACTIEKTH:
Ha3By, aTpHOyTH U omnepartii.

OTxe, rpadiuny HoTauito UML BUKOpUCTOBYIOTH [UIs Bizyasi3a-
Imii cucTeMu, a 3a OTOMOTor0 crienudikariiii onmucyroTh ii gerami. Crre-
mudikarnii UML BU3HAYAIOTE cemManmuunuil niaH, MO MICTUTHh Y co01
CKJIQJIOBI YaCTHMHU yCiX MOJENeH CUCTeMU 1 3a0e3reuye IXHE Y3TO/KCeH-
Hs MiX c00010.

[IpakTHUHO KOXEH 3 €JIEMEHTIB MOJIe/Ii Ma€ yHIKanbHe rpadiuHe
300pakeHHs, Ha SKOMY BiOOpa)KeHO HaWBaKIMBILII acleKTH LbOTO
eneMeHnTa. OIHAaK B MOJENI MOXYTh BHUKOPHUCTOBYBATHCS JOAATKOBI
€JIEMEHTH 300pa)KEHHS IOTO EIEMEHTA, SIKi 00N06HIOI0Mb XapaKTepHC-
THKY IIOTO €JIEMEHTA IHITUMH acleKTaMu. SIK TOJOBHI, TaK i JTOTIOBHIO-
F0Ui acIeKTH eIeMeHTa MOJIelli onrcaHo y crierudikarii UML.

Jlonoenenns (adornments) —me TekctoBi abo rpadidHi 00’ €KTH,
JoiydeHi 10 0a30B0i HOTAIlli eleMeHTa, SIKi 3aCTOCOBYIOTh ISl Bi3ya-
mi3anii geranei foro crernudikarii.

Hampuxiian, 6a3oBa HoTalis acomianii — Iie JiHis, OJJHaK 11 MOX-
Ha JIOTIOBHIOBATH CTPIIKAMH, KPATHOCTSIMH 1 Ha3BaMHU POJICH.

[Ipu poOGori 3 kKIacamu, KOMIIOHEHTAMHU YH BY3JIaMH YTOYHIOIOUY
iH(OpMaIliI0 MOXKHA PO3MICTUTH Y 000amKO80MY PO3IIM, SIKUI po3Ta-
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IIOBYIOTh HW)KYE BiJ| TOJIOBHUX pO3AUIIB. 3 METOI OJHO3HAYHOTO
PO3YMIHHS JI0/IaTKOBHH PO3/IiJ PEKOMEHIYIOTh HA3UBATH SIBHO.

Ilin uwac MozemOBaHHS 00’ €KTHO-OPIEHTOBAHUX CHUCTEM ICHYE
nodin Ha kaacu/o6’ ekmu Ta inmepgetic/peanizayiro.

Knac — ne abctpakmisi, a 06’ckm — KOHKPETHE BTUICHHS i€l
adctpakiii (abo exzemIutsap knacy). Hampukian, € mpeneaeHTn i eKx3eM-
[UIAPH MPEUECHTIB, KOMIIOHEHTH i €K3eMILISIpH KOMIIOHEHTIB, BY3JH i
EK3EMIULIPH BY3JIiB TOIIO. Y rpadidHoMy 300pakeHH] 00’ €KTa MPUHHS-
TO WOTO Ha3BY MiAKPECITIOBATH.

Iumepgheric nexknapye 3000B’si3aHHS, a peanizayis NPEICTABISE
KOHKPETHE BTIJICHHS IIUX 3000B’s3aHb 1 TOYHO BiANOBiZa€ OTOJOMIEH I
ceMaHTHuIll iHTepdelicy. Maibke Bci koHCTpyKIii UML Xapakrtepusy-
IOTBCSL JTUXOTOMI€0 [Hmepetic/peanizayis. Hanpuknan, npereneHTH
pealtizyloThCsl KOOIIEPALlisiMHU, a ONepallii — METOJaMH.

UML - me cranmapTHa MOBa PO3POOKH MOJENICH IPOrpamMHHUX
CHCTEM, OJTHAK JKOJHA 3aMKHYTa MOBa HE B 3M031 OXOIUTH HIOAHCH BCiX
MOJKJIMBUX MOJeNed y pisHux mpeametrHux obaactsx. Otox UML e
8IOKpumo MOBOIO (IOITyCKae KOHTPOJIBbOBaHI posuupennsi). MexaHiz-
mu posmmperass UML HamigyioTs:

o cmepeomunu (stereotype) — po3mupioioTh ciioBHUK UML muisxom
CTBOPEHHSI HOBHX CyTHOCTEHl MOBH Ha OCHOBI iCHYIOUMX CYTHOCTEH;

e nosnaueni 3Hauenus (tagged value) — po3MIMPIOIOTH BIACTHBOCTI OC-
HOBHUX enemeHTiB UML, nmatoum 3Mory moiy4atu HOBY iH(popMma-
IIif0 10 crerudikamii eTeMeHTa;

e oobOmedicenuss (constraints) — pO3IIUPIOIOTE CEMAHTHKY EIIEMEHTIB,
JTAI04H 3MOTY CTBOPIOBATH HOBI 1 CKACOBYBATH 1ICHYIOUI MTpaBHJIa.

B UML 4goTupu royIoBHI THIIN CYyTHOCTEH al0Th 3MOTY MOJEIIO-
BaTH BEIIMYE3HY KITBKICTh cucTeM. OHaK iHOI MOIITBHO BBOJUTH HOBI
CYTHOCTI, cienu(ivHi A7 mpeaAMETHOT 06J1acTi, 10 MOIEITIOETHCSI.

CrepeoTHIn — 11e JesKUi MEeTaKIac, SKUl JJa€ 3MOTY BBOJIUTH HOBI
CYTHOCTI. Y HaWIIPOCTINIOMY BHIIAAKY CTEPEOTHII 300paXKar0Th K Ha3BY
B THIIOTpadiuHUX JanmKkax (HalpuKiIaj, «globaly). s Hao4HOCTI cTe-
pEOTUITy MOKHA TPU3HAYUTH MIKTOrpamy (pO3MICTHTH il mpaBOpyd Bif
Ha3BW) YU 3aCTOCYBaTH HOBWH rpadiuHuil cUMBOJ. Yci TpU MiAXOIH
MPOLTIOCTPOBaHO Ha pHc. 2.12.
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<<Business Worker>> g:)

MeHnenxep c
ourse

TemnepatTypa
Puc. 2.12. Criocobu 300pakeHHS CTEPEOTHITIB

Y KOXHOI CYTHOCTI € (pikcoBaHWH HaOip BIIACTUBOCTEH: KiIacH
MaloTh Ha3BU, aTPUOYTH i Omepallii; acoriaii — Ha3BHU i KIHIICBI TOYKU
(ko>kHA 31 CBOTMH BJIACTHUBOCTSAMH) i T. 1. [lo3HaueHi 3HAYCHHS HAIOTh
3MOTY JI0JIaBaTH HOBI BIIACTHBOCTI.

ITo3nauene 3HaueHHs (a00 noszuauka) — 11e memadane (ioro 3Ha-
YEHHS 3aCTOCOBYIOTH MO0 CYTHOCTI), SIKE 300pakaloTh TaK:

{ [ Hazmpallo3Hauku = | 3HaAUeHHS }

®OirypHi 1y’)kku — 000B’SI3KOBi €JIEMEHTH MMO3HAYKH. MO)KHA BKa3yBaTH
TITBKA 3HAYEHHS, SKIIO0 BOHO JOITyCKAa€ OMHO3HAYHY iHTEpPIIPETAILiIO.
[loznaukm MoOxHAa BH3HauaTH aJs icHytouux cyTtHocter UML abo
3aCTOCOBYBATH ILOJI0 OKPEMHX cTepeoTumniB. [103HaUKH poO3TaIIOBYIOTH
ITiJT HA3BOIO CYTHOCTI UM CTepeoTuny. Y (irypHUX myXKKax MoOXe OyTH
JIEKUTbKa TIO3HAYCHUX 3HAYEHB, SKI PO3MIISIOTBCS Komamu. Ha pwc.
2.13 HaBeneHO MpPUKJIa] BUKOPUCTAHHS MO3HAYCHHUX 3HAYCHD Y BapiaHTi
BUKOPHUCTaHHS.

Use Caze 1
{&uthor="Dnn", level=1}

Puc. 2.13. Ilpuknajg BUKOPUCTAHHS IO3HAUYEHUX 3HAUYEHb

Obmesicennsa — e JIOTIYHE TBEPDKEHHS IIOJO 3HAYCHb BIIACTH-
BOCTEH eleMeHTIB Mojeni. 3amarodn OOMEXEHHS, MH THM CaMHUM PO3-
IINPIOEMO CEMaHTHKY €JICMEHTIB.

OOMexxeHHS 300pakaloTh PSAAKOM Y QIrypHUX AyXKKax, SKUH po3-
TAIIOBYIOTH MiCJIS HA3BU €JIEMEHTA YW B OKPEMil MPUMITII, IPUETHAHIH
JI0 BIMOBITHOTO €IeMEHTa. 3aJeKHO Bijl IHCTPYMEHTAJIBHUX 3ac00iB
pPAIOK MOKe OYyTH HEe(OpPMAaIbHUM TEKCTOM, JIOTIYHUM BHPa30M MOBH
MporpaMyBaHHsl YM BHPa30M Ha iHmIH GopmanbHiii MoBi. OOMeKeHHS
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MOXKHa TIPUEIHYBaTH Biipa3y O IEKUTbKOX eneMeHTiB. Ha puc. 2.14
HaBEJIeHO IPUKIIAJ] BUKOPUCTAHHS OOMEXKEHHS.

Manager {25<Age<45}
EBEage

Puc. 2.14. Ilpuxiiax BUKOPUCTaHHS 0OMEKEHHSI

Tlpumimra. BukopucTaHHs IS TO3HAYOK Ta OOMEXEHBb ONHI€T 1 Ti€T &
CHHTaKCHYHOI KOHCTPYKUIT ((hirypHUX IyKOK) HE € BUMAIKOBUM. [103-
HAa4YCHE 3HAYCHHS MOXKHA BBaXKaTH OOMEKCHHSM, SKE MOXE HAOyBaTH
TIJBKU OJHOTO KOHKPETHOTO 3HAYECHHS.

BusnadueHHs cTepeoTHITy 3MIHCHIOIOTE Tak. bepyTh 3a OCHOBY me-
SIKUH ICHYFOUMH €JeMEHT MOJIENi 1 0O HhOTO JIOJIAlOTh HOBI MO3HAYCHI
3HA4YeHHsI, HOBI OOMeXeHHs 1 jomoBHeHHA. [licns Toro, sk crepeoTun
BH3HAYEHO, 1OT0 MOYKHA BUKOPHUCTOBYBATH SIK €JIEMEHT MO/IEITI.

B UML Bu3Ha4YeHO KiJIbKA JICCATKIB CIAHOAPMHUX CINEPEOmunis,
SIKi JIOBOJII 4YaCTO 3aCTOCOBYIOTH IiJI yac MojetoBanHs. Hanpuknan, ak-
mop He € CaMOCTIMHOIO CYTHICTIO METaMOJIeNi — 1€ CTEPEOTHI Kiacy.
Mu He OmMCyBaTUMEMO YCi CTaHAAPTHI CTEPEOTHUIIM — YUMAJIO 3 HUX
BaM HIKOJIM HE 3HAN00UThCA. Jlesiki CTaHIapTHI CTEPEOTUITN PO3TIISHE-
MO TIPH TTOAATBIIIOMY BUKJIA/II MaTepiay.

2.6. IlpencraBiaeHHs Moaei

Jiist MozeNtoBaHHS MIPOTPaMHUX CHCTEM HEOOXIJIHO PO3risiiaTH
iX 3 pi3HUX MO3MIIHA. YCi, XTO Ma€ BiHOMIEHHS JI0 MPOEKTY, — KIHIEBi
KOPHUCTYBadi, aHAJTITHKHA, TPUKIAAHI TPOTPaMiCTH, CHUCTEMHI aaMi-
HICTpaTOpH, TECTYBAJbHUKH, MEHEKEPH MPOEKTIB TOIIO — MEPEecIiTy-
IOTh BIIACHI 1HTEPECH, 1 KOXKEH JMBHUTHCSA HA CTBOPIOBAHY CHCTEMY IIO-
Pi3HOMY B Pi3HI MOMEHTH ii JKHTTS.

AOcTpakTHU# Tpad Momemi, SIKHH CKIATa€ThCs 3 MHOXKHHH Pi3-
HOTUIHUX CYTHOCTEH 1 BiJHOIIEHb, HE MiUIATaE KOHCTPYIOBAHHIO 3ara-
JOM. 3 HBOTO BHOKPEMITIOIOTH TUIHKH CYTHOCTI Ta BiJHOIICHHS, aKTy-
aNbHI 711 IEBHOT TOYKH 30pYy (npedcmasiients).

Habip npencraBnenp Mozeni € e MeHI (GopMalbHUM 1 JorMa-
TUYHUM, HDK Ha0lp KaHOHIYHMX THMIB aiarpam. Halimomymsprimmm
BBaXXAaIOTh HaOIp Mpe/icTaBiIeHb, onucanux apropamu UML:
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e ARl e

?3

Ilpeocmasnenns npeyedenmie (Use case view) — IIe OIKC
MOBOJKEHHSI CHCTEMH 3 TO3UIIi1 30BHIITHIX KOPUCTYBaYiB, aHAi-
THKIB 1 TECTYBaJIbHHKIB.

Jlociyne npeocmasnenns (Logical view) — 11e ommuc CucTemMu 3 To-
3uLii MpoekTyBaHHs. Bin oxorumoe kinacy, iHTepdelicu Ta Koornepa-
111, 110 (hOPMYIOTh CIIOBHUK IIPEeIMETHOT 00J1acTi Ta ii po3B’A30K.
Ilpeocmasnennsn npoyecieé (Process view) — e omuc B3aemoil
MIPOIIECIB I Yac poOOTH CUCTEMH. BiH Bima3epKkaIioe Taki acmek-
TH, SK Tapajieli3M, CHHXPOHi3allis, TPOAYKTUBHICTh, MacITabo-
BaHICTh 1 MPOITyCKHA 3/IaTHICTh.

IIpedcmasnenns xomnonenmie (Component view) — 1ie OIUC KOH-
(dirypamii cucTeMd 3 TO3WINT peaiizarmii, SKWi OXOIUTIOE KOM-
MOHEHTH 1 (aiinm, o0 BUKOPHCTOBYIOTHCS TSl 30MpaHHs 1 BUITYCKY
TOTOBOTO MPOTPaMHOTO MPOLYKTY.

Ilpeocmasnenns posmiyenns (Deployment view) Binizepkaitoe
TOTIOJIOTIF0 3B’S3KiB alapaTHUX 3aco0iB 1 pO3MIlIEHHS Ha HUX
KOMIIOHEHTIB.

AIIUTAHHSA 1JIAd caMonepeBipKn

Haiite BuzHauennss UML.

[Mepenivite rosnoBHi BiractuBocTi UML.
[Mepenivite cTpykTypHi cyTHOCTI UML.
JlaiiTe BUBHaUE€HHS aKTOpa.

Jlaiite BU3Ha4YeHHS Kiacy i 00’ €KTa.
JlaliTe BU3HaU€HHs By3Jla i1 KOMIIOHEHTA.
[TepenidiTh OCHOBHI THITH BiTHOIICHB.

JlaiiTe BUBHAUYEHHS CTEPEOTUILY.

JlaiiTe BUBHaYEHHS O3HAYEHOI'O 3HAUYCHHS.

SIkuM TUTSIXOM BBOZIATE 0OMexeHHs y MoBi UML.

J71s1 90T0 BUKOPUCTOBYIOTH MPECTABICHHS TPEIIECHTIB?
JIy1s 90T0 BUKOPHUCTOBYIOTH JIOTIYHE MPEICTABICHHS?

JI71s1 90TO BUKOPUCTOBYIOTH MPEACTABICHHS MPOIIECIB?
J71s1 90TO BUKOPUCTOBYIOTH MPEJCTABICHHS] KOMIIOHCHTIB?
Jly1s 90r0 BUKOPUCTOBYIOTH IPE/ICTABICHHS PO3MIIIICHHS?
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3. OCHOBH MOJEJIIOBAHHS ITOBEAIHKHW CUCTEMUAX

Ilnan BUKJIAAY MaTepiaJy:
1. HpeHeHeHTI/I BUKOPUCTAHHSA CUCTCMU.

2. [iarpama npenenenTiB (Use Case Diagrams).

3. Opragi3aris npeneneHTiB.

4. CrBopenns npeneaeHTiB Case-3acodom Rational Rose.

5. Cneundikamii mpereaeHTis.

6. Jliarpamu BUZIB JiSUTBHOCTI.

7. llomepenHiii apXiTeKTypHHIA aHAJi3 CHCTEMHU.

s~ KurrouoBi Tepminu po3ainy

Y Axmopu Y [Ipeyedenmu (Use case)
Y Opeanizayia npeyedenmie Y Cneyugbikayii npeyedenmis
Y [ii ma euou disnbHocmi Y [lepexoou ma piwenns
Y Cmyeu cunxpouizayii Y 3onu 6ionosioarbHocmi

3.1. IlpeueaenT BUKOPUCTAHHA CUCTEMHU

Bynb-sika mporpaMHa cucTeMa MpaIioe y JASSKOMY KOHTEKCTI, 110
BH3HAYAE 30BHIIIHE OTOYCHHS cUCTeMH. Take 0To4eHHS (HOPMYIOThH KO-
pucmysauyi (a00 akmopu) CUCTEMH, SKUMH MOXYTh CIIyTYBaTH SIK JIFOJIH,
Tak 1 cucteMu. KokeH 3 akTOpiB B3aEMOJII€ 3 CHCTEMOIO 32 CBOEIO BJIac-
HOIO CXEMOIO Ta OYiKY€ BiJl CHCTEMH TNIEBHOI MOBEIHKY i peakirii. Cxe-
My B3a€MOJIil aKTOpa 3 CUCTEMOIO Ha3UBaroOTh npeyedenmom (Use case).
CuHOHIMaMH TEpMiHA npeyedenm € TSPMIHH: apiaHm GUKOPUCMAHHI,
cyeHapiil no8ediHKuU.
3aranom npeyedenm crenuikye AESIKANA acleKT MOBEIIHKH
cucreMu abo ii YacTMHHM, HE BTpPYYaloulch B IXHIO peaji3aliio, Ta
BH3HAYa€ MHOXKUHY TIOCIITIOBHOCTEH Aii, CIPSIMOBAHHUX HA JTOCSATHEHHS
aKTOPOM OYiKyBaHOT'O pe3yJIbTaTy.
Take BU3HAYCHHS NPEIEACHTY MICTUTh KiJIbKa BOKIIMBUX MOMCH-
TiB, SIK1 BUMAraroTh JEI0 JOKJIAIHIIIOrO MOSICHEHHS:
® TIPElE/NICHTH MOXYTh ICHyBaTH Ha OYJIb-SIKOMY pigHi, TIOYMHAIOUN
BiJI BCi€l CHCTEMHU 1 3aBEpIITYIOYH OKPEMUMH KIIacaMu;

® TMIPEIENCHT OMUCYE JACTKUU acnexm nogedinKy BiATOBITHOTO KOMIIO-
HEHTA CUCTCMH;

®  MpELE/ICHTH HE JJAOTh )KOJIHOTO YSBIICHHS PO peanizayilo CUCTEMHU;
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® [peLeACHT BU3HAYAE MHOJCUHY NOCTIO08HOCMel Oiil, OCKIJIBKH ac-
MEKTH IOBEIIHKH CHCTEMHM, 3a3BHYai, HE € JIHIMHUMH, a MICTATH
Pi3HI MOXJIHMBI BapiaHTH PO3BHUTKY ITOIH;
3a3HauuMO, 110 MPELEACHTH OMUCYIOTh JIMIIC Ti aCEeKTH IOBE-
JIHKW CUCTEMH, SIKI € cymmesumu IS akTopiB cuctemu. PeanbHo, cuc-
TeMa MOXe BUKOHYBATH JIOJIATKOBI JIii, SIKi TAKOXK CIPSIMOBaHI Ha JIOCAT-
HEHHS 3aKJIaJcHOl B CUCTEMY (YHKITIOHAIBHOCTI, TIPOTE Oe3MMocepeTHb0
He BifoOpakatoTs moTped akTopiB cucteMu. Taki Aii He BBaXKarOTh mpe-
LIeJICHTaMH.
[IpeuenenTu 3acTocyBaHHs CUCTEMU a0o 11 YaCTUHHU 300pakaroTh
B UML 3a nonomororo miarpam npeyedenmis (Use Case Diagrams).

3.2. liarpama npeuenentis (Use Case Diagrams)

Hiaecpama  npeyedenmie —1e  y3araibHEHE TPEACTABICHHA
(YHKLIOHANTBHOTO MPU3HAYCHHS CUCTEMH, SIKE Ma€ BiAMOBIIATH Ha ro-
JIOBHE THTaHHS MOJEIIOBAaHHS: MO0 POOHTH CHCTEMa Y 30BHIITHBOMY
CBITI?

Ha giarpami mperieneHTiB 3aCTOCOBYIOTh [IBa THITH 0a30BUX
CYTHOCTEH: BapiaHTH BHKOPHCTaHHS (npeyedenmu) 1 Ait0odi ocodbu (ax-
mopu), MK SIKUMHW BCTAHOBJTIOIOTH TaKi THITH B1THOIICHB:

— acorriarist MiX aKTOPOM Ta MPEIEACHTOM;

- y3arajJbHEHHS MK aKTOpPaMH;

- y3araibHEHHS MK Tpele/ICHTaMHt;

- 3aJIeKHOCTI YM acomianii (pi3HUX THITIB) MiX MpereIeHTaMU.

[Tix yac 3aaHHsI MPEIEISHTIB aKIEHTYIOTh yBary Ha IMOBOJKCHHI
CUCTEMH CTOCOBHO 33JIaHOTO akTopa. lIperneaenTu JonoMararoTh BU3Ha-
YUTH MOKJIIUBOCTI Ta MEXi cucTeMu. Horartis s mpemeneHTy J0CUTh
CKPOMHA — IIe¢ TEKCT (Haxazosa OdiecuisHa hopma), SIKUH, 3aJISKHO Bij
Case-3aco0y, po3ramoBanuii B oBajii abo mij oBanom (puc. 3.1).

D

[lepernaHy T KaTajior

Kiienr
Puc. 3.1. Tlpuxiian HAROPOCTINIOT AiarpaMu MPELEACHTIB
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[IpeuenenTn BU3HAYArOTH 32 CHENU(IKAIi€0 BUMOT JI0 CUCTEMH.
AxTOpOM MOXe OyTH OyAb-sSKWI B3a€MOJIIOYMH 13 CHCTEMOIO 30BHIII-
Hill cy0’ekT: QizuuHa ocoba (HampUKIaa, TOPTOBHH areHT), 30BHILIHS
IporpaMHa cucreMa (CKaXiMo, IporpamMa MiATOTOBKU 1 PO3JAPYKY pa-
XYHKIB) UM TIPUCTPii (HAIPHUKIIA, TaTIUK TEMIIEPATypH). Y Ci IpoIecu
B3aEMOJIIT MK JiFOYNMHU Cy0’€KTaMU 1 CHCTEMOIO PO3TIISAAIOTE SIK TIpe-
LE/ICHTH.
Hiarpamu npeueaeHTiB BifoOpaxkaloTh crmamuyHi acClieKTH CUCTe-
MU 3 MO3UIIi1 KopucTyBayiB. L mo3uilisi oxorutoe, 31e011b10T0, MOBe-
IIHKY CHCTEMH, TOOTO BHIMMI 330BHI CEpBiCH, SIKi HaJa€ CUCTEMA.
Ha noyatkoBuX cTajisx MOJCNIOBAaHHS CTaTHYHHX ACIEKTiB CH-
CTEMHU JliarpaMu Tpele/IeHTIB 3aCTOCOBYIOTh JIBOMa CIIOCOOaMHU:
® 015 MOOEnt08aHHs KOWMEKCHMY CUCmeMu: YMOBHO BiIMEKOBYIOTb
CUCTEMY 1 BHSIBIIIIOTH JIFOYMX OCi0, MO0 mepe0yBaroTh 3a i€l
MEXEI0 1 B3a€EMOIIIOTH 13 CHCTEMOIO (IIiarpaMH IPEIeAeHTIB II0-
TpiOHI Ha HbOMY eTami JuIg igeHTH(]iKamii akTopiB 1 CEMaHTHKH iX-
HiX ponei);

® 01 MOOEN08aHHs 6UMO2 00 cUCmeMy: BU3HAYAIOTh T€, 110 CUCTEMA
ITOBUHHA POOUTH 3 ITO3HUIIIi 30BHIITHHOTO KOPHUCTyBada, HE3AICIKHO
BiJl TOTO, SIK BOHA TIOBHHHA II€ poOUTH (JIiarpamMu TpEIe/IeHTIB I10-
TpiOHI Ha 1bOMY eTari as ineHTHdiKkalii 0akxaHol MOBEAIHKH CHUC-
TEMHU, SKa CIYTYE TYT ““UOPHOIO CKPUHBKOIO”).

Bynp-sixa crucreMa MICTUTh yCepeauHi JAesiKi CYyTHOCTI, BOIHOYAC
HIII CYTHOCTI 3a/MIIalOThCS 3a i Mexxamu. Hanpuknan, y cuctemi me-
PEBIPKU KPETUTHHUX KapTOK (pucC. 3.2) HASIBHI paxyHKu, mpaH3axyii i me-
Xawizmu nepegipku paxyHKiB. BogHOYac BIACHUKU KPEOUTHUX KapTOK 1
TOProBi MIANPHUEMCTBA NepedyBal0Th mo3a cuctemoro. CyTHOCTI ycepe-
JIMHI CHCTEMU BIJIIOBIJIAIOTh 33 peallizallilo MOBEAIHKH, SIKOI OYiKYHOTh
CYTHOCTI, IO TepedyBaroTh 30BHI. CyTHOCTI, IO TepeOyBaroTh 1o3a
CHCTEMOIO 1 B3aEMOIIIOTH 3 HEIO, CKIIAIaI0Th 1i KoHmeKcm.

UML nmae 3MOory MOAETIOBATH KOHTEKCT 3a JOTIOMOTOIO Jiarpam
MPELeeHTIB, y SKUX yBary akLUeHTYIOTh Ha 30BHILIHIX akTopax. Bax-
JUBO TPABWJIHO BU3HAYHUTH AKTOPIB, OCKUIBKH II€ JaBaTUME 3MOTY
OTIMICAaTH KJIACH CYTHOCTEH, IO B3aEMOIIOTH i3 cucTemMoro. [lle Baxkmm-
Billle BU3HAYUTH, XTO HE € aKTOPOM, aJKE MPH LOMY OOMEXKYETHCS
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OTOYEHHs cUcTeMHU (y HbOMY 3aJHMIIAIOTHCS TUIBKH Ti €IEMEHTH, IO
OepyThb yUdacTh y ii poOoTi).

Hanpuxknaz, Ha puc. 3.2 mo1aHO KOHTEKCT CUCTEMHU, 110 MPAIIIOE 3
KPEIUTHUMH KapTKaMmH, JI¢ TOJIOBHY yBary MpHUIUIAIOTH 30BHIIHIM aK-
Topam (zmiarpamy copmoBano Case-3acobom Objecteering).

TlepeBipka Kp eAUTHIX KapTOK

BHKOHATH TP aH3aKLii0 %
/ T
% ToprosenbHa dipma
Krier OnpaoBarTy paxy HoK

IlepeBipuTH paxy HOK —< %
% % -

TnuBiny anb Huit Kitient Kop nop atuBHuii KieHT

Puc. 3.2. MonentoBaHHSI KOHTEKCTY CHCTEMH

BumMoru 10 crcTeMu MOKHA BUPa3UTH TO-Pi3HOMY, BiJI IPOCTOTO
TEKCTy J0 BUpPa3iB Ha GopManbHiii MoBi. [IeBHY yacTHHY BUMOT MOXHA
c(hopMyITIOBaTH 3a TOTIOMOTOIO JliarpaMH MpereaAcHTIB (puc. 3.3).

