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BCTYII

CknagHICTh CY4acCHOTO MPOTPaMHOro 3a0e3MedyeHHs 1 BHCOKa BapTICTh
HOro po3poOKM 1 CYMpOBOAY BHKIMKAIM BUHUKHEHHS HOBOTO — O0'€KTHO-
OpIEHTOBAHOTO — MIAXOJY /0 CTBOPEHHA 1HpopManiiHux cucteM. llpu npomy
4yepe3 yuacTh y po3poOili IUX CUCTEM JIECATKIB 1 COTEHb p13HUX (DaxiBIlIB BUHU-
KJIa HEOOX1THICTh MOOYAOBHU MOMEPEIHBOI MOJEIl CUCTEMHU O MOYATKy HaIlM-
CaHHsS BIAMOBIJHOTO MporpaMHOro koay. OCHOBHa BMMOTa JI0 TaKOi MOJEN —
OyTH 3pO3yMUIOI0 SIK 3aMOBHHUKY MPOTPAMHOI CHUCTEMH, TaK 1 BCIM (haxiBIIM-
po3poOHHKaM (CHCTEMHUM aHAJIITUKAM, IIpOorpamicTam i T.I1.).

VY naHuii yac y CBITI MOIIUPEH] TPU HOTAIlll BI3yaJJbHOIO MOJICIIFOBAHHS:
IDEF (Icam DEFinition), ARIS (Architecture of Integfed Information
Systems)i UML (Unified Modelling Language)llepini aBi 3aCTOCOBYIOTHCS
HalyacTilie Npu MOJEIIOBaHHI Oi3Hec-mporieciB. Po3risay Tperboro, sKuit
CTaB, MO CYTi, CBITOBUM CTaHIAapTOM PO3pOOKU MpOTrpaMHOro 3abe3redyeHHs, 1
MPUCBSIYCHUHN JaHWUN HaBYAIbHUHN MTOCIOHUK.

[TociOHMK CKIIaAa€ThCs 3 YOTUPHOX YACTHUH — JIBOX PO3ALUTIB TEOPETUUHOI
CIIPSIMOBAHOCTI 1 BOX — mpakTu4HOi. CrioyaTtky B KOHCIEKTUBHIA (popmi Bu-
CJIOBITIOOTHCSI KOHIIEMIIT 00'€KTHO-OPIEHTOBAHOTO MMiIXOMY /10 aHAJI3Y 1 MPOEK-
TyBaHHS — MOHATTS 1 BU3HAYEHHA 00'€KTHOI MOJIEN1, KJIaciB 1 00'€KTIB 1 iX MOX-
auBUX Kinacudikaiii (3a JOKIAIHIIION 1HOOPMAIIIEIO CITi] 3BEPTATUCS 10 «KJ1a-
cuunoi» mpari I'pagi Byda [1]). IToTiM aeTallbHO OMUCYETHCA MOBA MPOEKTY-
BaHHs mnporpamuux cucteM UML (0a30BMM mMipydyHHKOM IPHHHSATA Mparst
Onekcanzapa JleoHenkoBa [2], sika, Ha BiIMiHY BiJ psdy NMEpeKIAIHUX BUIAHD
[3-7], MakcuMalbHO 3pYyYHO CTPYKTYpPOBAHA i MPHITYCKAE MUIAX <«BiJl IPOCTOTO
710 CKJIQJIHOT'O»).

Tpetit po3ain npucesiuenuit onucy CASE3aco0y mpoekTyBaHHS MPO-
rpamuux cucteMm «IBM Rational Rose»gerBepTuii MiCTUTh MPUKIIAAH CIIPOSK-
ToBaHUX cucTeM (yCi HaBeleHi MOJeli Po3poOIIeHl CTYJACHTaMU CIENiadbHOCTI
«ExoHOMIYHA KiIOEpHETHKA» Y MEXaxX KypCOBOTO 1 AUIJIOMHOTO MPOEKTYBaHHS

i KEPIBHUIITBOM a00 3 y4acTIO aBTOpa MOCIOHUKA).



1 OCHOBHI IOHATTA
OB'€EKTHO-OPIEHTOBAHOI'O HIAXOAY

VYci MeTonu MpOeKTyBaHHS MPOTPAMHUX CUCTEM MOXKHA 00'€THATH y TPU
TPYIIH:

— CTPYKTYpHE MPOEKTYBaHHS 3BEPXY BHHU3, B OCHOBI SIKOTO JIGKHUTH aJITOPHT-
MIYHa JIEKOMIO3MIs, 1 SIKe HE MOKE€ 3a0€3MEeUUTH CTBOPEHHS CKIIAIHUX
cucteM 1 Hee(heKTUBHE B 00'€KTHO-OPIEHTOBAHUX MOBAX;

— METOJI TIOTOKIB JJAHUX, KOJIU CHCTEMa PO3TIISIAETHCS K IEPETBOPIOBAY BXi-
JTHUX TTOTOKIB Y BUXI1IHI,

— 00'€EKTHO-OpPIEHTOBAHE MTPOCKTYBAHHS.

006' eckmno-opienmosane npocpamysannss (OOP — Object-oriented
programming) —iie MeTOI0JIOTis MpOorpaMyBaHHs, 3aCHOBaHa Ha MOJaHHI MPo-
rpaMu y BUIJISIII CYKYITHOCT1 00'€KTIB, KOKHUHN 3 SKHX € €K3eMIUISIPOM MEBHOTO
KJIacy, a KJIacH YTBOPIOKOTH 1€papXito cnaakoeMcTBa. Cii po3pi3HATH «00'€KT-
Hi» («00'eKTHO-0a30BaHI») 1 «00'€KTHO-OPIEHTOBAHI» MOBHU IIPOrpaMyBaHHSI.

006' eckmno-opienmosane npoexkmysanna (OOD — Object-oriented
design) —iie MeTom0I0rIs MPOEKTYBaHH, CIIOJy4Yada y co0i mporec 00'€eKTHOT
JAEKOMITO3UIII] 1 TPUHOMH TMOAAHHA JIOT1YHOI 1 (PI3UYHOI, @ TAKOXK CTaTUYHOI 1
JTUHAMIYHOT MOJIEJIE MPOEKTOBAHOI CUCTEMU.

006' ekmmno-opienmosanuii ananiz (OOA — Object-oriented analysis)ite
METOJIOJIOTIsA, TP SIKIi BUMOTH JI0 CUCTEMU CIIPUHMAIOTHCS 3 MOTIISATY KJaciB i
00'€KTIB, BUSBJIICHUX Y HA0OUHIN 00J1aCTI.

VY pe3ynbTaTi 00'€KTHO-OPIEHTOBAHOTO aHai3y (POPMYIOTbCS MOJEN, Ha
SKUX TPYHTYETHCS 00'€KTHO-OPIEHTOBAHE MPOEKTYBaHHS, IO CTBOPIOE (PyHIa-
MEHT JJIsl OCTATOYHOI peasizallii CUCTEMU 3 BUKOPUCTAHHSAM METOJ0JIO0T1i 00'eK-
THO-OPIEHTOBAHOTO MPOTPaMyBaHHA. YCI TPH METOAOJOTii 0a3yrThCs Ha TIO-

HATTAX 00 €EKMHOT MOOeli.

1.1 O0'exkTHA MOaEIDL

OG'ekTHAa MOJIeNIb € KOHLENTYaJbHOK 0a3010 00'€KTHO-OPIEHTOBAHOTO
cTiuito. BoHa CKJIaaeThesl 3 YOTHPHOX TOJOBHHX €JIEMEHTIB (aOcTparyBaHHH,
IHKATCYJISIIisl, MOMYJIb, 1€papXisi) 1 TPhOX IOMATKOBUX (THITi3allisl, Mapaeni3m,

30€peIKEHHICTD), IKi KOPUCHI, ajie He 000B'SI3KOBI.



Ab6cmpazyeanns BUIISE ICTOTHI XapaKTEPUCTUKH JIESIKOT0 00'€KTa, BiJl-
PI3HSIOYM HOTO BiJ BCIX 1HIIKUX BUIIB 00'€KTIB, 1, TAKMM YHHOM, YITKO BU3Ha4Ya€e
HOTr0o KOHIIENTyaIbHI MEXI1 3 MOIVISIAY criocTepirada. ['oJoBHUNM MPUHIIMI aOCT-
paryBaHHS — MPUHIIAT SIKHAWMEHIIIOTO 3IMBYBAaHHS, 3TIAHO 3 SKUM aOCTpaKIIis
MOBUHHA OXOIUTIOBATH BCIO MOBEIIHKY 00'€KTa, ajie¢ He MPUBHOCUTU CIOPIPHU3IB
a00 moO1uyHUX e(eKTiB, 110 JekKaTh 1032 ii cheporo 3aCTOCOBHOCTI.

Bub6ip npaBuiasHOro HabOpy adCcTpakiliii — HaWTOJIOBHIIIA 3a/1a4a.

AOcTpakiii MoxHa 00'efTHaTH y 4 rpynu.

Abcmpaxyis cymi: 00'€KT € KOPUCHOIO MOJIEIUTIO SKOICh CyTI B HaOYHIN
o0racri.

Abcmpaxyis nogedinku. 00'€KT CKIQIAEThCS 3 y3arajbHeHo1 Oe3:1iui ore-
partii.

Abcmpaxyis eipmyanvroi mawunu’. 00'€KT Tpymnye omepariii, siki abo pa-
30M BUKOPHUCTOBYIOTHCSI BUILIIUM PIBHEM YIPABIIHHSA, a00 caMi BUKOPUCTOBYIOTh
Aesikuii Hablip ornepariiil HUK40ro piBHS.

Josinbna abcmpaxyisn. o0'eKT BKJIOUae HalIp orepailliii, 10 HE MarTh
OJIMH 3 OTHUM HIYOTO CIIIJILHOTO.

[Tpuknaau aGcTpakiiiii B TipOMOHHOMY TOCIOAAPCTBI: TEILIUIIS, TEMIIe-
paTypa, BOTKiCTh, OCBITJICHHS, KUCIOTHICTh, TaTYNKHU, KYJIbTYPH, IJIAaH BHPOIITY-
BaHHS.

Inkancynayia — e npolec BiJOKPEMIICHHS OJUH BiJ] OJHOTO €JIEMEHTIB
00'ekTa, BU3HAYAOUMX HOro OyJ0BY 1 MOBEIIHKY; CIYXKUTh JJI1 TOTO, 1100 130-
JIIOBATH KOHTPAKTHI 3000B's13aHHS a0CTpaKIii BiJl iX peari3aliii.

AOGcTparyBaHHs Ta 1HKaICyJsIis JOMOBHIOIOTH OJWH OJTHOTO: MEpIIe Ha-
MpaBJeHE Ha CIOCTEPEKyBaHy TOBEAIHKY 00’ €KTa, a apyra 3aliMaeThCsl HOTO
BHYTPIIIHIM YCTPOEM. [umepdhetic BioOpa)kae 30BHIIIHIO MOBEIHKY 00’ €KTa,
OTMUCYIOUYN abCTPaKIlit0 MOBEIIHKH BCiX 00'€KTIB JAaHOTO KJIacy; BHYTPIIIHS pea-
Ji3ayis ONMCYE MOJaHHS 111€1 aOCTpaKIlii 1 MeXaHi3MU JOCSTHEHHS 0a)KaHoi I1o-
BEIIHKH 00’ €xTa.

(Crig 3BepHyTH yBary: «lHKarcyIsiiis He PTY€E BiJ TypoCTi; BOHA 3aXU-
I1a€ BiJI MOMUJIOK, aJie He BiJ 1maxpaiictBa» —b. Ctpayctpyn).

[Mpuknaa: npocTHii HArPIBHUK Ma€ po3TalryBaHHsS (KOHCTPYKTOp), BMU-
Ka4d, BAMHUKAY 1 IEPEBIPKY CTaHy. Y CKJIaJHEHUH HArpiBHUK MOXKe OyTH TOB's3a-

HUH 3 JATYUKOM TEMIIEpaTypH 1 IJIAHOM BUPOIIYBaHHS.



Moodynbna — 11€ BIACTUBICTH CUCTEMH PO3KJIAATHUCS HA BHYTPILITHBO 3B'sI-
3H1, ajie ¢yabo 3B's13aH1 MK c000r0 MoayJi. JIoriuHe MPOJAOBKEHHS 1HKAIICYJIs-
111, i1 «@IpakTU4IHa TPOSKITIS».

Iepapxia — e BIOpsiIKYBaHHS a0CTpPaKIIiil, po3TallyBaHHs iX 3a PIBHSAMHU.
Po3pi3HsIOTh N1Ba BUAM i€papXidyHUX CTPYKTYp: CTPYKTypa KiaciB («iS-a») i
CTpyKTypa 00'exTiB («part of»).

CtpykTypa KiaciB € iepapxXi€ro CHaJKOEMCTBA THITY «y3arajbHEHHS-
creriami3aris», B AKii miakiac (HaIamokK) € Creliani30BaHuM OKPEMUM BHIIaI-
KOM cBoro cymnepkiacy (mpexaka). [Tpukman: «rokap € oKpeMHuil BHITaI0K poOiT-
HUKa», IaTYUK TEMIIEPATYPH € OKPEMUHN BUIIAIOK JATIAKA.

CtpykTypa 00'€KTIB € i€papXi€r0 THITy «arperaiis», B SKiii oauH 00'€KT
MICTUTBCS ycepeauHi iHmoro. [Ipukian: «BiKHO MiCTUTh CMYTH MTPOKPYTKH, M-
HIO, PSJIOK CTaHy», «YIPABJSIFOYMA €IEMEHT B TEIUIMI MICTHUTh JaTYUKU TEM-
nepaTypH, BOTKOCTI, KUCJIOTHOCT1 ¥ OCBITJICHHS.

Tunizayia — e cnocid 3aXUCTUTUCS BiJl BUKOPUCTAHHSA 00'€KTIB OJIHOTO
KJacy 3aMiCTh 1HIIOTO, a00, NMPHWHAKWMHI, YIPABIATA TaKUM BUKOPHUCTAHHSM.
Tumizalist npuMyIIye BUpakaTd aOCTpakIlii Tak, 1100 MOBa IIporpaMyBaHHS Ii-
ATpyUMaia JOTPUMAaHHS YXBAJICHUX MPOEKTHUX pillleHb. PO3PI3HAIOTH CHIBHY i
caOKy THUITI3aIli.

IHapanenizm — 11e BIACTUBICTH, 110 BIAPI3HSAE aKTUBHI 00'€KTH BiJ| TACHB-
Hux. Ilpumnyckae mapanenbHy (He3aJaekHy) poOOTYy psay aKTHBHHX OO'€KTIB.
IIpu npoekTyBaHHI TpeOa BKUBATH 3aXO0/IH, K1 TapaHTYIOTh, 10 00'€KT HE Oye
pO3Tep3aHMi HA YaCTUHU JIEKIIbKOMa He3aJIe)KHUMHU TIPOIIECaMH.

3b6epestcennicmbs — 31aTHICTH 00 €KTa ICHYBAaTH y 4aci, NEPEKUBAIOYU
IpoIIec, Mo HWOoro mopoaus, i (a00) B MpoCTOpi, MEPEMIIIatOunCh 31 CBOTO Tep-
BUHHOTO aJIPECHOTO TPOCTOPY.

Crnektp 30epeKeHOCTI 00 '€KTIB OXOILIIOE!

- MPOMIXKHI1 pe3yJIbTaTH OOUUCIICHHS BUPa3iB;
- JJOKaJIbHI 3MiHHI B MiMpOrpaMax;
- BracHi (rio0aJibHi) 3MiHHI Ta JMHAMIYHO CTBOPIOBaHI JIaHi;
- J1aHi, 110 30epiratoThCs MiXk ceaHCaMH BUKOHAHHS IIPOTPaMU;
- J1aHi, 110 30epiraloThCs MpH Mepexo 1l Ha HOBY BEPCIIO MpOorpamu;
- J1aHi, sIK1 B3araji epeKuBaroTh Mporpamy.
TpangumiitHo, mepmMMu TpbOMa PIBHAMHU 3aiiMarOTHCS MOBH IpOrpamy-

BaHHS, a OCTaHHIMU — 0a3u JaHuX. MOXIIKBI 3MillIaH1 PIIIEHHS: MPOrpaMiCTU
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PO3pOOJISIFOTH CIelialIbHI CXeMHU IS 30€peKeHHs 00'€KTIB Y MEpio MIXK 3aITyc-
KaMU MPOTpaMH, a KOHCTPYKTOpH 0a3 TaHWX MEPeiHaAKIIYIOTh CBOIO TEXHOJIOTII0
1] KOPOTKOXKUBYY1 00'€KTH.

IcaytoTh Tak 3BaHi 00'€KTHO-OpiEHTOBaH1 0a3u JaHUX, sIKI 30epiraroTh He
TUTBKY JIaHi, aje 1 kiaacu. L{g TexHoorist He mprKuiacs, Ha MPAaKTUIll BBAXKAIOTh
3a Kpallle CTBOPIOBATH 00'€KTHO-OPIEHTOBaHY OOOJIOHKY JJis peNsliiHux 0a3

AHUX.

IlepeBaru 06'ekTHOI MOaei

1 /lo3BoJisie MOBHOK MIpPOK BUKOPHCTOBYBATH MOJKJIMBOCTI 00'€KTHHUX 1
00'€KTHO-OP1EHTOBAHUX MOB MPOTPaAMyBaHHS.

2 IlipBuirye piBeHb yHi(iKaIii po3poOKH 1 MPUIATHICTh AJI IOBTOPHOTO
BUKOPHUCTAHHS HE TUIbKK IIporpaM, aje 1 mpoekTiB. BukopuctanHs momnepeaHix
PO3p00OOK Ja€ BUTpaAIll y BAPTOCTI Ta Yaci.

3 Caporrye poiiec BHECEHHsI 3MiH 4epe3 HasiBHICTh CTaOLTbHUX MPOMIXK-
HUX onmuciB. [le 1ae MOXIHUBICTE HE IEPEPOOIISITH CHCTEMY IUJIKOM HAaBITh y pasi
ICTOTHHX 3MiH TTOYaTKOBHX BUMOT.

4 3MeHIIye BIpOTiHICTh IOMYIIEHHS PI3HOMAHITHUX TOMUJIOK.

5 OpieHTOBaHa Ha JIOJICbKE CIIPUMHSTTS CBITY.

Hesiki pakTH 3 icTopii

1969 —Keii (Kay) y cBoiii qucepraliii 3anponoHyBaB 1J1et0 00'€KTHOTO ITi-
AXony,

1979 —JIxxonc (JONESBBIB KOHIIEIIIIFO 00'€KTHOTO MiAXO01Y;

1981 —byu (Booch)3anpononysas metoagu OOD;

1988 —Illneep i Memnop (Shlaer and MellorpanpononyBanu Meronu
OOA;

1988 —Crtpayctpyn (Stroustrup)omyOirikyBaB METOJIWYHY CTaTTIO PO
OOP;

1991 —Pymbax (Rumbaughpo'ennas OOA1 OOD.

Opranizariii, 110 BIAMOBIIAIOTH 3a CTAHAAPTU 32 00'€KTHOIO TEXHOJIOTIENO:
Object Management Group (OMGxomiter ANSI X3J7.

1.2Knacu i 00' ekt

Onuumu 1X 0a30BUX IMOHATH 00'€KTHOI MOJEI € MMOHATTS KJaciB 1 00'ek-

TIB.



O0' ekT MOJIENIIOE YaCTHHY HABKOJUIITHBO1 AIMCHOCTI 1, TAKUM YHHOM, 1C-
Hy€e B 4aci Ta npoctopi. O0'eKT BOJIOJI€ CTAHOM, MOBEAIHKOI U 1ICHTUYHICTIO;
CTPYKTypa 1 MOBEIIHKA CXOKUX 00'€KTIB BU3HAUAE 3arajbHUN JIJI1 HUX KJIac; Te-
PMIHH «EK3EMIUP KIacy» 1 «00'€KT» B3a€MO3aMiHHI.

Cman 00’ €xTa XapaKTePU3y€EThCS IMEPENIKOM (3BHYHO CTAaTUYHHMM) BCiX
BJIACTUBOCTEH JTAHOTO 00’ €KTa i TOTOYHUMH (3BUYHO JTUHAMIYHMUMHU) 3HAYCHHSI-
MH KOKHO1 3 IUX BJIACTUBOCTEU. [IprKiaa: aBTomar 3 npoiaxxy HarmoiB.

Ilogedinka BU3HAYAE CYKYITHICTh J1M 1 peakiiii 00’ €kTa, BUPAKAEThCSA B
TepMiHax cTaHy 00’ €KTa 1 mepeavi MOBiIOMIICHb. [HIIMMH clTOBamMH, MOBEIIHKA
00’ €KTa — I1e CIOCTEepEKyBaHa 1 mepeBipsyIbHA 330BHI AisUTbHICTE. CTaH 00’ €xTa
€ CYMapHUM PE3yJIbTATOM HOTO MOBEAIHKH.

Onepauicro Ha3UBAETHCS TIEBHA i OJTHOTO 00’ €KTa Ha 1HIIMK 3 METOIO
BUKJIMKAHHS BIJMOBIJIHOI peakilii; 1€ Mociyra, sSiKy KJac MOXKe HaJaTh CBOIM
KJIi€eHTaM. TUTIOBUI KITIEHT MOKE CKOIOBATH Orepartii S BU/IiB:

Moougikamop — onepailist 3MiHH CTaHy 00’ €KTA.

Cenexmop — omepailis, 1Mo TPOYUTYE CTaH 00’ €KTa, aje HE 3MIHIOI0YA HO-
ro.

Imepamop — omnepariisi, O JA03BOJIIE OPTaHI3yBaTH TOCTYII JI0 BCIX dac-
THUH 00’ €KTa y TOYHIN MOCII0BHOCTI.

Koncmpyxmop — onieparntisi CTBOpeHHs 00’ €kTa /a0 ioro iHiriam3arii.

Hecmpykyis — ornepaliisi O4nIleHHs 1/a00 pylHyBaHHsS 00’ €KTa.

CyKymHICTh BCIX METOJIB 1 BUIbHUX MPOLIEAYP, IO BITHOCATHCS 10 KOHK-
pPETHOTO 00’ €KTa, YTBOPIOE NPOMOKOJL TIHOTO 00’ €KTA.

O06'exTHt MOXXYTh OYTH aKTUBHUMH 1 TACUBHUMH. AKTUBHUN 00'€KT MOXKeE
MIPOSIBJISITH CBOIO MOBEIHKY Oe3 il 3 00Ky iHmmX 00'ekTiB. [lacuBHUI 00'€KT,
HaBIIaKU, MOKE 3MIHIOBATH CB1M CTaH TUIBKHU IT1J BIUIMBOM IHIIHUX 00'ekTiB. Ta-
KHM YMHOM, aKTUBH1 00'€KTH CUCTEMH — JDKepesia yIpaBiIsSiounx JTii.

Ioenmuunicmes — 11e Taka BIIACTUBICTH 00’ €KTa, SIKa BiJIPI3HSIE HOTO Bij
BCIX 1HIMX 00'ekTiB. CiiJ yMITH BIPI3HATH IM'A 00’ €KTa BiJl caMOro 00’ €Kra.
SAxuo abcTpakiist € 300paMH BJIaCTUBOCTEHM Oe€3 BIACHOI MOBEIIHKH, 1€ HE
00'eKT, a CTPYKTYypa.