% TlepeBipka Kp eIMTHUX Kap TOK

Kutienr

x

ToprosenbHa pipma

x

Bank

BukoHaty Tp aH3aKiio 3BiTyBaTH PO CTaH paxy HKY

OmnparoBati paxy HOK N .
3uaiiTi anb MBI Kap TKH

TlepeBiputn paxy HOK

KepyBaru 360s1M1 crcTeMn

Puc. 3.3. MozaentoBaHHsI BUMOT 10 CHCTEMH

Puc. 3.3 po3mmproe monepeaHio aiarpamy Ipere/IeHTiB, BBOISIH
JIOJITATKOB1 TPELEJCHTH, SKI OMUCYIOTh BAXIMBI ACIEKTH IOBEIIHKH
CHCTEMH.
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Ha nacTynmHux cramisx MOJENIOBAaHHS CTaTHYHHUX ACIEKTIB CHC-
TEMH 3aCTOCOBYIOTh KOMOIHOBaHI JllarpaMy TIPELE/ICHTIB, AKi 00’ €aHy-
IOTh y CO01 MOXJIMBOCTI JliarpaM NpeleACHTIB KOHTEKCTY Ta BUMOT JI0
CUCTEMHU.

3.3. Opranizanisi npenegeHTiB

IIpernieneHTr MO’KHA OpraHi3yBaTH, BU3HAYAIOYH MiXK HUMHU Bif-
HOIICHHSI )3a2aibHen s, 00ayyents 1 poswupenns. 1[I BiTHOTICHHS 3a-
CTOCOBYIOTb, 100 BUAIIUTH JESIKY 3d2aibHy MOBEIIHKY UM, HaBMAaKH, ii
Bapiaii.

BinHoweHHs y3azanvrenHs 03HaYae, MO MpeleAeHT-HAIaA0K yC-
MaJKOBY€E TMOBEAIHKY 1 CEMaHTHKY CBOTO Ipe/iKa, MOXe 3aMilaTH Horo
Yd JONOBHIOBATH HOTO MOBEAIHKY Ta, KpiM IIOTO, MOXe (irypyBaTu
YCIOAH, I TINBKH 3 SBUTHCS WOTO MpPEoK (SK 0aThKO, Tak i HAIIaOK
MOXKYTh MaTH KOHKPETHI €K3EMILISPH).

Hampuknan, y cucremi INepeBipkH KapTOK MOKJINBA HasBHICTH
npeueneHry llepegipumu kiichma, 1O BIJNOBiae 3a BCTaHOBIICHHS
ocobucrocti kiieHTa (puc. 3.4). BiH Moxe MaTH ABOX CHeEIialli30BaHUX
HamaxkiB (I/lepegipumu naponw i Ilepegipumu cimkigky), siki TIOBOJSATh-
sl TaK caMo, SIK Ipele/ICHT-NIPeIoK [lepegipumu Kiicuma, i MOXYTb BH-
KOPUCTOBYBATHUCS CKPi3b, A€ BUKOPUCTOBYETHCS iXHIN MPENOK, aje MpH
OMY KOXKHUI 3 HUX JI0/Ia€ CBOIO BJIACHY TOBEJIHKY (IepIivii mepe-
Bipsi€ TEKCTOBUI MMapoJib, a APYTUH - MAIFOHOK CITKIBKH OKa).

IlepeBipKa Kp eIUTHHX Kap TOK

IepeBipuTu KiieHTa

ITep eBipuTu map o [TepeBipuTH CITKIiBKY

Puc. 3.4. [Ipuknaza BiTHOIIEHHS y3arajlbHEHHS MK IpeleIeHTaMU
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BinHomieHHs Oonyuenna Mik TpeneeHTaMd O3Hayae, 110 B Jie-
SIKIF TOYIll 0a30BOTO MPEIEACHTY BUKOPUCTOBYIOTh MOBEIIHKY 1HIIIOTO
npenenaeHty. [lpeneaeHt, Mo [0ayJYaeThes, MOXKE ICHyBaTH aBTOHOMHO,
a 0a3oBuil — He MOoke. MOXHa BBaXKaTH, IO 0a30BHIA MPELEICHT 3aIl0-
3W4a€ TOBENIHKY aBTOHOMHOTO TMpELEACHTY, IO OMydaeTbesa. BigHo-
MIEHHS JTOMYYEeHHS 300pa)aloTh Y BUTJISAL 3aJIC)KHOCTI UM acoIfiarii 3i
cTepeoTunioM include.

Ha pucynkax 3.4 1 3.5 300paxkeHO ojiHE i Te K caMe BiJHOIICHHS
JOTYYEHHsI, CTBOPEHE 3a JIOTIOMOTOI0 PI3HUX IHCTPYMEHTIB, Mk 06azo-
BUM TIpELENEeHTOM bponiosamu micys Ta aBTOHOMHHM IIPENEICHTOM
Tepeensnymu inghopmayiro npo peiicu.

BpoHIOBaHHs MiCIh

<<include>>
% 3abpoHoBary MicLst  fTmtTmmmmmeeeS Tepernsauy i indopmauito npo peiicu

Knienr

Puc. 3.4. Tlpuknan BinHoweHHs gonydenHs (Case-3acid Objecteering)

% <<include>>
—_—

BpoHioBaTn Mmicus MepernaHyTn iHdopmaLito npo
pevicn

Knient

Puc. 3.5. Ilpuxmaz BimHomenHs gomydeHHs (Case-3aci6 Rational Rose)

BinHomeHHs poswuperns MixX TpeleJeHTaMu O3Hadae, mo Oa-
30BUH TIPELEJCHT HESIBHO MICTHTH IOBEHIHKY IHIINX IPEIEeHTIB.
BinHomieHHS po3mIMpeHHs 300paXaroTh 31 CTEPEOTHIIOM extend.

<<extend>> ::::::
3apeecTpyBaT
4*4*4*‘474€><:::::::> KOPHIOPAaTUBHOTO KJleHTa
<<extend>>
BapeecTpyBaTu KJleHTa
Knient <:::::::>

BapeecTpyBaTu Oisuuny
ocoBby

Puc. 3.6. IIpuxiaz BimHomenHs po3mupenHs (Case-3aci6 Rational Rose)
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Ha puc. 3.6 300paxkeHO /1Ba BiIHOIIEHHS, SIKi PO3MIUPIOIOTH Oa-
30BHM MPENENCHT 3apeccmpysamu KiicHma TpeneaeHTaMu 3apeecmpy-
samu Kopnopamuero2o Kiichma 1 3apeecmpysamu ¢hizuuny oco6y. Ha
OCHOBiI 0a30BOTO TpEIENCHTY MOXKHa PO3POOUTH TOJIOBHY NPOLELYPY
peecTpaii KJIi€HTa, a IMOTIM PO3POOUTH CHEIiaIbHI TPOIEAYPH, SKi
JIOTIOBHIOBATUMYTh TOJIOBHY TPOIEAYPY.

BigHoIIEHHS PO3MIMPEHHS 3aCTOCOBYIOTh JJIsi MOJICIIOBAHHS Ta-
KHX YaCTHH MPEIENEHTY, SKi KOPUCTYBau CIPUHMAE SK HEOOOB’I3KOBY
MOBE/IHKY CHCTEMH. BiTHOIIEHHS PO3IMIUPEHHS BUKOPUCTOBYIOTH Ta-
KOX JUIsl MOJICTTIOBAHHS OKPEMHUX CYOIOTOKIB, SIKi BUKOHYIOTHCS JIIIIE
32 BU3HAYCHHUX O0OCTaBUH. 3PEIITOI0, X 3aCTOCOBYIOTH JIJISI MOJEIIO-
BaHHS JICKUIBKOX MOTOKIB, SIKI MOKYTh 3JIMBATUCS B JICAKIM TOYIL.

3.4. CtBopenHs npeneaeHTiB Case-3acodom Rational Rose

IIpu 3amycky Rational Rose (kopotko Rose) y BikHi Create New
Model o6epith BapianT Rational Unified Process. I[1’s1Th ro
JOBHUX eneMeHTiB iHTepgeiicy Rose — me Opaysep, BikHO
JIOKyMEHTAIIi1, ITaHeJIi IHCTPYMEHTIB, BIKHO JiarpaMH i XypHaIy.
bpayzep (browser) — me iepapxidHa CTPYKTypa, IO A€ 3MOTY
3IIHCHIOBATH HaBiramito mo Mojelni. Yce, o JoJaeThes 10 Hel (aKkTopH,
MPEleIeHTH, KIIACH, KOMIIOHEHTH TOIo) Oyae 300pakeHO y BiKHI
Opay3sepa. 3a J0ITOMOTOI0 Opay3epa MOXKHA:
JIOJIaBaTH JIO MOJIEITI €JICMEHTH;
MepersiAaTH ICHYI0Ui eJIEMEHTH MOJIETI;
MeperyIAaaTH ICHYI04i 3B’ SI3KM MK €JIeMEHTaMH MOJIETi;
nepemimary i/abo nepeiMeHOBYBaTH €IEMEHTH MOJIEII;
JTO/TaBaTH €JIEMEHTH MOJIEHI JI0 Jiarpamu;
3B’A3yBaTH eJleMeHT 3 (paiiyioM 4u agpecoro [HTepHeT;
IPyIyBaTH €JICMCHTHU B TIAKETH;
MPAIIOBAaTH 3 ICTANI30BAHOIO crielH(DiKaIli€r0 eJIeMeHTa;
BiJIKPUBATH Jiarpamy.
Bpaysep opranizoBanuii y BUTJISAL AepeBa, sIKe MATPUMY€E YOTHU-
pu mpencraBieHHs: npezacraBineHHs mnpeneneHtiB (Use Case View),
kommoHeHTiB (Component View), posmimenus (Deployment View) i
norigne npencrasiaeHds (Logical View).
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3a gomomororo gixna Odoxymenmayii (documentation window)
MOKHa JIETaJlbHO OINMMCYBaTH (KOMEHTYBaTH) eJieMeHTH Mojeni Rose.
VYce, mo Oyne HanmucaHe Y IbOMY BiKHi, 3’ SIBUTHCS MOTIM SIK KOMEHTap y
3reHepoBaHOMY Kofii. Lli KOMeHTapi BUBOIUTHUMYTBHCS TaKOX Y 3BiTax
cepenosuma Rose.

Ianeni incmpymenmis Rose (toolbars) 3abe3medyroTh MIBUIKHA
JIOCTYII JI0 HaWpO3MOBCIOKCHIMMUX KOMaHA. ICHye IBa TUIHN MaHeneh
IHCTPYMEHTIB: CTaHJapTHa NaHenb 1 maHenb naiarpamu. CraHIapTHY
naHeab 0avyMMO 3aBXKAW; 11 KHONKM BiANOBINAIOTH KOMaHAaM, L0 MO-
XKYTh BHKOPHCTOBYBAaTHCA JUIsI poOOTH 3 Oynb-sikoro miarpamoro. [la-
HEJb JiarpamMH € YHIKaJIbHOIO [T KOXKHOTO THIry aiarpam UML.

VYci naHeni iHCTpyMEHTIB MOXKYTh OyTH 3MiHEHI 1 mepe0yJoBaHi
kopucryBaueM (> Tools » Options... C1Toolbars).

Bixno diaepamu (diagram window) BUKOPUCTOBY€ETBCS JIJIS TIepe-
ISy 1 pefaryBaHHs OfHi€l 4n qeKinpkox miarpam UML.

JKyprnan (log) 3acTOCOBY€EThCS JUTS TIEPETIISAAY MOMIIIOK 1 3BITIB
PO pe3yIbTAaTH BUKOHAHHS PI3HUX KOMaH]I.

1106 po3MicTUTH HOBOTO aKTOpa y Opay3epi, BAKOHYEMO TaKe:

{ Use Case View ¢ Business Use Case Model U TTKM
» New » Actor // y Opay3epi 3’sButhest aktop NewClass
& NewClass:= Hazéa_axkmopa // BBeiTh Ha3By HOBOTO aKTOpa
A Haszsa_axmopa U TIKM > Open Specification
U Stereotype <! Business Actor 1 OK
{06 po3MicTUTH HOBUII TIperieIeHT y Opay3epi, BAKOHYEMO TaKe:
{ Use Case View ¢ Business Use Case Model U TTKM
» New » Use Case // y 6pay3epi 3’ sButhcs nperneneHT NewUseClass
A NewUseClass:= Hazea_npeyedenmy // BBEAiTh Ha3BY
A Hassa_npeyeoenmy 1 TIKM » Open Specification
{ Stereotype ¢! Business Use Case U OK
[lig yac BUKIagy MaTepialy OmMpaTMMEMOCS Ha y40OBHUil mpu-
Kiaj peectpartii Ha Kypcu. [TormepeiHb0 BHOKPEMHMO TAKHX aKTOPIB:
o CmyOenm — 3alIUCYETHCS Ha KypCH 1 mieperdisiiae Tabeb yCmimHOCTI.
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e [Ipogecop — obupae Kypcu BUKIIaJIaHHS 1 CTABUTH OLIIHKH 33 KYPCH.
o Cucmema po3paxyHKy — oJepkye iH(hOpMAaLiIo 00 OMJIATH 3a KyPCH.
e Kamanoe xypcie — 6a3a qJaHux, MO MICTUTH iH(QOPMAITIO PO KypCH.
[ocninoBHo po3minryemo y Opaysepi akropiB: Cmyoenm, Ilpo-
@ecop, Cucmema pospaxyuxy 1 Kamanoe kypcis.
AHaJi3youn mpeaMeTHy 00J1acTh, MOXHa IOMEPETHLO BHOKpE-
MHTH Taki npeueneHtu (business use case): 3apeecmpy8amucs Ha Kyp-
cu; nepeznanymu mabenv YCniwiHocmi; oopamu Kypcu 6UKIAOAHHS; HO-
cmagumu oyinxu. IlocnimoBHO po3MinryemMo y Opay3epi i MpeneeHTH.
st cTBOpeHHs HOBOT liarpaMu NpeueeHTiB BAKOHY€EMO TaKe:
{ Use Case View ¢ Business Use Case Model U I[TKM
» New » Use Case Diagram // orpumyemo niarpamy NewDiagram
& NewDiagram:= [louamrosa cxema // Ha3Ba niarpamu
A ouamrosa cxema U JIKM (06iui) // BimkpuTTs miarpamMu
// JAnst pO3MILLIEHHS aKTOpa UM MPELEACHTY Ha Jiarpami mepeTsrHiTh
// ioro muwIeto 3 Opay3epa Ha Jaiarpamy
U Unidirectional Association // mpoBeIcHHS acoIiaIii.
Hiarpamy npenenentiB “IlouatkoBa cxema” 300paxkeHo Ha puc. 3.7.

IR
Cuctema po3paxyHKy
%

%pwamcn Ha Kypcu
CryneHT \

MepernsaHym Tabens ycniwHocTi

@ /KaTa“or KypCiB

/Bmﬁpam KYpC BUKnagaHHs

f ~ T
Mpodcecop Q

MocTaBnTK OUIHKK

Puc. 3.7. liarpama npenienieHTiB [louamkosa cxema
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3.5. Cnenudikanii npeneaeHTiB

Crenudikaiii npemeacHTiB, 3a3BUYaid, 3alUCyIOTh OKPEMO BiJl
rpa¢iuHuX MO3HAYEHb i JOMOBHIOIOTH fgiarpamu npeueaeHTiB. UML ne
BH3HAauYa€ TOYHWHU ¢opmar crenudikanii npeneaeHtis. Ha npaxrumi
crieruikariii 9acTo MPeacTaBIAIOTh COO0I0 CTHUCIHHA Ta iHPOPMATHUB-
HHW OTHC MOBEIIHKH CHCTEMH, IO BiIITOBIIA€ TPEIIECICHTY.

Crenudikariii mpeueeHTiB MOKYTh HAIIYyBaTU nepeoyMosu Ta
nocmymogu. IlepenyMOBH BH3HA4YalOTh CTaH, B SIKOMY IiepeOyBaTume
cucTeMa JI0 BUKOHaHHS mpeneneHty. [loctymoBu crienudikyoTh CTaH,
B SIKMI Tepelje cuctema Icis BUKOHAHHS mpereneHty. Ilepem- Ta
MOCTYMOBH Bi1oOpa)aroTh JIMILE Ti ACHEKTU CTaHy, SIKi € BaXKIIMBUMH
JUISL IEBHOTO MPELIC/ICHTY .

Omnucyroun crneuudikamii NpeneseHTiB, BUKOPUCTOBYBATHMEMO
mabIToH, 3anmo3uveHHi 3 peritaMenTy Rational Unified Process:

3aroJjIoBOK MPEIeICHTY
1. KopoTkwuii onuc
2. ITotoxu momiit
2.1. 'onoBHMY NOTIK MTOAIN
2.2. ITigmeriii MOTOKH MOIIN
2.3. AnbTepHaTUBHI MOTOKU TOAIN
3. CreniayibHi BUMOTH
4. IlepemymoBu
5. IloctymoBu
6. JlonaTKoOBI 3ayBa)KCHHS

VY neskux crnenuikaimisix NMpeneAeHTIB OKpeMi MyHKTH MOXYTh
He BKazyBatucs. CTBopuMo 3a goromoroo MS Word nBa tokyMeHTH 3
ommicamu crienudikaiiid MpereaeHTiB “3apeccmpysamucs Ha Kypcu” Ta
“Obpamu Kypcu suxiaoanus’”.

Ilpeuenent “3apeccmpysamucs na kypcu”
1. Kopomxkuii onuc. TIperieieHT 1ae 3MOTy CTYJICHTOBI 3apEECTPYBATUCS
Ha JOCTYIHI KypCcH y TOTOYHOMY ceMecTpi. CTyAeHT MoXKe 3MiHUTH
cBiit BHOIp (OOHOBUTH YH BUIAIUTH KypCH), SIKIIO 3MiHA BUKOHYETHCS Y
BCTAHOBJICHUI Yac Ha mouaTky cemectpy. Cucrema xamanozy Kypcie
HA/Ia€ CIIUCOK YCiX JOCTYIHUX KypCiB Y TOTOYHOMY CEMECTPI.
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2. [lomoxu nodiii.
2.1. I'onoenuti nomix nooitl.
Ieli npeneneHT pO3NOYHE BUKOHYBATHUCS, KOJIM CTYJIEHT 3axXoue 3a-
peecTpyBaTUCs Ha KOHKPETHI KYPCH YM 3MIHHTH CBill rpadik KypcCiB:
1) cucrema 3amuTye HEOOXimHY mif0 (CTBOPUTH Tpadik, OOHOBUTH
rpadik, BUganuT rpadik);
2) KOJM CTYACHT 3a3Haya€ [il0, BUKOHYETHCS OAWH 3 MiAJIETIINX
MTOTOKiB (CTBOPHUTH, OOHOBUTH, BUAAIUTH UM MPUHHATH Tpadik).
SIKIIO peecTparliro Ha MOTOYHUI CEMECTp yKe 3aBepIlEeHO, TO BUKOHY-
BaTHUMEThCS MOTIK 2.3.5.
2.2. [lioneani nomoku nooitl.
2.2.1. Cmeopumu epagix:
1) cucrema Katajory KypciB BUKOHYE MOIIYK AOCTYIIHUX KYPCiB 1 BU-
BOJUTH IXHIl CIMCOK; SIKIIO CHCTEMa KaTaJor'y KypciB HEIOCTYIIHa,
TO BUKOHYETHCS MOTIK 2.3.4;
2) cTyaeHT obupae 3i cnucKy 4 0a30Bi 1 2 anbTepHATUBHI KypCH;
3) micist BUOOpPY cucTeMa CTBOPIOE rpadik CTyACHTA;
4) BUKOHyeThCs mipiersmid noTik “IlpuitasaTu rpadik”.
2.2.2. Obnosumu epaghix:
1) cuctemMa BUBOAMTH MOTOYHHUE rpadik CTyAEHTa; SKIIO CUCTEMa He
MOJKe 3HalTH rpadika cTyIeHTa, TO BUKOHYETHCS MOTiK 2.3.3;
2) cucTeMa Karajory KypciB BUKOHYE TONTYK MOCTYITHUX KypCiB i BU-
BOJUTH iXHIN CIHCOK; SIKIIO CHCTEMa KaTaJIOTy KypCiB HEJOCTYyITHA,
TO BUKOHYETHCS TOTIK 2.3.4;
3) cTymeHT MOXKe OOHOBHUTH CBiif BHOIp KypCiB, BUIASAIOUN YX J0Ja-
F0YH 3aPOIIOHOBAHI KYPCH;
4) micns BUOOpY cuctemMa OOHOBIIsIE rpadik;
5) BuKOHYyeThCs Miiernnid notik “[lpuiinsatu rpadix”.
2.2.3. Buoanumu epagix:
1) cuctemMa BUBOAMTH MOTOYHHUE rpadik CTyAEHTa; SIKIIO CUCTEMa He
MOJKe 3HaliTH rpadika cTyIeHTa, TO BUKOHYETHCS MOTIiK 2.3.3;
2) cucTeMa 3amuTye y CTyACHTa MiATBEPHKEHHS BUIAJICHHS Tpadika.
3) CTyZeHT MiATBEPIKY€ BUAAICHHS; SIKIIO CTYACHT CKacy€e BUAAJICH-
H$l, TO BUKOHY€ETHCS MOTIK 2.3.6:
4) cucrema Bupaisie rpadik; Koo rpadik MiCTHTH KypCH, Ha sKi 3a-
MIUCABCS CTY/AEHT, TO CTYIEHT BHJIyYa€EThCA 31 CIMCKIB LIUX KYPCiB.
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2.24.

THputinamu epaghix. Jlns KO)KHOTO 00paHOT0, TIPOTE IIe HE 3adik-
COBAHOI'0 Kypcy B rpadiky cucTema MepeBipse BUKOHAHHS TaKUX
BUMOT: TIPOXOJ)KEHHS CTYIEHTOM TOIepenHiX KypciB, (akr Bi-
KPUTTSI 3alPOIIOHOBAHOTO KypCy 1 BiICYyTHICTH KOHQUIIKTIB Tpa-
¢ika. SIKII0 yci BUMOTH BUKOHAHO, TO CUCTEMa J0JIa€ CTYACHTA Y
CIHUCOK Kypcy. Inakme Bukonyerscst moTik 2.3.2. Kypc dikcyeTs-
cs1y rpadiky cTynieHTa.

2.3. Anemepnamugeni nNOmoxu.

2.3.1.

2.3.2.

2.3.3.

2.34.

2.3.5.

36epeemu epaghix. Y Oyab-sKuil MOMEHT CTYIEHT MOE 3aMiCTh

npuiHATTS Tpadika 36epertu ioro. Toai morik “IlpuitHsaTu rpa-

(iK™ 3aMiHSETHCS HA TaKUIi:

1) “He3agikcoBaHi” KOHKPETHI KypCH IIO3HAYAIOThCS y rpadiky K
“o0Opamni”;

2) rpadik 30epira€Tbcs B CHCTEMI.

He suxonani nonepeoni eumozau, Kypc 3an08HEHUl YU npOCMediCy-

romvcs Kongaikmu epagika. Bunaerbes moBiOMIEHHS PO TO-

MUIKy. CTyieHT Moxe abo BUOpaTH iHIIMHA MPOIIOHOBAHUH KypC 1

MIPOJIOBKUTH BUKOHAHHS TpeEleAeHTy, abo 30epertu rpadik, ado

cKacyBaTH omepariro (MicIs 90T0 TOJIOBHHM MOTIK TMOYHETHCS 3

MOYATKY ).

I'paghix ne 3naiidenuii. BunaeTbcss MOBIIOMIICHHS TIPO TOMUJIKY.

[Ticmsa TOTO, SIK CTYACHT MiATBEPAMTH II€ MTOBITOMIICHHS, TOJIOB-

HUI MOTIK TIOYHETHCS 3 TIOYATKY .

Cucmema xamanoey Kypcie nedocmynna. Bugaerbcs MoBiioMiIeH-

HS po noMuiky. Ilicns Toro, sSIK CTyAEHT MiATBEPAMTH L€ TOBi-

JOMJIEHHSI, IPELEIEHT 3aBEPIIUTHCS.

Peecmpayia na xkypcu 3asepuiena. Bugaetbesi BiAMOBIIHE TIOBI-

JOMJICHHSI 1 IPELe/ICHT 3aBEPLIYETHCS.

2.3.6. Buoanenmns cxacoeane. ' 0OBHHIA TIOTIK IOYHETHCS 3 TIOYATKY.
3. Cneyianvui gumozu. BincyTHi.
4. Ilepedymosa. Ilepen BUKOHAHHSAM TPENEICHTY CTYICHT Ma€ YBIUTH B

CUCTEMY.

5. Ilocmymosa. SIKIO TIpeneACHT 3aBEPUIMTHCS YCIINIHO, rpadik cTy-

JieHTa OyJie CTBOpPEHHMIA, OOHOBJICHUH 4K BUIydYeHMid. [HakiIe ctaH
CUCTEMH HE 3MIHUTHLCS.
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Mpeuenent “Obpamu xypcu suxnadanus”
1. Kopomxuti onuc. [lpeueneHt Hagae npodecopy MONKIHUBICTE BUOOPY

IO YOTHUPHOX KYPCiB, SKi BUKIAAATHMYTh Y BU3HAYCHOMY CEMECTDI.

2. Ilomoku noditi.
2.1. I'onognuti nomix nooitl.

Lleil mpeneaeHT BUKOHYETHCS, KOJIM Mpodecop BUOMpAE KypCH LIS

BUKJIaJaHHS:

1) mpodecop 3amae morouHMit a0 MaWOyTHIN cemecTp; 3a Hempa-
BWJIBHOTO 33J1aHHS CEMECTPY BUKOHY€ETHCS MOTIK 2.3.1;

2) cucrema 3amHuTye HEOOXiTHY Aif0 (HOAaBaHHA KypCy, BUAAJICHHS,
TIeperIis]l KypciB, pO3JpyK KypciB 1 BUXin);

3) komu mpodecop 3a3HavaE M0, BAKOHYETHCS BIAMOBIAHUN ITijyIer-
TV TIOTIK.

2.2. [Tioneani nomoku nodi.
2.2.1. Jlooamu kypc:

1) cucrema BifjoOpaxae BIKHO 3 OJSIMH Ha3BU i HOMEpa KypCy;

2) npodecop BBOAMTH Ha3By 1 HOMEP Kypcy; y BHIIQAKY 3aJaHHS
HEeBipHOI iH(pOpMaIlii BUKOHY€EThCS MOTIK 2.3.2;

3) cuctema BIATBOPIOE TEKCT i3 MPOMO3MINEI0 HAa BEACHHS KypCy i
npodecop MiATBEPKY€E CBil BUOIp; SKIIO HAWMEHYBAaHHS KypCy He
BiI0OpakeHO, TO BUKOHY€ETHCSA MOTIK 2.3.3;

4) cuctema 3B’A3y€ OTOYHHM cy0’eKT /Ipoghecop 13 3a3HaYEHUM Kyp-
COM; SIKIIIO 3B’ SI30K HE MOXKHA CTBOPHUTHU, BUKOHYETHCS MOTIK 2.3.4.

2.2.2. Budanumu xypc:

1) cucrema BimoOpakae CIMCOK 3 HAa3BaMU 1 HOMEpaMH paHille 3a-
MPOMIOHOBAHUX KYPCiB;

2) mpodecop BBOAUTH Ha3BY UM HOMEpP KypCy; y BHMAAKY 3aJaHHS
HEBIipHOI iHpopMaIlil BAKOHYETbCS MOTIK 2.3.2;

3) cucrema BHUJAIISIE 3B’ SI30K MIXK KypcoM i cy0’ektom [Ipoghecop; sik-
110 3B’ 30K BUJIAJIMTH HE MOYKHA, BUKOHY€EThLCS MOTIK 2.3.5.

2.2.3. Ilepeenao xypcis:

1) cucrema BimoOpakae iH(popmallito Ipo BCi MPOMO3HUIlii Ha BEJACHHS
KypciB, TOJaHMX IOTOYHHUM Ccy0’€kToM [lpogecop; sKmoO naHi
OJiepKaTH HE MOXKHA, BUKOHYETHCS MOTIK 2.3.6.

2) micysl 3aBepILCHHS Neperiaay Npele/IeHT aKTUBI3YEThCS 3 TIOUATKY.
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2.2.4. Po3opykysamu Kypcu.

1) cucrema nocuila€ Ha IPUHTEP PO3KIA[ 3aHATE cy0’exta [Ipogecop;
SIKIIIO HE MOKHA JIPYKYBaTH, BUKOHYEThCS TOTIiK 2.3.7;

2) micyst 3aBepILCHHS eperiaay Npele/IeHT aKTUBI3YEThCS 3 TIOUATKY.