Cucrtema peanizyeTbcs TIIBKH y TIpolieci B3aeMo/ii 00'ekTiB. BigHOCHMHHN

M1X 00'€KTaMU MOXYTb OYTH JBOX THIIIB: 3B'A30K 1 arperarfis.
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36' 30k — 11e cnenudiuHe 31CTaBICHHS, Yepe3 sIKe KIEHT 3aIpoIlye Moc-
JyTy y 00’ €KTa-cepBepa abo uepes sike OJuH 00'€KT 3HAXOAUTh MUIAX JO 1HIIO-
ro.
bepyun y4acTsh y 3B's13Ky, 00'€KT MOKE€ BUKOHYBATH OJTHY 3 TPHOX POJICH:
aKmop: MOXe BIUIMBAaTH HA 1HII 00'€KTH, ajle caM HIKOJHU HEe MiAIa€ThCs
Ji1 1HIIHUX 00'€KTIB (BUKIOYHO aKTUBHUIN 00'€KT);
cepeep. MOXe TUIbKU MijAaBaTUCs Jii 3 00Ky 1HIIMX 00'€KTIB, ajie caM Hi-
KOJIM HE BUCTYIAa€ B POJIi BIUIMBAKOYOTO0 00 €KkTa (BUKJIFOYHO ITACHBHUIA
00'eKT);
azenm: MOX€ BUCTYNATH K B aKTHUBHIH, TaK 1 B MaCUBHIN POJIl.
Ha pucynky 1 300paxkeHi 4oTupu 00'€KTH, KOKHUHN 3 SKHX XapaKTEepU3ye

OTIMCaH1 BUIIIE POJIi.

nepenatu()

Pucynox 1 —Bzaemooitoui 06'ekmu

Aezpezayin — crieniani3oBaHUN OKPEMUHN BHIAIOK acoIliaiii; OMUCy€e Bif-
HOCHHH I1JIOTO 1 YaCTUHH, 1110 MPUBOAATH 10 BIAMOBIIHOI i€papxii 00'€KTIB.

Arperarliss MOke 03HauaTH (Pi3UUHE BXOJKEHHS OJHOTO 00’ €KTa B 1HIIUMN
(aBTOMOOLIB 1 IBUTYH), ajie He 000B's13k0BO (akmioHep 1 akiii). ITpukman arpe-
raiii 3 ¢13UYHUM BXOJ[KEHHSM TOJIaHUI HA PUCYHKY 2.

Kuaac — e sikach 6e3mi4 00'€KTiB, IKI MalOTh 3arajbHy CTPYKTYpY 1 3ara-
JbHY ToBeniHKY. Toai K 00'€KT mo3HaYa€ KOHKPETHY CyTh, KJIaC BU3HAYAE JIM-
e a0CTPaKIlilo ICTOTHOTO B 00'€KTi. byab-SKuil KOHKPETHHIN 00'€KT € MPOCTO
EK3eMILTIPOM KJIacy.

[TinTpUMyIOTBHCA 1IICTh BUIB BITHOCHH MIXK KJIaCaMH.

KOHTpOJIep

h: HarpiBauk



Pucynok 2 —Aepeeayis
Acouiayis — cMuciIoOBUH 3B'A130K (32 YMOBYAHHSM — JBOCTOPOHHS), IO
GbiKkCcye y4acHHKIB, IX poJi 1 MOTYKHICTh BigHomeHHs (1:1, 1:%, *:%),

* 1
ToBap Onmneparris

Cnaoxoemcmeo — Take BiTHOILICHHS MiX Kjacamul, KOJU OJWH KIac Io-
BTOPIOE CTPYKTYPY 1 MOBEAIHKY 1HIIOTO ab0 1HIIUX KiaciB. BcTaHOBIIOE BIHO-
IIIEHHS 3arajbHOTro 1 mpuBaTHOTO. Kitacu, ek3eMIIsipu SIKUX CTBOPIOIOTHCS, Ha-
3MBAIOTHCSI KOHKPETHWMH, HE CTBOPIOIOTHCA — aOCTpakKTHUMH. BUCHOBKH: y
OyIb-SIKOTO KJIacy MOKe OyTH JBa BUIM KJIIEHTIB — eK3eMILIApH (00'€KTH) 1 ITijI-
KaacH (CraaKoeMiri).

3o00pakaeTbCsl Y BUTISAII CTPUIKH, HAITPABJIEHOI B/l HAIlaAKa J0 MpeIKa:

JlaTunk < JlaTunk Temneparypu

Aepezayin M KIacaMl Ma€ TOW ke CEHC, 10 1 y pasi 00'ekTiB. Po3piz-
HSIOTh arperaiito 3a snauennsm (BizudHe BKIOYCHHS) 1 3a nocunanmsm. SIKIIo
€ CYMHIBH Y BUOOPI MIXK CITQJIKOEMCTBOM 1 arperaii€ro, Kpaiie BuOpaTu apyry.

3o00pakaeTbCsl Y BUTJISAI JITHIT 13 3ahapOOBaHUM KOJIOM:

Koutponep @ HarpiBuuk

BigHomenHs éukopucmanna Mix KiiacaMy BIAMOBITA€E 3B'A3KY MIXK iX €K-
3eMILIsIpaMu (KJIiEHT-CEPBEPHI BITHOCHHH).

300pakaeTbCsl y BUTJISAI JIIHIT 3 TIOPOKHIM KOJIOM:

Konrposmep ©O IInan BupoOLyBaHHS
Incmanuyrwrweannsa npunyckae BUKOPUCTAHHS KJIAciB, IO MapaMeTpHU3y-
I0ThCS, KOJH SIK (hOpMabHUI apaMeTp KJacy NepeaeThesl MOKKIUK Ha K-

HeOyIb KJ1ac, a MpU 3BEPHEHHI JI0 HOTO eK3eMIuLsipa (opMalbHUIA TTapameTp 3a-
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MilaeTbess (GakTHdHuM. € MPOJOBXKEHHSIM (200 OKpEeMHUM BHUIIAJKOM) BiJIHO-
IICHHS BUKOPUCTAHHS.

300paXka€eThcsl Y BUMIISI MPSMOKYTHHUKA-BPI3KH y MPABOMY BEPXHBOMY
KYTKY KJIacy.

Memaknacc — 11e K1ac, €K3eMIUISIPU SKOTO € KIaCaMHU.

300paXkaeTbCsl y BUTIISIIL 3aMajibOBAaHHOTO KJacy.

Ha erami ananizy 1 paHHiX CTagisx MPOEKTYBaHHS PO3B'A3yIOTHCS JIB1 OC-
HOBHI 3a/71a4l:

— BUSBJICHHSI OCHOBHHX KJIACIB 1 00'€KTIB, 1110 CTAHOBJIAThH CJIOBHUK HA0Y-
HOI 00J1acTI;

— 1oOya0Ba CTPYKTYp, IO 3a0€3MeUyI0Th B3aEMOIIF0 00'€KTIB, TIPH SIKO-
MY BUKOHYIOTHCSI BAMOTH 33]1a4i.

JI71s1 OIIHKY SIKOCT1 KJIAaciB 1 00'€KTIB, 10 BUJIUIAIOTHCS Y CUCTEMI, MOYKHA
3alPOIOHYBATH HACTYIIHI IT'SITh KPUTEPIiB: 3a4YEIJICHHS, 3B'A3HICTh, JIOCTATHICTb,
MOBHOTA 1 IPUMITHUBHICTb.

3auennennn BU3HAYAE CTYIiHb MTMOWHU 3B'SI3KIB MK OKPEMHUMHU MOIY-
assmu (YUM MeHIne, TUM Kpaie). [Ipukiiaz HenmpaBUIBHOTO MiAXOIY: JKEPEIo
KUBJICHHS CTEPEOCUCTEMH PO3MIIIICHE B O/IHIH 3 KOJIOHOK.

36' a3nicmb — 11e CTYIIHDb B3aEMOJIT MK €JIEMEHTAMHU OKPEMOTO MOTYJISI
(kmacy, 00’ exta), XapakTeprcTrKa ioro HacudeHocti: «Kimac Dog oyae ¢pyHKIi-
OHAJIbHUI 3B'SI3KOBUM, SIKIIO BiH OMHCYE MOBEAIHKY COOaKu, BCbOTO COOaKH, 1
HIYOTO, OKPIM COOAKM».

Jlocmammuicms — HassBHICTH y KJ1aci 200 MOAYJI1 BCbOI'O HEOOX1THOTO ISt
peaJizalii Jori4yHoi 1 ePEeKTUBHOT TOBE/IIHKHU.

[lin noeénomoro maetTbcs Ha yBa3l HAsIBHICTh B IHTEpQEHCHIN yacTHHI
KJIaCy BCIX XapaKTepUCTHK abcTpakiii; iHTep¢eic MOBHHEH rapaHTyBaTH BCe
JUTS B3aEMOJII1 3 KOPUCTYyBavYaMHU.

Ilpumimuenumu € TITBKU Taki orepailii, SKi BUMAararThb TOCTYMNY 10

BHYTPIIIHBOI peasizalii abcTpakiii
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1.3 Knacudikamis

Knacudikamist — e 3aci0 BIOpsAKYBaHHS 3HaHb. [CTOPUYHO BiIOMI TiJIb-
KU mpu TIXOIU. KJIACUYHA KaTEropHu3allis, KOHIENTyalbHa KJIacTepu3allis, Te-
Opisi IPOTOTHIIIB.

[Ipu knacuunomy nioxoeodi BCi pedi, 10 BOJOAIIOTH JAHOI BJIACTUBICTIO
a00 CYKYITHICTIO BJIACTHUBOCTEM, (OpMYIOTh JesKy Kateropito. [Ipuuomy HasB-
HICTh ITUX BJIACTUBOCTEH € HEOOXITHOIO 1 JOCTATHHOK YMOBOIO, IO BHU3HAYAE
KaTeropiro.

[IpoTe mpupoaHi KaTeropii HEUITKO BIAOKpPEMJIEHI OJUH BiJ OJHOrO. bi-
JBIIICTH MTAxXIB JIiTa€, aje He Bcl. CTuIelh MOXKe OyTH JIepeB'THUM, METAJICBUM
a00 MJIaCTMAcOBUM, a KIJIbKICTh HIP)KOK HEOOOB'SI3KOBO JIOPIBHIOE YOTHUPHOM.

Konuyenmyanvna knacmepusayisa — CydyaCHUM BapilaHT KJIACUYHOTO ITiJi-
xony. TyT cmodatky (GopMyrOThCS KOHIICNITYaJIbHI OIMCH KJaciB («kiacTepiB
00'exTiB»), a MOTIM MH KJIacu(iKyeMO CyTh BIAMOBIIHO 10 iX ommciB. Lle came
MOHATTS, a HE 03HaKa a00 BJIACTUBICTh. «SIKIIO MiCHS CKOPIIIE PO JIFOOO0B, HiX
PO IIOCH 1HIIIE, TO MU MOMIIIAEMO 1i IO KaTeropii 1r06068Ha nicHs, Xo4a CTYIIHb
JH0OOBHOCTI HaBPSIT Y1 MOYKHA 3MIPATH.

KoHnenrtyanpHy KiacTepu3allilo MOKHA TOB'S3aTH 3 TEOPIEI0 HEUITKUX
(barato3HayHKMX) MHOXKHH, B SKili 00'€KT MOXE HaJIe)KaTH 10 JCKIIbKOX KaTero-
pii OJHOYACHO 3 PI3HUM CTYNIEHEM TOYHOCTI.

[IpoTe icHYIOTH Aesiki abCTpakilii, SKi He MalOTh H1 YITKUX BIACTUBOCTEH,
Hl 4ITKOro BU3HaueHHs. Teopia npomomunie BU3HAYAE KJIAC OJHUM O0'€KTOM-
MPOTOTUIIOM; HOBHUI 00'€KT BIIHOCUTHCS /10 KJIACy 3a YMOBH, 10 BiH HAJUICHUIN
1CTOTHOIO CXOXKICTIO 3 TpoTtoTUnoM. [Ipuknan; irpu.

Ha npakrtuiii Mu ciouatky iieHTU(IKyeMO Kiacu 1 00'€KTH 3a BIaCTUBOC-
TSAMH, BOKJIMBUMHU y AaHIA cuTyallii, ToOTO MparHeMo 3a3HauuTH 1 BiiOpatu
CTPYKTYpH 1 TUIIM MOBEAIHKH 3a JOIMOMOTOI0 CJIOBHHMKA HA0UHOI 001acTi. SKIo
TaKUM IIITXOM HE BAANOCA MOOYAyBaTH HOPMAIbHOI CTPYKTYPH KJaciB, MU
npoOyeMO KOHIIENTyalbHUN MiAX1J: HAZaeEMO yBary moBefiHIl o6'ektiB. Hape-
mTi, TPOOYyEMO 3a3HAYUTH MPOTOTHUIM 1 acoIlifoBaTh 3 HUMHU 00'ekTh. Lli Tpu
criocoou kiacudikarii CKiIagaTh TEOPETUUHY OCHOBY 00'€KTHO-OPI€EHTOBAHOTO
aHamizy.

Mexi MK CTaaisIMH aHami3y 1 MPOEKTYBaHHS PO3MUTI, IMPOTE MiJ Yac

aHaJi3y MU MOJISTIOEMO TIPOOJIeMY, 3HAX00AYY KIacu 1 00'€KTH, sIKI CKIaAal0Th
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CJIOBHUK HA0YHOI 00J1acTi, TOAl SIK Ha CTaJlli MPOCKTYBAHHSI MU 8UHAXOOUMO A0-
CTpaKIIii 1 MexaHi3MH, 10 3a0e3MeYyI0Th HEOOX1AHY MOBEAIHKY.

Icnye cim mepeBipeHHUX NPAKTUKOIO TIJIXOAIB J0 aHali3y o00'€KTHO-
OpPIEHTOBAHUX CHCTEM.

Knacuuni nioxoou — cniuparoThCsl HA KIIACUYHY KaTErOpH3aIliIo.

Inaep 1 Memmop: momitHI npeaMeTd (IaTduku), poi (pOOITHHK, CTY-
JCHT), MOi1 (3aIUT, IEpepUBaHHs), B3aeMO/Iis (3yCTpid, IEPETHH).

Poc (BJ1): moau (BUKOHYIOTH MeBHI (YHKIIIT), Micisa (00iacTi, MOB'sA3aHi 3
TroapMHu ab0 TpeaMeTaMu), peaMeTH (OMITHUEM MatepianbHui 00'€KT), opra-
Hizalii (GopManbHO OpraHi3oBaHa CyKYITHICTh JIFOJICH 1 IPEAMETIB, sIKa Ma€ Tie-
BHY METY 1 HE 3aJIeKUTh BiJ OKpEMHUX IHAMBIAYyMiB), KOHIEMIi (IPUHIMIHN i
i7e1), moJii.

Koan i Mopnan: crpykrypu (BiMHOCHHM «liijle-4acTHHA» i <3araibHe-
MIPUBATHE»), IHII crcTeMu (30BHIIIHI), TPUCTPOT, TOIT, poJTi, MICIIs, OpraHi3a-
IAHI OOWHMUILI.

IIpu ananizi noseedinku came nUHAMIYHA TOBEAIHKA PO3IISIIAETHCS SIK
MepIIoKEepeNIo KiIaciB 1 00'ekTiB. [HIIaTOpY MEBHOI MOBEIHKYU 1 HOTO y4acHH-
KM MI3HAIOTHCS K 00'€KTH 1 CTAIOTh BIAMOBIAATFHUMH 3a TIeBH1 poJii. [Ipuknanu:
BBEJICHHS1/BUCHOBOK, 3aITHT.

Ananiz naounoi oé6nacmi — cripo0a 3a3HAYUTH T1 00'€KTH, omneparii 1 3B'a-
3KH, K1 €KCIIEPTH JaHO01 00J1aCTI BBAXKAOTh HAWBaKJIMBIIIMMH.

Etanu: moOymoBa ckeneTHoi MojeNl Hao4HOi 00J1acTi; BUBYEHHS 1CHYIO-
YuX y JlaHii 00J1acTi CUCTEM; BU3HAYCHHS CXOXKOCTI 1 BIIMIHHOCTEH MIXK CHCTe-
MaMH; YTOUHEHHS 3arajibHOi MOJIEN1 ISl MPUCTOCYBaHHS JI0 MOTPEO KOHKPETHOI
CUCTEMHU.

[Ipuknan: HaouHa oOJacTh — OyXrajaTepchki 3BITH, BU3HAYAIOTHCS a0CT-
pakIli 1 MexaHi3MH, 0OCIIyrOByIOYl BCl BUJIM 3BITIB; MeTa MMOYaTKOBOI 3ajaul —
CTBOPEHHS CUCTEMH 3BITIB.

Excnept —maii0yTHii KopucTyBau cuctemu (Oyxranrep, TUceTdep).

Oxpemo Bcl BUIIETIEpENiueH] MiAX0AU CUIBHO 3ajieXaTh BiJ 1HIWBITya-

JBHUX 3A10HOCTEH 1 TOCBINY aHAMITUKA. AHAMI3 6apianmie Tiependadae BIOPS-
JIKOBAHE TIOCHiIOBHE X BUKOPUCTAHHs. 3aCHOBaHUH Ha TIEPEIIKY 1 PETEIILHOMY
OTpaIbOBYBaHHI CIIeHApIiB pOOOTH CUCTEMH.

Memoo CRCxapmok Bnano peanizye Ha MpakTUII MOMEpenHId MiAXi[T

(Class / Responsibilities / Collaborator&sac / Bignosigansaocti / YyacHu-
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KH). 3BepXy Ha KapTIli MUIICTHCS Ha3Ba KJiacy, 3HU3Y B JIBIH MOJOBHHI — 32 1[0
BiH BIJMOBiZa€, B MpaBiid — 3 KUM BiH criBpoOiTHHYaE. [Ipoxin 3a ciieHapiem
IIPUBOUTH 10 AOMMCYBAHHS HOBUX ITyHKTIB B ICHYFOUHMX KapTKax abo 70 CTBO-
peHHsT HOBHUX. Po3TarryBaHHs KapTOK MOXKE MMOKA3aTH MOTIK MOBIIOMJICHb MIX
o0'ekTaMu Ta i€epapxito KJaciB.

Hedghopmanvnuit onuc — panvkaibHa albTepPHATHBA KIACHYHOMY aHaJi3y
(A660T). Tpeba ommcatu 3amady abo 1i YaCTHHY Ha 3BUYHIHM (JIIOJCHKHIT) MOBI,
a MOTIM MIJIKPECIUTH IMEHHUKH 1 J1€cioBa. IMEHHUKM — KaHIWJATH Ha POJIb
KJIaciB, a JI1€CIOBa MOXKYTh CTaTH IMEHaMU orepailiii. MeTox Mo)kHa aBTOMa-
Tu3yBaTH. BukopuctoByetbest B TOKIMCBKOMY TEXHOJOTIYHOMY 1HCTUTYTI Ta B
Fujitsu.

Jlpyra anbTepHaTUBA KIACHYHIN TEXHIIll — BUKOPUCTAHHS CHIPYKHYPHO20
ananizy K OCHOBU 00'€KTHO-OPIEHTOBAHOTO MpoekTyBaHHA. Ilicis #ioro mpo-
BEJICHHS MU B)KE€ MAEMO MOJENIb CUCTEMH, OMHMCaHy JiarpaMaMu TOTOKIB Ja-
HUX, BUXOJISIYU 3 I[HOTO, MOKHA TTOYMHATA BU3HAYEHHS KJIAaCiB 1 00'€KTIB OY/Ib-

SAKUMHU 1THIIUMH CIIOCOOaMHU.

2 YHI®IKOBAHA MOBA MOJEJIFOBAHHS UML
SAK 3ACIB ITPOEKTYBAHHA
IMPOTPAMHUX CUCTEM I BIBHEC-ITPOILECIB

VuigikoBana moBa moaemoBands UML (Unified Modeling Language)
npU3HAYeHa JUIsl OMUCY, Bi3yali3aiii 1 JOKYMEHTYBAaHHS 00'€KTHO-OP1€EHTOBAHHUX
MPOrpaMHUX CUCTEM 1 Oi3HEC-TIPOIIECIB 3 OPIEHTAIIIEI0 HA X MOJAJbIIY peaiza-
{110 y BUTJISIA1 IPOTPAMHOTO 3a0€3MEeYCHHS.

BuUKOpHUCTOBYETBCS y HACTYITHUX 00JIACTSIX:

— 1H(opmaIliiiHi CUCTEMU TIANPHUEMCTB,

— OaHKIBChKa 1 (hiHAaHCOBA JISATIBHICTB,

— TEJIEKOMYHIKaIIii;

— TPaHCHOPT;

— aslalisg 1 KOCMOHABTHKA,

— TOPTIBJIS,

— posnoxineni Web-cucremu.

Mu posrmsimatumemo UML sk 3acid mpoekTyBaHHS 1 JOKYMEHTYBAaHHS

pu po3poodI iHpopMaIiiHUX crcTeM (SK y BUIUISAAI HOBUX MPOTrPAMHHX ITPO-
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AYKTIB, TaK 1 y BUIJIAAI KOMIIIOTEPHOIrO 3a0e3redueHHst Oi3HeC-IpOIeciB) s
IIPOMUCIIOBUX 1 TOPrOBUX MIAMPUEMCTB, a TaKOX OAHKIBCBKHX 1 OCBITHIX ycCTa-

HOB.

2.111epenicTopisi, eTanu po3BUTKY i 3arajbHa cTpykTypa UML

Mo>xHa 3a3HaYUTH METOA0JIOT14HI 1 MaTtemaTuuHi ocHoBu UML. Kpim To-

ro, UML 6a3yerbcs Ha Aiarpamax CTpyKTYpPHOTO CHCTEMHOTO aHai3y.

MetonoJioriuni ocnosu UML
— METOJIOJIOTIs IPOIIETyPHO-OPIEHTOBAHOTO TPOTPAMyBaHHS,
— METOJ0JIOTisI 00'€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS;
— METOJ0JIOTisl 00'€KTHO-OPIEHTOBAHOTO aHAJII3Y 1 MPOCKTYBaHHS,

- MCTOI[OJ'IOFi}I CHCTCMHOI'O aHaJ'IiBY 1 CHCTEMHOI'O MOACIIFOBAHHA

MaremaTtu4si ocnopu UML
— Teopist MHOXHUH (niarpamu BeHHa);
— Teopis rpadis;

— CEeMaHTUYHI Mepexi

JiarpamMu CTPYKTYPHOTO CHCTEMHOT0 aHAJII3Y
— Jniarpamu «CyTHICTB-3B's130k» (ERD — Entity-Relationship Diagrams);
— nmiarpamu  ¢yHKmioHaneHOTO MonemoBanHs (SADT — Structured
Analysis and Design Technique);
— nmiarpamu notokiB ganux (DFD — Data Flow Diagrams)

Oxkpemi MOBH 00'€KTHO-OPIEHTOBAHOTO MOJICIIOBAHHS CTaJId 3'SBIISITUCS
no kinug 1970x pokis; 1o 1994my poky ix kuibkicTh qocsaria 50. Koxen pos-
pPOOHHK BBakaB CBill METO/ KpauuMm; yxBajieHHs okpemux Metoauk (IDEFO) sk
CTaHJAPTHUX HE 3MOTJIO 3MIHUTH CUTYAITit0, IO CKJIAJIacs.

V¥ 1994y poril HAUMOMIUPEHIIIMMHU METOJaMHU CTAIOTh.

— w™etoa I'pani byda (Grady Booch) — Booch’93;

— wmeron Jlxeiimca Pymbaxa (James Rumbaugh) — Object Modeling
Technique (OMT-2);

— wMeron AiviBapa JIxekoOocona (lvar Jacobson) — Object-Oriented
Software Engineering (OOSE).

VY xoBtHI 1994poky I'.byu i Jlx.Pymbax 3 Rational Softwar@ouanu po-

00Ty 3 yHigixayii cBOIX METOMIB, Mi3HiIIe 10 HUX mpueaHaBcs A.J/[xexo0coH 3
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Objectory AB (lIBerist). Pobota Oyna HampaBiieHa Ha OTPUMaHHS HOBOI'O Me-
TOJY, SIKUM OU MICTHB yCe Kpallle 3 MOMEePeIHIX, a CaMe:

— JIO3BOJISIB MOJICTIIOBATH HE TUIBKH MpOrpaMHe 3a0e3MedeHHs, aje 1 Iu-
pir Kiacu cuUcTeM 1 Ol3HEC-IOAaTKiB, 3 BUKOPUCTAHHSIM OO0'€KTHO-
OpPIEHTOBAHUX TIOHSTH;

— SIBHUM YMHOM 3a0e3MeuyBaB B3a€MO3B'SI30K MK 0a30BUMH MOHATTAMHU
JUISL MOJICJIEN KOHIIETITYaIbHOTO 1 (PI3MYHOTO PiBHIB,

— 3abe3rneuyBaB MaciTabOBaHICTh MOJENEH, IO YKpall HEOoOXigHe s
CKJIaJHHUX 0araTollIbOBUX CUCTEM,

— OyB 3pO3yMLIMIl aHATITHKaM 1 IporpamicTaM, a TaKoX MIATPUMYBaBCs
CrieliaIbHUMHU 1HCTPYMEHTAIBHUMHU 3ac00aMu, peai3oBaHUMU Ha Pi3-
HUX KOMIT FOTePHUX TiaTdhopmax.