2.2.5. Buxio. Buxonauus (GyHKIIiH, mepeadadeHuX MpereacHTOM, 3aBep-
IIYETHCS.

2.3. AnbmepHamueHti nOmoxKu.

2.3.1. Henpasunvnuil cemecmp. BUIAEThCS BiIMOBITHE TOBIIOMICHHS
PO HEBIpHE BBEACHHS JaHUX Ipo cemectp. CucTemMa MPOIOHYE
MTOBTOPUTH OTICPAIIIF0 YU 3aBEPIIUTH MPEIICICHT.

2.3.2. Hesipua xombinayis HaiimenysanHs i Homepa Kypcy. Bumaerbcs
BIJMOBITHE TTOBIOMIICHHS MPO HEBipHE BBEICHHS TaHUX MO Haii-
MEHYBaHHA 1 HOMep KypCy 1 NPOIOHY€E MOBTOPUTH ONEPALil0 YU
MpeleieHT.

2.3.3. [lomunxa 6i0meopenHs mexcmy 3 npono3uUyicio Ha 6e0eHHsL KypCy.
Bunaerbes moBiIOMIICHHS TIPO T€, IO B JJAHUHW MOMEHT 3allMTaHUMN
Kypc HegocTymHul. [IpeneneHT akTuBi3yeThes 3 MOYaTKy.

2.3.4. Homunxa cmeopennsn 36’s3ky. Indopmarisi 30epexxeHa, cucrema
CTBOPHTH 3B’ SI30K ITi3HIIIIE; MPEIEACHT aKTUBI3YETHCS 3 IOYATKY.

2.3.5. Homunxa eudanenns 36’s3ky. lnpopmaiiiro 30epexeHo, cucrema
BHJIAJINTH 3B’ 30K IMi3HIIIE; MPEIEACHT aKTUBI3Y€EThCS CIIOYATKY.
2.3.6. llomunxa eumsey danux npo nponozuyii Ha éedenus: Kypcie. Bu-
JAETHCS TIOBIIOMIICHHS TPO Te, IO B JaHWW MOMEHT iHdopMarlis

HEIOCTYITHA; TIPEE/ICHT aKTHUBI3yEThCS 3 TIOYATKY.

2.3.7. Homunka po3opyxy poskiady 3ansams. BUTAETHCS TOBIIOMIICHHS
mpo Te, MO B JaHWH MOMEHT (YHKIS HEIOCTYIHA, MPEHEIACHT
AKTUBI3YETHCS 3 TOYATKY .

3. Cneyianvui eumoeu. BincyTHi.

4. Ilepedymosa. llepen BUKOHaHHSAM TpeIe/IeHTY npodecop Mae yBiiiTH
B CUCTEMY.

5. llocmymosa. SIKIo npenieIeHT 3aBEPITUTHCS YCIIITHO, po3Kiaa Oyae
CTBOPEHO, OOHOBJICHO YHM BHIy4YeHO. I[HaKimie CcTaH CHUCTEMH HE
3MIHHThBCH.
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Jlia IpuKpirieHHst 10 IpeleieHTy Qaiina 3 Horo crenugikaiieto

BUKOHYEMO TaKeE:

{ Use Case View ¢ Business Use Case Model

& Hazea_npeyeoenmy 1 TIKM » Open Specification

("1 File ¢* U TIKM // Ha 6inomy domi

» Insert File // uepes Gpay3sep daiiaiB 3HaX0AUMO HEOOXiaHUI (aiin
4 Open.

[IpoananizyBaBmM JeTajbHIllE TOJOBHI mpeueneHTn “‘3ape-

ecmpyeamucs Ha Kypcu” Ta “Obpamu Kypcu 6uKkiadanus’ MOXHA 3pO-
OWUTH TaKi BUCHOBKHU:

VY cucremi HeoOXiaHO 30epiratu qaHi Mpo CTYIEHTIB i Mpodecopis.
3a poOOTy CHUCTEMH IOBHHEH BIIMOBIAATH MpPAIiBHUK ICKaHATY
(peecmpamop), sxkuii popMyBaTUME HaBYAJILHUIN IJIAaH 1 KaTajor
KypCiB, BECTHME YCi IaHi PO KypcH, NpodecopiB i CTYACHTIB.
Bxin y cucremy KopucTyBaueBi HEOOXiTHO 3[iMICHIOBAaTH 3a AOMO-
MOTOFO ITapoJIsl.
OCKiJIbKM BXiJl Y CHUCTEMY IIUJIKOM OJHAKOBHUU ISl peecTpaTopa,
CTyleHTa 1 mpodecopa, IXHIO IMOBEIIHKY MOXKHA Y3arajJbHUTH i
BBECTH HOBOTO aKkTopa “Kopucmysau” (cyneptum).
Y Mozenb HEOOXiTHO BBECTU MPEUENSHT ““‘Veiumu 6 cucmemy”,
SIKUH 3B’ A3y€Thes 3 akTOpoM “Kopucmysay™.
Y Mozenps HeoOXiTHO BBECTH MpeleneHT “Iliompumysamu daui npo
npoghecopis”, TKAM 3B’ I3YETHCS 3 aKTOPOM “Peccmpamop”.
Y Mozens HeoOXiAHO BBECTH MPENeAeHT “Iliompumysamu oani npo
cmyOdenmig”, SKUH 3B’ I3Y€THCS 3 aKTOPOM ““‘Peecmpamop’.
Y Monens HeoOXiTHO BBECTH MPEIENCHT “‘3akpumu peecmpayiro”,
SIKUH 3B’ A3Y€ThCA 3 aKTOPOM “Peecmpamop’.

HoBy niarpamy npeueneHtiB Ymounena cxema (yTo4HEHHs Aia-

rpamu [louamxoea cxema) 300paxeno Ha puc. 3.8. HaBenemo cnerudi-
KaIlito MpereneHTiB “Vaitimu 6 cucmemy” 1 “3axpumu peecmpayiro”.

Ipeuenent “Vgiimu 6 cucmemy”

1. Kopomxkuii onuc. Onucye BXiJl KOPUCTyBaya y CHCTEMY peecTparii.
2. [lomoxu nodiii.
2.1. I'onoeuuti nomix nooiui:

1) cucrema 3anmuTye iM’s1 KOpUCTyBada i mapoJib;
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2) KOpHCTyBa4d BBOJUTH iM s 1 IapOIIb;
3) cucrema MiATBEPKYE iM’sI Ta MAPOJIb 1 BIJKPUBAE JOCTYIL; SIKIIO
JIOMyIIeHa TIOMHJIKA, BUKOHYETHCS MOTiK 2.3.1.
2.3. Anomepuamueni NOMoKu.

2.3.1. Henpasunvne im’s yu napoap. CucTeMa BHBOIUTH ITOBIIOM-
JIEHHSI TIPO MOMMWJIKY. KoprcTyBad MOke TIOBEPHYTHUCS JI0 MOYATKY
TOJIOBHOTO MOTOKY YW BiIMOBUTHCS Bijl BXOJy B CUCTEMY, Y LIbOMY
BHUIIAJIKy IPELENEHT 3aBEPIIYEThCS.

2

I'IepernﬂHym Tabenb ycnilwHocTi

i/ @///%

BapeecTpyBaTica Ha Kypcu

O6paT Kypc BUKNaAaHHs

YBiiATH ycmcreMy

\ Mpodecop

\ -

MocTaBnTH OUiHKN

@

Peectpatop
\ BakpuTn peectpadiio

- -

MigTpmyBaTh AaHi Npo cTyaeHTiB

Cuctema po3paxyHKy

MiaTpymyBaTH AaHi Npo npodecopis
Puc. 3.8. [iarpama npeneneHris Ymounena cxema
Ipeunenent “3axpumu peccmpayiio”

1. Kopomxkuii onuc. TIpeneneHT nae 3MOTYy PEECTPATOPOBI 3aKpHBATH
mporiec peectpariii. [[pormoHOBaHI KypcH, Ha SIKi HE 3aIHCcanocs J0CTaT-
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HBOI KIJIBKOCTI CTYJEHTIB (MEHIIE TPHOX), CKACOBYIOTHCS. Y CHUCTEMY
pO3paxyHKy TepenaeTscs iH(opmariiss Ipo KOXHOTO CTYICHTa 3 KOXK-
HOTO JIOCTYITHOTO KypCY, 1100 CTYJICHTH BHECIIH OILIATY 33 KypCH.

2. Ilomoku nooitl.
2.1. T'onoguuii nomik noodiu. Takuil IpeneneHT po3IoYHe BUKOHYBATH-

Cs1, KOJIU PEECTPATOP 3alUTy€ NPUIUHEHHS PeeCTpaLii:

1) cucrema mepeBipsie CTaH peecTpariii; sIKIO PeeCTpaIrisi e BUKOHY-
€THCSl, BUJAETHCSI MOB1TOMJICHHS 1 IPELEACHT 3aBEPILYETHCS;

2) U1 KO)KHOTO JIOCTYITHOTO KypCy CHCTeMa NepeBipse, U YUTae Ho-
ro Oynp-Skuii 3 TpodecopiB 1 YU 3arrcanocsi Ha HbOTO HE MEHIIE
TPbOX CTYJAEHTIB; SKIIO IIi YMOBHM BHUKOHYIOTHCS, cUCTeMa (iKCye
JOCTYIHMH KypC y KOXKHOMY rpadiky, 0 BKJIIOYaE AaHUH Kypc (Y
MIPOTHIICKHOMY BHITAIIKy BUKOHYETHCS MOTIK 2.3.1);

3) I KOXKHOTO CTYyAEHTCHKOTO Tpadika MmepeBipAeThCS HASBHICTH Y
HBOMY MAaKCHUMaJIbHOI KUIBKOCTI TOJIOBHHMX KYPCiB; SIKIIO iX Hexoc-
TaTHbO, CUCTEMa HaMaraeTbCsl JIOTNIOBHUTH albTE€PHATUBHUMH Kyp-
camu 3i cnmcKy JaHoro rpadika (0OMpaeTbesi Meplnuid TOCTYITHHH
IBTEpPHATUBHUM KypC); SKIIO TAaKKX KypCiB HEMAe€, TO XKOAHUX JO-
MTIOBHEHP HE Bi0OyBa€ThCS;

4) cuctema 3aKpUBa€ yci MOCTYITHI KyPCH;

5) cuctema po3paxoBye IJIaTy 3a HaBYAHHS Ul KOXKHOTO CTYACHTa B
IIOTOYHOMY CEeMECTpi 1 CKepOBYy€e iH(opMalliro B CHUCTEMYy po3pa-
XYHKY, sIKa PO3CHJIa€ CTYJCHTaM PAaxyHKHU Ul OIUIATH 3 KOII€r iX-
HIX OCTaTOYHUX TpadikKiB; SKIIO HEMOKJIMBO BCTAHOBUTH 3B’ 30K 3
CHCTEMOIO PO3PaxyHKY, BAKOHYETbCS HOTIK 2.3.2.

2.3. AnomepHamueHi NOMOKU.

2.3.1. Kypc nixmo He wumae i/abo sanucanocs maio cmyoeumis. Kypc
ckacoByeThcst. CucTeMa BHIIy4Ya€e TaKHH Kypc i3 KOXKHOTO Tpadika.

2.3.2. Cucmema po3paxynxy nedocmyntna. Yepes neskuil ycTaHOBICHUH
Jac CHCTeMa 3HOBY HAMaraTUMETHCS 3B’SI3aTHCS 3 HEIO; cripoOm Oy-
IYThb TIOBTOPIOBATHUCS JOTH, JOKH 3B’SI30K HE BCTAHOBUTHCS.

3. Cneyianvui gumozeu. BincyTHi.

4. Ilepedymosa. llepen BHUKOHAaHHSM TIPEENCHTY PEECTPATOP Ma€

YBIHTH B CHCTEMY.

5. llocmymoga. SIxmo mpeneieHT 3aBEepLIMTHCS YCHIIIHO, PeecTparis
3aKpHUBa€ThCs. B iHIIOMY BUIIAJIKy CTaH CUCTEMH HE 3MiHUTBCS.
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3.6. liarpamu aisisibHOCTI

Ilpu monmentoBaHHI MOBEMIHKH CHCTEMH BHHHKAE HEOOXITHICTH
JeTani3yBaTH OCOOJMBOCTI aJTOpUTMIYHOI Ta JIOTiYHOI pearnizalii ore-
pauiii. TpamumiiiHo 3 Ii€0 METO BUKOPHCTOBYIOTH OJIOK-CXeMH abo
CTPYKTYpHi cxemH anroputMmiB. KojkHa Taka cxema akIeHTye yBary Ha
Nnocnioo8HOCMI BUKOHAHHA NnesHux Oili (a0 eIIeMEHTapHUX ONeparlii),
SIKl B CYKYITHOCTi CHPUYMHIOIOTH IO OTPUMAaHHs 02)KaHOTO Pe3yybTary.

s MozemoBaHHS TIPOIlECY BUKOHAHHS omeparlii y moBi UML
BUKOPHUCTOBYIOTh Oiacpamy OisnbHOCmI, SKa 300pakaeThcsi Tpadom,
BEpIIMHAMH SKOTO € cTaHu (il /a00 BUJIB JiSUIBHOCTi), a AyramMu —
MEePexXOou BiJl OJHOTO CcTaHy (Aii/BHIy IiSUIBHOCTi) IO iHIIOTO CTaHy
(miit/BUAY TisSTTBHOCTI).

lonoBHMM HampsMOM BUKOPHCTaHHS JiarpaMm AisTIBHOCTI € Bi-
3yaizalisi ocoOJMBOCTEH peaizallii onepariii KjIaciB, KOJIu HE0OXiIHO
300pa3uTH aNrOPUTMH iXHHOTO BUKOHAHHSA. [IpH 1IbOMYy KOXeH CTaH il
MOXe OyTH BUKOHAHHSM OIeparlii JesKoro Kiacy, a BHI JiSIBHOCTI —
IOC/IIIOBHICTIO TAKUX M.

Ha erami mozpemoBaHHS TpELENCHTIB Odiaepamu OisibHOCMI 30-
OpaxaroTh MOTOKK (DYHKIIIN KepyBaHHS, 3a3HAYAIOTh, SKI T'JIKH IIPOLIECY
KEepyBaHHS MOXYTh BUKOHYBATHCS MapajelibHO, 1 BU3HAYAIOTh aJbTep-
HATUBHI IIISXH OCATHEHHS MeTH. [[0TOKM KepyBaHHS MOXKYTh MiCTUTH
NEKUTbKA MpereeHTIB a00 MPOTIKATH Y paMKaX OJHOTO MPEIEACHTY.

YV xontekceri MoBu UML 6u0 disibrnocmi (activity) € neskoro cy-
KynHicmio OKpeMHX elleMeHTapHuX oOumcnenb. [l{omo mporo okpemi
eJeMeHTapHI O0YHCIeHHS MOXXYTh CIPHYMHIOBATH IO JEIKOTO PE3yiIhb-
taTy abo mii (action). Ha miarpami IisipHOCTI BioOOpa)ka€Thes JIOTiKa
a00 MOCIIIOBHICTh NEPEXOY BiJl OJIHI€T NisTILHOCTI IO IHIIOI, Y IIbOMY
BHUIIAJKy yBara (iKCyeThCS Ha pe3yJbTaTi iSUIBHOCTI, SIKHH MOXe
CHPUYMHUTH 3MIHY CTAHY CUCTeMH ab0 MOBEPHEHHS JESIKOI0 3HAUCHHSI.
Mpumirka. Xoua niarpamy JisUIbHOCTI MPU3HAYEHO JJISi MOJCTIOBAHHS
MOBEIIHKH CUCTEM, Yac y SBHOMY BHIJISAJ BiJICYTHIH Ha Iill miarpami.

Enementn miarpamMu HisSUTBHOCTI: CTaHH 6udis OisibrHocmi (acti-
vity), cranu Oiul (action state, um state), nepexoou (transition), TOUKH
OPURHATTS pilieHHs a00 eanyacenns (decision), BepTHKaIbHA/TOPU30H-
TaNbHA CMYTH cuHxporizayii (synchronization) i dopisxcku (swimlanes).
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[Ticns Toro, sk nmiarpamy JisUIBHOCTI Oysie aKTHBOBAHO, IaHENb
IHCTpYMEHTIB HaOyae Takoro Burisay (puc. 3.9).

et 2 " BS +« & 7 — | < 0O

Puc. 3.9. [Tanens iHCTpYMEHTIB JiarpaMu AisTIBHOCTL

HaBenemo neranbHi XapaKTEPUCTUKU 8UJY OisIbHOCHI:
MIOCITIIOBHICT JTild, IKa BUKOHYETHCSI 00’ €KTOM PETYIISPHO;
HeaToOMapHHH (TOOTO HOro MOXHa IepepBaTH);

MOJKHA PO30UTH Ha JIEKUTbKA APIOHIMINX BU/IB AisTEHOCTI;
3aMUCyIOTh Ha IPUPOIHII MOBI.

Mist e aTomapHOI0, TOOTO i1 MepepBaTh He MokHa. CTaH 1ii HE MO-
YK€ MaTH BHYTPILIHIX MEpeXoiB, OCKUIHKU BiH € €IeMEHTapHUM. 3BHY-
HE BUKOPHUCTAHHS CTaHIB JIii MOJIATa€ B MOCIIOBAHHI OJIHOTO KPOKY BH-
KOHaHHsS anroputMmy (mpouenypu) abo MOTOKY KepyBaHHs. BomgHouac
BUJI JISTIBHOCTI MOJENIOE OJIOK, MPOLENypy 4YM TOTIK KEepyBaHHS SIK
€IUHE IL1TI€.

Jis Moxxe OyTH 3amucaHa Ha MPUPOJIHIA MOBI, Ha JIEIKOMY TICEB-
JIokomi abo MoBi mporpamyBaHHS. JKOTHUX T0MATKOBHX a00 HESIBHHUX
0OMEXEHb ITiJT Yac 3amucy Jiil He HAKIAJaeThCsl. PeKOMEHAy€eThCS IS
Ha3BH MPOCTOI Jii BUKOPUCTOBYBATH JIECIIOBO 31 CIOBaMH TOSCHEHb.
Slkio X Iir0 MOKHA TIPEICTaBUTH B ACIKOMY (HOpPMaTbHOMY BHTJISIII,
TO JOIJIHO 3amucaTty ii Ha Ti MOBI IMpoTrpaMyBaHHS, Ha SKIH mepen-
0aueHo peai3allito KOHKPETHOTO MPOCKTY.

YV moBi UML By misiibHOCTI Ta cTaH il [T03HAYAr0Th OJHAKOBO:
MIPSIMOKYTHUKOM 3 BUTHYTHMH Ha30BHI OIYHUMH CTOPOHAMH (ISl BUIY
JiSUTBHOCTI 1Sl BUIYKJIICTh € OUIBIION MOPIBHSIHO 3 Hi€r0). PisHUIS Mix
BHJIOM JiSUTBHOCTI Ta CTAHOM [[ii € OYE€BHUHOIO 32 KOHTEKCTOM.

KoskHa miarpama BUAIB JisSIBHOCTI TIOBHHHA MAaTH €IMHUNA 1MOYAT-
KoBHiA (start state) 1 equHMI KiHneBui cran (end state). Camy miarpamy
JUSUTBHOCT] MPUHHATO PO3TALIOBYBATH TaK, MI00 BHIU isIBHOCTI/mil
CITiTyBaJli 3BEPXY BHU3. Y IIbOMY BHIAJKY IIOYaTKOBUH CTaH 300paxa-
TUMETBCS y BEpXHIM 4acTWHI JiarpaMu, a KiHLIEBUH — B 1i HIDKHIN dac-
THUHI.

Ilixg yac moOymoBU AiarpaMu JisUTBHOCTI BUKOPUCTOBYIOThH Hepe-
XoOu, K1 CIPaIbOBYIOTh Bifpa3y IIICIsA 3aBEPIICHHs MISTILHOCTI abo
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BHKOHAHHS BifmoBigHoi fii. Lleil mepexin mepeBoAMTH MPOLEC Mislib-
HOCTI B HACTYITHUI CTaH BiJpa3y, SIK TUIbKH 3aKiHYUTHCS Aisl y TIOTIEpeI-
HBOMY cTaHi. Ha miarpami nepexia 300paxatoTh JIHI€IO 31 CTPLIKOIO.

SKmo 31 cTaHy Aii BUXOAUTH €NUHUN NepexiJ, TO Horo MoXHa HE
[O3Ha4YaTH. SIKIIO XK TaKUX IEPEXOJiB NEKUIbKa, TO CIPALIOBATH MOXKE
TINBKK OJIMH 3 HUX. Y [[bOMY BHUIAJKY JUIsl KOXKHOTO 3 TAKHX MEPEX0/IiB
HEOOXiHO 3aMUCaTh CIMOpPOAHCO8Y YMOEY B KBAJIPATHUX JYKKaXx.

ITomiOHMt BUTIAZOK TPAILIIETHCSA TOMi, KOJH TOCTIZOBHO BHKO-
HyBaHa AiSUTBHICTH MOBHHHA PO3IUIMTHUCS HAa aJbTEpHATHBHI TUIKH 3a-
JICKHO BiJ 3HAUYCHHSI AESKOTO MPOMIXKHOTO pe3yJsbTary. Taky cUTyaito
HA3UBAIOTb 2ATYHCEHHSM.

I'padiuHo ramyxeHHS Ha miarpami JiSUTPHOCTI TIO3HAYAETHCS HE-
BEIMKUM pPOMOOM, yCEpEeIuHi SKOr0 HEMae >KOJHOTO TeKCTy. B mei
poMO MOKe BXOJIUTH TUTLKH OfHA CTPiJIKA B TOTO CTaHy Iii, MiCIs BU-
KOHAHHS SKOTO TOTIK KEPYBaHHS IMOBUHEH OYTH MPOIOBKCHHUHN OIHIEIO
3 TJIOK, 0 B3a€MHO BUKIIIOYAIOTHCS. [IpHIAHATO BXiJHY CTPUIKY TPHEN-
HYBAaTH JI0 BEPXHBOI a00 JiBOi BEPIIMHU CUMBOIY TanyxeHHs. CTpisokK,
10 BUXOJATh, MOXe OyTH JBi a00 Oinblie, ane st KOXKHOT 3 HUX SIBHO
3a3Ha4Ya€ThCs BIAMOBIHA CTOPOXKOBA YMOBa Y ()OpPMi JIOTTYHOTO BHpa3y.
[Ipuxnan ranyxeHHsa HaBeaeHo Ha puc. 3.10.

MNepeTBOPUTU PIBHSHHA OO
KaHOHiYHOro BUrMSay

O6uncnnTn

ANCKPUMIHAHT

<J§ [ OnckpuminanT>=0 ]

[ OuckphiminanT<0 ]
MoBigOMNEHHS ( O6umcnmTn )
npPo NOMUNKY KopeHi

@e

Puc. 3.10. liarpama BuaiB AisIIbHOCTI pO3B’SI3yBaHHS KBAIPATHOTO PiBHSIHHS
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Cranamu jgiarpaMu JisutbHOCTI Ha puc. 3.10 € TUTbKH BUIW JisUTb-
HocTi. Ha puc. 3.11 giarpama MiCTUTB CTaH| NIl 1 BUIIB TiSTTBHOCTI.

MepeTBOPUTY PIBHAHHA A0
KaHOHIYHOro BUMMSiAY

D:=b*b-4*a*c

% x1:=(-b+sqrt(D))/(2a) ‘

[D<0] \V

MoBifOMMNeHHs x2:=(-b-sqrt(D))/(2a)
Npo NOMUAKY

.

Puc. 3.11. leranpHa miarpaMa BUAIB TisSUTBHOCTI pO3B’ I3yBaHHS
KBaJIPaTHOTO PiBHIHHS

g BimoOpaskeHHS Ha Jliarpamax JisUIbHOCTI MOMEHTIB PO3JIiJICH-
HA 1 3ATTA MapajelIbHUX OOYUCIICHD YW MOTOKIB KEpyBaHHS BHKOPHC-
TOBYIOTb TOPH30HTAJIbHY/BEPTHUKAIBHY TOBCTY JIHIIO (CMYTY CUMXPOHI-
3ayii). Ha puc. 3.10 i 3.11 ropu3oHTaIEHY CMYTy CHHXPOHI3aIlil BUKO-
PHUCTOBYIOTH [UISl 3IMTTSI apajieIbHUX 00UHNCICHb.

Jiarpamu AisuTbHOCTI MOYKHA BHKOPHCTOBYBATH HE TINBKH JUIA
cnerudikallii anropuTMiB OOYHCICHb YHM TOTOKIB KEPYBaHHS Y TIPO-
rpaMHUX cuctemax. He MeHII BaxuBOI0O € 001acTh iXHBOIO 3acTOCY-
BaHHSI, IO 3B’sA3aHAa 3 MOJCTIOBAHHAM Oi3HEC-TIPOIIECIB.
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JilicHo, AisbHICTH OyIb-KOi KoMIaHii ((hipMu) € He IO iHIIe,
SIK CYKYITHICTh OKPEMHX i, CHIPSIMOBAHUX Ha TOCSITHEHHS HEOOX1AHOTO
pe3ynbraty. [IpoTe cTocoBHO Oi3HEC-IpoIeciB 0akaHO BUKOHAHHS KOX-
HOT ZIii acomioBaTy 3 KOHKPETHUM MiAPO3/1IOM KOMIIaHii Y4 BUKOHAB-
meM. Y IbOMY BHNAQAKY MiAPO3MIi YM OKPEMH BHKOHABEIb HECE Bill-
MIOBIJATBHICTH 32 peai3allito OKpeMux i, a cam 6i13Hec-TpoIiec 300pa-
JKAETHCSA K TIEPeXi Jiil 3 0JHOTrO MiAPO3aiTy/BUKOHABILIS [0 1HIIIOTO.

st MonenmroBaHHS UX ocobnmBocTelt y MoBi UML BHKOpHCTO-
BYIOTh CICI[iaJIbHy KOHCTPYKIIit0 — dopidcky (swimlanes). [llogo 1iporo
Bci A1ii Ha giarpami AisUIBHOCTI AUISATHCS HA OKpEMi TpyTH, SIKi BiTOKpeM-
JICHO OJIHY BiJl OHOT BEepTUKAIBHUMU JiHisIMH. J[Bi cycinmHi JiHIi yTBO-
PIOIOTH JOPIXKKY, a TpyIa CTaHIB Mi’K IIUMH JIIHISIMH BUKOHYETHCSI OKpe-
MUM MiAPO3AUIOM (BiAIIIOM, TPYIIO0, (iliaoM) KOMIIaHii.

HasBu migpo3aiiiB sIBHO 3a3HAYAIOTHCS Y BEPXHIN YaCTHHI TOPixK-
ku. IlepeTnHaTH JTiHIIO TOPIKKHA MOKYTh TUTBKH TIEPEXOJIH, SIKi B IIHOMY
BUIIAJIKy MMO3HAYAIOTh BUX1Jl 200 BXiJI MOTOKY KEPYBaHHS y BiIMOBITHHN
nigpo3ain komnaxii. [Topsok TpOXOIKEHHS JTOPIKOK HE HECE IKOJHOT
CEMaHTUYHOI iHpOopMAIlil | BU3HAYAETHCA MIPKYBaHHSIMHU 3PYYHOCTI.

CtBopuMo aiarpaMmy BUIIB AisUTbHOCTI “CmeopenHs Kamanozy
kypcie”. Cnovatky nepeiimenyemo Ha3By “Business Use Case Model”
Ha OCMHCIIEHY Ha3By “Kypcu’:

{ Use Case View ¢ Business Use Case Model U TTKM

» Rename // BBomumo Ha3By Kypcu
CTBOpPIOEMO Jliarpamy BUJIB HisIIbHOCTI:

U Use Case View &' Kypcu O TIKM

» New » Activity Diagram // orpumyemo miarpamy NewDiagram

// 1 neperimeHoBy€eMO 1i Ha Cmeoperts Kamanoey Kypcié

& Cmeopenns kamanozy kypcie A JIKM (aBiui)

// Binkpuaemo giarpamy CmeopenHst Kamanozy Kypcie
CTBOpIOEMO J1BI JOPiXKKH 3 Ha3Bamu “Peecmpamop” 1 “IIpoghecop’:

U Swimlane U JIKM // Ha niarpami i 3MiHIOEMO Ha3BY

BuxopuctoByroun TEeXHIKY MepeMilleHHs, pO3TallyeEMO y MeXax
JIOpIKOK HeoOXigHi ernemeHTH miarpamu (puc. 3.12). [lns npuBeneHHS
JiHIT 10 OPTOTrOHAIBHOTO BUIIIsAY Tpeba: ¢ ninis » Format » Line Sty-
le & Rectilinear.
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PeecTtpaTop MNpodrecop

36ip gaHux npo BubGip kypcis
Kypcu npodecopom

Po3nogin kypciB Mixx

npodcecopamu T~

Bci npocbecopu
obpanu kypc?
[[Tak]

CTBOpEHHs
KaTanory Kypcis

. Po3cunaHHs kaTanory
anpaanep_»mﬂ cTyaeHTam
KaTanory B Kiocku

OrornoLueHHs Npo
noyaTok peectpaii

Puc. 3.12. Jliarpama BuIiB HistIbHOCTI CmeopeHHs Kamanozy Kypcie

3.7. Ilonepenniii apxiTeKTypHUIi aHATi3 cHCTEMU

VKke Ha IOYaTKOBUX €Talax CTBOPEHHsS IIPOIPaMHOI CHCTEMH He-
00Xi/THO 3pOOHUTH MONEPEHIN apXITEeKTYPHHUN aHaM3 Ii€l cucTeMu. Ap-
XITEKTYpHHI aHaJIi3 BUKOHYETHCS apXiTEKTOPOM CHCTEMH 1 MICTHTE:

o 3aTBEP/KEHHS 3arajlbHUX CTaHAApTiB (YroJ) MOJAETIOBAHHS 1 J10-
KyMEHTYBaHHsI CUCTEMH;

. MIOTIEPEIHE BUSABIICHHS apXiTEKTYPHHUX MEXaHI3MiB;

. (dopMyBaHHs HaOOpYy TOJIOBHUX aOCTpakiiid mpeaMeTHoi o0acti

(xmaciB aHanizy);
J (opMyBaHHS IOYaTKOBOTO 300pakKeHHsI apXiTEKTYPHUX PiBHIB.
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Yeoou mooeniosanns BU3HAYAIOTE:

€JIEMEHTH 1 JiarpaMu, siki BAKOPUCTOBYIOTBCS Y MOJIEIII;
MpaBuiia IXHLOTO 3aCTOCYBaHHS;

Yroju 3 HaiMEHYBaHHS €JIEMEHTIB MOJICIII;
oprasizarliro Mojei (makeTu).

[pukaag Habopy yroa MOAEIIOBaHHS:

. Haszeu mpeneneHTiB MaioTh OyTH KOPOTKHMH JAi€CITiBHUMHU (pa-
3aMu.

) HazBu kiaciB MaroTh OyTH iMEHHHKaMH, IO TIEBHHUM YHHOM Bif-
MOBIAIOTh MOHATTSAM IPEIMETHOT 001acTi.

o Ha3Bu ki1aciB MOBHHHI pO3MOYUHATHCS 3 BEIMKOI JITEPH.

° Ha3Bu aTpulyTiB 1 omepariif MatOTh TOYMHATHCS 3 MAJIOT JIITEPH.

o CxutajzieHi Ha3BM MatOTh OYTH CYLUTBHUMH, 0€3 MiJKPECIeHb, KOXK-
HE OKpEME CJIOBO Ma€ PO3MOYMHATHCS 3 BEIUKOT JTITEPH.

. VYci kinacu W nmiarpaMu, 110 ONMKUCYIOTh TONEPEIHIH CHCTEMHUH
MPOEKT, MAOTh MICTUTHCS y TAaKeTi 3 Ha3BOIO Analysis Model.

o Hiarpamu KiaciB, 10 peayi3yroTh NpEIENeHT, 1 JiarpaMu B3ae-

Momii (BimoOpaxaroTh B3a€EMOJiF0 00’€KTIB y TpOIleCi peaizarii
CIIEHAPIIB MPETICICHTIB) MAIOTh MICTUTHUCS y KOOTIEpaIlii 3 Ha3BOIO
JIAHOT'O MPELEACHTY 1 CTEPEOTHIIOM “use-case realization”.

J KoxHy kooneparito opopMIISIIOTh OKPEMUM MAKETOM.

. VYci naketu Koorepanii MaroTh MICTUTHCS Yy TIaKeTi 3 Ha3Bowo Use
Case Realizations.

. 3B’SI30K MK MPEIEACHTOM 1 HOTO peai3alliero 300pakaeThes Ha

crierianpHii giarpami npeneneHTiB 1raceabilities (puc. 3.13).
CtBopeHnns nakertis i giarpamu Traceabilities:
1. ¥ Logical View // po3kprBaemo By30:1 AepeBa
2. & Design Model {1 ITKM » New » Package // ipu notpe6i}
// CtBopith abo Bigkpwmiite maket Use-Case Realizations, a motim yce-
// penuni HbOTO cTBOPITH Maketu: Use-Case Realization-Login
/I Use-Case Realization-Close Registration
/I Use-Case Realization-Register for Courses
3. Y KOXHOMY 3 TIAKETiB, K Hajexarh jo makera Use-Case Realiza-
tion, ctBopite koomnepanii Close Registration, Login i Register for
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Courses (kokHa KooTepallisi — MpereneHT 31 CTePEeOTUIIOM

13

‘use-

case realization”, sIKu# 3a1a€ThCs y Horo crenu@ikaritii).
4. CtBopits y makeri Use-Case Realizations HOBy niarpamy mpere-
JeHTiB 3 Ha3BorO Traceabilities BignoBimHO 10 puc. 3.13.

-

YBiiiTn B cuctemy

(from Kypcu)

<<realize>>
- T~
/ \
N s
Login
(from Use-Case-Realization-Login)
<<realize>>
- T~
/ \
AN %

Registrer for Courses

(from Use-Case-Realization-Register for Courses)

(2

3apeecTpyBaTCs Ha Kypcu

(from Kypcu)

(2

3akpuTn peectpauiio

(from Kypcw)

<<realize>>
— T~
14 \
~ %
Close Registration
(from Use-Case-Realization-Close Registration)
<<realize>>
— T~
/ \
N s/

Select CoursesProf

(from Use-Case-Realization--Select CoursesProf)

2

O6paTu Kypc BUKNagaHHs

(from Kypcu)

Puc. 3.13. 3B’5130K Mix npeneieHTaMu Ta iXHIMH peatizalisiMu

InenTudikaris roroBHUX aOCTpakIliii MOJSATaE y MONEPEeIHbBOMY
BH3HAYEHHI HA0Opy KIaciB cucTeMH (KJaciB aHalli3y) Ha OCHOBI ONHCY
npenaMeTHOi obnacti 1 cnenmdikamii BuMor g0 cucremu. Hampukian,
JUTSI CHCTEMH PEECTpaIlii Ha KypCH MOKHA TIOTIEPETHBO iIeHTH(IKyBaTH
’sTh KiaciB anamizy: Student (Ctynenr); Professor (Ilpodecop); Sche-
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dule (HaBuanbnuii rpadik crynenra); Course (Kypc); CourseOffering
(Hoctymawmii Kypc).

ApXIiTeKTypHi piBHI MoJeli 30epiratotecs y naketi Design Model
y BUIJISIII TIaKeTiB 3i cTrepeorunoM “layer”. KinbkicTsb i cTpyKTypa piB-
HiB 3aJICKaTh BiJl CKJIAIHOCTI MMPEAMETHOI 00JIaCTi 1 CepeIoBHIIA.

VY paMKax MOMEepeAHbOTO aPXITEKTYPHOTO aHaNi3y BH3HAYAETHCA
MoYyaTKoBa CTPYKTypa Mozeni (Hadip makeTiB Ta iXHIX 3alIe)KHOCTEH) i
pO3TIIAIAlOThCS TUTBKH BepXHi piBHI (Application 1 Business Services).

? 3anuTaHHd IJs caMonepeBipKu

JaiiTe BU3BHaUE€HHS aKTOpa.

JaiiTe BUBHAUEHHS MPELICACHTY.

Sxi Bu 3Ha€eTe CMHOHIMH TepMiHa “‘TpeneneHT?

J1J1s1 4or0 BUKOPUCTOBYIOTH JliarpaMy MpeLeieHTiB?

SIki BiTHOIIIEHHS 3aCTOCOBYIOTh Ha Jliarpami MpeneaeHTiB?
1o Take MozeFOBaHHS KOHTEKCTY CUCTEMH?

[Ilo Take MoAENIOBAHHS BUMOT JI0 CUCTEMHU?

[t woro BUKOPUCTOBYIOTH Opay3ep Rational Rose?

Jlys 9oro BUKOPHUCTOBYIOTH BiKHO JIoKyMeHTallii Rational Rose?
10.  Jlns 9oro BUKOPUCTOBYIOTH BiKHO fiarpamu Rational Rose?
11.  [Ins 4oro BUKOPUCTOBYIOTH XypHai Rational Rose?

12. Sk po3MiCTHTH HOBOTO aKTOpa Ha fiarpami MpeneaeHTiB?
13.  SIx po3MicTUTH HOBHH IpEICACHT HA JiarpaMi MpereacHTIB?
14. o take cenmdikarlis mpereaeHry?

15.  Onumrite madioH crenudikarii mpeneaeHTy.

16.  JIms 90T0 BUKOPUCTOBYIOTH Jiarpamy BHUIB TisUTEHOCTI?
17. JlaiiTe BU3HauU€HHs CTaHy [ii.

18.  [laiiTe BU3HAYCHHS CTaHy BHIY JisUTBHOCTI.

19. JlaliTe BU3HAUY€HHA NEPEXOY.

20. [aiifte BU3HAYEHHS TOYKHU TaTy>KEHHS.

21. JlaiiTe BU3HaYCHHS CMYTd CHHXPOHi3allii.

22. JlaiiTe BU3HAYEHHS 30HU BiAIOBIJAILHOCTI.

23. 1lo MICTUTH MOTIEPEAHIN apXITEKTypHUAN aHATi3 CUCTEMHU?
24. 1o BU3HAYAIOTh YTOAN MOJICITIOBAHHS?

25. Sk yrBopuTH maker?

26. Sk yTBOpHTH KOOTEpAIlifo peajizaii mpeneacHry?

XA R~
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4. MOIEJIIOBAHH# KJIACIB

Ilnan BUKJIAAY MaTepiaJy:

1. 3o0paxkeHHS Kiacy.
2. Acoriamii Mix KJ1acamu.
3. Arperaiisi Ta KOMIO3UIIiSE MK KJ1acamu.
4. VY3aranbHeHHS Ta 3aJISKHOCTI MIXK KJIacaMH.
5. Posmmpenns UML ans mopeneil kiaciB mporpaMmyBaHHS i Oi3HeCy.
6. MopnenroBanHs kiaciB y Rational Rose.
s~ KurrouoBi Tepminu po3ainy
Y Knacu Y Exsemnasapu knacie (06’ ekmu)
Y 3obpadicenns knacy Y Kpamuicms xnacy
Y Ampubymu xnacy Y Onuc ampubyma xnacy
Y Onepayii kiacy Y Cunmakcuc onepayii
Y Acoyiayii Ha diaepamax Kiacie ' Acoyitiosaruii kiac
Y Baeamononocua acoyiayis Y Aepezayis ma komnosuyis
Y V3acanvhenns midc knacamu Y 3anescnocmi midc Knacamu
Y Knac kepysanns Y Knac-cymuicmo
Y Meoicosuti knac Y Iumepgeiic

4.1. 3o0paxeHHs Kaacy

Knacu Ta ixHi exzeMmsipu (00’ exmu) yTBOPIOIOTh PyHIAMEHT, Ha
SKUH OMHUPAETHCS 00’ €KTHO-OPIEHTOBAHUHN MMiIXiA A0 MPOCKTYBaHHS Ta
PO3pOOKH MPOrpaMHOTO 3a0€3MeYECHHSI.

Kiacu — ronoBHi CyTHOCTI TpY MOZETIOBaHHI MPOTPAMHUX CHC-
TeM 3a gonomoroto UML. MonentoBaHHs KilaciB Jae 3MOry o0y 1yBaTH
Ta MPEICTaBUTH CUCTEMY B TepMiHaX 00’€KTHO-OPIEHTOBAHOI KOHIIEI-
mii. Take mpemcTaBiIeHHs CHCTEMH Ma€ BKIIMBI MEPEBary MOPIBHIHO 3
iHmuMu Mozensmu. [lo-meprie, Moiens KiaciB BijoOpakae mpeaMeTHy
o0xacTh 3ajadi, a, OTKE, € 3pO3yMUIOK CIIEI[iANiCTy B Hild MPEeIMETHIH
o0xacTi, O JTa€ 3MOTY 3aJydaTd A0 MPOEKTYBaHHS CHCTEMH BY3BKO-
npodeciiHux crernianictiB. [lo-npyre, MoJiellb KJIaciB TPHUBIaJbHO Iie-
PETBOPIOETHCSI B peallizailifd Ha 00’ €KTHO-OPIEHTOBAHUX MOBAax 3 TOB-
HUM 30€pEKEHHSIM CEMaHTUKUA MOJIEII.

Mogeni kiaciB B UML MoxyTb 300paxkaTucsi pi3HUMH THIIAMH
JiarpaM, KOXKeH 3 SKUX BimoOpakae Ti UM iHII acIeKTH MOMEI i, Bia-
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MOBiTHO, opraHi3anii cucremu. Haituacrime Moeni KitaciB 300paxaroTh
3a monoMororo diazpam xnacie (Class Diagram).

Knac — ronoBHuii eeMeHT Ha jAiarpamax Kjacis, 0 BizoOpaxae
CYKYIIHICTh 0OHOMuUNHUX 00’ €KTIB 31 CHIIBHAUMHU aTpUOyTaMH, OIleparli-
SIMH Ta CEMaHTHKOI0. 300pa’keHHS KJIacy — MPSIMOKYTHHK (IuB. § 2.2).

YV 300pakeHH] KJIaCcy BHOKPEMIIIOIOTh TPH CEKIIii, B SKHX IOCII-
JIOBHO 3aIHCYIOTh HA38y, ampubymu Ta onepayii. KoxHy cekilito, KpiMm
nepioi, MokHa ormycTuTH. Ha3Ba kiacy Mae OyTH yHIKaJIbHOIO B MeKax
MakKeTa, B SIKOMY pPO3TamloBaHO kiac. Ha3eu abcmpaxkmuux KnaciB B
UML no3Ha4arTh KypCHBOM.

3a3Buyaii, KJJaC MOX€E HaJiuyBaTH JOBUIbHY KUJIBKICTb €K3EMILJIs-
piB. OIHAaK BHHHMKAIOTH CHUTYaIlii, 3a SKHUX YHCIO EK3EMIUIAPIB KJacy
HeoOxiHO oOMexuTh. Haituacriie Tpeba 3a1aBatu Kiac, y SKOro:
® HEMae )KOJHOTO eK3eMIuIsipa — ciryk0oBuii knac (Utility);

e DPIBHO OJMH €K3EMIUISp — CHHIVIETHUH Kiac (Singleton);
®  CTPOro BU3HAYEHA KUTBKICTh EK3eMILISIPIB;
®  JIOBiJIbHA KiNBKICTh €K3EMIUISIPIB — BapiaHT 3a JOMOBJICHICTIO.

KinbkicTe ex3eMIUSIpiB KJacy HA3WBAKOTh KPAMHICHIO KIACY
(multiplicity), sxy 3amaroth y crienudikarii kmacy. Kpataicts kiacy, 3a-
JIEKHO BiJl IHCTPYMEHTAIBHOTO 3ac00y, MOXe BimoOpajkaTucs 3a JI0To-
MOTOI0 CHelianbHOl MO3HAYKH (Malluii MyHKTHPHHUH KBaApaThK) abo
YHclia y IpaBOMY BEPXHbOMY KyTi MPSIMOKYTHHKA, SIKHI 300paxae Kiac.

Ampubym — 11e Io3HaveHe Micne (ciom), B IKOMY MOXKE/MOXKYTh
30epiratucs 3Ha4eHHs. 3araipHul GopMaT aTpuOyTiB TAKHA:

[<BummMicTb>] <HazBa> [<kpaTHicTb>] [:<THI>]

[=<mouaTkoBe 3HAUEHHS>] [<BJIACTUBOCTI>]

Buoumicms atpubyTa BH3HauYae piBeHb AOCTYIy IO aTpulyTa i
Haifyacriie HabyBae TAKHX 3HAYCHD :

o giokpumuti (public) —mependavac HEOOMEKEHHHA JOCTYyH IO
aTpuOyTa 3 00Ky IHIIMX KJIAciB 1 MO3HAYAETHCS CHUMBOJIOM “+;

o saxuwenull (protected)— nependadae AOCTYN 10 arpulyTa JHIIe
KJIacaM, sIKi HOT0 HACHiIyIOTh, 1 TO3HAYAETHCSI CUMBOJIOM “#;

! CumBosu (abo MiKTOrpaMu) TMO3HAYEHHS BUIMMOCTI B KOHKDETHHX iHCTpY-
MCHTAJBHUX 3aC00aX MOXKYTh BIAPI3HATHUCS BiJl HABSJICHUX
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o saxpumuii (private) —3a00pOHSE TOCTYN JIO aTpuOyTa BCIM 1HIIUM
KJIacaM 1 IMO3HAYAETHCSI CHMBOJIOM “—”,

Hasea atpubyra Mae OyTH YHIKaJIbHOIO JUIsl TIEBHOTO Kiacy. Tun
aTpulyTa Oa)kaHo 3a/1aBaTH BiINOBIJHO A0 THIIB JaHUX Y MOBI IIporpa-
MyBaHHs, Ha AKiil peami30ByBaTUMYThb Mojeib. Kpamuicmbs BH3Hauae
ampubym-macue 1Uisi 30epiraHHs MHOXKHHHM 3Ha4deHb (31e01IbIIoro,
KpaTHICTh OOMEKYy€eThCSl KBaIpaTHUMU AyKKaMmu). [ arpulyTa Takox
MOKe OyTH BKa3aHO HOTO nOUAmMKO8e 3HAYEHH.

MoskHa 3a1aBaTH TaKi gracmusocmi aTpuoyTa:

e changeable (3MiHIOBaHHI1) — 3a JJOMOBJICHICTIO;

e addOnly (TUIBKHA JDOJNYYEHHS) — MOXKHA JOIy4YaTH HOB1 3HAYCHHS
st ampubyma-macugy, 6e3 MOKIMBOCTI HACTYITHHUX 3MiH;

e frozen (3aMOpOXEHHIA) — IMicHs iHiIiami3anii 3Ha4eHHsT aTpudyTa
HE 3MIHIOETHCS (BiNOBIIA€ CIOBY const y C++).

Cmamuuni ampubymu (abo ampubymu xiacy) Ha BiIMIHY BiJ
3BHYAHUX aTpHUOYTIB HAJIECKATh HE OKpEeMHM O0’€KTaM, a KJIacy 3ara-
JIOM, 1 TIO3HA4YarOThCS Ha JiarpaMax KJIaciB IiAKPECICHHSIM.

Ha puc. 4.1 300paxkeHo Kiac Customer
Customer, SKMH Ma€ 4YOTHpU +name: String
aTpuOyTu: 1Ba 3arajibHi aTpuOyTH +birthDate: Date
name 1 birthDate, 3aKkpuTHii —-password: String
aTpulOyT password 1 CTaTHYHUH #count: Long = 1
3axMIIeHnd aTpubyT count 3

[IOYATKOBUM 3HAYEHHSM 1.
Puc. 4.1. IIpuxnan knacy Customer

Ormepariii 7al0Th 3MOTY 3aKJIACTH B KJac Ta HOro 00’€KTH IEsKY
MOBEIHKY. 3araasHui (hopMat 3amucy oneparii HaCTYITHUI:

[<BymMicTb>] <HazBa> ( [ CImMcok mapaMeTpiB] ) [ : <mvm pesyrbeTaTy> ]

Buoumicms oneparii BU3Ha4ae piBeHb JOCTYIY JIO Omeparii 1 mo-
3HAYa€ThCS aHAJOTIYHO JI0 BUAMMOCTI aTpuOyTiB. Hassea omepauii mae
OyTH YHIKaJbHOIO JUIA NEBHOTO Kiacy. Tun pe3yromamy BU3HAYAE THIL
3HAYCHHS, SIKE TIOBEPTAE OIEpaIlisi, i TOBHHEH BiAMOBIIATH THUIIAM JaHUX
Yy MOBI IIporpaMyBaHHs, SIKy 00paHO IS peajizailii MOoJeti.

Cnucox napamempis nae 3mory cneungikyBatu iHTepdeiic ome-
pauii. KinbkicTs mapaMeTpiB y CIMCKY MOKe OyTH TOBUIBHOIO.
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Koxen napameTp y 3araJlbHOMY BMITAJIKYy 3alIMCYIOTh TaK:
[<Hampsv>] <HazBa> [:<murr>] [= <3HAUEHHS 3a JOMOBJIEH1CTHO>]

Hanpsam BU3Ha4Yae XapakTep BHKOPHCTaHHS TapameTrpa B Olle-
partii i HaifgacTine HabyBa€e TAKUX 3HAYCHD:
® in — mapaMmeTp BUKOPUCTOBYETHCS SIK 6XIOHULL;
® out — mapaMeTp BUKOPHUCTOBYETHCS SIK BUXIOHUIL;
e inout —mapamMeTp BUKOPUCTOBYEThbCA SIK BXiJHHU 1 BUXiIHUHA OJI-

HOYaCHO.

Haszea napamempa mae OyTH YHIKAIBHOIO JUIS TIEBHOI omeparii.
Tun mapameTpa BapTO BH3HAYATH 3 OTJIAMY HA THIH JAaHWX B OOpaHii
MOBI porpamyBaHHA. 3HaueHHs 34 0OMOGIeHicmio BiI0Opakae 3HaUYCH-
HA TIapaMeTpa, sAke OyJe MpUHHATE B omeparlii, SKIIo el mapamerp 0y-
JI€ OMYIIEHO.

[Ipuxmanu pizHEX QOopM 3amucy oneparliii HaBeJeHo Ha puc. 4.2.

CreditCard

+checkType (t:String="Visa”) : Boolean
#isValid() : Boolean
—-setExpirationDate (in Date: Date)
—getBankAccount () : String

Puc. 4.2. Onepauii kmacy CreditCard

Abcmpakmui onepayii TIO3HAYAIOTh HA JiarpaMax KjaciB Kypcu-
BOM. fIKmIo kiac Mae xoua O onHy aOCTpakTHy omepalito, To HOoro BBa-
KaroTh a0CTPaKTHUM.

Cmamuuni onepayii (a00 onepayii k1acy) HaJexaTh LIJIOMY Kia-
Cy, TIPAITIOIOTh 31 CTATHYHHUMH aTPpUOyTaM{ KJIacy i MO3HAYAOThCSA Ha
JiarpaMax IigKpeCIICHHIM.

Bionogioanbnocmi xnacy BU3HA4alOTh HOro (yHKIII Ta posib B
CUCTEMI 1 (JOPMYIOTBCS Ha MOYATKOBUX CTaJisIX MOJCIIOBAaHHS. 3a3BH-
yail BiAMOBIMAIHLHOCTI KJIACiB 3a3HAYAIOTH HA 3arajbHUX JiarpaMax, sKi
MICTATB JIUIIEC KOHIIETITYIbHI KITACH CUCTEMU, 1 CIIYTYIOTh JIJISl CTBOPEH-
HSl TIOYaTKOBOTO YSBJIICHHS MPO PO3MOALT (YHKIIOHAIBHOCTI 3a Kiaca-
mu. KoskeH Kitac Moke MaTu oJlHy a0o OiJIbIIIe BiJlMOBINaIbHOCTEMH.
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Document

+content: String
Ha puc. 4.3 300paxeno kiac +load (file:

Document, KU HaTI4ye 90-
TUPU CeKUii: Haszeu, ampudy-
mu, onepayii Ta 6i0N0GIOAL-
HOCmi KJ1acy.

String)
+save (file: String)

1. 3BaBaHTaxyBaTM IOOKY
MEeHT 3 dawnia

2. 3bepiraTy OOKYMEHT
y bamnui

Puc. 4.3. [Ipuxiag kmacy Document

Ha nmiarpami koxHa BiJIOBiNANBHICTH MPEACTABISIETECS OIHHM
abo KinbKOMa 4YiTKO C(OPMYIBOBAHHMH pedeHHSAMHU. ICHye mpakThka
BUHOCHUTH BiJOBIAaJILHOCTI KJIacy 3a MeXi Kiacy 1 3a3Hayaru ix y npu-
MITKaX, acOILlIHOBAaHMUX 3 KJIACOM.

4.2. Acouianii Misk Kj1acaMu

BinnomenHs acoyiayii Ha AiarpaMax KIJaciB TpPaIUIAIOThCA Haii-
yacrime. AcOIiaIiio MO3HAYalTh CYHUIBHOIO JIiHIEI (MOXE 3aBepIiry-
BaTHCS OIHIEI0 UM JBOMA CTPUIKaMH), IO 3’€AHY€E KIach. Acorriarris
03HaYae, M0 EK3EMIULSIPU OJHOTO KIIAcy B3aEMOJIIOTH 3 €K3eMIUIIPaMu
IHIIOTO KJlacy MiJ 4ac BUKOHAHHS nporpaMu. OCKiJIbKH €K3eMIUISIPiB
KJIaCy MOXe OyTH 0araTo i KOXE€H MOXKE B3aEMOMIATH 3 JIeKiTbKOMa
eK3eMIUIIPaMH 1HIIOTO KJIacy, TO acoIliallisl € 0ecCKpUnmopoM, 1o OIH-
Cy€ MHOKHHY 3B’sI3aHUX 00’ €KTiB (€K3eMIUISIPiB acomialii).