Onepxxanuii pesynbTaT 0yB HazBanuit UML-0.8 1 omyGikoBaHUN y YKOB-
TH1 1995 poKy, micisg yoro OyB nepeaaHuil MPaKTUYHO BCIM KOMIAHIsIM — PO3-
poOHMKAM TPOrpaMHOTO 3a0€3MEUeHHs IS 3ayBakKeHb 1 JIOMOBHEHB. Bepcis
UML-1.0 3'sBunacs Ha cBiT Ha noyatky 1997 poky; y 6epe3ni 2003 poky Oyna
BumnyiieHa sepcist UML-1.5.

Xoua y nanuit yac B kpainax CH/] BUKOpUCTOBYIOTbCSI TpU HOTAIlli Bi3y-
anmpHOro MonenmtoBanHs. IDEF (Icam DEFinition), ARIS (Architecture of
Integrated Information SystemsyUML, came ocTaHHS ITOCTYITOBO CTa€ CTaH/a-
pTOM TIpH po3poodi1ll iHpopMaliitHux cucteM. Psii cepenoBuiil po3poOKu 101at-
KiB 1 Bi3yanpHOro mporpamyBanns — MS Visual Studio.NET, Borland Delphi
20051 1.n. — He TUIBKU TiATpUMYIOTh HoTaliro UML sk 3acid monentoBaHHs,
asie 1 JO3BOJISIIOTh OJIEPKATH 3A1MCHUMI MPOTPAMU HA OCHOBI PO3p0OJIeHOT MO-

Ienl.

OcHnoBHi komnonenTn UML
Mosa UML cnupaetbes Ha Jeskuii Habip 0a30BUX MPUHIIMIIB, BYKMBAHUX
MIPU MOJICTTIOBaHHI CKJIQJJHUX CUCTEM, a CaMe:

— npuHyun abcmpaeyéarts, MPUTIMCYIOYUN BKIIFOYATH 10 MOJEI TUTBKH
Ti aCIeKTH MPOEKTOBAHOI CHUCTEMH, SKi MarOTh Oe3locepeHe BigHO-
IICHHS JI0 BUKOHAHHS CUCTEMOIO CBOIX (DYHKIIIH;

—  NpUuHyun 6a2amomooenbHocmi, IKUN 3aTBEPJIKYE, 10 HISIKA €IMHA MO-
7elib HE MOXK€ 3 JOCTaTHIM CTYNEHEM aJeKBAaTHOCTI OMHMCYBaTH PI3Hi

aCIEKTH CKJIQIHOI CUCTEMU,
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— NpuHyun iepapxiunoi no6yooeu, TPUIHMCYIOUUN PO3TISIaTH IPOIEC
noOy/I0BM MOJIEeJIl Ha PI3HMX PIBHAX aOcTparyBaHHs a0o jeramizaiii y
paMkax (h1KCOBAaHUX YySIBJIECHbD.

Takum unnom, nportec OOAII MokHa TTOAATH SIK TTIOPIBHEBUN CITYCK Bij
Hal3araJpHIIIUX MOJIENEH 1 ysABIECHb KOHLENTYaJIbHOTO PiBHSA 10 OBl MpUBa-
THHX 1 JIETAJIbHUX YSBJICHB JIOTTYHOTO 1 (PI3UYHOTO PIBHIB.

3aranpHa cxeMa B3a€MO3B'SI3KIB MOJIETICH 1 YSIBJICHb CKJIATHOI CHCTEMH

111 9ac 00'€eKTHO-OPIEHTOBAHOTO aHaJI3y 1 MPOEKTYBaHHS M0JJaHa Ha PUCYHKY 3.

JloriuHe ysiBJIeHHs YsB/IeHHs npouecy R
(pyHkuioHyBaHHs
Junamiuna

KiHueBuid kopucTyBau CucreMHHuil iHTErpaTop MojeNb CKIATHOI
30BHIIIIHI Ta BHYTPILIHI CTPYKTYpPHI IpoayKTUBHICTG i CHCTeMH
BiJTHOIICHHS MacITadyeMiCTh KOMIIOHEHTIB
/-_ = CHCTEMH
Mopens ckiIagHOl -
y — S CHCTeMH ) ~
SIBJIEHHS peastizanii VsiBiaeHHs
po3MillleHHs] KOMIIOHEHTIB Craruyna
) 5 o Mojeslb
HporpaMlcT . CHCTCMH%IH a;[MleTpaT(')p. CAATHOT
BigHomeHHs MK KOMITOHEHTaMH1 Tomosoris B3a€MO3B’ SI3KiB 1 cHCTEMH
IPOrpamMHoOro 3a6e3neueH s KOMYHiKaliii KOMIOHEHTIB CHCTEMH
S
o NG S
KonnenryajibHa Moe/b CKJIATHOL ®dizuuHa MOJeJb CKJIATHOL
CHCTEMH CHUCTEMHU

Pucynox 3 —Cxema 63aemo36'a3Ki6 mooenell i ya6ieHb CKIAOHOI cucmemu

dopmanbauit onuc MoBu UML rpyHTYeThCSl Ha JIEsIKINA 3araibHINA i€pap-
X19HIHA CTPYKTYP1 MOACIBHUX YSBJIEHB, IO CKIATAETHCS 3 YOTUPHOX PiBHIB!

— MeTa-MeTaMOJIeb,

— MeTaMo/ielb CUCTEMH,

— MOJIeTb,

— 00'eKTH KOpUCTYyBaya.

JlokJaHiIne mpo KoKeH piBeHb HaBeaeHo B [1-7].

VY Mmexax moBu UML yci ysBIeHHS TIPO MOJIENIb CUCTEMU (PIKCYIOThCS Y
BUTJIA/Il CHEIIAIbHUX TpapiuHUX KOHCTPYKIIH, 0 OJep:Kalu Ha3By JlarpaMm.
[Tependaveni HacTynHi Buau niarpam (puc.4):

1 Jliarpama BapiaHTiB BUKOpucTaHHs (USe case diagram)
2 Jliarpama kiaciB (class diagram)

19



3 JMiarpamu nosexainku (behavior diagrams):

3.1 /liarpama ctaniB (Statechart diagram);

3.2 Jliarpama gisutbHOCTI (@ctivity diagram)

3.3 liarpamu B3aemoyii (interaction diagrams):
3.3.1]liarpama mociigoBHocTi (Sequence diagram);
3.3.2]liarpama koomnepartii (collaboration diagram)

4 Niarpamu peamzaiii (implementation diagrams):

4.1 Jliarpama kommioHeHTiB (Component diagram);

4.2 Jliarpama posropranus (deployment diagram).

Monens cki1agHO1 CHCTEMU

KonuenrtyanbHa Jloriuna ®d13uyHa
Jiarpama BapiaHTiB BUKOPUCTAHHS — ) )
§ y=t Jiarpama KOMIIOHEHTIB [
g8
s g :
H 2 Hiarpama posropTaHast |-
Jliarpama kiaciB <o __
"""" Cmamuuni acnexmu cmpyKmypu
. Hiarpama xoorepartii
S|
©
R
= o= 1 : : —
9 S Jliarpama 1mocii10BHOCTI Junamiuni acnexmu y-
c|l - | -, . __----1 .
S s --- HKYIOHY8AHHS
[P
5 ¢ . .
Zk Jiarpama cTaHiB
£
=
S . . .
Hiarpama gistiibHOCTI

Pucynox 4 —Mooenv cknaonoi cucmemu y nomayii UML
KoxxHa 3 giarpam mo-cBoemy omucye (KOHKPETH3Y€) CUCTEMY, IPUIOMY
3arajbHa MOJIEh MOXKE€ MICTUTH JIMIIE Ti Jiarpamu, Kl JOCTaTHhO aJI€KBATHO

XapaKTEepU3ylOTh MPOEKTOBAHY CUCTEMY.

Oco0amBOCTI 300paxkeHHs diarpam
binpuricTs nmepeniueHux giarpam €, Mo cyTi, rpadaMu CreniajJbHOro BH-
TSIy, IO CKIAAA0ThCs 3 BEPIIMH y (popmi reomeTpudHux ¢iryp, sxi 3B's3aHi

MDK co0o0r0 pebpamu abo ayramu. SIK MpaBWIIO, HI PO3MIPH, Hi PO3TAITyBaHHS
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(3a BUHSATKOM JiarpaMM IOCIIIOBHOCTEH) €JIEMEHTIB JiarpaM He MaloTh MPHH-
ITUTIOBOTO 3HAYCHHSI.
JI;1s1 BCiX aiarpaM iCHye TP THIH Bi3yalbHUX T'padidyHUX O3HAYCHD:
— TeoMeTpUYHI (PIrypu Ha IUIOMIMHHM, 10 BUKOHYIOTh POJIb BEpIIMH I'pa-
¢biB (epaghiuni npumimueu);
— TpadiuHi B3aEMO3B'A3KH, 1110 300paXKYIOTHCS PI3HUMH JIIHISIMU;
— cneniaabHi cuMBOJM (rpadiydi abo TEKCTOBI), M0 300paar0ThCs M00-
JIU3Y IHIIUX €JIEMEHTIB 1 Ha3UBAIOThCS cneyuixayisimu.
[Tpu 300pakeHH1 aiarpam ciij JOTPUMYBATHUCA HACTYITHUX CEMU pEKOMe-
HIAITI:
1 Kosxna miarpaMa MoBHHHA CIIY)KUTH 3aKIHUCHUM TPEJICTABICHHSIM Bi-
JIIOBIJTHOTO (hparMeHTa MOIeIbOBaHOI HA0YHOT 00JI1aCTi.
2 Yci cyTHOCTI Ha KOXHIM Aiarpami MOBUHHI OYTH OJTHOTO KOHIIEITYya-
JBHOTO PiBHA (I CKIIQIHUX MOJEJCH CIIiJ] BAKOPHCTOBYBATH IPUH-
IIUITY TTOCITIIOBHOTO YTOYHEHHS a00 Jerai3arii).
3 VYcs indopmMaris npo CyTHICTh TOBUHHA OyTH SIBHO IOJjaHA Ha Jiar-
pami (He CliJl y BCbOMY TOKJIAQJAaTUCS HA <GHAYCHHS 3a YMOBYaH-
HSM).

4 JliarpaMu He MMOBMHHI MICTUTH CyNepewInBOi iHhopMallii.

ol

Jiarpamu He MOBUHHI OyTH Mepeo0TKEH]1 TEKCTOBOIO 1H(OPMAILIIETO.

6 KugbkicTh TUNIB aiarpam JJisi KOHKPETHOI MOJENl He € TOYHO (hiKCo-
BAHOIO. HAMPHUKIIA]I, MOJIC]Ib MOXE HE MICTUTH JiarpaMy po3ropTaHHS,
SIKIIO TTepe0avaeThCcsl BUKIIFOYHO JOKaIbHA pOOOTa CHCTEMHU.

7 Mogenb CHCTEMH ITOBUHHA MICTUTH TIJIBKH T1 €JIEMEHTH, SIKI BU3HAUe-

Hi B HOTari mosu UML.
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2.2 JliarpaMa KOHIENTYaJbHOT0 MOAEJIOBAHHSA — AiarpamMa BapiaHTiB
BUKOpHcTaHHA (USe case diagram)

Jliarpama BapiaHTiB BUKOpUCTaHHS (iHOJI 1i HA3UBAIOTH JiarpamMor0 Ipe-
IIEJICHTIB) onucye (YyHKI[IOHAIbHE MTPU3HAYCHHS CUCTEMH a0o0, 1HIIMMHU CJIOBa-
MU, Te, 110 CUCTeMa pOOUTUME ITiJ1 Yyac cBOro (pyHkiioHyBaHHs. L1 giarpama e
MOYATKOBUM KOHIIENTYaJbHUM YSIBIEHHSAM a00 KOHIIENTYaJbHOI MOJEIIIIO CH-
CTEMH IT1]1 Yac ii MpOeKTyBaHHS 1 pO3POOKH.

Po3poOka giarpamu BapiaHTiB BUKOPUCTAHHS MEPECIIiTy€e Taki LiJi:

— BHW3HAYMTH 3arajbHl MEX1 Ta KOHTEKCT MOJEILOBAHOI HA0YHOI 001acTi

Ha TIOYATKOBHX €Tarnax MpOeKTYBaHHS CUCTEMH;

— chopMyroBaTH 3arajibHi BAMOTH 70 (DYHKI[IOHAJIBHOT MOBEAIHKH TIPO-

€KTOBaHOI CUCTEMH;

— PpO3pOOHUTH MOYATKOBY KOHUENTYalIbHY MOJENIh CUCTEMH IS 1l moja-

JBIIOT AeTamizauii y popmi JIOT1YHUX 1 (PI3UYHUX MOJIEINEH;
— TIJAroTyBaTH TOYATKOBY JIOKYMEHTAIlIIO JIJII B3a€MOJii pO3pOOHHUKIB
CHUCTEMH 3 ii 3aMOBHHKAaMH 1 KOPUCTyBaYaMH.

CyTb [aHOi aiarpaMu MoJsra€ y HACTYITHOMY: MPOEKTOBAHA CHCTEMA 30-
OpaxxyeTbcsi y opMi Tak 3BaHUX BapiaHTIB BUKOPUCTAHHS, 3 SSKHMH B3a€MO]Ti-
I0Th JIesIKa 30BHINIHS CYTh, a00 aktopu. [Ipu oMy axmopom, abo 0ditiogoro
0c00010, HA3UBAETHCS OyIb-IKUH 00'€KT, Cy0'eKT a00 cucTeMa, IO B3aEMOJIIE 3
MOJIEJIbOBAHOIO CHCTEMOIO 330BHI. Y CBOIO Ye€pry, BapiaHT BUKOPUCTAHHS CIIy-
UTH JIJIs1 OIIUCY CEPBICIB, SKI CUCTeMa HaJa€ aKTopy. [HIIMMU cloBamMu, KOXKEH
BapiaHT BUKOPUCTAHHs BU3HAYA€ JACSIKUI HAOIp Nii, CTBOPEHHUI CUCTEMOIO MPHU
71a031 3 aKTOPOM.

TakuMm yuHOM, 6A30BUMU €JIEMEHTaMU JllarpaMy BapiaHTIB BUKOPHUCTAHHS
€: BJIaCHE BapiaHT BUKOPUCTAHHS (MPEICICHT), aKTOP 1 MPUMITKH.

Bapianm euxopucmanna (Use case§ crnenudikalliero 3araJbHHUX 0C00-
JUBOCTEN MOBeAIHKUA a00 (PyHKIIIOHYBaHHS MOJIEIHOBAHOT CUCTEMU 0€3 pO3IJis-
Ay BHYTPIUIHBOI CTPYKTYpH Lii€i cuctemu. [lo3HauaeThcss Ha Jiarpami eirncoM,
ycepeauHi (a00 HUXKUE) SKOrO MICTHTBCS HOro KOpOTKa Ha3Ba abo iM'st y Gpopmi
JI€CIIOBA 13 CJIOBAMHU MOSICHEHD; MPHU I[bOMY TEKCT O0OB'SI3KOBO MOBUHEH MOYU-

HATHCS 13 3ar0JI0BHOIT OyKBH (pHcC.5).
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OtpumanHA
JOBIJIKH TIPO CTaH

paxyHKy

OTpuMaHHS J0BiOKM NPO cTaH
paxyHKy

a 9]

Pucynoxk 5 —I paghiune noznauenns eapianma 6UKOPUCAHHSL

y nouamxosiu nomayii (a) abo 6 cepedosuwyi Rational Rosed)

Axmop (actor)e Oyab-sKOI0 30BHINIHBOIO y BiJHOIIEHHI 10 MOJEIHOBA-
HOT CHUCTEMH CYTTIO, SIKa B3a€EMOJIE 3 CHCTEMOIO 1 BUKOPHUCTOBYE 11 (h)yHKITIOHA-
JHHI MOKIIMBOCTI JIJIsl JOCATHEHHSI TIEBHOI METH a00 pillleHHs IPUBATHUX 3a]ad.
CrangapTHuM TrpadiyHUM MO3HAYCHHSAM aKTopa Ha fgiarpamax € Qirypka <«o-
JUHI, TI11 SKOKO 3aIMCYEThCS KOHKPETHE IM's akTopa (puc. 6). Sk mpaBuiio, mig
iM'SIM Ma€eThCs Ha yBasi mocajia (SKIIo aKTop — JIIOAMHA), ajie HisK He iM's BJiac-
He (Bacs IBanoB) abo Ha3Ba KOHKpeTHOTO NpHUCTporo (Mapmpyrtusarop CiSCO
3640).

/
-

A

KnieHT 6aHky

D
J

Pucynox 6 —I paghiune nosnauenna axmopa

AKTOpH B3a€EMOJIIOTH 3 CHCTEMOIO 3a JOTIOMOTOI0 Tiepeadi i mpuiiomy
MOBIJIOMJIEHb BiJ BapiaHTIB BUKOpPUCTAaHHS. [IOBITOMIIEHHS € 3alIUTOM aKTOPOM
CEpBICY BiJl CUCTEMHU 1 OTPUMAaHHS 1ILOTO cepBicy. Llsg B3aemoist Moxe OyTH BH-
pakeHa 3a JI0MOMOTOI0 acolialiil M’ OKPEMHUMH aKTOpPaMH 1 BapiaHTaMU BHKO-
puctanas abo knmacamu. OKpiM IOTO, 3 AKTOpAaMHU MOXYThb OyTH IMOB'sA3aHi 1H-
tepdeiicu, K1 BUBHAYAIOTh, SIKUM YUHOM IHIIN €JIEMEHTU MOJIeJI B3aEMOJIIIOTH 3
IIUMH aKTOPaMHU.

Inmepgpenc (interface)cnyxuts s crenugikaiii mapamMeTpiB MOAEII,
AK1 BUIUMI1 330BH1 0€3 BKa31BKHU iX BHYTpPIlIHBOI CTpyKTypu. ¥ mMoBi UML inTe-

pdetic € kmacudikaTopoM 1 XapaKTepu3ye TITbKH 0OMEKEHY YaCTUHY MTOBEIIHKU

23



MOJeTbOBaHO1 cyTi. CTOCOBHO jiarpaM BaplaHTIB BHUKOPHUCTaHHS, iHTepdericu
BU3HAYAIOTh CYKYMHICTh OMepariii, ski 3a0e3neuyroTh HeOOXiTHUN Hallp CepBi-
ciB a00 (DYHKIIIOHAJBLHOCTI I akTOpiB. [HTEpdelicn He MOXKYTh MICTUTH H1 aT-
puOyTiB, HI CTaHIB, HI HaMpaBJIEHUX acoliamiii. BoHu MICTATH TibKH Oomepartii
0e3 Bka3iBKH ocobnmuBocTel ix peanizamii. @opmanbHO iHTEp(EHC eKBIBAJICHT-
HUN a0CTpaKTHOMY KJjacy 0e3 aTpuOyTiB 1 METO/IIB 3 HAsIBHICTIO TiIbKH a0CTpa-
KTHUX omepaliiii. Ha miarpami BapiaHTiB BUKOPUCTaHHS 1HTepdenc 300pakaeTh-
Csl y BUTJISIZII MAJICHBKOTO KOJa, TOPST 3 SKUM 3aIUCYEThCA HOoro iM's. Sk iM's
MOke OyTH IMEHHUK, KM XapaKkTepHu3ye BIAMOBIAHY iHpopMalio abo cepsic
(puc. 7).

()
N

IHTepgenc

Pucynox 7 —I'paghiune nosnauenns inmepgheticy

Ilpumimka (note)npusHaueHa JUIsl BKIIFOUEHHS 10 MOJEN JTOBIIBHOI Te-
KCTOBOIi iH(OpMaIlii, 1o Mae Oe3rnocepeIHe BIAHOMICHHS O KOHTEKCTY MPOEeK-
Ty, 0 po3pobisieTbes. ['padiuHo 300paXkaeThCsl MPIMOKYTHHKOM 3 <«3aJIOMJIe-
HUM» KyTO4YKOM (puC.8), CHOIYYeHUM 3 €JIEMEHTOM JiarpaMu IMyHKTHPHOIO JIi-
Hi€r0. SIKI0 MpUMiTKa Mae KJIFOY0BE CIIOBO <<CONStraint>>ro € 0OMeXeHHsM,

IO HAKJIaAA€THCA Ha CIICMCHT.

PeanisyBatn y

thopmi Apyky
Yyeka

OTpumaHHsa JOBIOKM NPO CTaH
paxyHky

Pucynox 8 —Ilpuxnao npumimxu
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Mixx KOMIIOHEHTAMHM JliarpaMH BapiaHTIB BUKOPHUCTAHHS MOXYTh 1CHYBa-
TH Pi3HI1 BIJTHOCUHHU, K1 OMKUCYIOTh B3aEMO/III0 €K3EMILISPIB OJTHUX aKTOPIB 1 Ba-
plaHTIB BUKOPHUCTAHHS 3 €K3EMILIIPAMHU 1HIIIMX aKTOPIB 1 BapiaHTIB.

VY moBi UML € nekinbka cTaHAApTHUX BUIB BITHOCHH:

— BigHOMIEHHs acoriarii (association relationship);

— BigHomieHHs BkiarodeHHs (include relationship);

— BigHomeHHs po3mmpeHus (extend relationship);

— BiAHOIICHHS y3araibHeHHs (generalization relationship).

Bionowenna acoyiayii Bu3Hayae ocoOIMBOCTI B3a€MOJIi aKTOPIB 1 Bapi-
aHTIB BUKOPHCTAHHSI 1 MO3HAYAETHCS BIPI3KOM CYLIIBHOI JiHii (puc. 9).

()
\/

KnieHt OTpumaHHsa JOBIOKM NPO CTaH
paxyHky

Pucynox 9 —Ilpuxnao sionowenus acoyiayii

Bionowennn exnouennsa Mixk IBOMa BapiaHTaMU BUKOPUCTaHHS YKa3ye,
IO JIesKa 3a/laHa MOBEJiHKA /Il OJJHOTO BapiaHTa BUKOPUCTAHHS BKIIFOUAETHCS
SK CKJIQJIOBUM KOMITOHEHT Yy TIOCJIIOBHICTh TTOBEIIHKH IHIIIOTO BapiaHTa BUKO-
pucTanHs. BinHOIIEHHS BKJIIOUYEHHS, HANIpaBJieHE BiJ BapiaHTa BUKOPUCTAHHI A
710 BapiaHTa BUKOPUCTAaHHS B, yKasye, 10 KOXeH eK3eMIUIsIp BapiaHTa A BKITIO-
yae (DYHKIIOHAJIbHI BJIACTUBOCTI, 3aJ1aHi AJig Bapianta B. 111 BimacTuBocTi crerri-
aTi3yl0Th TOBEAIHKY BIAMOBIIHOIO BapiaHTa A Ha naHiil giarpami. I'padiuno
JaHe BiAHOIICHHS ITO3HAYAETHCS MMyHKTHPHOIO JIHIEIO 13 CTPLIKOIO (BapiaHT Bi-
JTHOIICHHS 3aJIKHOCTI), HAIPABJICHOO Bil 0a30BOr0 BapiaHTa BUKOPHUCTAHHS 10
TOTO, IO BKIIIOYAETHCS, 1 TIO3HAYAETHCS KIIIOUOBUM clloBoM <<include>> puc.
10). Ogun BapiaHT BUKOPHCTAHHS MOYKE OYTH BKJIFOUCHHH B HU3KY 1HIIKX Bapi-
aHTIB, a TAKOK BKJIFOYATH 1HII BapiaHTH.