3B’30K MiX 00’€KTaMH y mporpami Moxe OyTH OpraHi30BaHHH
TOBUTHHUMH cTIoco0aMu. MOKITUBICTD 3B’ 13Ky O3HAYae, Mo 00’ €KT 0JI-
HOTO KJIacy MOKE€ HaJlicJaTH MOBIOMIICHHS 00’ €KTy IHIIOTO KJIacy, 30-
KpeMa, aKTUBI3yBaTH Olepaliio ado MPOYUTATH/3MIHUTH 3HAYEHHS Bif-
kputoro arpuOyrta. OCKiIbKHA B 00’ €KTHO-OPIEHTOBAHIN Mporpami Taki
Iii CKJIaJaroTh CYTh BHKOHAHHS NPOTPaMH, TO BUSBJICHHS acoIlialliil €
OJHICIO 3 KIIFOYOBUX 3a1a4 ITiJ Jac Ii CKIagaHHs.

bazoBa HoTanis acomiarii (CymisipHa JiHis) 3aCBiI4ye, M0 00’ €K-
TH acoIlifoBaHUX KJACiB (nosocu acoyiayii) B3aEMOIIIOTh MiK COOOO
IiJ] 4Yac BUKOHAHHS nporpamu. [[ns acomiamniii B UML nepenbadeHo uu-
Majno donoeuensb. JIOIOBHEHHS HE € 00OB’SI3KOBHUMH: iX BUKOPUCTOBY-
FOTh 32 HEOOXITHOCTI, y Pi3HUX CHUTYaIlisX MO-pi3HOMY. SIKIIIO BHKOPHC-
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TOBYBATH yCi JOIIOBHEHHS OJ[pa3y, TO JiarpaMa KIIaciB CTa€ MepeBaHTa-
YKEHOIO0 HACTUIBKH, IO i BAKKO YMTATH 1 po3yMiTu. Po3risiHemMo Haii-
BaXKJIUBIII JOITOBHEHHS:

e Ha3zea acoyiayii (3a3HaYa€THCS MOCEPEAMHI HAJ/TIIJ JIIHIE) — i7ICH-
TudikaTop, sKWil MO3Ha4Yae acoliamiro y mojeni. logarkoBoro ce-
MaHTHYHOTO HaBaHTa)KEHHS I Ha3Ba HE HECe, OTOX, 3a3BUYAl, He
BUKOPHUCTOBYETHCS (32 BUHATKOM BHITAJIKY, KOJH JIBa KJacH 3B’ A3aHi
JIEKIIbKOMA acoIfiarfisiMu).

e Ponv nonoca acoyiayii (abo cneyughixamop inmepgeiicy) — KOH-
KpeTHU3y€ acoIliaIlifo IoA0 IEeBHOro Kiacy. Pomb 3a3HagaeTbes

003y JIiHIT HeMoJANIK Ki1acy, Ha0yBae BUTJISY:
[<BummMicTbe>] <HazBa poJyi> [: <Twumn>]

BukopuctoByeTbest uisi imeHTH]iKALii MOMIOCIB Y BUIAJKY CaMo-
acomianii (kmac 3B’s3y€ThCst caM 3 c00010) a00 y BUMAJKY, KOJIH JBa
KJIacH 3B’sI3aHI JEKIJTbKOMa PI3HUMH acOITiaIlisIMHU.

e  Kpammuicms nomoca acoyiayii — BU3HaYa€ KUTbKICTh 00’ €KTIB TIEB-
HOTO KJ1acy (3 00Ky momroca), o OepyTh y4acTh Yy 3B’ A3Ky Iij dac
BUKOHaHHS mporpamu. KpaTHicTb MOXe 3amaBaTHCS KOHKPETHUM
YHUCIIOM, 1 TOJi y KOXXHOMY 3B’5I3Ky 3 OOKY IIBOTO MOJIIOCa OepyTh
y9acTh PIBHO CTUIBKH 00’ €KTIB, CKUIBKH 3amaHo. HaluacTimie kpat-

HICTh 3a/IaHO Y BUTJISIL JIialla30HY MOXIIMBUX 3HAYEHb:
<HI/DKHH_M€>Ka> . <BerHH_ Mexa>

Kpartnicte momoca abo BEpXHIO MEKY MOXKE 300paskaTH CHMBOI
“*” KW TMO3HAYa€e JOBUTRHY KUTBKICTh €K3eMIUIIpiB Kiacy. [Ipu-
KJIaJU TOMMyCTUMHX miama3zoHis: 1..5, 1..%, *,0..4.

o  Copmysanusa Ha noaOCi acoyiayii — BU3HAYAE TUI YTIOPSAIKYBaHHS
00’€KTiB Ha TONIOCI 3 KpaTHICTIO MmoHan 1. MOJIHMBI 3HaueHHS:
ynopsaokosano (ordered abo sorted), Heynopsoxosano (un-
ordered abo unsorted). 3a TOMOBIIEHICTIO — HeYNOPAOKOBAHO.

o 3mintoganicms Ha noaioci acoyiayii (Is changeable) — BU3HAYAE
MOXJIMB1CTh/HEMOXITMB1CTE 3MIHM KUTBKOCTI €K3EMILIPIB KJIacy
3 OoKy momioca mix yac poboTu mporpamu (y Meax CIelu-
¢ikoBaHOT KpaTHOCTI).

e  Hanpsam uasicayii na nontoci acoyiayii (Is navigable) — BU3Ha-
YA€ MOXJIIMB 1 CTB/HEMOXIMB1CTE JOCTYITY IO EK3EMILISPIB KJIacy 3
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0OKy mosroca 3a JIOIOMOTor0 TeBHOi acomiarii. Ti momrocu, depes
SIK1 HaBIraIlisi MO>KIIMBa, Ha JiarpamMax IMo3Ha4aloTh CTPLIKaMHU.

VY neskux CASE-3aco0ax BiACYTHICTH CTPIJIOK O3HA4Ya€e MOKIIH-
BiCTh HaBiraimii y Oy/ib-sIKOMY HarpsMKy.

Haiiuacrinie BUKOPUCTOBYIOTh Oinapui acoyiayii (Binary Asso-
ciation) — BIIHOIIEHHS. MK JBOMa KiacamMu a0o pedieKCHBHE BiJHO-
IIeHHS Ki1acy i3 camuM coboro. Ha puc. 4.4 300pakeHo OiHapHY aco-
miario 3 Ha3Bow Micmume TUNY “OlMH 10 0araThox” MiX KllacaMu
Asiapeiic 1 Micye (y nitaky).

* Micmumbo 1
Micue Asiapeiic
VY nitaky Jlitak

Puc. 4.4. [lpuknaa 6iHapHOT acoriamii MiXx Kilacamu

MoxnuBa cUTyauis, KOJIX OAWH €K3eMIUIAP KJacy acOLIIOEThCS 3
JeKIJIbKOMa eK3eMIUIIPaMH TOTO K caMoro kiacy. Hexait onuH ex3zem-
wiip kiacy YrenuKageopu mpencras-

Js€ 3aBigyBada Kadenpu, a IHIN K-

. B YnennKadenpu
3eMIUISIPH [BOTO KJIacy — BHKJIAJadiB. HKIIa/1a4
3aBigyBau kadenpu xepye BHUKIamada-
MH. 3B’SI30K, SKUH BUHHUKA€E MIXK €K- " 3asigyBau
3eMILISIpAMU  OJIHOTO 1 TOTO K KJacy, 1
HAa3MBAKOTh camoacoyiayiero (puc. 4.5). Kepye

Puc. 4.5. Tlpuknag caMmoacorriamii

3ne0inbIioro acomianis Mixk kiacamMu 4 i B — 11e MHOXHHA T1ap
(a; b), ne a — 00’ext knacy 4, a b — o6’exr kiacy B. Li mapu € exzemn-
asapamu acowianii (3B’s3kamu). OTxe, acolialiss € Kiacom, SKUM 1ie
MOKE€ BOJIOJITH IHIIMMHU JOJATKOBHMH BIIACTHBOCTSIMH, SKi 3aJI€KaTh
BiJI acoriarii.

g BU3HAYeHHA IMX BJIACTUBOCTEH acolliamii BUKOPHCTOBYIOTh
acoyitiosanut knac (associaton class), Axuii 300pakaeThCs, 3a3BUYaH,
MIPSIMOKYTHHKOM 1 3B’SI3Y€THCS 3 BiMTOBITHOIO ACOIIIAII€0 MTPHXOBOIO
niniero. Ha3Bu acomiariii Ta acomiiioBaHOTO KJacy Marwomb 30ieamucs.
PosrnssHemo, Hampukiang, TOCTa4aHHS JeTalied Ui BUTOTOBIICHHS
nestkoro BUpoOy (puc. 4.6).
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HeransIlocrau

BapTicts : real

JeTanb IMocTauaabHUK

Howm/lerani : integer HowmlIIocrau : integer
Anpecallocr : string

Hassa/leraui : string

Puc. 4.6. [Ipuxitag aconiioBaHOTO KIIaCy

OpmHy neTaib MOXKYTh TOCTa4aTH Pi3HI MOCTAYaTbHUKH, & OJIUH
MocTadaslbHUK MOXE MOCTadaTH Pi3Hi jaerami. Bapmicmoy aerani 3aie-
JKUTH Bix acoriarii (Big KOHKPETHOI AeTaji Ta KOHKPETHOTO IMOCTavYallb-
HHKa ) 1 MOKe OyTH TUTBKH aTpHOYTOM acoyiiiosanoco Kiacy.

bacamononiocna acoyiayia (N-ary Association) — 11e 3B’ SI30K MiX
TpboMa Ta Oinblie Kacamu. Takuil 38’5130k rpadidHo 300pakaroTh poM-
00M, 10 SIKOTO MiAXOMATH JiHii, 10 3’€qHYIOTh poMO i3 Kitacamu. Kiac,
110 OTHCYE 3B’ 30K, MPUETHYETHCS 10 poMOa 3a TOIIOMOTOI0 IITPUXOBOT
ninii. [Ipuknan Takoi acoriaiii 300pakeHo Ha puc. 4.7.

Touka

*

Hanexwurs

T'eomeTpuuna ¢irypa

M

Jlinisn

Bxmouae

IlepeTun

Puc. 4.7. Tlpuxiag 6araTormnor0CHOI acorianmii
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4.3. Arperanisi Ta KOMIO3ULisA MK KJIacaMHu

YV moBi UML BUKOPHCTOBYIOTH JBa YaCTKOBI 1 Ay»e BayKJIHMBI BH-
MajKu BiJIHOIICHHS acolallii — aepecayito 1a komnosuyiro. B 0060x Bu-
najKax WAEeTbCs MPO MOJIESNIOBAHHS BiJTHOIIEHHS THITYy ‘‘YacTHHA — ITi-
ne”. BigHOIIEHHS TAaKOTO THITY € BiHOIICHHSIMH acoIliamii, OCKUTbKU
YaCTHHH 1 IIiJie, 3a3BUYal, B3aEMOJIIIOTH MK CO00I0.

Aepecayia (Aggregation) Bin knacy A no kmacy B o3Hadae, 10
00’ekTH (OJIMH 4YM JICKUJIbKA) KJacy 4 BXOJSTh JIO CKJIaly 00’ €KTa KIlacy
B. Ha piarpami kmacy 1ie BiJI3HAYa€ThCS 32 JOMOMOTOIO CIIEiaIbHOTO
rpadiqHOTO donosHenHs: Ha TIONIOCI acoriarlii 3 0oky “minoro” (y Ha-
LIOMY BHITAJKy Kiac B) 300pakaeThCs MOPOKHIA POMOUK.

ITpm arperamii )KOTHHUX JOJATKOBHX OOMEXEHb HE HAKJIAIAIOTh!
00’ekT Kinacy A (“dgacTuHa”) Moxke OYTH 3B’S3aHWU BiIHOLICHHSIMH ar-
perarii 3 iHmMMH 00’ ekTaMu (TOOTO OpaTH y4acTh y JEKIIBKOX arpera-
IisX), MOKE€ CTBOPIOBATHICS 1 3HUINYBATHCS HE3aJIeKHO Biag 00’€kTa
xiracy B (“mimoro”). Ha puc. 4.8 300pakeHO arperamiro MK KJIacoMm
Pucynox (“uine”) i knacom @icypu (“yactuna”).

Pucynox ®Dirypu

Puc. 4.8. IIpuxian arperarmii

Komnosuyis (Composition) € nocuiieHo0 (HOpMOI0 arperarfii i
CTBOPIOETHCSI HA OCHOBI OiHapHOI acoriamii. Komnoszuyis HakIagae ne-
0 CWIBHIMI OOMEXEHHS: KOMIO3UIINHO ‘“‘dacTuHa’” MOXKE BXOIUTH
TITBKH B OJHE “TIiyie”, “gyacTHHA’ iCHY€E JTOTH, JOKH iCHYE “Iiyie”, i mpu-
MUHSIE CBOE iICHYBaHHS pa3oM 3 “ninum”. I'padiuyHO BiAHOIIECHHS KOMIIO-

3uIii 300paxaroTh 3apapOoOBaHUM POMOUKOM.

“Iline” y KOMIO3HUILIi CIYTY€e KIACOM-GIACHUKOM, & “4acTuHA” —
MiAMOPAAKOBAaHUM KiacoM. [liqmopsiikoBaHi KiacH, IO HaIekaTh 0
KOMITO3HIIii, HE MOXYTh BOJHOYAC HAJIYyBaTH JCKiIbKa KJIaCiB-BIIACHHU-
KiB. 00’ ekm-gnacHux i TOro CKIIaJIOBl YaCTUHU (niONOpsoKosaui 00’ ex-
mu) HE MOXKYTh ICHYBaTH OKpeMO. Y i MiANOPAAKOBaHI 00’ €KTH 3MiHIO-
FOTBCS Pa30M i3 00’ EKTOM-BIIACHHUKOM.
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I'padiuHo, KOMIIO3HIIIFO 300paXKaOTh SIK “IepeBO’’, KOPEHEM SIKO-
r0 € KJIac-BJIACHUK, a JUCTKaMU — MianopsakoBaHi kiacu. Ha puc. 4.9
300pa)KCHO YaCTHUHY KOMIIO3UIIii Kiacy Aemomooins.

'/ e
Cucrema noaavi najusa

®iabTp

/

o>

‘\ CHCTeMa 0X0JI0/KeHHSI

JiBuryn

ABTOMOOiIB

Puc. 4.9. TIpuknay KOMITO3HIIIT

YV Rational Rose mns nmepeTBopeHHs BiTHOIICHHS agpezayii y Bifl-
HOIICHHSI Komno3uyii HeoOXigHO BUOpatm ommito Value mjis BiacTh-
Bocti Containment Ha 3aknaaui Role B Detail y BikHi crnienugikaiii
BIJIHOIIICHHSI arperaitii.

4.4. Y3araJbHeHHS Ta 3aJIeKHOCTI MiK KJIacaMu

V3acanvnenns (gemneralization) — e BIJHOIIEHHS MIX JBOMa
CYTHOCTSIMH, OJIHA 3 SKHX € yacmrosum (a0 cneyianizoganum) BUNAI-
KOM 1HIIO0i. BifHONICHHS y3araJbHEHHS Tependadac BUKOHAHHS HPUH-
Yuny nioCmanosKu:

SIKIIO CYTHICTh A — 3aeanvHe (a00 HOamwko — parent, npedok) €
y3araJbHeHHSM CyTHOCTI B — gacTtkoBe (200 dumuna — child, na-
waook), To B Moxe OyTH TiACTaBICHE 3aMiCTh A.

I'padiuHO BiIHONICHHS Yy3aradbHEHHS 300paKal0Th JIHIEID 3
He3adhapOOBaHOIO CTPINIKOIO, SIKa BKa3ye Ha mpenka (puc. 4.10).

BinnomenHs ycnadxkysanus MiX KiiacaMu B 00’ €KTHO-OPi€EHTOBa-
HOMY NpPOTpPaMyBaHHI € TUIOBUM NPUKIAJOM y3arajibHEHHS, 3a SKOTO
00’€KT cITeITiaaizoBaHoOTo Kjacy (HaImaaok) MOXKe OyTH ITiICTaBICHUI
3aMICTh 00’ €KTa y3arajJbHEHOTO Kiacy (0aTbka, Ipeaka).
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BinHomieHHs y3aeanvhenHss YacTO 3aCTOCOBYIOTH Ha Jiarpami
kiaciB. JI1IliCHO, BAXKO YSIBUTH CHTYaIlit0, KOJIM M 00’ €KTaMH B OJHIH
CHCTEMI HEMAE HIYOI0 3arajbHOro. 3a3BH4ail, 3arajbHe € — 1 L€ 3arajib-
HE JOLITBHO BUOKPEMUTH y Neskui knac (cynepxiac). Y 1bOMY BH-
MKy 3arajbHi CKIaa0Bi (aTpuOyTH Ta orepartii), 3i0paHi B cymnepkiaci,
AaBTOMAaTUYHO yCNAAKOBYIOTHCS IiIKIACaMHU.

Cymiepkiac Moxe 0yTu kornkpemHum (TOOTO MAaTH BIIACHI €K3EMII-
JsIpH), a00 abcmpakmuum, BBEIEHHUM caMe JUIsl TTOOYA0BH BiJHOIICHHS
y3arajJbHeHHS. Y3arajlbHEHHS B MOJIENI KIIACiB BBOZSTH JTOBUIBHO (32
BHUHSATKOM BUMOTH BiJICYTHOCTI LIMKJIIB Y JIAHIIOKKAX y3araibHEHB), 30-
Kpema, Ki1ac MoXe OYTH IiJKIacoM JEKIIbKOX CYNEepKIaciB (MHOMCUHHE
YCnaoKyeaHHs); He MOTPiOHO, MO0 y 0a30BUX KIIACiB OyB 3arajibHUI Cy-
niepkiac. Ha puc. 4.10 300pakeHo y3araabHEHHS T€OMETPUIHOI (irypH.

®@irypa

Ksaapar Koo TpukyTHHK

Puc. 4.10. [pukian y3aralbHEHHS! MIXK KJIacaMu

3aneacnicmo (dependency) — 1ie Haily3araabHEHIIIEC BiTHOIICHHS
MiX JIBOMa CYyTHOCTSIMH, SIKE€ BKa3y€ Ha Te, 110 3MiHa He3anedicHoi cym-
HoCcmi SIKOCh BIUTUBAE HA 3aiedicHy cymuicms. I'padiuHo BimHOMICHHS
3QJIEKHOCTI 300paKarOTh IYHKTHPHOIO CTPUTKOI, CHPSIMOBAHOIO Bill
3aNeXHol cyTHOCTI A0 He3anexHoi (puc. 4.11). 3a3Buuaii, cemaHTHKa
KOHKPETHOT 3aJIe)KHOCTI YTOUHIOETHCS B MOJIETI 3a JIOMOMOTOI0 JI0/1aT-
KOBOT iH(opMarrii.

Ha puc. 4.11 300paxkeno 3anexHicTs Obnacmi manio8anus Bil
Teomempuunoi gicypu. TlogiOHUA 3B’SI30K HISIK HE PErJIaMEHTY€E THI
BIJIHOIIICHHS M 00’€KTaMH, a BKa3ye JIUIIC Ha Te, 0 3AJICKHUI KIac
Teomempuuna icypa BUKOPUCTOBYE SIKICh OCOOIUBOCTI peatizaiii iH-
moro knacy Obiacms MAmO8AHHA.
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"eomeTpuiHa dirypa Ob6nacTb MarnoBaHHs

Puc. 4.11. Ilpuknan 3aMeXHOCTI MiX KilacaMu

ITig yac MoseNOBaHHS KJIACIB 3aJIEKHOCTI HAWYaCTIillle BUKOPHUC-
TOBYIOTh, IIO0 BiTOOpa3sUTH y CUTHATYpi omeparlii Toi (akT, mo oxuH
KJIAC BHKOPHCTOBY€E IHINUHM Kiac (HE3aJeXHY CyTHICTh) SK apryMEHT
(puc. 4.12). YV upoMy BHIIaJIKy 3MiHa OJTHOTO KJacy 3Haiiie cBOE BiJ0O-
OpakeHHs MPHU POOOTI 1HIIOTO, OCKUTFKY HE3aJIeKHUHN KIIac MOXe Tpe/-
CTaBUTH HOBHH iHTepdeiic i/abo OBEMIHKY.

Record
E8name : string

#PlayOn(In Param : Channel) -~ -] Channel
®Start()
®stop()
FPause()

Puc. 4.12. BUkiuk Kiiacy 3aJIeXXHUM KJI1acoM

3aeKHOCTI MOXKYTh MaTH Ha3BH, Xo4a IX PIAKO BHKOPHUCTORBY-
IOTh — Yy BUIAJIKaX, KOJIM MOJICIb Ma€ YUMAJIO 3AJICKHOCTEH 1 JOBOAUTh-
Csl Ha HUX MOCHIIATHCS. 31e0inbmoro, A iaeHTrudikaii 3anexHocTen
BHKOPHCTOBYIOTh CTEPEOTHITH (IUB. BOYZ0OBaHy JIOBiIKY 3aco0y).

4.5. Posmupenns UML past mopmeneid kiaciB mporpamyBaHHS i
OizHecy

[ToOynoBa miarpamu KiaciB 3aiiMae IEHTpaJbHE MICIe Y MPOEK-
TyBaHHI CKJIQJHUX CHCTEM. 3a3BHYail, MPOrpaMicT MPH po3poO0Ili HOBHX
MIPOEKTIB MparHe BUKOPHUCTOBYBATH IOIMEPEIHIN JOCBiJl, HAKOIHYEHHI
HUM i/a00 iHmUMH mporpamictamu (cmepeomunuui ninxim). Lle 3y-
MOBJICHO Oa)KaHHSIM BHKOPHCTOBYBATH TUIBKU IEepeBipeHi (parMeHTH
MIPOrPaMHOTO KOJY 3 METOIO iICTOTHOT'O CKOPOYEHHS TEPMiHIB peaizamii
MIPOEKTY.

Ho cmepeomunnozo migxony MOXKHA 3aUUCIUTH 1 MEXaHI3MH PO3-
muperass UML, siki 1aroTh 3MOTy BBOJWTH JOJATKOBI I'padidHi 1mo3Ha-
YeHHs, OPIEHTOBaHI Ha PO3B’A3yBaHHS 3ajlad 3 MEBHOI NMPEIMETHOI 00-
nacti. BaxknuBe 3HaueHHs MalOTh ABa CHELiajbHI PO3LIMPEHHS: MPO-
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¢inp po3pobku nporpamuoro 3abesneuenns (The UML Profile for Soft-
ware Development Processes) 1 npodinb OisHec-mojaemoBanus (The
UML Profile for Business Modeling).

VY pamkax npodinr po3poOKH MPOTPaMHOro 3a0e3reUeHHs 3a-
MIPOMIOHOBAHO TPH CIIEIiayibHI TpadivHi MO3HAYSHHS: ISl KIIacy Kepy-
BaHHsI, KJIACY-CYTHOCTI Ta MexoBoro kiacy. Li mo3HadeHHs BUKOpHUC-
TOBYIOTh 3 METOI0 YTOYHEHHSI CEMaHTUKH KJIACiB ITiJl Yac MO0y I0BH Pi3-
Hux giarpam. Ha puc. 4.13 HaBeneHi BiANOBiAHI NO3HAYEHHS: Y dopmi
miKTOTpamMu (BepXHii pAIoK) i y GopMi Ki1acy 31 CTepeoTUIIOM (HHXKHIMH

e e

ClassControl1 MyEnt1 Classbound1

<<control>> <<entity>> <<boundary>>
ClassControl2 MyEnt2 ClassBound2

Knacu kepysaHHa Knacu-cyTHocTi Mexosi knacu

Puc. 4.13. ITozHaueHHs TPOdiII0 po3pOOKH NPOrpaMHOTo 3a0e3NneueHHs

Knac xepysanmns (control class) BiANOBigae 3a KOOPIUHAIIIO MO~
BEJIIHKU 00’ €KTIB CUCTEMHU. Y KOXKHOTO MPEIECHTY, 3a3BUYaii, € Xo4a 0
OJIMH KIIaC KepyBaHHS, SIKUH KOHTPOJIOE TOCHIIOBHICTh BUKOHAHHS il
IIBOTO TIPEIEIEeHTY. 3a3BuUai, e Kilac € aKTUBHUM Ta 1HIIIIIOE PO3CH-
JaHHS MHOKHHU TIOBiJJOMJICHB 1HIINM KiacaM mojeni. Kitac kepyBaHHS
MoOke OyTH BiZICYTHIM y TIpellefIeHTaX, SAKi 3AIHCHIOITh MPOCTi MaHiITy-
AT 31 30epeKeHUMU TaHUMHU.

Knac-cymuicmo (entity) MicTUTh 1H(pOpPMAIIifO, sSTKa TTOBUHHA 30¢-
piraTtucst OCTiMHO 1 He 3HMIYBATHCS 31 3HUIIEHHSAM 00’ €KTIB IIEBHOTO
KJIACY Y NPUMTUHCHHSIM pOOOTH CUCTeMH (BUMHUKAHHSM CUCTEMHU YU 3a-
BepIIeHHsM nporpamu). Llelt kitac Moxe BiNOBiIaTH OKpeMii Tabmuii
0a3u JmaHWX; y bOMY BHUIAAKy HOro aTpuOyTH € IMOJISIMH TaOuIl, a
omepartii — 30epeKeHIME TpoleAypaMu. 3a3Budaii, el Kac € macuB-
HUM 1 JIMIIE TpUiiMae MOBIJOMIICHHS Bif| iIHIIMX KiaciB Mojeni. Kiacu-
CYTHOCTI € kmouosumu abcmpaxyiamu (moHsTTssMu) 110 cuctemu.

Meoicosuii krac (boundary) po3TamioByeThCSI HA MEXKI CHCTEMU 3
30BHINIHIM CEPEIOBHUINEM, OJHAK € CKJIAIOBOI0 YACTHHOIO CHCTEMHU.
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Le#t kmac ciyrye mocepeTHUKOM TIiJI 9ac B3a€MOIii 30BHIMIHIX 00’ €KTiB
13 cucTeMor0. 3a3BUYal, ISl KOKHOI IMapu akmop — npeyedeHm BU3HA-
YAaEThCS OJMH MEXKOBUH Kiac. Tl MEKOBUX KIACIB: imepgelic Ko-
pucmysaya (00MiH iHQOpPMAIlIEI0 3 KOPUCTYBAYEM), CUCHIEMHUL IHmMeD-
@eitic 1 anapamnui inmepghetic (IPOTOKOJIN BUKOPUCTaHHS, Oe3 neranei
iXHBOI peasnizarii).

Inmepgpeiic (interface) y xoutekcti moBu UML € crneniaabHuM
BUMAJIKOM KJlacy, SIKHH Mae€ Tilbku omnepauii. Jng mo3HaueHHs iHTep-
(belicy BUKOPUCTOBYIOTh CHEMiaNbHUHA TpapiuHUN CHMBOI — KOJIO YH
NpSMOKYTHHK Kiacy 31 crepeoTHiioM “interface”. lurepdeiicu nHa
Jiarpamax BiloOpa)KarOTh Ti €JIEMEHTH MOJIEII, SIKi € BUJUMHUMHU 330BHI,
MPOTE iXHsI CTPYKTypa € MPUXOBAHOIO BiJ] KOPUCTYBAUiB.

Buxopucranus npodinro po3poOKH mporpaMHOro 3a0e3redeHHs
Ta inTepdelicy HaBeneHO Ha puc. 4.14 Ha mpuKIaai MOOYIOBH JiarpaMu
KJIaCiB CHCTEMH KepyBaHHS OaHKOMAaTOM.

<<boundary>> <<Interface>>
MpucTpint unTaHHs KonTponepbaHnky
Q)HomepPaxyHKaKnieHTa < Integer
@3HaquHnﬂlHKouy: Integer ®nepesiputuliHkoa()
®nepesiputuHomepPaxyHka()
¥npountamHomepPaxyHka() ®sinkpuPaxyHok ()
®npoutramiliHkoa() $3meHWNTMPaxyHoK()
ReuTArHyMKapTy() 1

<<communicate>>

1 0.n

O

Km-n'ponepEai»iKomena1
1 1

1

}—O Mpuntepbankomata
EkpanbaHkomata X X
MpucTpinOTpuMaHHA oTiBKN _
I ®npyx [osiakn()
®nokasatuMeHroOnu;i()

¥nokasatuMeHrioCymu() Saupaurorisky()

Puc. 4.14. Jliarpama KjaciB CHCTEMH KepyBaHHSI OaHKOMaTOM
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3o0pakeHa aiarpama kjaciB Ha puc. 4.14 € momepeqHborO cTa-
TUYHOIO MOJICIIUTIO CHCTEMH KepyBaHHSI OaHKOMATOM 1 MOXKE yTOYHIOBa-
TUCS Ha HACTYIHHX eTarax poOOTH HaJl MPOSKTOM. 30KpeMa, MOXKe 3Ha-
JMOOUTHCA 3MIHUTH CKJIaJ Omepariii OKpeMuX KiaciB abo IXHIO BHIH-
MiCTh, BBECTH JIOJAaTKOBI aTpuOyTH ab0 JENIO JETAILHIIIEe pO3MUCATH
CUTHATYPY OIEPAIlii.

VY pamkax npodisto Oi3HEC-MOJISIIOBAHHS TAKOX 3alIPOIIOHOBAHO
TpU crielnianbHi rpadiyHi TO3HAYEHHS:

e cnispobimuux (worker) — Kjlac OmMCy CHIBPOOITHHKA, SIKUH € ee-
MEHTOM Oi3HEC-CHCTEMH 1 B3a€MOJI€ 3 IHIIMMH CHiBpPOOITHUKAMH
mij] yac peainizaiii Oi3Hec-mporecy;

®  cnigpobimnuk 05l 36’ 513Ki6 3 omouennsam (caseworker) — KJiac OIH-
Cy CITIBpOOITHHKA, KW € eIEMEHTOM Oi3HEC-CUCTEMH 1 B3aEMOJIIE 3
aKTOpaMHu IIiJi yac peajizauii 6i3Hecy-mpolecy;

e Oisnec-cymuicmo (business entity) — CHCIIaAIbHUA BUIAJOK KIIACY-
CYTHOCTI, 1110 TAKOX HE IHII[IIO€ J)KOIHUX MOBIJOMJICHB.

4.6. MoaenoBanHns kiaciB y Rational Rose

AKTHBI3yBaTH poOoue BIKHO Odiacpamu kaacie y Rational Rose
MO’KHA JIEKIJIbKOMa CTI0CO0aMHu:

aBTOMATHUYHO BiJIOOpaKAETHCSI MICISI CTBOPSHHS HOBOTO MTPOCKTY;
QO JIKM // na KHOMII AiarpaMu KJaciB CTaHAAPTHOT MaHeJi;

{ Logical View U JIKM (zBiui) // Ha mikTorpami Main;

» Browse » Class Diagram ...// 3amaemMo HOBY fiarpamy.

VY Oyap-sSKOMy BUMAIKY 3’SABJSETHCS HOBE BIKHO 13 YHCTHM Po0O-
YUM apKyIIeM JliarpaMy KJIaciB 1 cneyiaibHa naHeb incmpyMeHmis, 1o
MICTHTh KHOTIIKH i3 300pakK€HHSAM TpadiyHUX MPUMITHBIB, HEOOXITHHX
JUTSI pO3pOOKH JliarpaMu KJIaciB.