Bionowennsa pozwupenna BU3HAYA€ B3a€EMO3B'S30K 0a30BOTO BapiaHTa
BUKOPHUCTAHHA 3 JE€AKUM 1HIIMM BapiaHTOM BUKOPUCTaHHS, (PyHKIIOHAIbHA MO-
BEJIHKa SKOTO 3aIIOEThCSI HE 3aBXKIH, & TUIBKHM NMPU BUKOHAHHI JESKUX 10/1aT-

KOBHUX YMOB.
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<<include>>

3HATTS roTiBKK Mepesipka PIN-koaa

Pucynox 10 —IIpuxnao ionowienus 8xirouenHs

['padiuHo MO3HAYAETHCS MYHKTUPHOIO JIHIEIO 13 CTPUIKOIO (BapiaHT Bif-
HOIIICHHS 3aJIKHOCTI), HAIIPABIICHOO BiJl TOTO BapiaHTa BUKOPUCTAHHS, KA €
PO3IIMPEHHSM ISl TOYaTKOBOTO BaplaHTa BUKOPUCTAHHS, 1 TIO3HAYAETHCS KITIO-

4OBHMM cjIoBoM <<extend>>{fuc. 11).

Q o ©

OTpvMaHHs1 AOBIOKM NPO CTaH Opyk yeky
paxyHKy

Pucynox 11 —Ilpuxnao ionowenus po3uupenms

Bionowennsa yzacanvnenna CiyXutb JJisl BKa3iBKA TOTO (akTy, IO Jie-
SKAWA eJIeMEHT A Mo)ke OyTH y3arajibHeHUi a0 enemeHTy B. Takum umHOM, A
oyne crnermianizaiieto B. [Ipu nbomy B HasuBaeTbes npeakoM abo 0aTbKOM Yy Bi-
JTHOIIIEHH1 10 A, a A — HalaJAKoM y BiHoIIeHHo 10 B. I'padiuno gane BigHO-
IIICHHS TI03HAYAETHCS CYIIIBHOTO JIHIEIO 13 CTPLUIKOI0 ¥y hopmi He 3adapOoBaHO-
ro TPUKYTHHKA, 5IKa YKa3ye Ha OaTbKiBChKHM eneMeHT. Ciij] 3a3Ha4uTH, 110 J1a-
HHUI BUJI BIZIHOCHH 3aCTOCOBYETHCS SIK MK BapiaHTaMH BUKopucTaHHs (puc. 12),

Tak 1 Mix aktopamu (puc. 13).

ﬂponam 3an4yacTvH [0 BaHTaXiBOK I'Ipouax( 3an4yacTuH

Pucynox 12 —IIpuxnao ionoutenus y3azaibHeHHs Midc 8apiaHmamu

BUKOPUCNIAHHA
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Kacup Cnyxb6oBeLpb

Pucynok 13 —Ilpuxnao ionowenns y3a2aibHeH s MIdC aKmopamu

VY [2] nomano mpuKIIaa MOJEIi CHCTEMH POOOTH OaHKOMATy, SIKY MH Ta-
KOX BI3bMEMO sIK 0a3oBuil mpukian. [lana cucrema mae Ba aktopu — KiieHT i
bank, mpuyomy rosioBHuM € KilieHT, OCKUIBKH 1HIIIIOE€ poOOTY. ba3osi Bapian-
TH BUKOPUCTAHHS — <«GHATTS TOTIBKU 3 KapTKu» 1 «OTpuMaHHs iHQopMalii mpo
cTaH paxyHky». JlomatkoBi cepBicu — «lepeBipka PIN-koxy» (BUKOpHUCTOBY-
€TBCSL 3aBXKIM, TOMY 3B'S3aHO BiTHOIICHHSM BKIIIOYCHHSA) 1 «J/Ipyk ueka» (BU-
KOPHUCTOBY€EThCA MpH OaxkaHH1 KimieHTa moOayuTH cTaH paxyHKY HE TUIbKU Ha
€KpaHi, aje 1 B JIPyKapChbKOMY BHIJISAJl, TOMY 3B'SI3aHO BIJIHOIICHHSIM PO3IIHU-
penns). OneprkaHa JiarpaMa 300pa)ieHa pucyHky 14,

.

3HATTHA roTiBKK

~
)

s
N

BbaHk

;t Mepesipka PIN-kogy

_ <<extend>> —
-

. Hpyxk veky
OTpumaHHs AOBIAKM NPO cTaH

paxyHKy

Pucynok 14 —Jliaepama éapianmis suxopucmarnHs 0Jis1 MOOeJi

oankomama
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IIpocta iHdopmariitHa cucTeMa — mporpama Jyisi 00poOKu sSKOi-HeOyab
iHdopMallii — MOKe MaTH JBOX aKTOpiB (3BUYHOr0 KOPHCTyBaya i aJMiHIiCTpa-
Topa) 1 ABa 0a30Bi BapiaHTH BUKOpUCTaHHS («BBemeHHs 1 MOAUMIKALisT TaHUX»
i «O0pobka manmx»). Kpim Toro, MoxmBi monatkoBi cepsicu — «dlepeBipka
iMeHi 1 maposs» (BUKOPUCTOBYETHCS TOCTIHHO Il BIIMIHHOCTI MPOCTOTO KO-
pUCTyBaya BiJ aJMiHICTpaTOpa, TOMY 3B'SI3aHO BiJHOIICHHSM BKJIIOYCHHS) 1
«DopMyBaHHs 3BITY» (BUKOPHUCTOBYETHCS KOPHUCTYBadeM MpU HEOOXIIHOCTI,
TOMY 3B'SI3aHO BIJHOILICHHSAM po3mupeHHs). OjepkaHa aiarpama 300pakeHa

Ha pUCYHKY 15.

T—C D

BeeneHHs Ta mogudikauis gaHux  <<include>>

p

MNepeBipka iMeHi Ta naponto

)
=

AamiHicTpaTtop

<<include>>

KopucTyBay O6pobka aaHWxX

<<extend>> / /71%\
N

®dopmyBaHHS 3BITY

Pucynok 15 —/liaepama éapianmis suxopucmarHs 051 MOOeJi

npocmoi inghopmayitinoi cucmemu
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2.3 /liarpaMu JIOTiYHOTO MO/IEJTIOBAHHSA

HactynHi n'sate miarpam — KiaciB, Koomepariii, TOCIiJOBHOCTI, CTaHIB 1
HiSUTHOCTI — OMUCYIOTh JIOT1YHUH piBeHb MOAENi (SK CTATHYHI acleKTH CTPYK-
TypH, TaK 1 JHHAMIYHI acrieKTH (yHKI[IoOHyBaHH:). OCHOBHI €JIEMEHTH I[UX Jia-

rpam — Kjacu, 00'€KTH 1 BIIHOCHHHU M1)K HUMH.

2.3.1 /liacpama knacis (class diagram)

[entpansae mictie B metomosorii OOAII nmocimae po3poOka JIOT19HOT MO-
JIeJI1 CUCTeMHM Y BUTJISI/IL JilarpaMu KJ1aciB.

Miazpama knacie cayXuTh Uil TPEICTABJICHHS CTaTUYHOI CTPYKTYPH
MOJIEJIi CUCTEMHU B TEPMIHOJIOTII KJIaCiB 00'€KTHO-OPIEHTOBAHOTO MPOTPaMyBaH-
Hs. [liarpama kiaciB MoXxe BifoOpakaTd, 30KpeMa, pi3HI B3a€MO3B'S3KH MIXK
OKPEMOIO CYTTIO HA0YHOI 00JacTi, TAKUMHU, SIK 00'€KTH 1 MIJICUCTEMH, a TaKOXK
OMHCY€E iX BHYTPILIHIO CTPYKTYPY 1 TUMH BigHOCWH. Ha maHiit mpiarpami He yka-
3y€eTbes iH(opMallisi Tpo TUMYACOB] aCleKTH (DYHKI[IOHYBAHHS CUCTEMH.

bazoBumu enemMeHTaMu JliarpaMu KjaciB € cami kiacu (3 cBoiMu aTtpuOy-
TaMU 1 OTIeparisiMH) i BiTHOCHHHA Mi>K HUMH.

Knac — aGctpakTHHil omuc a00 TPEACTABIICHHS BJIACTHBOCTEH Oe3midi
00'€KTIB, SIK1 BOJIOJIIFOTH OJHAKOBOIO CTPYKTYPOIO, ITOBEIIHKOIO 1 BIIHOCUHAMHU 3
00'eKTaMHM 3 THIIUX KJIACiB — rpadiuHO 300pakaeThCs y BUTIISAII MPSIMOKYTHHKA,
KWW JOTATKOBO MOXE OyTH PO3IIIbHUN TOPU3OHTATLHUMU JIHISIMHA HA PO3JILITH
a00 CeKIlil, B SIKUX MOXXYTh YKa3yBaTHCS iM'S KJIacy, aTpuOyTH (3MiHHI) i omepa-

ii (Mmetoau) (puc. 16).

Im' 51 knacy

ATpuOyTH KI1acy

Omnepariii kacy

Pucynox 16 —3o06pasicenns knacy

Sk mpaBuIIO, SKIO HABITh SKACHh CEKIlisl BUSBIAETHCS MOPOXKHBOIO, B TI03-
HAYEHHI KJIacy BOHA BCE OJIHO MOKa3yeThes. Pi3HI npukiaan 300pakeHHs KIaciB

nojaHi Ha pUCyHKy 17.
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KoJio I'paghiunui ba3a nanux
00’ ckm
Xc, yc: Touka data:/lani
r: Yucno
BiKpUTH()
noka3atu() Bij00pa3uTH()
npuxoBaTH() 3a4uHUTH()

Pucynox 17 —Ilpuxnaou 306pasicenv pisHux kuacie

Im' s knacy noBuHHe OyTH YHIKAIbHUM y MeKax makeTy (y makeTi Moxe
MICTHTHCSL JIEKUTbKa Jiarpam). 3alucyeTbcsl y HEHTPl CEKIii HamiBKHPHUM
mprudTOM 1 TOBUHHE MOYMHATHUCS 13 3aroJIOBHOI OyKBHU. SIKIIO Kjac HE MOXKe
MaTH ek3eMILIIpiB (00'€KTIB), TOOTO € a0CTPaKTHUM, HOTO IM'st BUALIAETHCS KYy-
PCHUBOM.

[Tpu mo3HaueHH] IMEH KJIacy PEKOMEHIyE€ThCS BUKOPUCTOBYBATH IMCHHH-
K4, 3anucani 6e3 npomnyckiB. HeoOxigHo maM'ataTy, 110 iMeHa KJIaciB yTBOPIO-
I0Th CIIOBHUK Hao4HO1 o0xacTi mpu OOAIL.

Ampubdym Knacy CIy>XMTbh JJIS TIOJIaHHSI OKPEMOI BIIaCTUBOCTI ab0 O3Ha-
KM, SIKa € 3arajbHOI0 JJIA BCIX 00'€KTIB JAHOTO Kjacy. 3amnuc aTpuoyTy MiaKopsi-

€ThCA CHHTAKCUYHHUM IIpaBHUJIaM.

<KBaHTOpP BHIUMOCTU> <iM s aTpuOyTa> [KpaTHICTH:

<THI aTpuOyTa> = <ICXOJHE 3HAYCHHS> {psIOK-BIaCTUBICTb}

Keanmop suoumocmi (Vvisibility) Moxke HaOyBaTH OJHOTO 3 YOTHPHOX
3HAYECHb.

«+» — public —toctynHicTh 6€3 0OMEXKEHB;

«t» — protected #OCTYIHICTb TUIBKH JUIS JAHOTO KJIACy 1 KO0 HAIaKiB;

«» — privateé -A0CTyHICTb TUIBKH JUIS JAHOTO KJIACY;

«» — package AOCTYIHICTb TUIBKHM Y MeXaX JaHOTO MaKeTy.

Im'ss ampu6ymy OBUHHE TIOYMHATHUCS 3 PAAKOBOI (Mayoi) OyKBU i HE MO-

K€ MICTUTH TPOMYCKIB.
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Kpamnicmo xapakTepusye 3arajibHy KiJIbKICTh aTpuOyTIB JTaHOTO THITY,
110 BXOJATH JIO CKJIAY Kiacy (3a yMOBYAHHSM JIOPIBHIOE 1), HAITPUKIIA:

[0..1] —abo Takoro atpubyTy Hemae, abo BiH €

[0..*] — abo Takoro arpubyty HEMae, a00 X CKUJIbKU 3aBrOHO;

[1..5] —Takux atpubyTiB Moxe OyTH Bix 1 10 5.

Tun ampubymy BU3HAYAETLCSA THUIIOM JaHMX, Hanmpukiam: «komip: Color»
a00 «im’ ssCriBpobithuka [1..2]: String».

Tlouamxkoge 3nauenHss CIYXUTh JJIA 3aBIaHHS JIEIKOTO MOYaTKOBOTO 3HA-
YeHHs aTpuOyTy y MOMEHT CTBOPCHHS €K3eMIUIApa Kjacy, HaImpHUKIad. «KO-
aip:Color=(255,0,0)»a60 «im’ sCriBpoOiTHuKa[1..2]:String=dBan [BaHOBHU»>».

Psoox-eracmusicmes cyXKuTh ISl BKa3iBKU JOJATKOBUX BJIACTHBOCTEH
aTpuOyTy, Hanpukiaa: <«3apabitHsallnara:'pomi=500{frozen}» — dikcoBana
cymMa.

Onepauin knacy — 1e NESIKUN CEPBIC, KU HANA€ KOXKEH EK3EMILISP
(00'exT) KiIacy Ha BUMOTY CBOIX KJIi€HTIB (IHIIUX 00'€KTiB, Y TOMY YHCII 1 eK3e-
MILTSPIB AaHOro Kjacy). CyKyIHICTh omnepallii Xxapakrepusye (QyHKIIOHATIbHUN
aCIIeKT MOBEIIHKH BCiX 00'€KTIB JAHOTO KJIacy.

dopmart 3anucy oneparii HaCTYITHHIA:

<KBaHTOpP BHIUMOCTH> <iM s omeparlii> (CIUCOK mapamMeTpiB):

<moBepTaeMe 3HaUeHHs> {PsIOK-BJIACTHUBICTh}

Hampuxman:

+HamarmoBati (popma: baratokytHuk = [IpSMOKYTHHK)
—3MinntuPaxyHnok (HomepPaxynka: Integer):I'pormi

JlokmaHirire mpo omepariii aus. B [1-7].

Mix k1acaMy MOXXYTh OyTH HACTYIIHI BUJU BIJHOCHH:

— BigHOMIECHHS acoriarii (association relationship);

— BiAHOIICHHS y3araibHeHHs (generalization relationship).
— BigHoIIeHHs arperaiiii (aggregation relationship);

— BiAHOIIEHHS KoMITo3ullii (Composition relationship);

— BigHOMeHHs 3ayiexHocTi (dependency relationship).
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Bionowennsa acoyiayii BIINOBIa€ HASBHOCTI JIOBUIHHOTO B3a€EMO3B'SI3KY
MK KjlacaMH 1 MOxe OyTH sK HeHamnpasieHowo (puc. 18), Tak i HampaBIIEHOIO
(puc. 19). Skmro 3B's3aHi 1Ba KJIACH OJUH 3 OJHUM, acolliallis Ha3UBAEThCA Oi-
HapHot0, AKIIO KJIAac 3B'I3aHUN caM 3 00010 — peghiexcii. Acomiarlisi MOXe MaTH

IM'S 1 MICTUTH KPAaTHOCTI KJIaCI1B-pOJICH acoIiartii.

lpauyroe

CniBpo6iTHMK KomnaHis

Pucynox 18 —Ilpuxnao nenanpasnenoi oinapnoi acoyiayii

Micmumb :
BaratokyTHuk |1 3..n CTtopiHka

Pucynox 19 —IIpuxnao nanpasnenoi 6inapHoi acoyiayii

Bionowenns y3azanvHenns € BIIHOIICHHSM MDK IPEIKOM 1 HAIaJKOM

(puc. 20).

eomempuyHa picypa

MpsAMOKYTHMK Kono

Pucynok 20 —[Ipuxnao sionowienns y3acanbHenns

Jlo cTpuIKu-y3arajabHEHHsI MOXKYTb OyTH J0/1aH1 HACTYITHI OOMEXEHHS

{complete} — o3Hauae, MO0 B JaHOMY BiJHOIIEHHI BH3HAYEHI BCi KJIACH-
HAIIaJK1, i 1HIIKUX Yy TaHOTO KJacy-TpeaKka OyTH He MOXKE;

{incomplete} — o3nauae, 1m0, HaBHaky, BKa3aHI HE BCi KIacH-HaIaJK{

JTaHOTO KJIACy-TIPE/IKa,
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{disjoint} — o3Hauae, KiIacu-HAIIAIKA HE MOXYTh MICTHUTH O0'€KTIB, IO
OJIHOYACHO € €K3EeMIUIAPaMH JBOX 1 OLJIbII KJIACIB,;

{overlapping} — o3Hauae, 110, HAaBMAaK{, OKPEeMi EK3EeMIUISIpPU KjaciB-
HaIaKIB MOXYTh HAJIEKATH OJTHOYACHO JEKUTHKOM KJIacam.

Bionowenna azpezayii mae Micuie MK KjacamMl B TOMY BUIAJKY, SKILO
OJIMH 3 KJIACiB € JICSIKOI0 CYTTIO, sSIKa BKJIIOYAE SK CKJIAJIOBI YAaCTUHH 1HINY CYTh
(iepapxist BUIISIY «dacTUHA — I(ijIe»). 300pakaeThCs y BUIIIAII Bijpi3Ka JiHIT 3

He 3adapOoBaHUM pOoMOOM 3 OOKY Kjacy-KoHTeiHepa (puc. 21).

Komn’'totep

CuctemHun 6ok MoHiTtop

Pucynox 21 —IIpuxnao sionowenns acpezayii

Bionowenna xkomnozuyii € OKpeMUM BHIIaJIKOM arperaiii, mpu sKOMy
CKJIa/I0B1 YaCTUHU HE MOXYTh ICHYBaTH y BIAPHUBI BiJ LIJ0r0. 300paxaerbcs y

BUTJISIAI BiApi3ka JiHIT 13 3adapboBaHnM pomMOOM 3 OOKy Kiacy-KOHTeHHepa
(puc. 22).

BikHO nporpamu

/‘

3aronoBokK [[onoBHe MeHIo Pobouya obnactb

Pucynox 22 —Ilpuknao ionowienns Komnosuyii

Bionowennsa 3anexcnocmi BUKOPUCTOBYETHCS y pa3l HaAsIBHOCTI 0COOIIH-
BUX BIJHOCHH MDXK €JIEMEHTAMH, IKI HE MOKHA TOYHO BIIHECTH HI JO OIHOIO 3

nepenidyeHnx Buile. 300paXkaeTbCsl y BUTIISAAI MYHKTUPHOT JIiHIT 13 CTPUIKOIO.
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InTepdeiic € 0coONMMBUM BUITAJIKOM KJIACy, Y SKOTO € TUIBKM Omeparlii 1

BiICYTHI aTpuOyTu. s 300pakeHHs 1HTep(deiicy BUKOPUCTOBYETHCS CTEPEO-

tun <<interface>>a6o0 cremniaabHuil rpadiuHUil CHMBOII — KOJIO.

Ha pucynky 23 300paxeHa aiarpama KjiaciB CUCTEMH yMIpPaBIiHHSA OaHKO-

MaToM 3 [2]. ¥V psiny kimaciB BkazaHi ix crepeotunu: «lIpuctpiii untanus», «EK-

pan Oankomaty», «IpmHTep Oamkomary» i «lIpucTpiii BHmadi TOTIBKU» —

<<boundary>>, Kountpomiep 6anky» — <<interface>>, Kourposiep OaHKoO-

Mary» — <<control>>.

<<boundary>>
MpucTpivt 3unTyBaHHS

HaveHHAlIHkogy
HomepPaxyHky

npountatulliHkoA()

<<Interface>>
KoHTponep BaHky

epesiputulliHkoa()
epesiputnHomepPaxyHky()
iokpuTUPaxyHok()

npountatnHomepPax.() MeHLIMTUPaxyHoK
BuTartnKapTy() 1
1 AymeHmucbikye
Yumae KrieHma i
iHgpopmauito SUKOHye
1 n mpaH3aKuii
<<control>>
KoHTponep baHkomaty
1 /11
Bidobpaxae g“ Budae
iHgbopmauyito 20migsKy
| Opkyrye
| Oosidky
[
|
1 /
r’ﬂ 1 1
<<boundary>> |
ExpaH BaHkomaTy <<boundary>> <<boundary>>
MpuHTep BaHkomaTy MpucTpii BUAaYi rotiekm
I::oxasaTMMeHro()
okasatuCymy() | llhpykOosinkn() W=/ natvoisky()

Pucynok 23 —/{iaepama xnacie

JlocuTh YacTo KJIacu Ha Jiarpami MICTSATh Tyke O6arato aTpuOyTiB 1 ome-

pariii, BHACIIOK 4OTO 11 MEPerysi] CTa€ CKPYTHUM. Y TaKMX BHUIAIKAX i1 TOJi-

JISIOTH Ha JIBI YaCTUHU — BJIACHE JliarpaMy KJaciB (a0o JiarpaMy acoliamii Kia-

CiB) 3 ONYIICHUMH CEKIIisIMU aTpuOyTiB 1 omepatiii (puc. 24)i miarpamy KOHK-

petu3arii kiacis (puc. 25).
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<<boundary>> <<Interface>>
MpucTpiit 3UnMTyBaHHS KonTponep baHky

1 1
Cyumye AymeHr'nud)iKy'e
iHghopmauito KrieHma i
BUKOHYy€E
1 n mpaH3aKuji
<<control>>
KoHTtponep BaHkomarty
1 11
|
Bido6paxae | Bb/(?ae
. . 20misKy
iHghopmauito Lpykye
dosioky
| 1
1 |1
<<boundary>> <<boundary>> <<boundary>>
Ekpat BaHkomaty MpuHTep BaHkomary MpucTpilt BUAAYI roTiBkK

Pucynox 24 —Cnpowena diacpama kracis

<<boundary>> <<Interface>>
MpucTpin 3untyBaHHS KoHTponep BaHky
HaquHﬂI'IIHKo,u,y
i ovepPaxyHky

pounTatulliHkoA()
pountaTuHomepPaxyHky()

ntartnKapty()

epesipuTtulliHkoa()
epeBiputTuHomepPaxyHky()
iokpuTUPaxyHok()
MeHLWNTUPaxyHOoK()

<<boundary>>
MNpuHTep BaHkomarty

<<control>>
KoHTponep baHkomaty

20 y«Dosiakm()
<<boundary>>
EkpaH BaHkomarty <<boundary>>
MpwucTpin BuaaYi rotieku

okaszaTtMeHo()
oka3aTnCymy() i+ navrorisxy()

Pucynox 25 —/liaepama xoukpemusayii xnacie

Ha pucynky 26 300pakeHa jiarpama KjaciB mpocToi iH(opMaliitHoi crc-
temu. TyT € nBa Kiacu akTopiB — «KopuctyBau» 1 «AIMIHICTPATOP», yIpaBJIs-

tounii (<<control>>)kmac «lIporpama» i nBa kjgacu Jjisl poOOTH 3 JaHUMHU —

«baza mannx» 1 «3B1T».
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N Basa gaHux
S~ iani
/\ HecTu[aHi()
KopucTysau ntartnani()
MiHUTKMOaHi()
(from Use Case View)

<f\\ / Mporpama
—— 3BiT
ﬁ:laHi

ApmiHicTpaTop

dopmyBaTu()
03apykyBaTu()
kcnoptyBaTtu()

(from Use Case View)

Pucynox 26 —/liacpama xnacie ons mooeni npocmoi

iHhopmayitinoi cucmemu

2.3.2/liazpama xoonepauii (collaboration diagram)

Jla monentoBaHHs B3aeMoii 00'ekTiB y MoBi UML BHKOpHCTAIOTHCS Tak
3BaHI JllarpaMy B3aeMO/I1i, 0 SIKUX BIJIHOCSTBCS Jlarpama Koormeparii 1 aiarpa-
Ma ITOCJIIJOBHOCTI.

Oco06aMBOCTI Mepeayl Ta IPUioMy MOBIIOMJIEHb Y KOHTEKCTI CTATUYHO1
CTPYKTYpPH MOJENl BimoOpakae miarpama koorepaiii. TyT moBemiHKa CHCTEMH
OTHCYETHCSA HA PIBHI OKPEMHUX 00'€KTIB, sIKI OOMIHIOIOTHCS MIXK COOO0I0 MOB1IOM-
JICHHSIMH, 1100 AOCITTH MOTP1OHOT MeTH abo peasnizyBaTH JESIKUN BapiaHT BUKO-
pPUCTaHHS. 3 TOTJISIY aHAIITHKAa ab0 apXiTEeKTOpa CUCTEMH BaXKJIMBO TOJATH Y
MIPOEKTI CTPYKTYPHI 3B'SI3KU OKpEeMHUX 00'€KTIB MK co0010. Take momaHHs cTpy-
KTypU MOJEN SIK CYKyIMHOCTI B3a€MOJIIIOUMX OO'€KTIB 1 3a0e3neuye qaHa Jiar-
pama. Ciig po3yMiTH, IO OJHA 1 Ta K CYKYIHICTh 00'€KTIB MOXKe OpaTH y4acTh
y peaiizailii pi3HUX Koomepaliid — npy boMYy, 3aJ€XKHO BiJl JaHOI KOomeparlii,
MOXYTh 3MIHIOBATUCS SIK 3B'S3KM MDK OKpEeMHUMHU O0'€KTaMH, Tak 1 MOTIK MOBI-
JIOMJIEHDb MK HUIMH.

Kimro49oBi MOHATTS giarpamu Koorepailii — 00'ekTH (€K3eMILISApH KJIaciB),
3B'SI3KM (EK3EMIUIPH acoliamii) i moBimomiieHHs. Koonepariiss Mmoxe Oyta 1o-

JlaHa Ha JIBOX PIBHSX:
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- Ha piBHI crienudikalli — mokasye poi kiacudikaTopiB 1 poji acouiamii y
JTaH1A B3a€EMOJIIT;
- Ha PIBHI MPUKIAIIB (CK3EMILIAPIB) — YKa3ye 00'€KTH 1 3B'AI3KH, CTBOPIOIOYH

OKpeMi poJIi B Koomepaiii.

[Tpu MoaentoBaHHI 1H(HOPMALIMHUX CUCTEM HaiuacTille BUKOPUCTAETHCSA
JIPYTUiA BUIIAJIOK, TOMY BiH 1 Oyne po3rissHyTuid. s po3risamy aiarpam piBHS
cnenudikarii Tpeda 3BepHyTHCS 10 podoTH [2].

06' ckm (Object)e okpeMUM EK3eMILIAPOM KJIacy, SIKHH CTBOPIOETHCS Ha
eTami peamizarii Mojen (BUKOHAHHS mporpamu). BiH Mo)ke MaTH BJIacHe iM's i
KOHKPETHI 3Ha4YeHHs aTpuOyTiB. BiAmoBinHo, 300pakaeThCsi y BUTIIAIL MPSIMO-
KyTHHKA, 1110 1HO/I (IpH HEOOXiAHOCTI BKa3iBKH 3HAYCHb aTPUOYTIB) CKJIa1a€Th-

cs1 3 IBOX cekiiii (muB. puc. 27).

M’ st 00BekTy

3HavyeHHs aTpuOyTiB
00’ exTy

Pucynok 27 —3o06pasicennsn 06’ ekma

IM' 7 06’ ekma B 3aranbHOMY BUMAAKY Ma€ HACTYIHUM Gopmart:

<pnacHe iM’ $>/<uM’ g pouti kiacudikaropa>:<im' s kiaacudikaropa>

B okxpemux Bumajakax BiacHe iM's 00’ €kTa MOXxe OyTH BIJACYTHIM — Takui
00'eKT HA3UBAETLCA anoHimHum (IBOKpAIKa mepes iM'sIM Kjacy MOBHHHA 3alld-
IIATHCS 000B'SI3KOBO). SIKIO BIACYTHE iM'sL KJ1acy, TO 00'€KT HA3UBAEThCS CUPO-
moro.

Pi3ni mpuknaau 3006paxeHHs 00'€KTIB TOTaHI HA PpUCYHKY 28.
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KBaJApaT kBaapar : [ IpIMOKYTHUK IIpAMOKYTHHK

kBaapar : IIpAMOKYTHHK rkiaicHr / Ininiarop 3anpocy

BepmmHa=(10,10)
CTOpOHA=5 al /O6poonuk : CepBep
komipJlinii=4opHwuii

KOJIp3amiBKU=01JT1

Pucynox 28 —IIpuxnaou 306pasicens pizHux 06'ckmis

[HOMI HEOOX1AHO OKpeMOo 300pa3uTH Ha Jiarpami 0e3iid 00'€KTIB, SIKi MO-
KyTb OyTH yTBOPEH1 Ha OCHOBI OJTHOTO Kjacy. Take 300pakeHHs y BUTIIA «HA-
KJIaJICHUX» TPSIMOKYTHUKIB HAa3UBAETHCS MY1bmiod’ ekmom. Ilpu 1ipoMy Moxke
OyTH SIBHO BKa3aHE BIJHOIICHHsS arperamii (KOMIO3HIIT) MIX MyJIbTiO0 €KTOM i

OKpeMHM 00'eKTOM 3 fioro MHOXKHHH (puc. 29).

:Cepsep

a:Cepsep

Pucynox 29 —Ipuxnao 306pasxcenns myiomiod’ ekma

Vi 00'ekTH TOAUISAIOTHCS HA JIB1 KaTeropii: macuBHI ¥ akTUBHI. [lacusruii
06'ekm (passive objectpriepye TiIbKKA JaHUMH 1 HE MOXKE IHIIIIOBATH JIisTb-
HICTh 3 YIPaBIiHHA iHIIUMU 00'ekTamu. Akmusnuii 06'ckm (active object)mae
CBill BJIACHMI MOTIK ymHpaBiiHHS (mporiec) 1 MOXKe IHIIIIOBATH MisTIBHICTD 3

yOpaBIiHHS 1HITUMH 00'€eKTaMU. SIK TTpaBUIIO, aKTUBHI 00'€KTH Ha Jaiarpami Koo-
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nepailii mo3Ha4arThCs a00 MOTOBIIEHHSIM MEX MPSIMOKYTHHKA, a00 SBHOIO BKa-
31BKOIO KJII0YOBOTO ciioBa {active}.

Sk imocTpaliis BUIEBUKIaJAeHOr0 Ha pUCYyHKY 30 HaBeIeHUM MPHUKIIa
AiarpaMu Koomepartii s BUKIUKY QYHKIIT APYKY 3 TEKCTOBOTO peaakTopa [2].

1: allpuHTep:=Bubpatu()

:TekcToBUIM peaakTop - :MpunHTep

2: APYK(OOKYMEHT)
—>

allpuHTep:MpuHTeEp

Pucynox 30 —IIpuxnao diacpamu xoonepayii

Ckraoosuti 06'ckm (COMpPOSite objecty ex3eMIIIpoM Kjacy-KOMIIO3HTY,
KA 3B'SI3aHUHN BiHOIIECHHSIM KOMIIO3HUINT 31 CBOIMH YacTHHAMHK (IMB. MPHKIIAJ

Ha puc. 31).

ol : Bikno

:3aro10BOK

:Po0oua 001acTH

:Ilo10cH NPOKPYTKHU

Pucynok 31 —Cknaoosuii 06'ekm «Bikno»

36' az0k (link) € ex3emiuigspom acormiaiii i MOXe MaTH MiClie MK JBOMA i
o111 00'ekTaMu. 300parkaeThbesl BIAPIZKOM MPSAMOT JIiHIT, HAa KIHIAX SKOTO MO-
XKyTh OYTH SIBHO BKa3aHi iM€Ha poJjiei BiIMOBIAHOI acorialtii.

Iogioomnenns (Messagejiokasye KOMyHIKaIil0O MK JBOMa 00'€KTaMH,
OJIMH 3 SIKUX TIepeaac 1HIIOMY JIedKy iH(OopMaIlito, Ipu IIbOMY TependadacThs,

M0 MICJIsI OTPUMAaHHS TOBIIOMJICHHSI IpyTUM 00'€KTOM HacTaHe neska fis. Io-
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B1JIOMJICHHSI 300pa)Kat0ThCs CTPIIIKAMU TOPSJT 3 BIATIOBITHUM 3B'SI3KOM, HaIpsM
CTPLJIKH yKa3ye Ha ojepikyBada mosigomieHus (qus. puc. 30).

CTpuIKM OBIIOMJIEHb MOXYTh OYTU TPHhOX THIIIB:

- CYIJIbHA JIiHIS 3 TPHKYTHOIO 3aKPAIIEHOI0 CTPUTKOI0 (— )mo3Havae
BUKIIMK Tiporieypu (omnepariii) abo nepenady MoToKy YIpaBIiHHS, IPU [IbOMY
00'eKT, 110 Tepeae MOBIIOMIICHHS, YeKae 3aKIHUCHHS JeIKUX ik, BUKIIUKA-
HUX IIUM TOBIJIOMJICHHSM (CUHXPOHHI NOBIOOMACHH),

- CyIIiIbHA JIiHiA 3 V-TI01I0HOI0 CTPLIKOI0 {——> )I03HAYAE ACUHXPOHHE
no8iooMaeHH s, TOOTO 00'€KT, MO Mepeae MOBIIOMIICHHS, MTPOIOBKYE CBOIO
ISUTBHICTD, HE YEKAIOUX B1IMOBIII;

- IyHKTUPHA JIiHig 3 V-T010HOI0 CTPLIKOIO ( -}HO3HAaUa€ TOBEPHEH-
HS 3 BUKJIMKY TPOIIEAYPH; K MIPABUIIO, TIepea0avaroThCs 32 YMOBYAHHSM 1 Ha

Jiarpamax 300pakaroTbCs P1IKO.
[ToBimoMIIEHHS Ma€ HACTYITHUM (popmart:

<[lomepenni nmoBimomiieHHs> <Bupas3> <3naueHHs:=iMm s> <(Crmcok ap-

T'YMEHTIB)>

3Ha4YeHHS BKA31BKU NONEPEOHIX NOBIOOMIeHb TIONSITaE y TOMY, IO JaHe
MOBIJIOMJIEHHS HE MOKe OyTH TepeaaHo, MoK He OyayTh MepejaHi ajapecaram

MepeITiueHi MOBIIOMIICHHS:
2,4 | 5:nepenatu (naxi)

Bupaz moxxe 6yt yMOBOIO, 32 KOO 3/IIMICHIOBATUMETHCS TIepe1aya MmoBi-

JIOMJICHHS:
6 [(xc > 0) & (xc < 800)]namamosaTrKoimo (xc, 100)

3Hauennsa TIpUIyCKae, MO0 OYIKYETHbCS TMOBEPHEHHS ACSIKUX pPE3ybTaTiB

BUKOHAHHS OTepartii:
7: allpunrep:=oopatullpunrtep()
Ha pucynkax 321 33 HaBeJeHI MPUKIAIU JiarpaM Koomeparii — s Mo-

7Tl CUCTEMH yIpaBIliHHS 0aHkoMaToM (3 [2] — mpeneneHT «3HATTS TOTIBKH») 1
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U MojiesIi TIpocToi iH(popMariiHoi cucteMu (mpeneaeHT «PoboTa KOPUCTYBa-
ya: ¢popmyBaHHs 3BiTy»). CTepeotunu 3B'13kiB (<<Local>>, <<Global>> 1. n.)

MOKa3aHi JIiTepaMU Ha KIHIISIX.

. KoHTponep BaHky
4: npounTtatHomepPaxyHky( ) ersistent

9: ButartuKapTy( )
/ 2: nepesiputulliHkoa( )

5: nepesiputnHomepPaxyHky( )
7: BigkpuTuPaxyHok( )
J 8: ameHWunTnPaxyHoK( )

: anCTpil‘i’l 3unTyBaHH

)
s
5 3: nokaszatuMeHio( )
oHTponep baHkom xiz nokasatMCymy( )
. Knient

10: BupgaTuloTiBky( )

. L : Ekpan Bankomaty
: MpucTpin BUAaYi roTieku

Pucynox 32 —/liacpama xoonepayii onsa modeni cucmemu

VNPAGNIHHA OAHKOMAMOM

. basa gaHux

2: pictatnfaHi()

/

1: aBTopm3auis( )

3: cpopmyBaTu( )
4: posapykysatu( )
: Kopuctysau : Mporpama \

: 3BiT

Pucynox 33 —iaepama xoonepayii 0na modeni npocmoi

iHhopmayitinoi cucmemu
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2.3.3/liazpama nocnioosnocmi (Sequence diagram)

Jliarpama MOCHiIOBHOCTI BiJ0Opa)kae TUMYACOBI OCOOJIMBOCTI Mepenadi
Ta TPUOMY MOBIIOMIIEHb MK 00'€KTaMH. 3 1i JOMOMOTOI0 MOKHA OMKCATH TO-
BHUN KOHTEKCT B3a€EMOJIN SIK CBOEPITHUN «Tpadik >KUTTS» BClEl CYKYMHOCTI
00'eKTIB, 0 B3aEMOJIIIOTh MK COOOIO JJI peai3allii BapiaHTa BUKOPUCTAHHS
IpPOTrpaMHOI CUCTEMH, JOCSITHEHHsI Oi3HEC-MeTH a00 BUKOHAHHS SAKOI-HEOYIb
3ajaul.

Koxen 00'exT Ha 1l giarpami 300pa)ka€Tbesl Y BUIIISIAL MPSIMOKYTHHKA,
AK 1 Ha J1arpaMi Kooreparii, MpoTe pO3TalIOBYIOTHCS Il MPSAMOKYTHUKH TOCIi-
JIOBHO 3J1IBa HAIIpaBo, MPUYOMY KparHIM 3J11Ba 300pakaeThCs 00'€KT — IHIIIATOP
B3aemMoii (sIK mpaBuIio, 1e aktop). [lopsaok po3ramryBaHHs 00'€KTiB BU3HAYaA-
€THCSI BUKJTFOYHO MipKYBaHHSIMH 3PYIHOCTI.

3 KOKHOTO 00’ €KTa «BUTIKa€» BepTUKaJIbHA MyHKTUPHA JIiHIA — HOTO Ji-
nia acumms (object lifeline). s cratuuanx 00'exTiB 14 JIiHIsA TpHUBA€E 10 ca-
MOTO HU3Y Ailarpam, Jis JUHAMIYHUX — JI0 CHEIiaIbHOTO CHMBOJY 3HHIIECHHS
00’ exTa.

SIBHEe BUJIIJICHHS aKTUBHOCTI 00’ €KTa HAroJIOIIYEThCS (hoKycom ynpas-
ainna (focus of control) saxuii 300paska€eTbest y BUTISAL BUTSATHYTOTO BY3bKOTO
NPSIMOKYTHUKA, «HAHW3aHOTO» Ha JiHI0 KUTTs. KoxeH 00'exT 3a yac icHyBaHHS
MOJKE€ OIepKyBaTh (OKYC YIPABIIHHS CKIJIbKU 3aBroHO pa3. DoKyc ynpaBiiiH-
HSl aKTOpa, SK MPaBHUJIO, ICHYE B CHUCTEMi IMOCTIIHO, BiJ3HAYAIOUU XapaKTEpHY
aKTUBHICTh TaKOTO 00’ €KTA.

Ilogioomnenns Ha niarpami MOCIiAOBHOCTI MAlOTh TAaKUH e CEHC 1 Maii-
K€ TaKWH| K€ OIUC, K 1 Ha Jiarpami Koomepariil (TyT HOMEp MOBiIOMIICHHS
OITyCKA€ETHCS, MOCIIIOBHICTh BU3HAYAETHCS 3J11BA HANIPABO 1 3BEpPXy BHU3). SIKIIIO
00'€KT MOCHUJIa€ TOBIJOMJIEHHS caMOMYy €001, BOHO HA3MBAEThCS peghieKciclo.
SAkio B pe3ysbTaTi MOBIAOMIICHHS pedieKcii CTBOPIOETHCS HOBUM TPOIIEC, TO
BiH 300paka€eThes y BUTIIII pekypcugroeo (BKIIageHoro) Gokycy ynpaBiiHHS.

Jiis 300pakeHHsI Tally>KeHHs O KOKHOT TUIKM B KBaJpaTHHUX IY>KKax
NMOBHHHA OYTH BKa3aHe BIAMOBIHA yMOBa y ¢opMi OyJIeBOTrO BUpa3y.

VYci nepeniveHi BUILE €JIEMEHTH JllarpaMy MOCIIIOBHOCTI TO/IaH1 Ha pHU-

cyHky 34.
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00’ exT A: Knac B 00’ ext C ‘Kimac D

JIiHil KATTS

®doxkyc yrpaBIiHHSA

YMoBH Pednexcusne
[IOB1IOMJIEHHS

I

Pexypcis

[X<:0] 1

JlikBigamis
00’ eKkTy

[ToBimoMiteHHSI

Pucynox 34 —Enemenmu diacpamu nociioogHocmi

Ha pucynkax 351 36 300paxeHi aiarpaMu MOCTIIOBHOCTI JJIsi MOJIETIi CH-
CTeMH yIIpaBJIiHHS OaHkoMaToM 3 [2] 1 Ayt Mojeni mpocTol iHpopMaIiiiHoT crc-
TEMHU.

Cnin 3a3nauntH, mo Rational Roseo3soise He OyayBaTu aiarpamy Imoc-

JOBHOCTI <3 HYJISI», @ OJIEpKATH 11 aBTOMATUYHO 3 J{larpaMu KOOTepartii.
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e O O KO

: Kontponep - R .
: MpucTpiii BblgaYi roTiBkK : ExkpaH baHkomary : MpucTpiit 34ntyBaHHA
Banky

_ Knient _: KonTponep BaHkomary

‘ npountaTulliHkoa( ) ‘

U nepesiputuliHkoa( ) U

nokasatuMeHto( )

gpountatHomepPaxyHky( )

nepesipuTuHomepPaxyHKy( )

o

nokasatuCymy( )

BiAKpUTH PaXyHOKQ

U 1]

3MEHLINTUPaxyHOK )

(-

BuTartnKapty( )

Buaatulorisky( )

Pucynox 35 —/{iaepama nocniooenocmi 0ns mooeni cucmemu YRpaeiiHHsL

OAHKOMAMOM
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X O

: KopuctyBau : Mporpama

U aBTopu3auisi( ) U : baza gaHux . 3BiT

]

B

=

rartnaxi( )

g

ccpopmyBaTU( )

po3apykyBaTtw( )

"L

Pucynok 36 —/{iaepama nocnioosnocmi ons mooeni npocmoi ingpopmayitinoi

cucmemu
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2.3.4/liazpama cmanie (Statechart diagram)

JInst OUIBIIOCTI CKJIAJIHUX CHUCTEM 300paK€HHS JUHAMIYHOI B3ae€MOJIIi
€JIEMEHTIB MOJIeJIl Y BUTJISAII JlarpaM Koomeparli 1 MOCIiJOBHOCTI BUSIBISETHCS
HEIOCTATHIM.

Ha BimMiHy BiJ CBOIX MONEPEIHMIIb, JlarpaMa CTaHIB OIMCYE MPOIIEC
3MIHM CTaHIB CUCTEMH IpH peanisallii BCiX BapiaHTIB BukopuctanHus. [Ipu 1po-
MY Taki 3MiHU MOXYTh OYTH BUKJIMKaHI J1sIMU 3 OOKY 1HIIIMX €JIEMEHTIB a00 330-
BHI CUCTEMH.

['onoBHE MpU3HAYEHHS JAHOI JlarpaMu — OMKUCATH MOKJIMBI MOCI1I0BHO-
CT1 CTaHiB 1 MEPEXO/IB, SKI B CYKYyMHOCTI XapaKTepU3yIOTh MOBEAIHKY MOJIEIbO-
BaHOI cucteMu (a0 SIKOICh MiJICUCTEMH) MPOTATOM BCHOTO ii JKUTTEBOTO IHKITY.
3a CBO€IO CYTTIO Jllarpama CTaHiB € rpadoM CIeniaqbHOTO BUIISIAY, SIKUM CITy-
KUTh JIJIS IOAAHHS JIEIKOro KiHIEBOTro aBToMara. OCHOBHI MOHATTA — CTaH, Ie-
pexia 1 yMOBH.

[lin cmanom po3ymieTbes aOCTPAaKTHUN METaKIacc, BUKOPUCTOBYBAHHIMA
JUI MOJIETIIOBAHHS OKPEMOi CUTYyallii, MPOTATOM SIKOi BUKOHY€ETHCS MEBHA yMO-
Ba. Ha giarpami 300paxkaeTbcsi MPSIMOKYTHUKOM 13 3aKpYTJICHUMHU BEpIIMHAMM,

KU MOXe OyTH PO3A1IbHUI TOPU30HTAIBHOO JiHier (puc. 37).

4 , )
Im' s Im's1
CTaHy CTaHy
[Tepemix
BHYTPIIITHIX
bishze
- J

Pucynok 37 —3o06pasicennsa cmanis

Iv's cmany € 3aKiHYE€HOIO TIPOMO3UIIETO 1 3aMUCYETHCS 3 MPOIUCHOT JiTe-
pu. Y BUHATKOBHUX BHUIIAJKaX IM'sSt MOXe OYTH BIJICYTHIM — TaKMil CTaH Ha3WBa-
€TbCS AHOHIMHUM.

Cnucok 6HympiwHix Oitl CTaHy BU3HA4Ya€ MISUTbHICTh CUCTEMU TIPH ii 3HA-
XOJ/DKeHHI B AaHoMy cTaHl. KoxxHa Taka fisi 3aHCYEThCS OKPEMUM PSIKOM Y
HACTyMHOMY (hopmari:

mimka 0ii | supas oii
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Mimka 0ii ykazye Ha 00CTaBUHU a00 YMOBH, 32 SKUMH BUKOHYBAaTHMETh-
cs 1A Jisl, 1 € a0 OJHUM 3 YOTHUPBOX CIY>KOOBHX CIiB, a00 11€HTHU(IKATOPOM
noii, 1o 3amyckae aito (T.3. énympiwniti nepexio). CTaHIapTHI MITKHU i1 HaBe-
JIeH1 HIDKYE:

entry— yka3ye Ha BXiHY Ait0, TOOTO Ais, sika MOBUHHA OyTH BUKOHAHA Y MO-
MEHT BXOJly B CTaH,

exit— ykasye Ha BHXIIHY JIif0, TOOTO Jis, sSKa MOBUHHA OYTH BUKOHAHA Y MO-
MEHT BUXOJy i3 CTaHy;

do — Bu3Havae nesky isbHICTE (O activity),sska BHKOHYBAaTUMETBCS TIPOTSI-
TOM BCHOTO YacCy 3HaXOJKCHHS CUCTEMH y JaHOMY CTaHi ab0 10 BUKOHAH-
HS CIIEIIaJIbHOT YMOBH;

include— 3BepTaeThbes 0 KIHIIEBOTO IMiIaBTOMATa, iM'sl IKOTO YKA3yEThCS 3a-

MICTh BUpa3sy Aii.

[Ipuknan cTany 13 COMCKOM BHYTPIIIHIX i — BBEJACHHS MapoJjs — HaBe-
JCHMIA Ha pucyHKY 38 [2].

4 N\

BBenenunst napoJist

entry /3po0HUTH CUMBOJIM HEBUIMMUMHU
CHMBOJI / TOJIYIUTH CHMBOJT
exit /3poouTH CUMBOJIM BUAMMUMU

- /

Pucynox 38 —IIpuxnao cmany i3 cnuckom 6HympiuiHix Oiti

Ilouamkoeuit cman (initial state)e okpeMuM BUTIAKOM CTaHy, SIKHid HE
MICTHTP HiSIKHX BHYTPIIIHIX [iH, 1 B ikoMy cucTteMa (00'€KT) 3HAaXOAUTHCS Y T10-

4aTKOBOMY MOMEHTI. ['padpiuHo 300pakaeThecs y BUIIAAI 3adapOOBaHOr0 KoJjia
(puc. 39,a).

o 0
a o

Pucynox 39 —Ilouamxosuii i kinyesuil cmanu

Kinuesuit cman (final state)e okpemum BUIIAJKOM CTaHy, SKH TAKOXK HE

MICTUTh HISKHX BHYTPIIIHIX Jii 1 B SKOMY MOJe/IboBaHa cucreMa (00'eKT) 3Ha-
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XOJIUTHCS TICHs 3aBepiIeHHsT poOoTH. ['padiuHo 300pakaeThCsl y BUTTIAIL 3ada-
pOOBaHOTO KOJIa, MOMIIICHOrO Y iHIIe Koo (puc. 39,6).