Ha cnemianpHiil maneni iHCTPYMEHTIB CHOYAaTKy BiTOOpaXKaeTbCs
TIJIBKM YaCTHHA MIKTOTPaM €JIEMEHTIB, SKi MOXXHAa BUKOPHUCTOBYBAaTH
JUTSI TIOOYTOBH jJiarpamMu KiaciB. JlogaTw KHONKH 3 TIKTOTpaMaMHd iH-
mux rpadidHuX eneMeHTiB (1mabioH, 0i3HeC-CYyTHICTh, OpraHi3amiiHui
Migpo3/isl Tolo) ab0 BUAAIUTH HENOTPIOHI KHOIKK MOXHA 3a JIOMo-
MOTOI0 KOMaH/IU KOHTEKCTHOTO MeHto Customize (Hacmporosanns) ipu
MO3UIIOHYBaHHI Kypcopa MUIIIl Ha CTeliaibHil MaHemi iHCTPYMEHTIB.
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st nonaBaHHs Kacy Ha IiarpaMy KJaciB moTpioHO:

U JIKM // Ha mikTOrpami Kiacy crenianbHOl MaHesl iHCTPYMEHTIB;
O JIKM // na BimsHOMY MicIii po6040ro apKyina JiarpaMu.

Ha niarpami 3’sBUTBbCs 300pa)KeHHSI Kiacy 3 MapKepamu 3MiHH
TEOMETPUYHHX PO3MIpIB 1 CTAHIAPTHOI HA3BOK), SIKY BapTO 3MIHUTH Ha
MHEMOHIYHO BignoBigHy mousttio [10.

Honatu ampubym no CTBOPEHOTO paHilie Kiacy MOXKHA OJHUM 3
MepesiueHnx CrocobiB:
® 32 JIONOMOrOI0 KoMaHau New Attribute KOHTEKCTHOTO MEHIO IS

KJlacy, BHOKpEMJICHOTO Ha Jiarpami KJacis;

e 32 OmOMOrorw komaujg New » Attribute KOHTEKCTHOTO MEHIO IS
KJIacy, BUOKPEMJICHOTO Y Opay3epi IpOeKTy;

® 32 JIONIOMOTOI0 KOMaHIU [nsert KOHTEKCTHOTO MEHIO, BUKIMKAHOTO
MIPU MO3UIIOHYBaHHI Kypcopa B 00J1acTi BIIKPUTOT 3aKAa0KU ampu-
bymie y nianoroBomy BikHi BiactuBocter Class Specification.

Honatu onepayito 10 CTBOPEHOTO paHille Kjlacy MOKHA OJTHHUM 3
HaCTyIHHUX CITOCO0IB:

e 3a mormoMororw kKomaHau New Operation KOHTEKCTHOTO MEHIO IS
KJIacy, BAOKPEMJICHOTO Ha Jiarpami Kiacis;

e 3a nonomororo komaua New » Operation KOHTEKCTHOTO MEHIO JJIsI
KJIacy, BUOKPEMIICHOTO Y Opay3epi IpOeKTy;

® 32 JIONOMOTOI KOMaHIU [nsert KOHTEKCTHOTO MEHIO, BUKIMKAHOTO
TIpH TIO3HINIOHYBaHHI Kypcopy B 00JIACTI BIIKPUTOL 3aKi1a0Ku one-
payit y nianoroBomy BikHi BiactuBocteit Class Specification.

JlonaBaHHs Ha Jiarpamy KIIAcCiB 6IOHOUIEHHS MIdiC K1Acamu BUKO-
HYETHCS Y TaKUH CIoCio:

e BHOpaTH MKTOTpaMy THITY BiJHOIIECHHS Ha CTCIIbHINA ITaHeTi;

e KO BimHOIIEHHS ckeposane, To U JIKM Ha mepuioMy eleMeHTi
BiTHOIIEHHS (0orcepeiio, BiJ| SIKOTO BIIXOOUTH CTPLIKA) Ha aiarpami
KJaciB i, He Bigmyckatoun HatucHyTy JIKM, mepemicTuTu BKa3iB-
HUK JI0 IPYTOTO €IeMEHTa BiIHOIICHHS (nputimay);

®  SKIIO X BIJHOIICHHS HecKeposaue, TO TIOPSA0K BUOOPY KIIaciB AJis
LILOT'O BiJHOIIEHHS JOBUIHLHUMA;

®  IIiCJIS TIEPEMIIICHHS IO PYTOro eJIeMEeHTa KHOIKY MHIII HeOOXiTHO
BIAMyCTUTH (Ha [iarpamy KiaciB Oyze A0JaHe HOBE BiTHOIICHHS).
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YBara! YV Rational Rose i mepeTBOpeHHs BiAHOLIECHHS azpecayii y
BIJTHONICHHS KOMno3uyii HeoOX1aAHO BUOpaTu omiito Value nis Bmactu-
BocTi Containment Ha 3aknaaui Role B Detail y BikHi crnienugikaiii
BiJTHOIIIEHHSI arperartii.

Jl1st BigHOIIEHHS MOYKHA BU3HAYUTH KPATHICTh KOJKHOTO 3 KiHITIB,
3aJaTH Ha3By Ta CTEPEOTHII, BHKOPUCTOBYBATH OOMEXKEHHS Ta POIi, a
TaKOX J€sAKI 1HII BIIACTUBOCTI.

JiarpaMn KjaciB BHKOPHCTOBYIOTH Ha PI3HHX €Tarax MOJCITIO-
BaHHA MporpamHoi cucremu. Ha erami aumanizy npeomemmuoi obracmi i
Gopmynosanns 6umoe aiarpaMu KiaciB BUKOPUCTOBYIOTh 3 METOK KOH-
yenmyanizayii (BU3HaUYeHHsS 00’ €KTiB) mpeaMeTHO1 obnacti. Lo poboty
BUKOHYIOTh aHATITUKY CHUTBHO 3 (aXiBIIMHU MpeAMEeTHOI o0acTi. KoH-
LenTyajbHa Jiarpama KiaciB, 3a3BU4ai, MICTUTb Kidcu-cymuocmi (en-
tity) mpenMeTHOI 001acTi Ta BiIHOMIEHHS Mi>K HUMH.

VYci kxacu # giarpaMu KiaciB, OO0 300pakaroTh KOHIICTITY JIbHHHA
piBEHBb MPOEKTY, MAIOTh MICTUTHCS y TAaKeTi 3 Ha3BOIO Analysis Model.
Ha upomy piBHI aTpuOyTH Ta onepauii Ki1aciB, 3a3BU4aii, He BKa3ylOTh.

3n1e0i1p1Ioro, Ha LOMY €Tall MOJENIOBAHHS CIIOYaTKy O(hopM-
TISI0Th  crogHuk (abo enocapiil) TpenMeTHoi o0yacTi, SKWA MiCTUTh
TEKCTOBUM OMNHC TEPMiHIB, CyTHOCTEH, KOpUCTyBauiB Towo. CIOBHUK
[10O 3arampHOTO MPHUKIIATY MOCIOHMKA MOXE HAa0YTH TaKOTO BUTIISIY:

Kypc HaBuanbHuii Kypc, sIKHid YUTaOTh Ha QaKyIbTeTi
Hocmynuuii kypc  UutaHHS Kypcy B KOHKPETHOMY cemecTpi (Kypc
(Course Offering) MOXyTb YMTATH MPOTIATOM JCKIIIBKOX CEMECTPIB)
Kamanoe xypcie  Karajor KypciB, SKi YUTAIOTh HA (aKyIbTETi
Cucmema pospa- Cucrema oOpoOKHM JaHMX PO OIUIATY 3a Kypcu
XYHKY

Oyinka OrmiHka CTyZieHTa 32 KOHKPETHUH KypC

IIpoghecop Buknanau yHiBepcuTeTy

Tabenv ycniwuno-  OIIHKY CTy/IEHTA 32 KYPCH Y TIEBHOMY CEMECTpi
cmi (Report Card)

Cnucok kypcy CHHCOK CTYJCHTIB, IO 3alMCAJIUCSA Ha 3aIrporio-
(Roster) HOBaHHU KypC
Cmyoenm OcoOucTicTh, sSika HaBYA€ThCS HA (HaKyIbTETI

Hasuanvuuii epa- Kypcu, o0paHi CTyIGHTOM y IOTOYHOMY CEMECTpi
@ik (Schedule)
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Ha ocHoBI cioBHUKa IpeIMeTHOT 00J1acTi Ta crienudikaiiii BUMOT
JUISl CHCTEMH PEECTpallii Ha KypcH MOKHA TOTIEPEIHBO 1IeHTHDIKyBaTH
w’sth kracie-cymuocmei 110: Student (Cmyoenm); Professor (IIpoghe-
cop); Schedule (Haguanvnuil epagix cmyoenma); Course (Kypc); Cour-
seOffering ([locmynnuii kypc). CTBOpuMO niarpamy kiaciB Key Abstrac-
tions y maketi 3 Ha3BOIO Analysis Model. Ha miarpami knaciB Key Abs-
tractions CTBOPHMO KIJIACH-CYTHOCTI CHCTEMH peecTpalii Ha Kypcu Ta
BBEIEMO JCSKi OUCBHIHI BiTHOMIEHHS (puc. 4.15).

<<entity>> <<entity>>
Course Priofessor

<<entity>> 1 0.n <<entity>>
Student Shedule

primaryCourses

alternateCourses
0.4

<<entity>>
CourseOffering

0.2

Puc. 4.15. liarpama KiaciB CHCTEMH peeCTparii Ha KypcH

Arperaist Mix Student 1 Schedule Binnzepkanoe Toi (akr, 1Mo
KOXKEH Tpadik € BIACHICTIO KOHKPETHOTO CTyJeHTa. Y cucTeMi 30epira-
TUMYTBCSA yci Tpadiku CTyeHTa 3a Pi3HI CEMECTpH.

Mix knacamu Schedule i CourseOffering BBeeHO ABI acoiriairii,
OCKIJTbKM KOHKPETHHH Kypc MOXE BXOAUTH y Tpadik CTyJeHTa K
TOJIOBHUH (HE OUITBIIIE YOTHPHOX KYpCIB) i albTepHATUBHUHN (HE OiybIe
JIBOX KypCIiB).
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VY maketi Analysis Model nns npenenenty “3apeccmpysamucs na
Kypcu” CTBOpUMO MexOBi kiacu (RegisterForCoursesForm 1 CourseCa-
talogSystem) 1 knac xepyBauus (RegistrationController).

VY nakerti Analysis Model ctBopuMO Taki naxkemu 3 KJIacaMu:

e CoursesEntity — mictuts xknacu Course i CourseOlffering;
e PersonsEntity — mictutb knacu Student 1 Professor;
e OtherEntity — mictutsb knac Schedule;
e FormBoundary — mictuthb knacu RegisterForCoursesForm 1 Cour-
seCatalogSystem;
e Controllers — mictuth knac RegistrationController.
<<boundary>> <<boundary>>
RegisterForCoursesForm CourseCatalogSystem
(from FormBoundary) (from FormBoundary)
<<entity>> <<control>>
Student RegistrationController
(from PersonsEntity ) (from Controllers)

0..n
<<entity>> <<entity>>
Shedule CourseOffering
(from OtherEntity ) (from CoursesEntity )

Puc. 4.16. liarpama knaciB npeneneHry “3apeecmpysamucs Ha Kypcu”
Jam cTBoproeMo miarpamy KiaciB, siki 6epyTh y4acTh y peaiiza-
mii mpeneaeHry “3apeccmpysamucs na Kypcu’:
¥ Logical View { Design Model ¥ Use-Case Realization
{ Use-Case Realization-Register for Courses
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< Register for Courses W ITKM // na koonepauii y Opay3sepi
» New » Class Diagram
Hasea_niarpamu:= ViewOfParticipatingClasses
// Binkpuiite giarpamy ViewOfParticipatingClasses 1 nmepeTsrHiTo
// Ha Hel KJ1acy BiImoBigHO 10 puc. 4.16
// CTBOPITH BiIHOILICHHSI BiAMOBIIHO 10 puc. 4.16.
[Micnsa po3pobku miarpamu knacis npouec OOA i IT moxe OyTH

IIPO/IOBXXEHO Y ABOX HampsMax. SIKIIO MOBEAIHKA CUCTEMHU € IMPOCTOIO,
TO MO’KHA MPHUCTYIHUTH 10 CTBOPEHHS JiarpaM MOCIiI0BHOCTEH Ta KOO-
nepanii. OxHaK UId CKIaJHUX AMHAMIYHUX CHCTEM, 30Kpema Ajsl ma-
paJIeIbHUX CHCTEM 1 CHCTEM peajibHOTO 4Yacy, HaWBaKJIMBIILIUM acIek-
TOM iXHBOTO (DYHKITIOHYBaHHSA € ToBeAiHKa. OCOONMMBOCTI TOBEMIHKU
TaKUX CUCTEM MOXXYThb OyTH MpeACTaBICHI Ha AlarpamMax CTaHiB i isJib-
HOCTIi, pO3p0o0Ka SKHX y 3araJisHUX BUIAAKaX € HEOOOB’ I3KOBOIO.

? 3anuTaHHd IJ8 caMonepeBipKu

PN R LD =

he

11.

12.

13.
14.
15.
16.

JlatiTe BU3HAaUEHHS KJacy i 00’ €KTa.

Sk 300pakaroTh KJIacH Ha Jiarpamax?

3 SIKHMX YacTUH CKJIaJIa€ThCs 300pakeHHsI Kiacy?

SIki BiTHOIIIEHHS 3aCTOCOBYIOTh Ha Jiarpami KiaciB?

o Take atpubyT Kinacy? Illo Take omeparris kiacy?

Kopotko oxapakrepusyiite cienudikamito aTpudyra Kiacy.
KopoTko oxapakrepusyiiTe crienudikaiito omneparii Kiacy.
KopoTko oxapakrepusyiiTe MOXIJIMBI 3aCTOCYBAaHHS BiIHOIIEHHS
acomiarii Ha Jiarpamax KJacis.

Ilo Take acorifioBaHu# Ki1ac i 6araTomnoyrocHa acoliaiis?
KopoTko oxapakrepusyiiTe MOXJIMBI 3aCTOCYBAaHHS BiIHOIIEHHS
arperatii Ha Jiarpamax KJacis.

KopoTko oxapakTepu3yiTe MOXJIMBI 3aCTOCYBAaHHS BiJHOIICHHS
KOMTIO3HIII] Ha JiiarpaMax KJIaciB.

KopoTko oxapakrepusyiiTe MOXJIMBI 3aCTOCYBAaHHS BiIHOIIEHHS
y3araibHEHHS Ha Jiiarpamax Kiacis.

[I{o Take knac kepyBaHHs? {151 40oro HOro BUKOPUCTOBYIOTh?

[Ilo Take mexoBuii kinac? JIjist 4oro MOro BUKOPUCTOBYIOTh?

o Take kmac-cyTHicTh? {7151 4OTO HOTO BUKOPUCTOBYIOTH?

o Take inTepdeiic? st 40ro HOro BUKOPUCTOBYIOTH?
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5. MOJIEJTFOBAHHS B3AEMO/III TA MTOBEIHKH
OB’€EKTIB

[nan BuKIaqy MaTepiaiy:

1. 3araibHi IIOJIOXKEHHS.

JiarpaMu ocimiJOBHOCTEH.

Hiarpamu xoomepartii.

[puxiag moOymosu niarpaM B3aemoii y Rational Rose.
Hiarpamu craHiB.

kWD

== Ki1r04oBi Tepminu po3ainy

Y B3aemo0isn; nogioomieHHs. Y [liaepama nocnioognocmeli

Y [Hiazpama koonepayii Y Knienmu i cepgepu

Y Jlinis soccumms 00’ ekma Y @okyc kepyeants (akmusayis)
Y [losuauenns 06’ ekma Y T'on06mi nogioomnenns

Y PeghrexcusHi nogioomnenHs Y Koonepayis

Y Cmepeomunu 38’ A3Ki6 Y Cmanu 06’ ekma

Y [lepexoou Y Hiazpamu cmanie

5.1. 3arajbHi MOJI0KEeHHS

V ckimagaux cucreMax 00’€KTH B3a€MOIIIOTH OJWH 3 OJHHUM, I10C-
TIHHO OOMIHIOIOYHCH MOBITOMIICHHSAMHU. B3aemoodicio (Interactions) Ha-
3UBAIOTh MOBEMIHKY, SKa BHPAXKAETHCSI B OOMiHI 108I0OMIEHHAMU MIXK
00’€KTaMH TEBHOI CYKYITHOCTI B 3aJJaHOMYy KOHTEKCTI, YHACTIIOK YOTO
JIOCATA0Th MEeBHOI MeTH. [losioomaenns (Message) — e cnenudikariis
0oOMiHy JMaHMMH MK 00’€KTamHu, 3a SKOTO IMepelacThes Jeska iHQop-
Marris i mepeadavaeThes, Mo Y BiAMOBIAL BiMOYAETHCS TICBHA isl.

3a TOTIOMOTOI0 B3a€MOJIM MOJCIIOIOTh TTOTOKH KEpyBaHHS BCe-
peaMHI omepaliii, Kjiacy, KOMIOHEHTa Y4 CHCTEMH 3arajiom. B3aemogii
JAI0Th 3MOTY MOJICITFOBATH TaKi MOTOKH 3a JIBOMa KPUTEPisIMHU:
® 32 YacOBOIO YNOPSIKOBaHICTIO TIOBiIOMJICHb;
® 32 CTPYKTYpPHOK Oprasi3ami€ro o0’€KTiB, [0 OOMIHIOIOTHCS ITIOBi-

JIOMJICHHSIMU.

Mopgeni, sKi BimOOpaXkalOTh YacOBY YIOPSAKOBAHICTH IMOBIIOM-
JICHb MIX 00’€KTaMH, Ha3uBaIOTh diaepamamu nociioosHocmei (sequ-
ence diagram), a MOJIeNi, sIKi BiIOOpa)aloTh CTPYKTYpHY OpraHizarito
00’€KTIB, III0 OOMIHIOIOTHCS MOBIOMIICHHSIMU, — Jiaepamami Koonepa-
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yii' (collaboration diagram). i Buau niarpam € izomopgrumu, ToOTO
MOXKYTh BUIBHO TpaHC(hOPMyBaTHCS OJHA B OJTHY.

O0’exTH, 10 HOCHIIAIOTE MTOBIIOMIICHHS, HA3UBAIOTE KIICHMAMU,
a 00’exTH, 1O iX 00pPOOIIAIOTE — cepgepamu. Y HAUTPOCTINIOMY BHITA-
Ky TIOBiJTOMJIEHHSI MO>KHa PO3TIAJATH K BHKIMK METOIY JESKOTO Kila-
CY, Y CKIIQJIHIIINX BUMAJKaX CEPBEP ONMPAIbOBYE YEPTH MOBIJJOMIICHb.

Hiarpamu mocmiJoBHOCTEH Ta Koomepauiii 300paxkaloTh B3aEMO-
IIit0 eJIEMEHTIB MOJIEi Y KOHTEKCTI pealtizamii okpemux npeyeoeHmis.
Hiacpama cmanie (statechart diagram) onmcye mporec 3MiHA CTaHy CH-
cTeMH 4H ii migcucTeMu 3a peanizauii ycix npeyedenmis. 3MiHa CTaHy
OKPEMHUX eJIEMEHTIB CHCTEMH, MiJICUCTEM YHM CHUCTEMH 3arajoM MOXKe
aKTHUBI3yBaTUCh TIOMI€IO0, iHIIIHOBAaHOIO 3 OOKY IHIMUX €JIEMEHTIB, ITiJI-
CHCTEM YH 330BHi CHCTEMH.

l'onoBHe npu3HAYEHHS [iarpaMH CTaHIB — OMNKCAaTH MOXJIUBI
TTOCTIIOBHOCTI CTaHIB 1 TEPEXOMiB, SKi XapaKTepU3YIOTh ITOBEIIHKY
CHUCTEMHU MPOTATOM YChOTO TI KHUTTEBOTrO HUKIY. CHCTEMH/CIIEMEHTH,
[0 pearyrTh Ha 30BHIIIHI BIUIMBU BiJl IHIIUX CHCTEM/EIEMEHTIB YU
KOPHCTYBa4iB, HA3UBAIOTh peakmuerumu. SIKIO Taki Aii iHIIIIOIOTECS y
JIOBUTHHI BWITAJIKOBI MOMEHTH dYacy, TO KaXKYThb TPO ACUHXPOHHY
MOBEIHKY CHCTEMH.

Xoua jgiarpaMu CTaHIB HaiyacTillle ONMUCYIOTh MOBEIIHKY OKpe-
MHX CHCTEM YW TiJICHCTEM, BOHH TaKOX BHUKOPHUCTOBYIOTHCS IUISI MO-
JICITFOBAHHS YCIX MOJIMBHUX 3MiH CTaHIB KOHKPETHHUX 00’ €KTIB.

5.2. liarpamu nocJiiqoBHOCTeI

Hiaepama nocniooenocmeti (Sequence Diagram ) npusHaueHa Jyis
BiTOOpaXKEHHS 4acosux 3aJeKHOCTEH, 0 BUHUKAIOTH Y TIPOIIeCi B3ae-
monii 00’exTiB. Ha BepXxHbOMY Kparo Jiarpamu 2opu3oHmaibHO po3Mi-
IYIOTh 00’ e¢kmu (TMPIMOKYTHUKM 13 Ha3BaMU 00’ €KTiB). 3 KOXHOTO
00’€KTa BUXOJUTh 8EpMUKANbHA TITPUX-TTYHKTUPHA JiHIS (2inia ocum-
ms 00’ €KTa), Ha AKiH YMOBHO BiIKJIAZIEHO YdcC.

Kpaiinim 3niBa Ha aiarpami 300paxkaroTe aktopa (abo 00’ekT),
SIKU# € iHimiatopoMm B3aemogii. IlpaBime 300pakaroTh iHIIMKA 00’ €KT,
KU 0e3MOCepPeTHhO B3aEMOJIIE 3 AaKTOPOM YU TIEPITUM 00’ €EKTOM 1 T.1I.
OTxe, TOPSIOK PO3MIMIEHHS 00’€KTIB Ha jJiarpami BU3HAYAETHCS Mip-
KyBaHHSIM 3pYy4HOCTI Bi3yanizauii iXHbO1 B3a€MOJI1 OIMH 3 OJHUM.
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JliHis kUTTS 00’€KTa BUKOPUCTOBYETHCS JIsI TIO3HAYSHHS IEpi-
O]y, TIPOTSTOM SIKOTO 00’€KT ICHY€ B CHCTEMI Ta MOke OpaTu y4acTh B
yCiX B3a€MOJIiSIX 3 IHIIUMH 00’ €KTaMU.

OxpeMi 00’ €KTH, BUKOHABILH CBOIO POJIb Y CUCTEMi, MOKYTh 3HHU-
ITyBaTHCS, MO0 3BUIBHUTH PECYPCH, SKI BOHHM 3alMaroTh. st 1mo3Ha-
YeHHS MOMEHTY 3HHIICHHA 00’€KTa (BUKJIHMK JECTPyKTOpa 00’€KTa) BU-
KOPUCTOBYIOTH CIICL[iaJIbHy TO3HAYKY Y (OpMi JTaTHHCHKOT JiTepu “X”.

VYV cucreMi He 000B’SI3KOBO CTBOPIOBATH YCi 00’€KTH Y IMOYATKO-
BUI MOMeHT 4acy. Okpemi 00’ €KTH CTBOPIOIOTh Y MOMEHT, KOJIM BUHH-
Ka€ HEeOOXiZHICTh iIXHBOTO BUKOpPHCTaHHs. [IpAMOKYTHHK Takoro o0’ ex-
Ta BEPTUKAIBHO PO3MIIYEThCA y TOMY MIiCIi Jiarpamu, siKe 3a BiCCHO
gacy 30ira€TbCcsi 3 MOMEHTOM HOTO BUHUKHEHHS B CUCTEMI.

[Iponec B3aemMozii 00’€KTIB peaizyeThCsl Uepe3 MOBiIOMIICHHS,
SIKi TIOCHJTAOThCS OHUMHU 00’ ekTamu iHIUM. [loBiqoMIIeHHs, po3Tamio-
BaHO Ha Jliarpami MOCIiIOBHOCTI BHIIE, MIEPEAAIOTHCS PaHIIIe 3a Ti, SKi
po3tamoBano Hrkde. [1{omo mporo macmral Ha OCi yacy He 3a3aHada-
F0Th, OCKIUJIBKH Jliarpama MociilOBHOCTI MOJICIIOE JIUIIIE YaCOBY BIIOPSI/I-
KOBaHICTh B3a€EMOJIill TUITY “‘paHilie-mi3Hime”.

Oxpim 00’€KTiB Ta JIiHIH KUTTS 00 €KTIB, HA Jiarpami MOCIiI0B-
HOCTEH 1€ MOXYTb MICTHTHUCS TaKi €IEMEHTH:

J goxyc xkepysanus (a0 axmueayis) — TOHKAN BEPTUKAIBHUH Tpsi-
MOKYTHHK, PO3TallIOBaHWH y30BX JIiHIii )XKUTTS 00’ €kTa (200 mpsi-
MO BHUXOIUTH 3 00’ €KTa), IKUU MTO3HAYAE MTEPIOT AKTUBHOTO JKUTTS
00’exTa (TOOTO Yac, MPOTIATOM SKOT0 00’ €KT Mae OKYC);

. no8i0oMIeHHs — TIO3HAYAETHCS CTPIIIKOIO 3 HAa3BOIO Aii, IKa po3Mi-
IIYEThCSI MK JIiHIAMHA XHUTTA 00’€KTiB (200 MiX aKTHBAIisIMH
00’€KTiB); HAMPSIM CTPLIKH 3aJa€ HAMPSIM TIepeaadi JaHuX;

. TEKCTOBI ITO3HAYKH (OI[IHKH Yacy, OTHC JIiH TOIIIO).

HeoOxingnicTh 300paykeHHsI 3B’A3KIB MiXK OKpEMHUMH 00’ €KTaMH
MOK€ BUHHMKHYTH 3 Pi3HMX NpuurH. HaliBa)XnuBilIOH 3 HUX € 300pa-
KEHHSl peaizalii OKpeMOro MpeueAeHTY Mojeli. Y paHHIX Bepcisix
UML nns miei MeTu ciayryBaia giarpama o0’ €KTiB, sIKy 3T0J0M 3aMiHHU-
J¥ KaHOHIYHOIO JiarpaMoro Koorepariii.

lonoBHMMHU eneMeHTaMu, 3 SKUX yTBOPIOIOTHCS JiarpaMu B3ae-
MO, € 00’ ekmu — OKpPeMi €K3eMIUTIPH KJIaciB, sIKi CTBOPIOIOTHCS Ha
erari peamizanii Moneni (BukoHaHHs mporpamu). O0’€KT MOXKe MaTh



86 O0’eKTHO-OpiEHTOBAaHE MOJIEITIOBAHHS POrPAMHHUX CUCTEM

Ha3By BUTIIAY Ha3Ba 00’ €KTa:Has3Ba KJacy 1 KOHKPETHI 3HAYCHHS
aTpuOyTiB.

Y OGaraTh0X BHUIAQJKaX HasBa 06’ ckTa € BIICYTHBOI. Takwii
00’€KT Ha3WBAIOTh AHOHIMHUM, TIPU LIBOMY OOOB’S3KOBO 3aIlUCYETHCS
JBOKpaIika TIepel Ha3BOKW BiAMOBIAHOTO kiacy. Moxke OyTu
BIICYTHBOIO 1 :HasBa KJyacy (JBOKpamKa BiJCYTHS TaKOX)— TaKHH
00’ €KT Ha3UBAKOTh CUPOMOH).

V nporeci GyHKITIOHYBaHHS CUCTEMH 00’ €KT MOXe TiepeOyBaTH B
AKmMu@HOMy CTaHi, BUKOHYIOYM TEBHI Jii, a00 B CTaHI nacugnoz2o oui-
Ky6aHHs TIOBIIOMIIEHB BiJ 1HIIUX 00’€KTiB. JlJIs MO3HAYEHHS CTaHIB aK-
TUBHOCTI 00’€KTa Ha JiarpamMax MOCTiZOBHOCTEH 3aCTOCOBYIOTH CITEITi-
aNbHY TI03HAYKY — ¢hoxyc kepysannus (focus of control). Y Rational Rose
(oKyc KepyBaHHS MOKHA YBIMKHYTH/BUMKHYTH TaK:

» Tools » Options... ] Diagram M Focus of control // a6o ckunyTH.

HaityxuBanimii Tumnu moBinomienb: Procedure Call (BUKIHK TIpo-
Leayp, BAKOHAHHS omepaliii abo mepexia Ha BKJIaJeHi TOTOKH KepyBaH-
Hs1); Object Message (BUKITUK MeTOJiB 00’ekTa); Return Message (mo-
BEPHEHHA 3 BHKIIMKY HPOIEIypH/METOY; y MPOIEAYPHHUX TTOTOKaxX Ke-
pYBaHHS MOXXE HE BKa3yBaTHUCS, OCKUIbKM HESIBHO TependavdaeThcs Ha-
MPUKIHI aKkTHBi3alii 00’exra); Asynchronous Message (NO3HaYSHHS
MIPOCTOTO ACHHXPOHHOTO TIOBiTOMJICHHS, SIKE TIEPEAAa€ThCS B JOBUTHHUIMA
MOMEHT 1 HE CYNPOBOIKYEThCS OTPUMaHHM (hOoKyca KepyBaHHs 00’ €K-
TOM-TIpUHMaYeM).

IHKONTM 00’€KT MOCHIIaE MOBIAOMIICHHS CAaMOMY COO0i, 1HILIFOKYN
pegnexcusni noBinomnenus (Message to Self). Tlpuknaau: omnpaiito-
BaHHsI HATHCKaHHsI KiaBiml, Hadip uudp HoMepa TeneoHy TOILIO.

Jlinii, mo No3HaYaroTh Iepenavy MOBiOMIICHb (BUKIMKU METO-
IliB), TTO3HAYAIOTHCS HA3BOIO BUKOHYBAHOI [ii UM MEepeIaHWM IOBIiIOM-
neHHsIM. MoxXyTbh OyTH BifoOpakeH1 (QakTU4HI TapameTpH, Mepejani y
TOUYKY BUKJIMKY, YA PE3YJIbTAT, IO MOBEPTAETHCS IMICIISI BUKIIUKY .

Haiimpocrinn BUTIAAKU TaTyKSeHHS TIPOIECy B3a€MOJIiT MOXKHA 30-
Opa3uTu Ha OJHIN Jiarpami — aJbTEpHATHBHI MOBIIOMIIEHHS 300paxa-
IOTBCSI MApaIeIbHUMH MIPSIMAMH MiX JIHISIMU JKUTTIB CYCIZIHIX 00’ €KTIB.

Koxen anpTepHaTHBHUH TOTIK KEpyBaHHS MOXE CYTTEBO
VCKJIQAHUTH PO3YMIHHS MOJEINI, OTOX PEKOMEHIYIOTh KOJKEH IMOTIK Ke-
pyBaHHs 300pakaTH Ha OKpeMill iarpaMi HOCHIiJOBHOCTEMH.
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5.3. diarpamu xoonepauii

Hiaepama xoonepayii abo niarpama cmiBpoOitHunTBa (collabo-
ration diagram) ONMCye cmamuyny cmpykmypy o0’ e€kmis, MO peaiizy-
FOTh MMOBEIIHKY ITiICHCTEMH.

Mera koormepariii moyisrae y Tomy, o0 crenudikyBatu ocoOu-
BOCTI pealtizaiii npeyedenmis Ta HAUBXKIUBININX onepayitl y CUCTEMI.
Koomneparrist BU3HaUae CTpyKTypy MOBEIIHKA CHCTEMH Y TepMiHaX B3a-
€MoJTii YJaCHHUKIB I1i€i Koomeparlii i Moxe 300pakaTucs Ha PiBHI cneyu-
¢ixayit (specifications) uu Ha piBHI npuxnaodis (instances).

Jiarpama xooreparii Ha piBHI crienudikaiii MiCTHTb Kiacu, aco-
yiayii Ta koonepayii (300paxar0ThCA MYHKTHPHUM EJIITICOM, BCEpEInHI
SIKOTO 3alMCY€ThcS Ha3Ba Koomepatii). Taki giarpamMu koomeparii, 3a3-
BHYaii, BioOpakaloTh OCOOJIMBOCTI peaizaiii npeyedenmie y cCucTeMi
(mmB. myHKT 3.7).

Hiarpama xoomnepailii Ha piBHI NMPHUKIAAIB MICTUTh 00 exmu (€K-
3eMIUBIPH KJIACiB), 36°s3xku (EK3eMIUISIpU acouiamii) i nogidomienus
(3B’SI3KM TOMIOBHIOIOTHCSI CTPUTKAMH TOBiAOMJICHB). Ha 1mbomy piBHI
UTFOCTPYIOTh TIJIBKM Ti O0’€KTH Ta 3B A3KH, SIKI MAIOTh O€3MOcCepesHe
BIJIHOIIICHHS JI0 peatizailii IeBHOI koonepartii. s moBiJoOMJICHHS, 3a3-
BHUYal, IOAAIOTh Ha3BY Ta MOPSIKOBUH HOMEp Y 3arajbHild MOCIiI0BHO-
CTi [IOB1JIOMJICHb.

OpnHa 1 Ta X CyKyIHICTh 00’€KTIB MOXe OpaTh ydacTb y peaiza-
uii pisHEx koonepaniii. [Ipy 1bOMy MOXYTh 3MIHIOBaTHCH SIK 3B’S3KH
MK OKpEMUMH 00’€KTaMH, Tak i IMOTIK MOBIIOMIICHh Mk HEMH. Came
e BIiApi3HSAE miarpaMy Koomepamii Bim jgiarpaMu KjaciB, Ha sKii
3a3Ha4yaloTh yci 0e3 BUHATKY KJacH, iXHi aTpuOyTH 1 omepallii, a TAKOX
yci acoriamii Ta iHIII CTPYKTYPHI BiIHOIIEHHS MiXK eJIEMEHTaMH MOJIEII.

Jonat 00’ekT Ha jiarpaMmy Koorliepailii MOXXHa CTaHJIapTHUM
LIJIIXOM 3a JOIIOMOIOI0 BiAIIOBIAHOT KHOIIKK Ha CIeLiaJbHIM MaHeml 1H-
cTpyMeHTiB. OfHak 3pyuHile y Opay3epi MPOeKTy BUOKPEMHUTH HE0O-
X1THUH KJ1ac 1, yTPUMYIOUM HATUCHYTY JIiBY KJIABIITY MWIII, IEPETATHY-
TH HOro Ha 1moJie giarpamu. Y pe3yJbTaTi Ha Jiarpami Kooreparlii Bigo-
OpakaeThcsi 00’€KT 3 HA3BOIO KIIACY 1 MapKepaMu 3MiHH HOTO TeoMeT-
PUYIHUX PO3MipiB. 3a JOMOBJICHICTIO KOKEH 00’ €KT, 1110 JOAETHCS, BBa-
KaroTh aHOHIMHUM. 3aJ]aT! Ha3By 00’ €KTa MOKHA y BiKHI crienuQikaii.
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Ha piarpami koomepariii Mmoxe 300paxarucs myirbmuod’ekm (yc-
TaHOBJICHUN mpanopens multiple instances y cnenudikamii 06’ekra) —
MHOXHHA 00’€KTiB, sIKi CTBOPIOIOThCS Ha 0a3i omHOrO Kiacy. MynbTu-
00’€KT BUKOPUCTOBYIOTh JJIsl TOTO, 100 IMOKa3aTu Onepaii Ta CUrHANH,
SIKi aIpeCcOBaHO BCiif MHOXKWHI 00’ €KTIB.

O06’exTn — yyaCHHMKH 3B’SI3Ky Ha Jiarpami Koomeparii — MOXYTb
MaTH CTEPEOTHIIH, SIKi BKa3ylOTh Ha IXHIO POJIb y pearizalii Iboro 3B’ s-
3Ky. Haifuacrime BUKOPHCTOBYIOTh TaKi CTEPEOTHITH:

e <<unspecified>>— HeBU3HAYCHHUII (32 JIOMOBJICHICTIO);

e <<parameter>>— 00’€KT € MapaMeTPOM JAESKOI omeparii;

e <<local>> — noKajbHa 3MiHHA (00JaCTh BUAUMOCTI OOMEXKEHA Cy-
cizHIM 00’ €KTOM);

e <<global>> — ryobampHa 3MiHHA (00JaCTh BUIAUMOCTI TIOITHPIO-
€THCA Ha BCIO JliarpaMy Koorepariii);

e <<self>>— peduieKCUBHHUH 3B 30K 00’ €KTa 3 CAMHUM COOOI0, SIKUH
nepeadavac rnepenavdy 00’ €KTOM MOBIJOMIIEHb CaMOMY COOi.

YBara! V¥ Rational Rose 3amMicTh TEKCTOBUX CTEPEOTHUIIIB posiel 00’ €x-

TiB BUKOPHCTOBYIOTHCS CIIeLialIbHI MO3HAYKH (KBaJPATHK 3 JITEPOIO).

Jonaty noBioMJIeHHS Ha AiarpaMmy Koorepalii MOXKHa 3a JOIO-
MOTOI0 KHOTIKH 13 TIKTOTPaMOIO TMOBIJOMJICHHS Ha CIICMiadbHIN MMaHemi
iHCTpyMeHTiB. OfHaK 3py4HIIIEe 10/JaBaTH TOBIJOMJICHHS 32 JIOTIOMO-
rolo 3aknanku Messages y BikHi cienudikamii 38’ a3ky. [licns Bukonan-
HS KOMaHIH KOHTEKCTHOTO MEHIO Insert To (BCTaBUTH Y HAmpsMi) Bigo-
OpakaeTbCsl BUMANAIOYMM CIIMCOK 3 TPOIO3HUIIEI0 BUOOpPY ormeparii
BIJITIOBITHOTO KJIACY.

3aMiHs€EMO CTaHAAPTHY Ha3By omneparii Ha MHEMOHIYHO 3pO3yMi-
minnry HasBy. Ll Ha3Ba Oyze TakoK i HA3BOIO JTOJAHOTO IMOBITOMIICHHS.
VY pesynbraTi HUX Aiil Ha Aiarpami Koomepauii nopyd i3 JiHi€lo 3B’ S3Ky
BiI0OpaKa€EThCS CTPINIKA 3 HOMEPOM 1 HA3BOIO TTOBiIOMIICHHS.

YBara! 3B’s130K Ha miarpaMi Kooreparlii MoXe MaTH JIeKiTbKa TTOB1I0M-
nenb. [ToBIIOMIICHHSI Y IIbOMY BHIIQJIKY MOXXYTb 3JIMBAaTHCS B OJHY MO-
TOBILIEHY JIHIIO 3 JICKIIbKOMA CTPIIKAMH.

Ha pwuc.5.1 300paxkeHo miarpamy Koorepailii MoJIeNi MoYaTKy Te-

Jie(hOHHOT PO3MOBH.
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2. ToHCurHany()
:KomyTtatop 6. A3BiHOK()
e

—
4. HabipHomepy()
N = =
5. [Homep[lloBHMI]:BUKNN HTa(b) ﬂ
c:TenedoHHMI anapat

d:TenedoHHn anapat

9. ninTBEPANTN
1. nigHATMT py6Ky()
3. *[i:=1..n] HaGipLindpwu(i)
/F 8. ctBopuTH()
‘Posuosa 7. nigHaTUT py6Kky()
11. noyatnPo3moBy
e
% 10. noyaTuPo3moBy( %
a:aboHeHT

b:aboHeHT

Puc. 5.1. [liarpama xoomnepariii Mojieii mouaTky TenehOHHOT PO3MOBH
5.4. llpuxnan no0yaoBu giarpaM B3aemonii y Rational Rose

VY momnepeaHbOMY PO3IiIi CTBOpeHO Aiarpamy kiaciB (ViewOf-
ParticipatingClasses), sixi 6epyTh y4acTh y peaizallii npeneacHry “3a-
peecmpysamucs Ha kypcu” (nuB. puc. 4.16). 3apa3 noOyayemo aiarpa-
MU B33a€MOJIii, SKi BiOOpaKaTUMYTh OCOOJIMBOCTI TOBEIIHKN 00’ EKTIB,
AKi peamizyroTh Iieit mpeneneHT. Ilepeaycim Oymyemo miarpamy (OmHy
4y OiJIbINe), sIKa ONMCY€E TOJOBHUHN MOTIK MOAIH 1 HOTO MiAJersIi TOTOKH.
J11s1 KOXKHOTO aJTbTEPHATHBHOTO MOTOKY OYAyEMO OKpEMY Jiarpamy.
Cmeopennst diacpamu nocrioo8Hocmell 0CHOBHO20 NOMOKY NOOIL:

{ Logical View & Design Model ¢ Use-Case Realization

{ Use-Case Realization-Register for Courses

< Register for Courses W ITKM // na koonepauii y 6pay3sepi

» New » Sequence Diagram

Name:= Register for Courses-Basic Flow // Ha3sa niarpamu
AHAJIOTIYHO CTBOPIOEMO JiarpaMU TOCIIJOBHOCTEH @1bMepHAMUEHUX
nionomoxis momini: Register for Courses-Basic Flow (Create Shedule),
Register for Courses-Basic Flow (Update Shedule), Register for Cour-
ses-Basic Flow (Delete Shedule).
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Hanawmyeanus onyiti u1st 1iarpam B3a€EMOZIII:
» Tools » Options ... (] Diagram M Sequence Numbering
M Collaboration Numbering M Focus of Control (3usitu)

Vi WO

: RegisterForCoursesForm  RegistrationController
: CryneH

jury

1. registerForCourses( )

2. isRegistrationOpen( )

3. [registration open]:displayPossibleOperations( )

<
4. createshedule( )
/2~ [Sequence Diagram: Registrer for
Courses / Register for Courses-Basic
4 Flow (Create Shedule)
5. updéteShedule( ) Flow (Create Shedule
6/deleteShedule( ) —
[/ N Sequence Diagram: Registrer for
o Courses / Register for Courses-Basic
Vv L Flow (Update Shedule)
OI:[MH 3 uMxBapiaHTiB \\\
BUKOHYETLCA ﬁ -

Sequence Diagram: Registrer for
Courses / Register for Courses-Basic
Elow (Delete Shedule

Puc. 5.2. Jliarpama nocninoBaocreit Register for Courses-Basic Flow
3anosnenns diacpamu nocrnioosnocmeti Register for Courses-Basic Flow:

U Logical View ¢ Design Model ¥ Use-Case Realization

{ Use-Case Realization-Register for Courses

{ Register for Courses &' Register for Courses-Basic Flow

O JIKM (mBiui) // BigKpUTTS TOPOXKHBOI TiarpaMu
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// Tleperaruite aktopa Cmyoenm i3 Opay3epa Ha Aiarpamy

// TlepetsirHiTh Knacu RegisterForCoursesForm 1 Registration-

/I Controller i3 Opay3epa Ha giarpamy

1) < Object Message // dikcyemo JIKM i mpoBoAMMO MUILEIO Bij

// miii xutTss Cmydenm 1o MiHii )XUATTA RegisterForCoursesForm

2) & Homep_mnosigomienns U TTIKM

3) » <new operation> Name:= registerForCourses( ) 1 OK
ITloemoproemo nii 1 — 3 A0TH, TOKW HE BBEIEMO yCi iHIII TOBIIOMICHHS
(muB. puc. 5.2). lns pedieKCHBHOTO MOBIIOMIIEHHS 3 BUKOPHCTOBYEMO
kHOTIKY Message to Self.
Posmiwenns na oiacpami npumimox:

& Note // Ha crieniaibHii aHeNi IHCTPYMEHTIB

U JIKM // na micui po3millieHHs IPUMITKH

< Hosy npumimky Ta yBEIITh TyIU TEKCT

& Anchor Notes To Item // Ha crieniaapHii MaHe i iIHCTPYMEHTIB

U JIKM (i 3adikcyiite) // mpoBediTh MOKKIUK Bill IPUMITKH 10

// enemMeHTa iarpamMu, 3 SKHM BOHA 3B’SI3Y€ThCS (IITPUXOBA JiHis).

// 11106 CTBOPHUTH MPUMITKY — nOCUIAHHA HA 1HIINY AiarpaMmy, CTBO-

// piTh MOPOXKHIO MPUMITKY 1 IIEPETATHITH Ha Hel 3 Opay3epa moTpiod-

// By piarpamy.

3anoBHeHy miarpamy nocnigoBHoctel Register for Courses-Basic

Flow 3 mpuMiTkamMu — MOCHJIAHHSAMH Ha iHIII JiarpaMu — 300pakeHo Ha
puc. 5.2. [lnst cTBOpeHHS BiAMOBIAHOI Koomepartii (puc. 5.3) 10CTaTHBO
BiIKpUTH Iiarpamy mociinoBHocteil Register for Courses-Basic Flow i
HaTUCHYTH KiaBimry F5.

3. [registration open]:displayPossibleOperations( )
1. registerForCourses( ) >

4. createshedule( )

5. updateShedule( )

6. deleteShedule( )
—

‘ : RegisterForCoursesForm ‘

2. isRegjistrationOpen( )
: CTyneHT \L

‘ : RegistrationController

Puc. 5.3. [Jiarpama xoonepartii Register for Courses-Basic Flow
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Hanamryemo Tenep omii Asst giarpaM B3aeMoJIii Tak:
» Tools » Options ... (] Diagram M Sequence Numbering
M Collaboration Numbering M Focus of Control
Otpumany mpu 1pOMy Aiarpamy mnociigoBHocTeld Register for
Courses-Basic Flow 3 dokycamu kepyBaHHsI 300pakeHO Ha puc. 5.4.

-+ O O

- RegisterForCoursesForm : RegistrationController
_ CrypeHt D D

1. registerForCourses( )

/U 2. isRegistrationOpen( )

J 1

3. [registration opefn]:displayPossibIeOperations( )

<

4. createshedule( )

7 —— 1] | Sequence Diagram: Registrer for B

/ Courses / Register for Courses-Basic

Flow (Create Shedule)

/

5. updateShedule( )

* /éteSheduIe( ) o Sequence Diagram: Registrer for AN
: PN /L J Courses / Register for Courses-Basic

Flow (Update Shedule)

OpvH 3 unx BapiaHTiB
BUKOHYETLCS

Sequeni:e Diagram: Registrer for
Courses / Register for Courses-Basic
Flow (Delete Shedule

Puc. 5.4. [liarpama nocmigoBHocTe#t Register for Courses-Basic Flow
CrBoproemo miarpamy Register for Courses-Basic Flow (Submit
Shedule) ms BimoOpaskeHHsI poOOTH 3 MiAITOPSIKOBAHUM KyPHAJIOM:
¥ Logical View { Design Model ¥ Use-Case Realization
{ Use-Case Realization-Register for Courses
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< Register for Courses W ITKM // na koonepauii y 6pay3sepi
» New » Sequence Diagram
Name:= Register for Courses-Basic Flow (Submit Shedule).
AHaJOTiYHO 3allOBHEHHIO Jiarpamu nociigoBHocTeil Register for
Courses-Basic Flow 3amoBHIOEMO miarpaMu ITOCITIIOBHOCTEH arbmep-
HAMueHUX NOMOKIE TIOIN:
Register for Courses-Basic Flow (Create Shedule) — puc. 5.5;
Register for Courses-Basic Flow (Update Shedule) — puc. 5.6;
Register for Courses-Basic Flow (Delete Shedule) — puc. 5.7,
a Takox donomidxcry niarpamy Register for Courses-Basic Flow (Submit
Shedule) — puc. 5.9.

A0

_ RegisterForCoursesForm

_ Crynent _ RegistrationController }_Q
1. createshedule( )

: CourseCatalogSystem

2. getCourseOfferings(

\

: Karanor kypcis

3. getCourseOfferings(forSemestr )

4. getCourseOfferings(

5. displayCourseOfferings( )
pz—

6. displayBlankShedule( ) : Shedule
=—|

7. selectOfferings(
reateSheduleWithOfferings( ) : Student
9. createWithOfferings( )

10. addShedule(Shedule)

8.

o

Courses / Register for Courses-Basic
Flow (Submit Shedule

| o

Y uit Touwi BuknukaeTbes Register for
Courses-Basic Flow (Submit Shedule)

Sequence Diagram: Registrer for j

—~

~

Puc. 5.5. [liarpama Register for Courses-Basic Flow (Create Shedule)
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‘ : Shedule ‘

}—Q @ ‘ : Student ‘
: RegistrationController

: CTyneHt . RegisterForCoursesForm
: CourseCatalogSystem

1. updateShedule( )
rSemestr)

CurrentShedule(Student,forSemestr)

2. get
3. getShedule(fo

Shedule(Shedule)

P=m—]

5. getCourseOfferings( )

4. display]

6. ggtCourseOfferings( forSemestr)

ourseOfferings( )

=

ns( )

7. display!

dateOfferingSelectior

8.u
ns()
i 1s()

vdateSheduleWithNewSelectio
10. up

Sequence Diagram: Registrer for
Y uint | Courses / Register for Courses-Basic j
Submit Shedule Flow (Submit Shedule)
Puc. 5.6. [liarpama Register for Courses-Basic Flow (Update Shedule)
\ : RegisterForCoursesForm @

: Ctynent

1. deleteShedule( )

9. uf

OuLli BUKIMKAETBCS

: RegistrationController
: Student

2. getCurrentShedule()

3.9g str)

4. displayShedule(Shedule)

: Shedule

ileDeleteConfirmation( )

5. requestShedy
[P=—

onfirmSheduleDeletign( )

|

6. ¢f
7. deleteCurrentShedule( )
|
8. deweteshehule( forSemestr)
’( 9. delete( )
| 10. removeStudent(Shedule)
CTyneHT BuaansieTbcs 3i N P

CMNUCKIB KypcCiB, ki 6ynun y
rpadiky, Lo BUIyYaeTbCA

Flow (Delete Shedule)

Puc. 5.7. [liarpama Register for Courses-Basic
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st ctBopeHHs AonoMixkHOI niarpamu Register for Courses-Basic
Flow (Submit Schedule) rHeo0XimHo monepeaHLO MOOYAYBATU acoyitio-
eani knacu ScheduleOfferinglnfo 1 PrimaryScheduleOfferinglnfo (nus.
puc. 5.8), sAki BimoOpakaTUMyTh BJIACTUBOCTI 3B’SI3KIB MIX KJIacaMu
Schedule i CourseOffering. Po3mictumo 11i kiacu y maketi OtherEntity,
a miarpamy knaciB CourseOfferingInfo — y naketi Analysis Model.

<<entity>>
<<entity>> o.n CourseOffering
Shedule (from CoursesEntity)
(from OtherEntity) / alternateCourses
0..n s
0..2
<<entity>> <<entity>>
PrimarySheduleOfferinginfo SheduleOfferinginfo
(from OtherEntity) — (from OtherEntity)
&hgrade Ehstatus

Puc. 5.8. [liarpama knaciB CourseOfferinglnfo

AcoritioBannii kimac ScheduleOfferinglnfo, mo 3B’s3ye rpadik
crynenra (Schedule) 1 acomiamiro anbTePHATUBHOTO KypCy, MAa€ TUTBKU
OJIMH aTpUOYT status (cTaTyc Kypcy B KOHKpETHOMY I'padiky), mo Mo-
JKe Ha0yBaTH 3HAYCHHS: “NO3HAUeHUll 015 00ayueHHs 00 epaghika” (sele-
cted) abo “cxacosanuit” (cancelled).

AcoritioBannii kmac PrimaryScheduleOfferinginfo, mo 3B’s3ye
rpadik crynenta (Schedule) 1 acoriarito OCHOBHOTO KypCy, Ma€ aTpu-
Oytn grade (oyinka 3a Kypc) 1 status (cmamyc kypcy). ATpudyT
status Moxe HaOyBaTH 3HAUCHHS: “@Hecenuul y epaghix” (enrolled) i
“3aghikcosanuil y epagixy” (committed). SIKIoO Kypc y TpoIeci 3aKpuT-
TS peecTpallii MepexouTh 3 ajJbTEPHATUBHOIO B TOJOBHUH, TO JO Bij-
TIOBITHOT acoriallii 1o1aeThes aTpuOyT grade (oyinKa).

Omxe, knac PrimaryScheduleOfferinglnfo ycnankoBye BiacTh-
BocTi kiacy ScheduleOfferinglnfo 1 nonae cBoi BnacHi (puc. 5.9).
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% RegisterForCoursesForm @ ShEdlﬂe Q

Registratio nControIIer Prlma[yShed uIeOfferlnﬂnfo

1. submltSheduIe( ) Q
2. submitShedule( )

: CourseOffering
3.save()
: Student
4. submit( )
|5.isSelected( )
MoBTOpSATM AN BUGPaHIX _— ///ti/s/seleoted]

KypCiB (OCHOBHUX Ta

arnbTepHATUBHIX) 6. hasPreRequisies(CourseOffering )

7. stillopen()

8. anyConflicts( )
= a—

[has pre-reqisities, course
offering open and no conflicts]

9. addStudent(Shedule )

10| markAsEnrolled( )

Puc. 5.9. [iarpama Register for Courses-Basic Flow (Submit Schedule)

ITouaTkoBuii Habip 3B A3KiB MK KJIaCAMH YTOYHIOETHCS HA OCHO-
Bi aHami3y giarpam xoomepaiiii. SIKIIo aBa 00’ €KTH B3a€MOIIOThH (00Mi-
HIOIOTKCS TTOBIIOMJICHHSIMH ), TO MK HUIMH Ha Jiarpami Koormepariii Mae
ICHYBaTH 3B’S30K (LIUIAX B3a€MOJii), SIKHH MEPETBOPIOETHCS y JBOHA-
MPaBJICHY ACOIAIli0 MIXK BiJIIIOBITHUMHY KJIacaMH. SIKIIO OB1IOMJICHHS
MIDX JIESKOIO Maporo 00’€KTIB MepeAaaroThCs TIIBKU B OJHOMY HaIpsMi,
TO JIJIs BITIOBIAHOI acoIiaIlii BBOJIATH HAIIPsIM HaBiTamii.



5. MopenroBaHHs B3aeMO/il Ta NOBENIHKHA 00’ €KTIB 97

5.5. diarpamu cranis

liaepama cmanis (State chart diagram) BU3Ha4ae yci MOXJIHUBI
CTaHU (state), y SIKUX MOXE 3HAXOJUTUCS KOHKPETHHUH 00’ €KT Iij| 4ac
CBOTO ICHYBaHHS, a TaKOX NPOIlEC 3MiHM CTaHIB I[LOTO O0’€KTa y
pe3yIbTaTi HaCTaHHS NESKUX MOMiH (event).

Ha giarpami BUOKpEMITIOIOTH JBa CICIIAILHUX CTAaHHU — MOYaTKO-
BUl (start) i KiHIEeBUH (sfop). [loyaTkoBUN CTaH BUOKPEMIIIOIOTH 4YOp-
HOIO KPAaIKoIO, BiH BiJIOBITAa€ TUTLKH IO CTBOPEHOMY CTaHY 00’ €KTa.
KinneBuii cTaH BHOKPEMITIOIOTH YOPHOIO KPANKOIO B OLIOMY Kpy3i, BiH
BiJINIOBiIae cTaHy 00’€kTa Oe3rmocepeHbO nepen Horo 3HuIIeHHsM. Ha
Jiarpami ctaHiB MOke OyTH TiJBKH OJUH TOYATKOBHU CTaH i JEKilIbKa
KIHIIEBUX CTaHIB (a00 KiHIIEBUX CTaHIB MOXKE HE OyTH B3araii).