Ilpocmuit nepexio (Simple transitionk BiIHOIIEHHSIM MiX JBOMa ITOCIi-
JOBHHMH CTaHaMH, sSIKe yKa3ye Ha (akT 3MiHU OJHOTO cTaHy (Oocepena) IHITAM
(yinvosum). Tlepexim 3MIACHIOETHCS TPHW HACTaHHI MO — 3aBepIIeHHI “my-
JISUTBHOCTI” B MOYATKOBOMY CTaHi (nepexio nempicepa) ab0 HaaXOMKEHHI MMOBI-
JIOMJICHHS (nepexio mpicepa), a TAKOXK MPH 33JJ0BOJICHHI TaK 3BAHOI CHOPOINCO-
600 ymosu. 300paxka€eTbCs CYIIBHOIO JIHIEK 13 CTPUIKOK, HAIMPABICHOK Bij
MMOYATKOBOTO CTaHy B IUIBOBHM, PSIIKOM TEKCTY, IO CYMPOBOKYEThCS. SAKIIO
MOYATKOBUH 1 IIThOBUI CTaHW CHIBNAAIOTh, IEPEXil HA3UBAIOTh MEPEX0JIOM 8
cebe 1 300pakaroTh Inetrieo i3 crpinkor. CtopoxkoBa ymosa (guard condition)
3aMHUCYETHCS B KBaJAPATHUX AYXKKax micis (a0o 3aMicTh) psIAKa-Iodil 1 € AeSIKUM
OyneBUM BHpa3oM, TOOTO MOBUHHE MPUIUMATH OJIHE 3 BOX 3HAYCHb — WCTHHA»
ab0 «OpexHs».

Cxnaoosuii cman (COMposite statajonsrae nekiabKOX BKIAJACHHX nIOC-
manis (Substate)3ayiexxHo BiJl B3aEMHOTO PO3TAIllyBaHHS IMiJICTAHU MOXYTbh OY-
TH nocaigoBauMu (Sequential substatesjo napanenbHUMH.

Ha puc. 40 noka3zanuii CKJIaloBUi CTaH 3 IBOMa BKJIAJACHUMH ITOCIIiIOB-
HUMHU TIJCTAaHAMH Ha TIPUKIIAIl POOOTH TeleOHHOTO anapary (MpereaeHT «Io-
3BOH 710 a00HEeHTa») [2], Ha puc. 41 —CKIIaJ0BHIA CTaH 3 IBOMa BKJIAJICHUMH I1a-

paiaCIIbHUMHU HiI[CTaHaMI/I .

/ Jlo3BoH 10 aboHEeHTa \

Habip mdpu (n) Ha0ip Homepy

Ldo / no6asutH 10 HOMEPY (N) J

TesedoHna Tpyoka mixHaTa

[HOMep moBHMIA]
do /renepyBaTu curHan

exit / mpekpaTuTH CHUrHaI Habip uudpu (n)

J

N /

Pucynox 40 —Jiaepama cmaris 003601y 00 abonenma
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/ CkJrageHn cTad \
H[ Mincran 1 ]4>[ IMincran 2 ]4)@

0—>[ MMixcran 4 ]4>[ Mixcran 5 ]~>@
N /

Pucynok 41 —Cknaodenuii cman 3 napaneibHumu nioCManamu

SKu1o mpu BUXOJIl 3 MiACTaHy HEOOXIJHO HOTro <«3amam'siTaTu» AJis 1mojia-
JIBIIIOTO TTOBEPHEHHS, BUKOPUCTOBYIOThCS TaK 3BaHi icmopuuni cmanu (history
state).Heenuboxuti icmopuunuti cman (Shallow history statedoopakaerncst Ji-
tepoto H (puc. 42,a) i BU3HaUYa€ nepimii mijcTaH Py BXOJIi B CKJIAJIOBUI CTaH
(mpu mepmoMy BXOAiI BOHO aBTOMAaTHYHO 3aMiHUTh MOYATKOBUU CTaH). I 1ubo-
kuut icmopuunuti cman (deep shallow history statejopakaerbest cumBosiom H*

1 CIIy’)KHTD JJIs 3al1aM'STOBYBaHHS BCIX BKJIaJeHuX miacTaHiB (puc. 42,6).

e o

a o
Pucynox 42 —Heoasne (necnuboke) i oasue (enuboke)

I[CMOPpUYHI CMAaHU

Skmo moTpiOHO SBHO MOKA3aTH, IO JICSIKUN MEePexis] MOXKEe MaTH JEKiJIb-
Ka TTOYAaTKOBHUX CTaHIB ab0 JIEKiIbKa IIbOBUX CTAaHIB, BIH HA3UBAEThCS napaie-
JIbHUM nepexodom 1 300paxaeTbcsl BEPTUKAIBbHOI Mexero. Ha pucynky 43 1o-

Ka3aHi JBa PI3HOBUIHU MapayelbHoro nepexomy — saumms (JOIN) 1 po3oinenns
(fork).
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/ Hpomec 1

\
IMigcran 1 ]\ [ Higcran 3 ]
| B |

/ Mpomnec 2 \

[ Mixcran 2 ]/ \A Mixcran 4

\ ) \

Pucynox 43 —Ilapanenvui nepexoou suensndy «aumms» (a)

i «po3oinenns» (0)

Cunxponizyrouuii cman (Synch state pukopucToBY€EThCSI CIUIBHO 3 TIepe-
XOJIOM-3ITUTTSAM a00 TMEepeXx0oJOM-PO3AUICHHSIM JUIsl SIBHOT BKa3iBKH BILTUBY TI0O-
N B OAHOMY IIIaBTOMATI HA 1HIIWN MiJIABTOMAT 1 MO3HAYAETHCS HEBEITUKUM
KOJIOM 3 «31pOYKOI0>» BCEPEAHHI.

Ha pucynky 44 naBeneHuii NMPUKIIA] BUKOPUCTAHHS CHUHXPOHIZYIOUUX
CTaHIB IPU MOJAEIIOBAaHHI OymiBHUIITBA OyAMHKY [2], Ha puCYHKY 45 300paxena
JiarpamMa CTaHiB JJIi MOJIeNIl CUCTEMHU YIIPaBJIiHHSA 0aHKOMAaTOM, a Ha PUCYHKY

46 —MOXJIMBUHM BapiaHT JlarpaMu CTaHIB sl pOOOTH MPOCToi iH(opMaIliitHoT

CHUCTEMMU.
Iinroroska
Y4acTKy
Hagenenns Hagenenns OopooHi
dynaamenty Aaxy po6otH

Ta CTiH

IMpoxaaaka
CKPHUTOL
MPOBOIKH YcranoBka
Jamn

IlinBenenns
JiHii

Pucynok 44 —Jliaepama cmanie modentosanus 6yoienuymea 6yOuHKy
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6aHKomaT

( : ‘ o~ ™~
OuikyBaHHS  KapTouka ‘OHIKYBaHHH ‘ 6aHKomaT

\/>
I'IIH -kony \ KapTo4ku ‘

BigMiHa

HEBIPHUN | —anommno 5 cek. ]

MIH-koa yBeaeHo J MIH-x

|‘|epeB|p|<a 4un / KoHdpickauis 3aBepLeHHS ‘
MIH-kopa
;YQ TpaH3akuil ‘

[ MIH-koa BipHUN ]

KapTo4yka noesepHyTa

’OHiKyBaHHﬂ N
BigMiHa

ﬂ DR
BMGoOpy knieHTa OBEpHEHHA

KapTo4yku
. . \;
BUGip noBiaku

OPYK 3aBeplieHo

BNGip cymy [cyma yBeaeH Aosigka cchopmMoBaHg

Y

/06p06|<a 3anpocy npo Lpyk ‘

OTPUMAaHHSA OOBIAKN
A

S

[ BuGpaHo opyK veky ]

O6pobka 3anpocy npo

~
[ kpeanT He OTpumaHHs |[ YeK He
3HATTSA rOTIBKKU e

[ kpeouT nepeBuweHo ]/ NOBIiAOMMNEHHSA

Pucynok 45 —Jliaepama cmanise ons modeni cucmemu YnpaeiiHHs

OaHKOMAmMoOM
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T sarpyska nporpamu

Ou4ikyBaHHSA

BBeEHHA naponﬂ

napone BBEAGHO > [ naponb HeBipHUNA ]

Tpu HeBAauu / Buxig

( MepeBipka
napons \
[naponb
BipHUNA ] BUXig
OqlkyBaHHﬂ ‘
Bm60py 1
naHi po6oTa 3i 3BiTOM
3MiHEHI
poboTa 3
OaHUMI
- dopmyBaHHSA
3miHa —
‘ LaHuX ‘ 3BiTY
L ) )
3BIiT cdhopMOBaHO
Ou4ikyBaHHA ‘ BUXiA
BnGopy 2 |
3BIT pilleHHA
po3apykoBaH ekcnopTyBaTu
pykyBaTu
,El,p_yK EkcnopTt
3BiTY .
3BiTY
N ) . 7 )

Pucynok 46 —/liaepama cmanie ons mooeni npocmoi

iHghopmayitinoi cucmemu

2.3.5/Miacpama disnvnocmi (activity diagram)

I3 301BIIEHHSM CKIIQIHOCTI CUCTEMH MOCHITIOETHCS BaXJIMBICTh TOUHOTO
JOTPUMAaHHS OCIIOBHOCTI BUKOHYBaHUX Jid. /{151 MonentoBaHHs mpoiiecy Bu-
KOHaHHS omepaniii B MoBi UML BHKOPHCTOBYIOTBCS Alarpama AisUIBHOCTI, sIKa

3a CBO€IO CYTTIO € OKPEMHUM BUITAJIKOM z[iarpaMH CTaHIB.
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Hianvnicms (activity) € neskor CYKyIHICTIO OKPEMHX OOYHCIICHbB, SIKI
MO>KYTh MPUBOJIUTH J0 ACSIKOTO pe3ysbTaTy ado Iii.

Cman 0ii (action statey cnemiaJbHUM BUIIAAKOM CTaHy 3 JESIKOKO BXiJ-
HOIO JTI€I0 1, SIK MIHIMYM, OJTHUM TIE€PEX0JI0M, [0 BUXOJIUTH 13 CTaHy, SIKUW Hes-
BHO NPUITYCKaE, 110 BX1AHA Ais Bxke 3aBepiuniacs. CtaH 111 He MOKe MaTH BHY-
TPILIHIX MEPEeXOdiB 1 MiJCTaHIB, OCKUIbBKH € €JIEMEHTApHUM — MOJEIIOE OIUH
KPOK BUKOHAHHSI aJITOPUTMY .

I'padiuno cTan A1l 300pakaeThCsl MPIMOKYTHUKOM 3 C(OEPUUHUMHU CTOPO-
HaMH, YCepEAHHI SIKOTO 3aIUCY€EThCS IM'st cTaHy-aii y popmi Bupasy-mii (action-
expression)gx 1e moxka3zaHo Ha PUCYHKY 47.

Po3pobutu mian > < k:i=k+1
o

a

Pucynox 47 —[is suensdy «npocma Oisiivhicmo» (@)
i «supasz» (0)

[lepexoau Ha nmiarpami JISUIBHOCTI MOXYTh OyTH TUIBKM HETpIrepaMu,
TOOTO HE MPHUITYCKAIOUMMH HISKUX IHIIUX IMOJ1HA, OKPIM 3aBEpIICHHS MOIEpei-
HBOI JISJIBHOCTI.

Tanyscenns 300paxaerbess CMMBOJIOM piwenis (eCiSion) —HeBeITUKOro
pomba 6e3 Tekcty. O0'eqHAHHS AJBTEPHATUBHUX T1JIOK 31MCHIOETHCS 3a JIOTO-
MOTO0 TaKOT0 % pom0a, ajie 3BaHOro Bxke 3'conannsm (Merge).

IIpu MopentoBaHH1 Oi3HEC-TPOIIECIB KOPUCHO BUKOPHUCTOBYBATH CIIellia-
JbHY KOHCTPYKIIIO TiJ HAa3BOIO dopixcku (Swimlane),ska m03BoIsi€ MOKa3aTH
B3a€MO3B'S130K miapo3aiiaiB. Ha pucynky 48momano gparMeHT aiarpamu aisiib-
HOCTI JIJIsl TOPTOBOi KOMIIaHi1, a caMe — MPUOM 3aMOBJICHHSI Ha TOBap 1 HOTO Bi-
JIIYCTKY 31 ckiany. TyT nepenbadaroThCs TpHU JOPDLKKU: «Bimain mpuitomy i
odopMIIEHHS 3aMOBJICHHS», «B11111 npoaaxis» 1 «Ckiiaa». 3po3ymijio, o Ipu

MOJIETIIOBaHH1 peanbHOi O13HEC-AISIbHOCTI TOPIKOK 1 1M Oyie 3HaYHO OlibIIe.

53



Bipain npuitomy Ta ohopmMrieHHs 3aka3oB Bipain npopgax Cknag

MpuiAHATY 3aKa3
Ha ToBap

T Migibpatn
TOBap
Otpumatu onnary Bignyctutun
3a ToBap TOoBap ‘

MigrotoBuTY TOBap A0
BiArpy3km

Bignpasutn
TOBap KNieHTy

Pucynox 48 —/liacpama oisnvnocmi 0151 mopeosoi kKomnawii
Ha pucynky 49mno0ynoBana aiarpama JIisUIbHOCTI JJI HAIIOTO KPi3HOTO

HPUKIIaAy — Ipolecy (GyHKI[IOHYBaHHSA CUCTEMH yIpaBIiHHSA OaHKoMaToM [2], a

Ha pucyHky 50 —miarpama AisIbHOCTI JJIsl MPOCTO1 1HPOPMAIIIHOT CHCTEMU.

54
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BcraButn
< KapTo4Ky >

[ He 3unTyeTbCA |

|

[ 3uuTyeTbCA|]
Beectn
\_  MiH-kog
[ MIH-kog HeBipHUN | <\D>
[ MIH-koa BipHWA |

/~ BBectu cymy >
\

-~ 7

[ cyma nepesuLLyE KpeaunT |

[ cyma He nepeBuLLye kpeauT |

[ HepocTaTHLO roTiBKK |

[ AocTaTHBO roTiBkK |

/ Otpumatn N\ /~ TMosigomnTy NPO
roTiBKY MOMUITKY
Monyuntn

\ KapTO4Ky

N i S

o

Pucynox 49 —Jliaepama odisnvnocmi ons npoyecy

@DYHKYIOHYBAHHA cucmemu YNpasiiHHA OAHKOMAMOM
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( Beectu naponb >

[ naponb HeBipHWA |

[ maponb BipHWn |

< Ob6patu gjto 1 >

[ poboTa 3i 3BiTOM ]

[ poborta 3
OaHnmu |

< 3MiHUTK OaHi >

< CdopmyBaty 3BiT >

< Ob6patu gjto 2 >
iL [ o6paH ekcnopT ]

< Posnpykysatun > < Exkcnoptysatu >

[ 0BpaH apyk ]

- ]

( Bwiitn 3 nporpamm >

Pucynox 50 —/iaepama disnvrocmi ons npocmoi ingpopmayitinoi cucmemu
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2.4 liarpamMu ¢i3u4HOTr0 MOIeJII0BAHHS

JJi1 CTBOPEHHSI KOHKPETHOT (P13MYHOI CUCTEMU HEOOX1THO IESKUM YHHOM
peaiti3yBaTu BCl €JIEMEHTH JIOTIYHOTO YSIBICHHS B KOHKPETHY MaTepilaibHy CYTb.
MogentoBaHHsI TAKOTO TIEPETBOPEHHS ONKCYIOTh TaK 3BaHi diazpamu peanizauii
(implementation diagramjio skux BiAHOCATBLCS diazpama KOMnonenmis i oia-

2pama po3zopmanns.

2.4.1 Tiacpama komnonenmis (Component diagram)

JliarpamMa KOMITOHEHTIB JTO3BOJII€E BU3HAYUTH apXITEKTypy CHUCTEMH, IO
PO3pOOIAETHCS, BCTAHOBHUBIIH 3QJICKHOCTI MK MPOTPAMHUMH KOMITOHEHTaMH,
B POJIi SIKHX MOXXE BHCTYIATH IMOYATKOBHUU 1 BUKOHYBaHWHA KOJ (K MpaBuMIIo,
KOMIIOHEHT BimoBifae (aiina onepaniitnoi cucremu). OCHOBHUMHE rpadigHUME
€JIEMEHTaMH 1€l JiarpaMu € KOMIIOHEHTH, 1HTepdercH 1 3a7IeKHOCTI MI>K HUMH.

Komnonenm (componentk aeskoro (Gi3U4HOIO CYTTIO 1 MOXE peati3o-
ByBaTH Jeskuil HaOip iHTepdeiciB. ['padiuno 300pakaeTbCsi MPSIMOKYTHUKOM 3

iM'sIM 1 31 BCTaBJICHUMHU 3J1iBa JBOMA MPSIMOKYTHUKAMHU TPOXHU MeHIIe (puc. 51).

KaTtanor fileDLL:
BibnioTeka

Pucynox 51 —306pasicenusn komnonenmis

3anuc iMeH1 KOMITIOHEHTA 3aJIe)KUTh BiJl TOTO, YSIBICHUN BiH K TUII a00 5K
eK3eMIULIp. Y MEepIIOMY BUIAJKY 3aIIUCY€ETHCS IM'S TUITY 13 3aT0JIOBHOI OYKBH, B
apyromy —y ¢opmi «iM'st KOMIOHEHTA: 1M'sl TUITY».

Sk BiacHI iMEeHa MPUMHATO BUKOPUCTOBYBATHU iMEHAa BUKOHYBaHUX (haii-
niB (EXE), nuaamiunux 6i0miorek (DLL), web-cropinok (HTML), TekcroBux
datini (TXT a6o DOC), daiinis gosinku (HLP), 6a3 nanux abo ¢aiiris 3 moya-
tkoBUMHU Tekctamu nporpam (PAS, CPP, JAVA, Pl r1.11.). 30BHIIIHIA BUATIIST
TaKUX KOMIIOHEHTIB Ha Jiarpami He BU3HaueHHUI HoTauiero moBu UML 1 3ane-
KHUTh Bia cepenoBuina nodymosu miarpam (CASEsacoou). [Ipeacrasienus ae-

KX KOMIIOHEHTIB y cepeaoBuiii IBM Rational Roselokasane Ha pucyHky 52.
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]

Main program

=
% 5

Dialog.dll

Database.dbf Main.exe

Pucynok 52 —Bapianmu 306pasicennss komnonenmis y cepedosuuyi IBM RR

Inmepgpenic (interface)szobpaxaeTbcs KOJIOM, SIKE 3'€IHYETHCS 3 KOMIIO-
HEHTOM B1JIpi3KOM JTiHii 0€3 CTpiIOK, a00 y BUTIISAII MPSIMOKYTHHKA KJIacy 13 CTe-
peotunom <<interface>> fjuc. 53).

Catalog
——0
‘ IDialog
v
<<Interface>>
IConnection

Pucynok 53 — 306pasicenns inmepgeticis

Bionowenns 3anexcnocmi (dependency3obpaxaeTbCcsi MyHKTUPHOIO JIi-
HIEIO 13 CTPIJIKOIO, HAIIPABJICHOIO BiJI KiIi€HTa (3aJI€KHOI0 €JIEMEHTY) 10 JIKepe-
na (neszanexxHomy enementy). Ha pucynky 53 Oyno mokazaHo, 0 KOMIOHEHT
3aJIeKUTh BiJl CBOIX IHTEP(EHCiB.

JloknagHiie mpo 0coOJMBOCTI MOOYIOBH JlarpaMyd KOMIIOHEHTIB 1 PO
J0JJaTKOBI MOYKJIMBOCTI MOYKHa mpouutaT y [2-7]. Ha pucynky 54 300pakena
JiarpaMa KOMIIOHEHTIB CHCTEMH YIIpaBIiHHS OaHkoMaToM [2], Ha pucyHKy 55 —
OJIMH 3 MOXJIMBHX BapiaHTIB JlarpaMu KOMIIOHEHTIB MpOCTOi iH(popMaiiiHol

cuctemu (nepeadoadaeThes peanizaiis B cepenopuini Borland Delphi).
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ATM BaHk

(<

KoHTponep
BaHky

Message.txt

5 |

Transactions.dll

Transactions.cpp

{peanusye knac:
KoHTponepbaHkomary}

{peanusye knacu:
MpucTpin3untyBaHHS,
EkpaHbaHkomary,
MpucTpinOTpnmaHHAl OTiBKHM,
MpuHTepbaHkomaTty}

Pucynox 54 —/liacpama komnonenmie cucmemu ynpagiinHsa OAHKOMAmMoM
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=T

nasiatypa i
[onoBHa avecnnen
nporpama

Hani.dbf

MRS Unit2.pas UnitPasswords.pas
Mopaynb po6oTu 3 Moayrnb po6oTu Mogaynb aBTOpU3aLii
6asor0 faHux 3i 3BiTamu KopucTyBaya

Pucynox 55 —/liacpama xomnonenmis ingpopmayiiinoi cucmemu

2.4.2 Tiacpama pozzopmannsa (deployment diagram)

Sxuio mporpama, mo po3poOIIe€ThCs, MPUITYCKAE «WIOKAIbHY» poOOTYy Ha
OJTHOMY KOMIM'OTEPi, TO MOOYI0BOIO JlarpaMu KOMIIOHEHTIB MPOEKTYBAHHS CHU-
CTEMH 1 3aKIHUy€eThCA. [IpoTe ckiIaaHl mporpamMHi CUCTEMH YacTO Peasli3yrThCs
y MepexeBOMY BapiaHTi, 0 MPHUITYCKA€ BUKOPUCTAHHS PI3HUX OOYMCIIIOBAIIb-
HUX TUIaTHOPM 1 TEXHOJOTIH AOCTYIy A0 JaHuX. JJs mpencTaBieHHs 3arajibHOT
KOH(Iryparii 1 TOnoJjorii po3noAiIecHoi MPOrpaMHOi CUCTEMH, a TaKOX MapIil-
pYTiB mepenadi iHpopmarlii Mi>k armapaTHUMHU MPUCTPOSIMU 3aCTOCOBYETHCS Jiia-
rpama po3ropTaHHS.

OCHOBHI €JIEMEHTH I[i€l JiarpaMy — IPOLECOPH 1 MPUCTPOI (BY3JIH), HpPO-

ECH 1 3B'SI3KA MI)K HUMH.
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Byszon (node)e aeskuMm (Bi3HYHO ICHYIOUMM €JIEMEHTOM CHCTEMH, KU
MO’K€ BOJIOJITH OOYHMCITIOBAIBHUM pecypcoM (0auH abo JIeKilbKa IpOIECOopiB,
orepaTHBHA MaM'sATh 1 T. I.). JI0 BY3JiB BIZHOCATHCS KOMII'TOTEPH, MPUHTEPH,
MOJIEMH, CKaHepH M iHII moaiOH1 nmpucTpoi. I'padiuno By3om 300paxkaerses y
dopMi maparnenemninena 3 iM'AM, iK€ MOkKe OyTH SIK IM'SIM TUITy BY3J]a, Tak i
iM'siM By3Jla-ek3eMIuisipa. PecypcoemHuii By3o0i (Processor)3o0paxaerhes y

dbopmMi napanenemninena i3 3apapooBanumu OiuHuMHU rpansmu (puc. 56).

Cepeep

. MpuHTep

Pucynox 56 —Bysau na diacpami pozeopmanns

Sk BITHOCHHM MDXK By3JaM{ BUCTYNAIOTh (Pi3WUHI 3'€THAHHS MK HUMH, a
TaKOXX 3aJIEKHOCTI MK By3JIaMH ¥ 1HIIMMU KOMIIOHEHTaMHU. 3' €OHAHHA € PI3HO-
BHJIOM acoIiamii i 300pakaroThes BiApi3KaMu MpsMoi JIiHIT 0e3 cTpijgok (JuB.
puc. 56).3anexcnocmi BinoOpaxkarOThCS BiIpi3KaMu MMyHKTHPHOI JIiHIT i3 cTpiJ-
KaMH, HalpaBJICHUMHU BiJ By3Jia 10 3aJI€KHUX BiJl HBOTO KOMIIOHEHTIB.

Ha pucynky 57 300pakeHa JiarpaMa po3ropTaHHsS CUCTEMHU YIPABIIHHS
O0ankomaroMm [2], Ha pucyHky 58 —mpocTuii BapiaHT aiarpaMu pO3ropTaHHS 1H-

dbopmartiitHoi cucTemMu y pasi ii KIl€eHT-CepBEpPHOM peatizaiii.
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<<processor>>
Cepsep 6aHKy

<<net>>

Mepesxa 3axueHa

NWHIA 3B’A3KY

<<processor>>
BigganeHun
TepmiHan

<<device>>
MpucTpin
BUAOAYM rOTIiBKK

<<device>>
MpwucTpin
YUTaHHSI KapTOYKM

|

<<device>> <<device>>
EkpaH MpuHTEp
6aHkomaty 6aHkomaty

Pucynox 57 —/liaepama pozeopmanusa cucmemu ynpagiinHs

OAHKOMAMOM
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<<processor>>
Cepsep

<<database>>
Bas3n gaHux

<net>>

Mepexa

: KnieHt

Pucynok 58 —=/liaepama poseopmannsa ingpopmayitinoi cucmemu

3HPOEKTYBAHHA ITPOI'PAMHUX CUCTEM
3 BUKOPUCTAHHSAM CASE-3ACOBY IBM RATIONAL ROSE

[TpoektyBaTu cucremy Ha Mol UML MokHa pi3HUMH crioco6amu — 30K-
pemMa «Bpy4dHY», TOOTO 300pakaTy JiarpaMu Ha JUCTI anepy ado B CEpeIOBHUIIT
TEKCTOBOTO TIPOIlecOopa. 3pO3yMiIO, IO OCTAaHHIM CHOCiO HEMOIIILHUN Yepe3
HEMOXKJIUBICTh IIBUJKOTO KOPEKTYBAaHHS, KOIIIOBAHHS 1 MEPEBIPKHM Ha HasB-
HICTh TIOMHWJIOK; 3BHYalHO BHUKOPUCTOBYIOThCS Tak 3BaHl CASEsacobmu
(Computer Aided Software/System Engineering mpoekTyBaHHS TIpo-
rpam/crcTeM 3a IOTIOMOTOK0 KOMIT IOTEpa).

VY naHmii Yac iCHye CiM HAWIOIIMPEHIMHX 3ac00iB MpOeKTyBaHHs [8] —
IBM Rational Rose, Borland Together, Microsoft Visi Sparx-Systems
Enterprise Architect, GentleWare Poseidon, SmamfrBia. Koxue 3 HuX mMae
cBoro ocobnmBicTh (inTerpamist 3 MS-Office, 3pyunicTs BUKOpHCTaHHS, TIPOCTO-

Ta BUBYCHHS 1 T.II.), ajie ¢akTuuHO cTaHmapToM € IBM Rational Rose€ nunnm
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HEJIOJIIKOM I[bOT'0 MOTYTHBOT'O IMAaKETy € JOCTATHS CKJIAJHICTh HOTO OCBOEHHS.
3MEHIIIUTA HETAaTUBHUM BIUIUB IILOTO HEIOIIKY MOKJIMKAHUM JaHUN PO3/ia Ha-

BUYAJILHOTO MMOCIOHMKA.

3.13aranabpHa xapakTepucTuka incrpymenrapiio IBM Rational Rose

CASE=aci6 IBM Rational RosenosBosisie moOyayBaTH BCi KaHOHIYHI
UML- niarpamu y paMkax €uHO1 MOJIEI1, IEPEeBIPUTH MOJISTb Ha HAsBHICTh T10-
MUJIOK 1 3/11CHUTH €KCIOPT Y BUTJIAII KOAIB MPOTpam.

CnpoektoBaHa Mozenb 30epiraeTecst y (aitm 3 posmmpenusm MDL, pe-
3epBHI KotIii —y ¢aitnax 3 posmmpenasm MD~. OnHo4acHO MOXKHA MPaIOBaTH
TIJIBKY 3 OJTHIEI0 MOJAEIUTIO — MPU 3aBaHTKEHHI HOBOT TIOMIEPEIHS aBTOMATHYHO
3aKpUBAETHCS.

Pobora mounHaeTscsi 3 BHOOPY MailOyTHHOTO CepeloBHINA peajtizamii
(puc. 59). SIkmio cepenoBuIle MOKK TOYHO HE BU3HAYCHE, PEKOMEHIYETHCS BUO-
paru «Rational unified process».

CroatoNowModel ]
Rational Rose® ey

Mew IE:-:istingI Hecentl

J2SE 1.2 J25E1.3 Cancel

B
jdk-116 idk-12 11 Detailg »» |

.+

SN \W
Ze

kake MNew aracled-datatypes ratiohal unified |
Framewark, pIOCESE
[ A A, =
[~ Don't show this dialog in the future Help

Pucynokx 59 —Bixkno subopy cepedosuwa peanizayii
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Intepdetic IBM Rational Rosedopmiienuii 3a ananoriero 3 iHTepderica-
mu Oitbmocti Windows#o1aTkiB, TOMy HEMa€ 3HAYCHHS 3YIUHATUCS Ha ITyHK-

Tax TOJIOBHOTO MEHIO 1 JOKJAgHOMY TEpesiky 3MICTY MaHell IHCTPYMEHTIB
(puc.60).

4% Rational Rose - [untitled] - [Class Diagram: Logical Yiew / Welcome]

File Edit “iew Fomat Browse FHReport Query Tools Addlne  Window Help 18] x]
‘DB’“EI Ly EBRE S RO BEREBEREBE| Ee @@=
(5 (unitled) & —
8 Ese_tﬁe_\fiew ABC ¥yelcome to the Rational Unified Process Rose Model Framewark [
ogical YWiew
. =
3 Companent View i Furpose of the Framewark:
Deployment Wisw a) provide a good structure for a Rose model
i[g8 Model Properties =S| by pravide a style guide with naming conventionsizuggestions
t) identify a minimal set of diagrams 1o produce
= d) relate activities in RUP to Rose diagrams
r e) provide a basis for sophisticated SoDA reports. For instance based an |
- this structure most of the Rose pars of the "Software Architecture
7 Document’ are generated from SoDA.
=)
_t
&
-
r
1 | ¥ [4m|
EJl 156:36:49] [Customizable Menus] -
4 | »
A4 1B Log
Far Help, press F1 |Default Language: Analysis [ [

Pucynox 60 —Pobouuii inmepgeiic cepedosuwya IBM Rational Rose

VY niBiii yaCTHHI €KpaHa pPO3TAIlllOBYETHCS GIKHO Opay3epa npoekmy, B
SKOMY MOKHA 0a4MTH MPOEKTOBAHY CUCTEMY Y BUTIIAII i€pApXidHOI CTPYKTYPH,
BEPXHIMHU piBHIMHU sKOi € «KoHIlenTyalbHe ysBieHHs» (USe case view),Jkori-
gyHe ysaBiueHHs» (logical view), KomMoHeHTHE ysaBIeHHS» (CoOmponent view)
«[Tomannst po3ropranus» (deployment view).

VY mpaBiit YacTHHI €KpaHa PO3TAIIOBYEThCS 8IKHO diazpamu, 1ie, BIAacHE, i
B110yBa€ThCs MpolieC MPOSKTyBaHHA. Mix BIKHOM Opay3epa 1 BIKHOM JiarpaMu
PO3TAIIOBYETHCS CHeyiaibHa naHelb IHCIMPYMEHmI6, 3MICT SKOi 3aJIeKUTh BiJl
BUOpaHoi miarpamu. Ckimaj miei maHeni MoxkHa 3MmiHioBaTH (myHKT Customize
KOHTEKCTHOT'O MEHIO).

BHu3y expana 3HaXOAUTHCS BIKHO KypHaTY, Kyl BUBOJIUTHCS CIIy)kO0Ba

1H(opMalris Tpo BUKOHAHI ii.
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[lepemukanHs MK JlarpaMaMu 371HCHIOETbCS a00 HATHCHEHHSM BiAIIO-
BIJIHOTO 3HAauKa Ha MaHeNl 1HCTPYMEHTIB, a00 BHOOPOM 3 TOJOBHOT'O MEHIO
(Browse).

Pemra ocobmuBocteit pobotn y cepenosumii IBM Rational Rosedyze
3po3yMiJia Hajlajal Mpu po3risil NMPUKIaay po3poOKu mMojeni mpoctoi iHdopma-

IIIAHOI CUCTEMHU.

3.2Mpuknan po3podku Moaei inopmaniiinoi cucremu
y cepenoBuini IBM Rational Rose

3rigHo 3 RUP fparionansHuM yHI(IKOBAHUM MPOIIECOM) MPOSKTYBAaHHS
CUCTEMH MOBHHHE TIOYMHATHCS 3 TIOOYI0OBU KOHIIENTYaIbHOI MOJEi — TOOTO 3
JiarpaMy BapiaHTiB BUKOPUCTAHHSI.

BubGepemo B roinoBHoMy MeHIO MyHKT «Browse / Use Case Diagranmwdd
BuOepemo 3miBa «Use Case View / Main») Ha ekpani 3'SBUThCSI HOBA JliarpaMma
BapiaHTIB BUKOPHUCTAHHS 3 PO3MIIICHUMH 3a YMOBYAHHSIM Mmakeramu (puc. 61).

[Ticast BumaneHHs MakeTiB MOMICTUMO Ha Jiarpamy aktopa (po3milleHHs
KOMITOHEHTIB 3/I1IMCHIOETHCSI CTAHJAPTHUM ITPUHOMOM «BHUJIIU 1 KJIAI[HUA HA T0-
Ji»), IpH IBOMY BiApasy BBeneMo Woro iM's (y Hamomy npukiaai — Admin) —
puc. 62. AHanorivHo moMicTuMo apyroro akropa (User).

Hamra mozens mpumyckae 1Ba OCHOBHI BapiaHTH BUKOpHUCTaHHS — <«BBe-
neHHs 1 Mmoaudikaiisa gaHux» 1 «Pobota 3 nanumu». [IpuMilieHHs BapiaHTa BU-
KOPHCTaHHS BiIOYBa€ThCS MOAIOHO IpUMIillieHHIO akTopa (puc. 63).

[lepminii BapiaHT BUKOPUCTAHHS MPOMOHYETHCS aJAMIHICTPATOPY, APYTHid
— KOpHCTYyBady, TOMY 3B'SDKeMO ix acoriamismu (puc. 64).

Ockinbku nepeadavaeTbes ABa kopuctyBadi (Admin i User),cucremi He-
00X1JIHO 1X 3a3aayieriap ieHTudikyBaTH. s 11bOro MOMiCTUMO II€ OJWH Bapi-
aHT BUKOPHUCTaHHS «AyTeHTU]IKaIis», MOB'A3aBIIM HOTO 3 JBOMA IHIIUMH BiJI-

HOIIICHHSM 3aJIeKHOCTI THITY «BKItoueHHs» (puc. 65).
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ational Rose - [untitled] - [Use Case Diagram: Uze Caze Yiew / Main]

@ File Edt View Format Browse Beport Query Tool: Addine wWindow Help _|5||5|
|DD"E| s BRE SO0 BRBEREE| &« Ra 03
(51 (unitied) R —
-3 Use Case View ABE
g Elusincess Uh:e-dETse Mode = —|
= MS.'} isalllells 5 Business Use-C ase
aln hlodel
=, Associations =
—_— B
D Logical View The Use-Casze Model is
" fage] i, traceable to {and
D Campanent Yiew ! derives fromithe
Deplopment Wiew 2 i Business Model. The
|_, FSTSISS systemn (as described -
! inthe Use Caze
A : Model) provides
: . behavior that suppaorts
_“I\ the business.
|— Uze-Caze Model
<] | ] < | ¥ [umi
x| “
-
< | »
|4|4| lllll‘\ Log /
For Help, press F1 |Default Language: Snalysis

Pucynox 61 —Ilouamox nobyoosu diacpamu eapianmis UKOPUCMAHHS

4> Rational Rose - (untitled] - [Uze Case Diagram: Uze Case View / Main]

[} File Edit Wiew Fomat Browse Repot Queny Tools Addlns  Window Help

|DD”H|$E|§|*?D|@|E|#|@&@@
03 =
AEC
=

i [untitled]

B[] Use Case View

[:l Buzsinezs Use-Caze Mode
3 Use-Case Modsl

€3 Main

£ MNewClazs

=, Associations

[+ Logical View
[#- Cormponent View n =
-6 Deployment Yiew I 2w 125

o e O[T
o

Model Properties

<Actar Mames=
<Process Name>=

<Thread Mame:=

L

1] | | |

| .
i
4« | »
A e Log
For Help, press F1 |Default Language: Analysis

Pucynok 62 —Iomiwenns akxmopa na diacpamy 8apianmis UKOPUCTMAHHS
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4+ Rational Rosze - [untitled] - [U

se Case Diagram: Use Case Yiew / Main]

@ File Edit Y“iew Fomat Browse HBeport Guery Tool: Addne Window Help

=18 %]

DEH tBE &

RO PRBEB|E+|(aammE

5 [untitied)

E|D Use Caze View

3 Business Use-Case Mode
3 Use-Caze Model
4 Main

£ Admin

2 User

> MewlseCase
_—>_>, Azzociations
=7 Logical Yiew

=3 Component Yiew
-] Deplopment View
-{@2 Model Properties

1] | ¥

" S

Admin

<

Sy 1o O[T

1 L

A

Uszer

| v

x|

1]

[ (R, Log /

For Help, press F1

|Default Language: Analysis

rr

Pucynoxk 63 —Ilomiwenns eapianmy eukopucmanus Ha diazpamy

4> Rational Rose - [untitled] - [Uze Case Diagram: Use Case Yiew / Main]

@ File Edt “iew Fomat Browse Heport Query Tools Addin: ‘window Help

DEE »2E & R*O0BRARBE F«|aaOn

() [untitied)

E|[:| Usge Caze Wiew

&3 Business ze-Case Mode
A Use-Case Model

8 Main

-2 Admin

2 User

-2 Data input & modification
-2 Data explarer

H-2 Associations

#-CJ Logical Yiew

-3 Component View

-6 Deploymert Yiew

{28 Model Properties

Rk

ABC

i —O

Admin Crata input & modification

S, 1l O [F

L

A

Data explorer
User .

4]

|»

4

AL Log

Far Help, prezs F1

Pucynok 64 —J/[obasnenns 36’ A3Ki6 Midic KOMNOHEHMAMU

|Default Language: Analysis
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4%+ Rational Rose - Making - [Uze Caze Diagram: Uze Caze View / Main]
@ File Edit “iew Fomat Browse BRepot Query Toolr Addin: Window Help

DEH ' 20 &8/ ¥0BREREE F«|/aamn

[ Making W

23 Use Case View AT
#-CJ Business Use-Casze Mode

-3 Use-Caze Model E —O
----- £ Main

Admin [rata |nput&modlflcat|onkh

N

H Z2includas>
B % User

----- < Autentification

< Data ewplarer

-2 Data input & modification
F-, Associations

#-CJ Logical Yiew 4 i
-3 Companent View —O
-6 Deploymert Yiew

--[28 Model Properties

w1 O [

L

D ata explarer

4 | 4]

<includesx O
T

S Autentification

2[15:42:01| [Custornizable Manus]
19:42:01] [Customizable Menus]
19:42:01] [Customizable Menus]

|5

0 Dz

For Help, press F1 |Default Language: &nalysis [

Pucynox 65 —Hosuii sapianm euxopucmanis

.
]
T

Buj 3anexxHocTi BU3HAYAETHCS TOABIMHUM KJIAllaHHAM MMII 1 BUOOpOM

«Stereotypey BikHi, 1110 3'sBuitocs (puc. 66).

Dependency Specification for Untitled

General |
M ame: I Clazz: Data input _
modification
Stereotype: j
derve
extend

refine

Documentation:

| -]

| ok I Carcel | A | Ernwsevl Help |

Pucynox 66 —3mina cmepeomuny 36’ 3Ky
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OcranHs 3MiHa Ha J1arpamMi — J0JaBaHHs BapiaHTa BUKOpHUCTaHHS «Dop-
MYBaHHS 3BITY» 1 CKpIIJIEHHs Horo 3 «Po0oTor0 3 JaHMMU» BiIIHOILICHHSM 3a-

JexkHOoCTI Ty «Po3mmpenus» (puc. 67).

4%+ Rational Rose - Making - [Uze Caze Diagram: Uze Caze View / Main]

@ File Edit “iew Fomat Browse BRepot Query Toolr Addin: Window Help _|5|i|
DEH 22 g/ ¥0BREREE F|/aamn
rY
@ taking W =
23 Use Case View ARC

#-CJ Business Use-Casze Mode

-3 Use-Caze Model E —O
----- £ Main

F- % Admin

B % User

----- < Autentification

< Data ewplarer

-2 Data input & modification
----- <> ReportForming

i Hicah 2<includers
Admin [rata |nput&modlflcat|onkh

N

<includesx O frre
T

1o O [

[]..._:’;) Azzociations . - Autentification
-7 Logical View —O
-3 Component View
H £

Deployment Wiew p Data explolel“ &
{28 Model Properties T

L

~
-

-
<<extend== O

RepotForming

4| | ] 4| ¥ [
=119.42:01] [Customizable Menus] =]
- 19:42:01] [Customizable Menus]
19:42:01] [Customizable Menus] j'
AR Log
For Help, press F1 |Default Language: &nalysis [ [ l_

Pucynox 67 —Bapianm suxopucmanns «ReportForming»

[Ipu BuUHWKHEHHI HEOOXITHOCTI BUAAJIICHHS E€JIEMEHTY 3 MOJEINI MPOCTe
BUJIUICHHS 1 HaTUCHEeHH KiaBinn «Delete»ne npusene 1o 6axxaHoro pesyibra-
Ty — 3HUKHE TiJIbKU HOTO 300paxkeHHs. [IoBHE BUmaneHHsS eleMeHTa 3MilCHIO-
€ThCS Y BIKHI Opay3epa MpoeKTy — KOHTEKCTHE MeHI0, MyHKT «Delete».

Hactynuuii eran — noOynoBa giarpamu kiaciB. BuGepemo B ronoBHoMy
MmeHto myHKT «Browse / Class Diagramadp BuGepemo 3imiBa «Logical View /
Welcome») —#a ekpaHi 3'1BUTbCs HOBa Jiarpama. [IpuBiacHeHy 3a yMOBYaH-
HsM Ha3By «Welcomexkpaiiie 3MiHUTH 32 JOMOMOTOI0 KOHTEKCTHOTO MEHIO
(mynkT «Renamex»jia Oinbi BignoBiaHe 3a 3HaueHHsIM (puc. 68).I1o0ymoBa mi-

arpamMu MOYMHAETHCSA 3 PO3MIIIEHHS HOBOTO KJIacy.
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4%+ Rational Rose - Making - [Clazs Diagram: Logical View / lluarpamma knaccos]
File Edit “iew Fomat Browse BRepot Query Toolr Addin: Window Help _|5|i|

Dzl P 8/P0BRBEE|Fe|2anm
[ Making W =

D Use Case Wiew AT
2-C7 Logical Wiew

3 Analyziz Modsl

3 Business Object Model
3 Design Madel
Juarpararia kNaccoe
-, Agzocishions

3 Component View
Deployment Wiew

X

2[15:42:01| [Custornizable Manus]
19:42:01] [Customizable Menus]
19:42:01] [Customizable Menus]

For Help, press F1 |Default Language: &nalysis [ [

0 Dz

.

Pucynox 68 —Ilouamox nobyoosu diacpamu Knacie

Hawm Oyne 3anporonoBanuii BUOIp: BBECTH 1M'ss HOBOTO KJlacy abo CKOpH-
CTaTUCS iICHYIOUMM (aKTOpH 3 JiarpaMu BapiaHTiB BUKOPHCTAHHS MPOMOHYIOTh-
cs sk kiacu). Crioyarky BBeaeMo kiac AdMIn, OCHOBOIO SIKOTO € BiAIOBITHUIH
aktop (puc. 69).

ITicyist cTBOpeHHS KjaciB, IO OMUCYIOTh OOMJBA Hallll aKTOPH, BBEJIEMO
HOBUM KJjlac — mporpaMmy. Y BiKHI crenudikaiili Kjacy HamuIiieMo HOro iMm's
(Program) i Bumbepemo crepeotun (CONtrol), ockibku Kiac € KepiBHHKOM
(puc. 70).Y pesynbTari miarpama HaOye BUIIISATY, IOKA3aHOTO HA PUCYHKY 71.
He3pyuHicTh Takoro mofaHHs YNpaBisAIOYOro Kiacy MO3HAYUTHCS HpPU J107a-
BaHHI arpuOyTiB 1 omepaiiii, TOMy 3a JOINOMOIOK) KOHTEKCTHOTO MEHIO
(«Options / Stereotype Display / Labeloyiamo itomy crangapTHuii BUTIIA.

JlonaBanHs aTpuOyTiB 1 omepaliil kjiacy MoxHa abo y BikHI cienudikarii
kiacy («Attributes»i «Operations»)abo 3a TONIOMOT0I0 KOHTEKCTHOTO MEHIO
(«New attributest «New operation»).
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4+ Rational Roze - Making - [Clazz Diagram: Logical Yiew / [Iuarparsa knaccos]

File Edit Y“iew Fomat Browse HBeport Guery Tool: Addne Window Help _|E|1|
DFH s2E & RO BREEBE|F <2l
@ I aking W —
D Uze Caze View BEC
=3 Logical Wiew =
[:I Analwzis Model ) '—r
D Business Object Model MewClass
77 Design Model = zActor Mame:=
Lu1arparra kNaccos " <Process Names>
; B Mewllass = <Thread Mame>
L Assaciations r |
#-CJ Component View - MewClass
-6 Deplopment View - zer
@8 Model Properties =i
_t
A
-
r
4| ¥ [
2l19:55:40]  [[Update Model Properties]) =l
- 19:55:40] [[Update Model Properties]] i
19:55:40]  [[Vpdate Model Properties]] =
[ A1E 1R, Log
For Help, press F1 |Default Language: Analysis [ l_

Pucynox 69 —Posmiwenns nosozo kracy Admin

Elass Specification for Program

Relationz I Compatients I Mested I Filez
General | Detail I Operations I Attributes

M ame: IF'ru:ugram Parent:  Logical YWiew
Type: I Clasz j

Sterentype: Iu:-:untru:ul j

— Export Control

& Public  Protected & Private € Implementation

Docurmentation:

B

[ -]

| ok I Catricel | A | Ernwsevl Help |

Pucynox 70 —Bikno cneyugixayiti kiacy

12



4%+ Rational Rose - Making - [Clasz Diagram: Logical View / Jluarpamma Knaccos]

Eile Edit “iew Fomat Browse Heport Quem Tools Addlne  Window Help _|E|ﬂ
DEE 28O0 BRBER F«|laamm
[ Making W =
- Use Case View AEC
#-CT Logical Yiew =

[:I Component Yiew ) %
-6 Deployment View

Adrmin

(from Llse Casze “ew)

% Prograrn

Uzer

(from Use Casze "dew)

b P PR 1 Y e

4| | A
=[20:06:49]  [[Update Model Properties]] =]
o 20:06:49]  [[Update Model Properties]] i

20:06:49]  [[Update Model Properties]] =
A AT > T*I0 Log /
Far Help, presz F1 |Default Language: Analysis [ [ [

Pucynok 71 —Cneyianvhe 306pasicents ynpasisaouo2o Kiacy

Brenennst arpu0yTiB TOJIOBHOI ITPOTrpaMy y HAIIOMY MPUKJIAIl HEAOUIb-
HE, a OCh OMepalliio «ABTOpH3AIlisl KOPUCTYBaya» q0JaTu HeoOxiaHo. Tum 3Ha-
YCeHHSI, [0 TIOBEPTAEThCA, BKakeMo JioriuanM (Boolean) suaumicts — «1ocTyti-
HO 1uis1 Beix» (public).Pe3ynbrar niit HaBeneHUi Ha PUCYHKY 72.