VYeci iHmi craHu 300paxaroTh NPSIMOKYTHUKOM 13 3a0KPYTJICHUMH
kpasimu. KoxkeH ctan mae Bi yacTUHM. Y BepXHil 4acTHHI BimoOpaxka-
I0Th Ha3By craHy. Ha3Ba crany moxxe OyTH NOPOXXHBOIO (aHOHIMHULL
cta). HkHIO 4acTHHY CTaHy NMPU3HAYEHO JUIS BiOOpaKCHHS BHYT-
pilHIX il (actions), sKi BUKOHYIOTbCS y BIIIOBiJb HAa BU3HAUYCHI MOIi1,
0 BUHUKAIOTh Yy IIbOMY cTaHi. Hampuknan, miarpama craHiB 00’€KTa

knacy Account (Paxynox) moxxe HaOyBaTH BUIIIALY K Ha puc. 5.10.
o

MepeBULLEHHSA KpeauTy

PaxyHok 3HATu rpoui[ BanaHc Bia'eMHuiA
BigKpuTUin entry/ TM4yacoBO 3aMOPO3NTN PaxyHOK
do/ MoeigoMut KnieHTa

exit/ PoaMopo3um paxyHok

BHectu rpowi( Cyma )[ BanaHc
[opatHin ]

Bumorg krieHTa 3akputi paxyHok /

3Bepertu aaTty 3akpuTTs eBipka 6anaHcy[ banaHc Big'emHwiA |

PaxyHok 3akputuii

‘ exit/ Binaam kpeauTHy KapTKy

Puc. 5.10. liarpama craniB 06’ exTa Knacy Account
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Jliig crany 00’€kTa MOYHa 3a1aTH 6Xi0HY nodilo (On Entry), 6u-
XiOHy nodito (On Exit), dosinbhy nodio (On Event Hassallomii) i
IisuTbHICTB (Do). Y BiJIMOBiAb Ha BUHUKHEHHS IMOJIIi YU i1 yac peai3a-
mii MisJIbHOCTI MOXKHA 3aJaTH MPOCTy Ait0 (Action) YW HajiciIaTH
MOBIIOMJICHHS1/aKTUBI3YBaTH 10/it0 (Send Event) iHIIOMY 00’ €KTY.

Ormrc IpoCcTrX i Mae Takuid opmar:
entry | exit|do/gis // omnHa 3 momitt (entry, exit) um do

event Haseallogii [ (CmucoxllapameTpir) ] [yMoBa] / mis

Onwc akTHBi3anii nofii Mae Takuit Gpopmar:

entry | exit|do /*06'exr.Hassallogii [ (ComcoxllapamMeTpis) ]
event Haseallogii [ (CnmcoxkllapamMerpir) ] [yMoma] /

~06'exT.HasBallogii [ (CnucoxkllapamMeTpiB) ]

Jusa peamizamii peakiii Ha MO0 cTaHy 00’€KTa YW peajizallii
TSITTEHOCTI cTaHy 00’ €KTa HEOOX1THO BUKOHATH TaKe:

& Cran_o6’exra » Open Specification ...

("1 Actions O TIKM // Ha o6macti po3MillieHHs il

» Insert &' HoBy mogiro U ITKM > Specification ...

{ When // yrounuTy momito un oOpaTH JisIBHICTE

// s On Event BiJKpPHBAIOTHCA IMOJIs BBeJAeHH: Event (Ha3Bu
// mopii); Arguments (cricky napametpis); Condition (ymoBwH)

U Type &' Action (un Send Event)

// 1ns Send Event BiJIKPUBAIOThCA 10JIs BBEZCHHS: Name (Ha3BU
// mopii); Send Arguments (cnucky nmapametpiB); Send target

// (Ha3Ba 00’€KTa)

// onmcaTy Nito 4 chopMyBaTH MTOBIOMIICHHS

0 OK W OK
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Ilepexooom (Transition) Ha3UBAIOTh MEPEMIIIEHHS 3 OJHOTO CTa-
Hy 00’€KTa B iHIIMK BHACIIJOK BUHUKHEHHS MeBHOI noii (Event). Ha
niarpami mepexin 300pa)aroTh CTPUIKOO, M0 MTOYMHAETHCS HA MEpBic-
HOMY CTaHi i 3aKiHIYETHCS HACTYITHUM CTaHOM. llepexoam MOXyTh Oy-
1 pednekcuBuumu (Transition To Self). Haiinpocrimmii nepexig mae
Taky crenudikaiito (BigoOpakaeTbcs OPyY 31 CTPIIKOFO):

Haseallogii [ (CnmcokllapamerpiB) ] [ [ymMoBal] ]

Haiinpoctimmit nepexing 3i crany 1 y cTaH 2 imocTpye, IO
00’€eKT, siKui nepedyBae y craHi 1, nepeiine y cran 2 ToJi, Konu BingOy-
JeThCSl BU3HAYCHA Ui TMEepexXody MOMis 1 CIpaBOUTHCS 3a/laHa yMoBa
(na miarpami 0OMEKXy€ThCSI KBaAPATHUMH JTy>KKAMH).

Tlonis, mo BHU3HA4YaeThcsa Haspowollomii, MOXKE 3aJaBaTUCS Ha3-
BoIo omepaii abo 3Bu4aiiHo0 (paszoro (sixk Ha puc. 5.10). Hanpuxnan,
3aMicTh (Gpa3u “Bumoea Kiiewma 3aKpumu paxyHok” MOXHa 3allaTH
Ha3By oriepailii RequestClosure. Y Mojii MOXKYyTh OyTH HapameTpu.
Hanpuknan, mozist “Buecmu rpoiri” Mae mapaMmeTp Cyma.

[1ig yac BUKOHAHHSI MIEPEX0Ay MOKHA 3aJaTH MPOCTY Ai0 (Acti-
on) YM HaJ[iC/IaTH MOBIJJOMJICHHSI/aKTUBI3yBaTH MO0 (Send Event)
iHIIOMY 00’ €kTOBi. OnUC Nepexoay MaTUMe Takuid popmart:

Haseallogii [ (Cnucoxkllapamerpir) ] [[yMoBa]] / mis
Hasmallogii [ (ComcoxllapamMeTpir) ] [ [yMoBa]] /

~06'exT.HasBallogii [ (CnmucoxkllapamMeTpiB) |

VY Oyap-aKOMy BHIIJKY AJISl OMUCY crierudikarii mepexoay Heoo-

X1JTHO BUKOHATHU TaKe:

A Tlepexin » Open Specification ... "] General

Event := Hasmallogii; Arguments ;= CnmucoxllapaMeTpis

(1] Detail; Guard Condition := yMoBa

// 3a moTpedu onucaty Jito y nomi Action 4u chopmyBaTu

// moBimomiteHHs y nojisix Send Event (Hassallogii),

// Send Arguments (Cnucoxllapamerpis); Send target (06 ' exT)

O OK
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Hemae moTpeOu cTBOprOBATH JiarpaMu CTaHiB JJIs KOXKHOTO Kila-
Cy, 1X BUKOPUCTOBYIOTh TUIBKH Yy CKJIAIHUX BHIaAKax. OJHaK, SKIIO
00’€KT AESKOTO KJIaCy MOKE ICHyBaTH y JEKUIBKOX CTaHaX 1 y KOKHOMY
3 HUX T0-Pi3HOMY IOBOAUTHCS, TO JUIs HBOTO Taka Jiarpama Moxe OyTu
Jy’K€ KOPUCHOIO.

? 3anuTaHHs 115 caMonepeBipKH

JlaiiTe BU3HaYEHHs B3a€MO/Iii Ta MOB1IOMIICHHS.

SIk 300pakaroTh MOBIIOMIICHHS Ha Jiarpamax?

o Take xmient? o Take cepsep?

[Ilo BimoOpakae miarpaMa Koomepaiin?

o BimoOpakae miarpama MOCTiTOBHOCTEH?

o BimoOpakae miarpaMa cTaHiB?

o Take xuTTEBA JiHIT 00’ €KTA?

Sxi popmu 300pakeHHs] HAa3BU 00’ €KTa BUKOPUCTOBYIOThH Ha Jlia-

rpaMax B3aeMoii?

9. o BimoOpakae pokyc kepyBaHHs? SIK HOro aKTHBI3yBaTH/IeaK-
TUBi3yBaTu?

10. KopoTko oxapakTtepu3yiTe Haily>KMBaHIIIIl TUITU MTOBIIOMJICHb Ha
JiarpaMax B3aeMOIil.

11. KopoTko oxapakrepusyiiTe HaWBKHBaHIIII THIH PoJiei 00’ €KTIB
Ha JiiarpaMax Kooreparfii.

12.  KopoTko oxapakTepu3yHTe HaWBKHBAHIIII CTEPECOTHIIHN 3B’SI3KiB
Ha Jiarpamax KooTeparii.

13. IIlo Take cran 06’exTa? Sk Horo 300paxar0Th?

14. Illo Take aHOHIMHMI cTaH 00’ e€kTa?

15. o Take movyaTkoBuit cTad 00’ekTa? Sk Horo 300pakaroTh?

16. Illo Take kxiHueBu# crad 06’ekra? Sk Horo 300paxaroTs?

17. SIki mopnii BUKOPUCTOBYIOTH MJIsI XapaKTEPUCTUKU MOBEIIHKH
00’€eKTa y IeIKOMY CTaHi?

18. Ik aKTHBI3yIOTH MPOCTY BHYTPIIIHIO JI0 AJISl CTaHy 00’ €kTa?

19. Sk akTHBI3yIOTH JIOJIy4€HHs MOl 30BHINIHEOTO 00’ €KTa Ui Ja-
HOTO cTaHy 00’exTa?

20. Onumite cnenu}ikamiro HAWMIPOCTIIIOTO Mepexoxy MiX 00’ €KTa-
MHU.

21. Sk aKTHBI3YIOTH [Iit0 JJIsI IEPEXOY Mixk 00’ €KTamMu?

PN RE WD =
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6. MPOEKTYBAHHSA APXITEKTYPHU ITPOI'PAMHOI
CUCTEMMU

Ilnan BUKJAaxXy MaTepiany:
1. 3araibpHi OJOXKCHHS.
2. JliarpaM#u KOMIIOHCHTIB.
3. Jiarpamu po3MiIIeHHS.

= Ki1r04oBi Tepminu po3ainy

Y [Hiaepamu peanizayii Y Komnouenmu

Y Hiazpama komnonenmie X' Bysnu mepeoici

Y [iazpama posmiwenns Y Imnopmosanuii inmepgetic
Y Excnopmosanuil inmepgeiic Y Dizuuni KaHanu 36’ 3Ky

6.1. 3arajanHi moJI0KeHHd

BaxnuBoro BIacTUBICTIO 00’ €KTHO-OPIEHTOBAHOTO MO/JICITIOBAHHS
MIPOTPaMHUX CHCTEM € H0200JiCeHicb MOJeNIe CUCTEMH BiJl cTafii aHa-
J3y 10 MporpaMHUX MOIYTiB. Ll mOTomKeHICT, MOenel 3a0e3mneuy-
€THCS 3aBISKM 3aCTOCYBAHHIO IMPUHITUIIB aOCTparyBaHHs, MOTyJIbHOCTI
Ta moJiiMop¢i3My Ha BCiX CTamisix po3poOku. Mozeni aHalli3y MOXYTh
0e3rnocepeIHbO MOPIBHIOBATUCS 3 MOJISIISIMU peai3allii.

ITapagurmMa 00’€KTHO-OPIEHTOBAHOTO MOCITIOBAHHS ITOJICTIIHIIA
MIPOIIEC B3aEMOPO3YMIHHS MiX pO3POOHUKAMHY, EKCTIEPTaMHU 1 3aMOBHU-
KaMH CHUCTEMH.

CraHnapTHOIO HOTAI€l0 Ui MOJETIOBAHHS BEJHKHX HpOrpaM-
HUX CHCTEM Ha OCHOBiI 00’ €KTHO-OPI€HTOBAHOI METOOJOTII CIIyTY€E YHi-
(hixoBana moBa monemoBaras (UML). Ha 6asi 1i HoTaril onmucyroThCst
eTany poOOTH Haj IPOCKTOM, CTaBIISATHCA 3a/1a4i aHATITUKAM, TIPOEKTY-
BaJIbHUKAM, MpOrpamicTaM, TECTyBaJbHHKaM, CHCTEMHHMM aJAMiHiCTpa-
TOpaM TOLIO.

O0’eKTHO-OpiEHTOBAaHA METOJIOJIOTIST OTIMPAETHCS HA CUCTEMY JTia-
rpamM — OJIMHMYHHX OMHUCIB (parMeHTiB cucTeMd. Pi3Hi TvmM niarpam
BiJOOpaKaloTh Pi3Hi aCMEKTH CUCTEMH. Y KOXKHOI JiarpamMu € CBOS MeTa
i cBOsI ayauTOpisi. MoJemoBaHHS 3IHCHIOETBCSA SIK “TIOPIBHEBUN CITYCK”
Bl KoHyenmyanbHoi MOZCII IO J02iuHoi, a TIOTIM 0 ¢hizuunoi Momemi
IIPOrPAMHOI CUCTEMH.
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KonnenryanbHy MoJienb 300paaroTh SK Jiarpamy npeyeoeHmia
(Use Case diagram), siKi CIyTYIOTH JIJI1 BAKOHAHHS 1TEPAIliHHOTO ITUKITY
3araJibHOT TIOCTAHOBKH 3ajlaul pa3oM i3 3aMoBHHKOM. Jliarpamu mpere-
JICHTIB € OCHOBOIO JUIs JIOCSATHEHHS B3a€EMOPO3YMIHHS MiX Iporpamic-
tamu-nipodecionanamu i “6i3HeCMeHaMU ™~ — 3aMOBHUKAMH MPOEKTY.

Jloriuna Mopenp Aae 3MOTY BH3HAYaTH [1Ba PIi3HUX TOTISAIN Ha
CHUCTEMU: CTaTHYHUN 1 nauHamivanid. CTaTHYHA MOJEIh BHPAKAETHCS
niarpamamu xracie (Class diagram), ki € OCHOBOO JJisi TeHepallii mpo-
IPaMHOTO KOAY LIJIbOBOK MOBOIO IIPOrpaMyBaHHS.

Juis omucy JAMHAMIKM CHCTEM BHKOPHUCTOBYIOTHCS JlarpaMu
nogedinku (behavior diagrams), Mo MAPO3AUISIIOTLCS Ha:

e jiarpamu cmarnig (statechart diagrams);

e miarpamu axmugnocmi (activity diagrams);

e jiarpamu g3aemo0ii (interaction diagrams), sIKi CKIaJJalOThCA 3:
— niarpam nociioognocmeli (sequence diagrams);
- niarpam xoonepayiii (collaboration diagrams).

®diznyHa MOJIENb 3a/Ia€ThCs Tiarpamamu peanizayii (implementa-
tion diagrams), 3a AOTIOMOTOIO SIKUX OINHCYIOTh apXiTEKTypy Iporpam-
HOl1 cucTeMu. BoHM CKIamaroThCs 3 giarpaM xomnonenmie (component
diagrams) i miarpam posmiwenns (deployment diagrams).

Komnonenm — ¢iznunnii Mmongynp xogy. Hum MoxyTb OyTH BUKO-
HaBYi MOXyJIi Koxy, 06i0mioTeKku, Tabmuii 6a3 naHux, daimm i JOKyMeH-
Th. JliarpaMu KOMIIOHEHTIB UTIOCTPYIOTh BUTIIAI Mozeli Ha (iznaHOMY
piBHi. Ha Hiif 300pakafoTh THNMH KOMIIOHEHTIB MpPOrpaMHOro 3a0e3-
MEYCHHsI CUCTEMH 1 3aJIeKHOCTI MiXK HHMH, 110 BUHUKAIOTh Ha eTari
KOMIIUISIIIT Y Y TpOIleci BUKOHAHHSI ITPOTPaMHU.

JiarpaMu po3MillieHHs UTIOCTPYIOTEH (Di3UTHE PO3MIIICHHS Pi3HUX
KOMITOHEHTIB CHCTEMH Yy 8y31ax Mepexi (mporecopax, Gi3uuHux i Jio-
TYHUX OPUCTPOsIX). [Ipoyecop — MaliuHa, IO Mae OOYUCITIOBAIBHY I10-
TYXKHICTh 3 00poOKHM nmaHuX (cepBepd, poOodi CTaHIii, MIKpOUINU TO-
o). /lpucmpiii — anaparypa, 10 He BOJIOJi€ 0OYNCIIOBAILHOIO MTOTY K-
HICTIO (TepMiHAIN BBE/ICHHS/BUBEICHHS, IPUHTEPH, CKAHEPH TOIIO).
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6.2. liarpaMn KOMIIOHEHTIB

JiarpamMa KOMITOHEHTIB 3a0e3IeUy€ y3Tro/DKCHHA TTepexil Bif JIo-
FIYHOTO YSBJICHHS JI0 KOHKPETHOI peaiizallii mpoekTy y ¢opmi mpo-
rpamMHOro koxay. OfHi KOMIOHEHTH MOXYTh iCHYBaTH TiIbKM Ha eTari
KOMITUTATIIT KOy, 1HIIII — Ha eTarli HOro BUKOHAHHSI.

VY OGararbox cepeloBHINAX PO3POOKH KOMIOHEHT (200 MOyJib)
BiJMoBigae okpeMoMy (¢aiinoi. ['onoBHUMHU TpadidyHUMH €IEMEHTaMH
JliarpaMy KOMIIOHEHTIB € KOMHOHeHmU, inmepgheticu 1 3anedxcHocmi Mix
HUMHU (O3Ha4eHHA Ta 0a30Bi MO3HAYEHHS Ui KOMIIOHEHTIB Ta 1HTep-
¢eiiciB auB. y myHKTI 2.2). BigHomeHHsS 3aleXHOCTI PO3TISHYTO Y
myHKTax 2.3 14.4.

Haramaemo, 1o BiTHOMIEHHS 3aJICKHOCTI CIIYTY€E I 300pakeH-
HS crienianbHOi (OpMH 3B’ SI3KYy MiXK ABOMa €JIeMEHTaMU MOJEINi, KO-
7 3MiHa OJHOTO €JeMEeHTa MOJENi BIUIMBAE HA 1HIIUN €JIEMEHT MO-
neni abo CIPUYMHIOE 10 HOTO 3MiHH.

Ha ngiarpamax KOMITOHEHTIB 3aJIEKHOCTI MOXYTh BimoOpaxkaru
3B’SI3KM OKpeMHX (aiiiliB MpOrpaMHOi CUCTEMH Ha eTali KoMl Ta
reHepailii 00’€KTHOro Koay. B iHIIMX BHMaaKax 3aJ€XHICTh MOXE Bi-
no0pakaTu HASIBHICTh Y He3anedcHoM)y KOMIIOHEHTI OMHUCIB KJIAciB, sKi
BHKOPHUCTOBYIOTHCS Y 3A1€HCHOMY KOMITIOHEHTI JIjIsi CTBOPSHHSI BiZIITOBII-
HUX 00’ €KTIB.

Ha miarpamax KOMIIOHEHTIB 3aJIS)KHOCTI MOXKYTh TaKOX 3B’SI3yBaTH
KOMITOHEHTH Ta IMIOPTOBaHI iHTepdeiich. 3a1eKHICTh KOMIIOHEHTa-KITIEH-
Ta B IMIOPTOBaHOTO iHTEpdeElicy (IepeTaryeTbest 3 Opay3epa Ha mia-
rpamMy) O3Ha4ae, 10 KOMIIOHEHT BUKOPHCTOBYE BiAMOBIIHMIA iHTEpdetic
y TIpoIieci CBOrO BUKOHAHHS.

Boanouac Ha wiii e giarpami Moxke OyTH ¥ iHIIMIA KOMIIOHEHT,
KU peanizye med iHtepdetic. BimHomenHs peamizamnii iHTEepdeicy
chopmyeThbed, SKII0 MepeTATHYTH iHTepdeiic 3 Opay3epa Ha BiAMOBIA-
HUI KOMIIOHEHT.

Hanpuknazn, 300paxkeHuil Hx4e GparMeHT AiarpaMu KOMIIO-
HeHTiB (puc. 6.1) BizoOpaxae iHopmaito npo Te, 10 KOMIIOHEHT Main
3aJIOKHTH Bill iMnopmosanoeo inTepdeiicy IDialog, sSIKUi peanizy€eTh-
Cs KOMIIOHEHTOM Library. Y npoMy BHUNAIKy Ui KOMIIOHEHTA
Library intepdeiic IDialog € eKCHOPMOBAHUM.
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Main Library
IDialog
BigHoLlueHHst Bip,HoLueHHﬂ
3anexHocCTi peanisauii

Puc. 6.1. ®parmeHT aiarpaMyu KOMIIOHEHTIB
Ha puc. 6.2 300paxeHo KOMIIOHEHT (200 MOJYJb) TOJIOBHOI IPO-
rpamu (y ¢opMi TIKTOTpaMH Ta CTEPEOTHUITY ), SIKAH TMO3HaYa€e ¢aiin, mo
MICTUTh KOpeHeBy mnporpamy. Y C++, Hampukiaa, Ie BIANOBigae
(haiisioBi 3 PO3MIUPEHHSAM . Cpp, IO MICTHUTh MPUBUICHOBAHY (YHKIIIIO
main. 3a3BUYaii, iCHy€ OAMH TaKHi MOIYJIb Ha IPOTPaMy.
NewMainSubprog

<<Main Program>>
NewMainSubprog?2

Puc. 6.2. 306paxeHHsI KOMIIOHEHTa TOJIOBHOI ITpOrpaMu

Ha puc. 6.3 300pakeHO KOMIIOHEHTH MiANporpaM i makeTiB (y
dopmi mikTOrpamMu), SAKi MO3HA4YATH (ailim, MO MICTATH OKpeMi ITijI-
MPOTpaMH UM MAKETH IiJIPOrpam.

[lo3nauka omucy (Spec) 1 mo3Hauka Tina (Body) Mo3HAYarOThH
(haiinu, o MICTATh, BIATOBIAHO, ONHCH Ta peanizarii. ¥ C++, Hampuk-
J1aJ, MOJyJIh OTHCIB BiATOBIAAa€ 3ar0IOBHOMY (haifIoBi 3 pO3MIUPEHHIM
.h, a MOy b Tijla — (pafIoBi TEKCTY MPOTPAMH 3 POIMIUPEHHSM .CpP.

KoskeHn Motyis IOBUHEH MaTH Ha3BY; 3a3BHYaid, I1e Ha3Ba BiJIO-
BigHOro (i3n4yHOTO (Qaiina y kxaranosi mpoekTy. KokHa moBHa HasBa
(haiina mMae OyTH YHIKaJIILHOIO Yy KaTallo3i Horo po3MinieHHs. Binmosiza-
HO 10 NPaBWJI KOHKPETHOTO CepeAOBUINA PO3POOKH, Ha HA3BU HaK/Iaja-
IOThCS ¥ iHII oOMexkeHHs. OTKe, KOXKEH MOJYJIb MICTHTh ab0 OIHUC,
a00 BM3HAYEHHS KJIAaciB Ta 00 €KTIB, a TAKOXK 1HII KOHCTPYKIIii MOBH.
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NewSubprogSpec NewPackageSpec

NewSubprogBody NewPackageBody

Puc. 6.3. 300paskeHHs1 KOMITIOHEHTIB MANIPOTrpaMu i nmakeTa

3a3HaunMMo, IO B HANIIOMY BUIAJKY 3 JiarpaMd KOMIIOHEHTIB HE
BHIUIMBAE, MIO0 KIACH PEai30BaHO 3a3HAYEHWM KOMITOHEHTOM. SIKIIo
HEOOXI1IHO HAroJIOCHTH, IO JCSIKHUI KOMIIOHEHT pealli3ye OKpeMi KiiacH,
TO JUIsl IO3HAYCHHS! KOMIIOHEHTa BUKOPUCTOBYIOTh PO3IIMPSHUNA CUMBOJ
npsiMoKyTHHKA. 11010 TIhOTO MPSIMOKYTHUK KOMIIOHEHTa JIATH Ha JABI
CEKIIii TOPU3OHTAITBHOIO JITHIEI0. BepXHst ceKlis ciyrye Ais 3amucy iMeHi
KOMIIOHEHTa 1, MOXJIMBO, JIOJaTKOBO1 iH(pOpMaIlii, a HHXKHSA CEKI[is —
JUTSL BKa3iBKHU KIIACIB, 110 Peali30BYKOTHCS UM KOMIIOHEHTOM.

YcepenuHi cHMBOJTy KOMITOHEHTA JTOIYCKA€ThCS 300pa)kaTH 1HII
elneMeHTH rpadivyHoi HOTAalil, Taki K Kiacu (KOMIIOHEHT PiBHS THIIIB)
a00 00’€xTH (KOMITOHEHT PiBHS NPUKJIALiB). Y IbOMY BUIAIKy CHMBOII
KOMITOHEHTA 300pakaroTh Tak, MO0 BMICTUTH IIi JJOJAATKOBI CHMBOJIH.

O06’exTH, 5K IepeOdyBalOTh B OKPEMOMY KOMITOHEHTI-EK3eMILIsI-
pi, 300paxar0ThCs BKIAJICHUMH Y CHMBOJI 3a3HAUYEHOTO KOMIIOHCHTA.
[loniObHa BKIaJEHICTh O3HAYa€, 10 BHUKOHAHHS KOMIIOHEHTa BaOWTh
BUKOHAHHsI orepalliii BianoBigHux o0’ extiB. I1lo cTtocyerbes moctyimy 10
nux OO0’€KTiB, TO BiH MOXe OyTH J0JAaTKOBO CHEIU(pIKOBaHMI 3a
JIOTIOMOTOI0  KBAHTOPIB BHIUMOCTI, IOMIOHO 10 BHIUMOCTI IaKeTiB.
3MICTOBHHMIA CEHC BHIUMOCTI MOXKE BIAPI3HATHCS IS PI3HUX BHIIB
MaKeTIB.
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6.3. liarpamu po3mileHHs

Hiarpama posmiwenns (deployment diagram) Bina3epKaIIoOe
¢i3uuHi  B3a€MO3B’S3KM  MDK  NPOrpaMHUMH ¥ amapaTHUMU
KOMIIOHEHTaMH MPOEKTOBaHOI cucteMu. Ll miarpama € rapHuM 3ac000M
JUTSI TIPEIICTABJICHHST MaPIIPYTiB TIEPEMIIlIEHHST 00’ €KTIB 1 KOMIIOHEHTIB Y
PO3MOIITICHIH cHCTEMI.

Koxen By3onm Ha fiarpaMi po3MilleHHS € MEBHUM OOYHMCITIOBAIIb-
HUM TPUCTPOEM (3EOUIBIIOr0 CaMOCTiHA YacTWHa amnaparypu). Lls
amaparypa Moke OyTH SK MPOCTHUM IPUCTPOEM UM JATYMKOM, TaK i
MerHppeitMoM.

Hanpuknan, Ha 1ii giarpami, Moxe 300pakaTHCs MMePCOHATbHUIMA
KoM '1oTep, 3’emHanuil 3 Unix-cepBepoM 3a JOMOMOTOI0 MPOTOKOIY
TCP/IP. 3’ennanHs MiX BY3JaMu JAEMOHCTPYIOTh (Ii3MYHI KaHau
3B 513Ky, 3 JIOTIOMOTOIO SIKUX 31HCHIOIOTHCS B3a€MOZII B CHCTEMI.

Xoda miarpaMu pO3MIIIEHHS 1 JiarpaMHd KOMITOHEHTIB MO’KHA
300pakaTv OKPEMO, TaKOX JIOIMYCKAEThCS HAKIAAATH JlarpaMmy KOMIIO-
HEHTIB Ha Jiarpamy po3ropTanHs. Lle nouiapHO poOuTH, MO0 MpoiTtoC-
TPYBaTH, sIKi KOMIIOHEHTH BUKOHYIOTBCSI 1 Ha SIKUX BYy3Jax

Yumano npoeKTyBaJIbHUKIB TBOPYO MiIXOAATH 10 BUKOPUCTAHHS
pOro BUAy iHGopMarlii, onHak iHImI OyAyOTh 1i AiarpamMu GopMaibHO
3 METOIO BiAMOBIMHOCTI cTanmapTam Mo UML.

? 3anuTaHHs 115 caMonepeBipKu

JaiiTe BUBHaYEHHS! KOMIIOHEHTA.

Sk 300pakar0Th KOMIIOHEHTH Ha Jiarpamax?

[lo Take xmient? o Take cepsep?

o BimoOpaskae piarpama KOMIIOHEHTIB?

Io BimoOpakae miarpama po3MilieHHS?

Un MO’KHA TIOEAHYBATH JllarpaMy KOMITOHEHTIB 1 pO3MIIeHHA?
Yu MoxHa BigoOpaxatu 00’ €KTH y JliarpaMi KOMIIOHEHTiB?

Ski hopmu 300pakeHHsT KaciB BUKOPUCTOBYIOTh Ha Jiarpamax
KOMIIOHEHTIB?

Sk BimoOpaxaroTh MiAIPOrpaMu Ta TOJIOBHY Iporpamy?

10. KopoTko oxapakrepu3yiiTe THUIHN iHTep(delciB Ha miarpamax
KOMIIOHEHTIB.
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