Tenep 3amuiraeTbes 101aTH ABa HOBI Kiack — «baza gaHux» 1 «3BiT» (aT-
pulyT — «Jlani», oneparii — «chopmyaru()», «o3apykyBatu()» i «eKCHOpTY-
BatH()»), a TaKOX 3B'I3KM Mi>K HUMH (puc. 73).

[Ticns 3akiHYeHHA poOOTH 3 JlarpaMol0 KJIaciB MOYMHAEMO OyayBaTH Jaia-
rpaMmy B3aeMojii, a came — Jiarpamy Koormepaiiii. Po3risHeMo TUIbKH OJUH
NpUKIIa] poOOTH cHcTeMU — poOOTy KopucTyBada. Cro4aTKy TOW MPOXOIUTH
aBTOPHU3AIlil0 y Mporpami, MOTIM MOBHHEH BUTATHYTH 1H(oOpmaIlio 3 6a3u aa-

HUX, c(hOpMyBaTH 1 pO3APYKYBaTH 3BIT.
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4> Rational Roze - Making - [Class Diagram: Logical Yiew / Jluarpamma knaccos]
File  Edit “iew Fomat Browse Heport Query Tool: Addns Window Help - |ﬁ'|i|

DESEEH 'S vdBEERBEBR &« @admE

@ b aking R =
-0 Use Case View ARG
D Logical Yiew =
D Component Wisw i
D eployment Yiew
28 Model Properties = Admin
— (from Use Casze ‘daw)
r |
— ==cantrol==
7 FPrograrm
Elz ®autarization
A
User
'_ (from Use Case ‘Jew)
=
4| | » [
Z[20:06:49  [[Update Model Properties]] -]
| 20:06: 45| [[Update Model Properties]] e
20:06:45] [[Update Model Properties]] =
A A el Log
Far Help. press F1 |Default Language: &nalysis [ [

Pucynox 12 —Cmanoapmue 300pasicenns ynpasisaoio2o Kidcy 3 onepayicto

CtBOpeHHs [iarpaMu BiIOYBA€ThCSA y HACTYMHIN MOCTIAOBHOCTI: MYHKT
roJIOBHOTO MeHIO MyHKT «Browse / Interaction Diagram», «New / Olksgnen-
Hs imeni («/liarpama koomepariii») 1 BuOip Tumy miarpamu («Diagram type:
Collaboration») —puc. 74.

4> Rational Rose - Making - [Class Diagram: Logical Yiew / lluarpamma knaccog]
File Edit ‘iew Format Browse FHeport Guery Toolz Addin: Window Help - |ﬁ'|ﬂ

DEH  B2E 8RO BRBEB| G« aOnm

-
@ Making IT —
-] Use Case View ABC Database
ED Logical ¥iew data
[:I Analyzis Model E i %
v-_J Business Object Model ‘inputDataO
3 Design Model =] . SrrodifyDatag
: Admin
Diarpatdtda kAaccos ‘getDataO
E Report — ifrom Use Case dew)
E-¢5) Program r -
@=-B Database — =s=control==
-2 Associations & PO
-7 Companent Yiew = -
[ Deplopment View - / Sautorization)
@8 Model Properties j Report
dat
. Epdata
- User Sfarrmingd
(from Use Case ew) ’pri ntf)
I Sexport])
4] | _'@I
ﬂ.l 20:20:00)  [[Update Maodel Properties]] B
7| 20:20:00] [[Update Model Properties]] oy
20:20:00]  [[Update Model Properties]] =
AT THT: Log
For Help, press F1 |Default Language: Analysiz | [

Pucynox 13 —Ocmamounuii 6uo diacpamu K1acie
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4%+ Rational Rose - Making - [Collaboration Diagram: Logical Yiew / JlMarparma koonepauuu]

Eile Edit “iew Fomat Browse Heport Tools Addlns  Window Help _|E|ﬂ
DR reR(av0BERBREB Fe|laadm
[ Making W —
- Use Case View AEC
L_—_|D Logical YWiew =
-3 Analysis Model )
D Business Ohject Modsl
+-_J Design Model =
Nuarpararaa knaccos
t B Databaze =,
B-(D Program Ve -
&-E Report 0
_—"_), Azzociationg
“o[B] Ouarpareia koonepauu 7
M7 Component Yiew &
[]--- Deployment 'Wiew
o8 Model Properties &
&
4 | ol < ¥ [
ﬂ 20:26:59)  [[Update Madel Properties]] =]
20:26:59]  [[Update Model Properties]] i
202558 [[Update hModel Properties]] =
A4 TETE Log
For Help. press F1 |Default Language: Analysis I_

Pucynok 14 —Ilouamrosuii 6uo diacpamu koonepayii

IToMicTMO y BIKHO AiarpamMu HOBHUM 00'€KT 1 BUOEpeMO B MOT0 BIKHI CIie-

rugikarii T, mo MiKaBuTh Hac, — User puc. 75). OckibKY BIacHE iM'st KOpH-

CTyBada HaM B JaHOMY BUIIAAKY a0COJIFOTHO HCBAXIIMBE, PAIOK «Name»3anu-

IAMO TOPOXHIM (AaHOHIMHHN 00'€KT). AHAJIOTIYHY Jif0 3IIHCHAMO Yy BiJTHO-

IIeHHI 10 00’ ekTa Kiacy «lIporpama» (MIHATH 30BHIIIHIM BUIJISAA 00 €KTa TYT

HeMae HeoOXiTHOCTI) 1 3'eHaeMo Ba 00'ekTH siHier0 («Object Link») — puc.

76.

75



I]hiet:t Specification for Untitled

General |
Hame: I
Clazs: | [Unzpecified) j
D Adrin -
SOCUM 1) stabase

Frogram

— Persistence
' Persistent " Static &% Tranzient

[T Muliple instances

| ak. I Cancel | Ll | Eruwsevl Help |

Pucynox 75 —Bixkno cneyugixayii 06’ ekma

4» Rational Rose - Making - [Collaboration Diagram: Logical Yiew / JluarpamMma koonepaiuu]

File Edit “iew Fomat Browse Hepot Tools Addlin: Window Help _||5’|i|
DEH B8 YD BERARE|F e 2] QE
@ Making W =
-0 Use Case View AEC
=3 Logical View =

-7 Analpsiz Model

-] Business Object Model
-3 Design Model

--[H] Luarparma knaccos
----- Iuarparra koonepauul
=-E Database

-5 Program

=-E Report

[]---_—>_’, Associations

-] Component Yiew

]--- Deployment Wiew

@8 Model Properties

A i

TUser : Pragram

iy R DN 0@,

1] | 1| | 4

lbl 20:26:59] [[Update Model Properties]]
= 20:26:59] [[Update Model Properties]]
20:26:59] [[Update Model Properties]]

R[ATETET: Log /

Far Help, press F1 |Default Language: Analysis | |

‘LlL@‘

.

Pucynox 76 —/{ea 06’ ekma ma diacpami koonepayii
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[TomicTuTH Ha JiHIIO 3B'A3KY MOBIIOMJIEHHS MOXHa JBOMa CIIOCOOaMHU.
[lepunii — BUKJIMKABIIM MOJBIMHUM KJIallaHHSIM MHUII Ha JiHII BIKHO ii crieru-
dikamii, y po3ain «Messagessa 10noMoror0 KOHTEKCTHOTO MEHIO JI0/1aTH TO-
BigomiieHHs (BUOpaTH mpu oMy yHKT «Insert To: Program»xp0to siBHO BKa-
3atu Hanpsm). [Ipu mbomy gocTymHi oneparii OyxyTh MOKa3aHi y BUTIISII BUTIA-
naro4goro Meuio (puc. 77).

Jpyruii croci®é — BHIUIMTH Ha CreliaNbHIA maHeni iHcTpyMeHTIiB Link
message noMiCTUTH MOoro Ha JiHiio 3B'3Ky. [1oTiM y BikHI crienugikaiii 1boro
MOBITOMJICHHS BUOpATH 3 BUIAAaI0U0T0 MEHIO JOCTYIHHX OMeparliil Ty, sKa Ii-
KaBHUTh Hac. PesynpraT Oye inenTuannii nepmomy (puc. 78).

Link Specification for Untitled

Gereral Messages |

| Sequencel M ezzage Mame | Recerer Object
P I j . Program

autarization] ]

1| | ]
| ¢ I Carzel | Ll | Eruwsevl Help |

Pucynox 77 —/{obaenenus nogioomienns y 8ikni cneyughixayii 36’ 3Ky

77



4> Rational Rose - Making - [Collaboration Diagram: Logical Yiew / Jluarpamma xoonepanmu]

File Edit “iew Fomat Browse Heport Toole Addine ‘Window Help _|5||5|
‘DD”’E| sBRS PO pnRaRE | Ee &8 QE
@ Making W =
D Usze Caze View AT
EID Logical YWiew =

#-CJ Analysis Model
Z3 Business Object Model
3 Design Madel
§| duarparaa knaccos
| Ouarpardrda koonepauu 1- autorization( )
-B Databass
B¢ Program
-8B Report

_—>_’, Azzociations

S|
EIE
e
0
rd
F-J Companent Yisw & tUser : Program
&
&

B-[E] Deplopment Yiew
--[@g Model Properties

4] | ¥ 1 | _'@I
H[0:26:59)  [[Update Model Properties]] =]
2 20:26:59 [[Update Model Properties]) i

20:26:59  [[Update Model Properties]] =
A4 TFTHT: Log #
For Help, press F1 |Default Language: Analysis [ [ I

Pucynox 78 —Ilosioomnenns na diacpami koonepayii
Tenep momicTuMO Ha miarpamy JBa 00'eKTH (QHOHIMHI OO'€KTH KJIaciB
«baza maHux» i «3BiT»), MO 3aJIUIIIKCS, 1 TIOB'DKEMO iX 3 mporpamoro (pwc.
79).

4% Rational Rose - Making - [Collaboration Diagram: Logical Yiew / Jlnarpamma Koonepaitm]
File Edit %iew Format Browse BRepott Toolz Addin: “Window Help - |ﬁ'|5|

Ded ' 2eE|g PO pREBE|(Fe(2aOm)

E I aking W

£|[:| Use Case Wiew ABC

-3 Logical View
i = e
E-CJ &nalysis Madel )
&-_J Business Object Model
E

7-(C7 Design Madel

----- [Harparma KNaccos
cLUser :Program

|»

----- THarparda KOONEpaUK
#-B Databaze

®-(5 Program

=-BE Report

[]---_—b_), Azzociations

13 Companent View

[ Deployment Yiew

--[¢8 Model Properties

1: autorization( )

. Report

Ry odp Ay % D N 0@

2[o0:26:59] [[Update Model Properties]]
- 2026558 [[Update Model Praperties]]
20:26:58]  [[Update Model Properties]]

For Help, press F1 |Default Language: Analysis | [

Kl Ix] 4] | _’@
[
=
—

Pucynox 79 —Vci posmiweni 06'exmu na diacpami koonepayii
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JlpyruM TIOBiIOMJICHHSIM TIPaIlIOI040i cucTeMu Oyne, OYeBUIHO, 3aIHT
BiJ mporpamu 10 «ba3u maHux» — BUKIUK orepariii «sButarti/ani()», Tpetim —
3alAT BiJ MpOrpaMu 0 «3BiTy» — BHKJIHK omepailii «copmysaru()», yeTBEep-
THUM — 3aIIUT JI0 TOTO X 00’ €kTa BUKIHKY onepatii «/Ipyk()». OcraTounuii Bug

aiarpamu koonepaiii moganuit Ha pucynky 80.

4%+ Rational Rose - Making - [Collaboration Diagram: Logical View / [Marparma koonepanmu]

File Edt Wiew Fomat Browse Beport Tool: Adddn: Window Help =1
DEH| ' B2E S P0RRDBE Fe a@E
rY
B baking W —
f-C7 Use Case View AT
B-CJ Logical View =
M- Analysis Model ) . Datahaze
-3 Business Object Model 2: getDatal)
#-CJ Design Model =
~[H] Ouarparma knaccos = /7
----- JlHarparara koonepadHu9 £ 1: autorizationt
#-E Database v |
(%1 Program s 3 farminge )
=-B Report 4: printi)
-2, Associations &
1-CJ Component View y CUser Program
]--- Deployment Yiew s
--[28 Model Properties :Report
prd
-
< [ < | ¥ [
=l20.26:58]  [[Update Model Praperties]] =]
7| 20:26:55| [[Update Model Properties]] i
20:26:58]  [[Update Model Properties]] =
AR IR Log
For Help, press F1 |Default Language: &nalysis [ [

Pucynox 80 —Ocmamounuii 6uo diacpamu koonepayii

Jliarpama mocniOBHOCTI (JOPMY€ETHCS HA MIACTaBl JlarpaMu Koomeparii
nyHkToM MeHio «Browse / Create Sequence Diagra#fie mpocTto HaTHCHEH-
HaM kiaBimn F5. Sk BunHo Ha puc. 81,y BikHI Opay3epa IMPOEKTIB Tenep po3-
TalryBaaucs ABi «/liarpamu Koomeparii», 110, Mo CyTi, HEBIpHO, IPUBIACHUTH
aiarpamMi HOBE IM'sS MOJKHA 3a JOMOMOTOK) KOHTEKCTHOTO MeHIO (MIyHKT

«Rename»).
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4%+ Rational Bose - Making - [Sequence Diagram: Logical Yiew / uarpamma Koonepauus]

File Edit “iew Fomat Browse Beport Tools Addlnes Window Help =] =]
DEE| E|é|k?m|@|m¢-|@a@|
 User : Program : Database : Report
5 Making k I | =
703 Use Case View AR —
E-C3J Logical Yiew
. Sl
-3 Analyziz Maodel )
-3 Business Object Model . Database cReport
#-C3 Design Model = EEEr ~Program
----- Juarpartaa Knaccoe _) ' . !
Juarpararda KoonepaumMm ! izt ! ,
-] Juarpardtda Koonepauu = .
m-B Database s ! ! b
=~ Program ' '
#-E Report X , ,
B Assosiations ' '
! !
\ \

-] Compaonent Wiew

]--- Deployment “iew '
—{#8 Model Properties ' .

Ell I+ 2|

2l[14:19:47| [Custornizable Menus]
7 |14:19:47] [Customizable Menus]
14:19:47| [Customizable Menus]
[T TR Log /

For Help, press F1 |Default Language: Analysis | [ [

il B I@:

Pucynok 81 —Asmomamuuno cgpopmosana diacpama nocniooeHocmi

HeoOxiaHO BUKOHATH 1€ AEKIIbKa KOPEKTYyBaHb JAlarpamMu MOCIiJOBHOC-
Ti, BEJIMKA YaCTHHA SKUX HOCUTh «KOCMETHYHHII» Xxapaktep. OcTaTouHuil BU-

TJISI TIUB. HA PUCYHKY 82.

4> Rational Rose - Making.mdl - [Sequence Diagram: Logical Yiew /7 Jluarpamsa nocaenoBarenbHOCTH]
File Edit %iew Format Browse HReport Tool: Addln: Window Help — |El|5|

\D@E|;¢E|§|k?m|@|m<h|@@|

 User : Program : Database : Report
B Making & | |

EID Usze Caze View ABC
:_|E:| Logical Wiew =
[]---D Analysiz Model .

-3 Busi Object Model : -
----- Nuarparima Knaccos
~-|E] J1arparta KoonepaiHm
etData
..... NHarpandtaa NOCNEA0EETE ’ v s
H-B Database 3 |—|

| v

' autorizationd)_ ! i

1 O

il

f-(71 Pragram
1-E Report X
|- Associations '

7] Component Yiew pHnt(;

E fo rrrﬁ ingi)
1
1
,
1

H-[63) Deplopment Yiew ' ;
1

B
£
B
£

-[#@ Model Properties

g < | »

=|[14:19:47| [Customizable Menus]
| 14:19:47| [Customizable Menus]
14:19:47| [Custornizable Menus]

LA R Log
For Help, press F1 |Default Language: Analysis | [

A Pl

.

Pucynox 82 —Ocmamounuii 6uo diacpamu nociioo8Hocmi
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JliarpaMa cTaHiB CTBOPIOEThCS MyHKTOM MeHio «Browse / State Machine
Diagram» 460 natucuennsm kiapim Ctrl+T), «New / OKk»,motiM moTpiOHO
BBecTH iM's miarpamu («/liarpama craniB») 1 1 tun («Diagram Type:
Statechart»).yY Opay3epi mnpoekTiB HOBa jgiarpaMa pO3MICTUTBCS Yy T
«Logical View / State-Activity Model»pfic. 83).

OueBHIHO, IO HAIlla CUCTEMa MOXE 3HAXOJUTUCS B CEMH PI3HHX CTaHaX
(He paxyroud IOYATKOBOIO 1 KiHIEBOro): «OuiKyBaHHS BBEIECHHS IapOJIs»,
«[lepeBipka maposisa», «Bubip nanux s 3BiTYy», «DopMyBaHHs 3BITY», «Oui-

KyBaHHsI BHOOPY» (KyH HANpaBJIATH 3BiT), «/pyK 3BiTY» i «EKCIIOPT 3BiTY>.

4+ Rational Rose - Making - [Statechart Diagram: Logical Yiew / Jlwarparma coctoaHuqi]
[ File Edit “iew Fomnat Browse Beport Quem Took  Addlne  Window Help

DR smR s/¥OpRERBE Felaanm|

== x|

i
|»

@ M aking
[:I Uze Caze View ABC
=3 Logical Yisw

: . =
[:l Analyziz Model
3 Business Object Model
3 Design Model =
Auarpakdrda KNaccos
Iuarparara KooNepawmHi *
Auarparara nocneqoes &
B Database 7

1

57 State/Activity Model
i = Y Duarparma coctos
; _—_)!; Azzociations
Caomponent Wiew

i Deployment Wiew

(P <processor names
Lo «device names

{28 Model Properties

I g < | »

—":l 14:34:51] [[Update Maodel Properties]]
- 14:34:51] [[Update Model Properies]]
14:34:51] [[Update Maodel Properties]]

TR Log /

For Help, presz F1

4L bl

I

|Default Language: Analyziz [ [

Pucynox 83 —Ilouamxosuii 6uo diacpamu cmaris
[TomicTumo Ha Aiarpamy mo4YaTKOBHNA (YOPHHIA KPYXKOK) 1 MEPIINi CTaHH
(puc. 84); oueBuaHO, MmO Horo ciijx Ha3BaTH «OUiKyBaHHS BBEICHHS IMapOIsL»

(iM'st BBOAMTBCS MOABIMHUM KJIallaHHSIM MHIII a00 3a JOMOMOIOI0 BiKHA CIICIH-

¢ikarii crany).
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4> Rational Rose - Making - [Statechart Diagram: Logical ¥iew / JluarpamMma cocTosaHui]
Ea File Edit “iew Format Browse Heport Quemny Tool: Addline:  Window Help - |E'|l|

EEH 2R &SR0 BB RB|EE| %R @ E

@ Making .
#-CJ Uze Case View ABL
ED Logical Yiews

&L Analysis Model

u u
+-C7 Business Object Model MewState]
3 Design Model

ﬂ.uarpamma ENacCcos - -

B
|»

" Ouarparrda Koonepaul
§ Nuarparra nocnegoea

=
-
(]
B Databaze A
!

-5 Program

- ‘B Feport

EI ‘é. State/Achivity Model

[ Ouarparama coctos

----- EJ MewState
=, Associations
E]---D Component Wig
=[] Deplayment View
- [ <processor names
@ <device names
{28 Model Properties

=

e 2 4] | ¥ [
=[14:34:51]  [[Update Model Properties]] =]
- 14:34:51] [[Update Model Properties]] iy

14:34:517]| [[Update Maodel Properties]] =
M= T=TE: Log /
For Help. press F1 |Default Language: Analysis [ [

Pucynok 84 —/[ooasanns Hosoeo cmamy
3'emHaeMO OYATKOBHUH 1 MEPIIKI CTaH JiHieo 3B's13ky (State Transition),
y BikHI crienudikanii mepexomy Bkakemo Ha3y noaii (General / Event) —3a-

BaHTaKEHHS nporpamu» (puc. 85).

4> Rational Rose - Making - [Statechart Diagram: Logical Yiew / luarpamma coctofaHuqil

f-F Database

7071 Program

+-E Report

2257 Stateddotivity Model
—FE Ouarpamma coctas

a File Edit “iew Fomat Browse HBeport HQuery Tools Addln: Window Help _Iﬁllﬂ
DEE RE |8 Y0 BRBREB|Fe ~QaO@
[ Making W —
[:I Use Caze Wiew BEC
=7 |Logical Yiew
. =]
-0 Analysiz Model i Jarpyzka NporpamMel
-3 Business Object Modsl
=3 Design Model =
S Duarpatdrda KASCC0E O#MIaHWE
F LHarpardtda Koonepauml * EEQ03 Napona
- OWarparta nocaegoss ] —
A
l

m-F--F-F

.
-2 DwmoaHWe BE00A Na
Azzociations

omponert Wisw

ployment View

: D < PIOCEsE0N NAME:

------ ) «device names

‘—>_’,
Co
De

@ Model Properties
1] | 1| 4] b [
ﬁ 14:34:51]  [[Update Model Properties]] 2]
14:34:51]  [[Update Model Properties]] i
14:34:51]  [[Update Model Properties]] =
[ A= R Log
For Help, press F1 |Default Language: Analysis [ [ [

Pucynox 85 —/looasanus nepuwiozo nepexody i nepuioi nooii
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ITepexin mo HOBOTO cTany — «dlepeBipka mapoJisi» — MOXKe 3IMCHUTHUCS
npu HacTaHHI moAil «[laposs BBeaeHui» (puc. 86).

3BificH MOJIMBI Bifjpa3y TpU MEPEXOAM: SKIIO BBEICHUN MpPaBUIHLHUMA
napoib — Ha «BuOip gaHMX Ui 3BITY», HEMPABWIBHUN Mapojb — MOBEPHEHHS
70 TIOTIEPEAHBOTO CTaHy, HEMPABWIBHUMN MAPOJb BBOJUTHCS MIAPSI TPU pas3u —
BUX1J. BnacHe mopiero TyT MOXYTh BBaxkaTucs «I'pu HempaBuibHI CIIpoOU»,
pEIITy YMOB BBEJAEMO SIK CTOPOXOBi y BikHI crerudikamnii nepexoay (Detail /
Guard Condition)fuc. 87).

[lepexin, BUKIMKaHUM TPhOMa HEMPABUIBHUMU CIPOOaMHu, MOXKHA KOHK-
peTU3yBaTH y BiKHI Horo cnenudikalii: okpiM 6e3rnocepeHb0l Ha3BH, y PO3ALIL

«Detail / Action»moskna siBHO 3a1aTh Aito («Buxin») (puc. 88).

4% Rational Roze - Making - [Statechart Diagram: Logical View / Jluarpamma coctoaHqi)

ﬂ File Edit Y“iew Fomat Browse HBeport Guery Tool: Addne Window Help ;lilil
DEH :2E g RO BREEBR|Fe|aamnm
rFY
[ taking |- W . —
D Use Caze View ARC
=-3 Logical View
. =
-7 Analysis Madsl i Jarpyzka NporpamMel
-] Business Object Mode
E-CJ Design Madel =
Tuarpar-ra kn1accoe OnanHue
----- Nuarpartaa Koonep: * EEOAA Napong
- Ouarparda noceae - —
M-B Database 7~
E-¢5) Pragram Mapank EBEAEH
=B Report i

]..
T StatedActiviy Model Pr——
ﬁ Huarparara coc napand

&) Npoeepr.a napon
(=) OunaHie BB00E
B Associations

#-CJ Component Yiew

EI Deployment View

-(F <processor name>

------ ] «device names

- [#A Model Prooerties _ILI hd
1] ' 4 4| A ]
2l14:34:51]  [[Update Model Properties]) |
- 14:34:51]  [[Update Model Properties]] i
14:34:51]  [[Update Model Properties]] -
[T TR Log
For Help, press F1 |Default Language: Analysis [ [ l_

Pucynox 86 —/{ooasanns nepuioco nepexody i neputoi nooii
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State Tranzition Specification

General Detail |

Guard Condition; II'Iapu:unb MpaEHNEHEIE

Achion: I

Send event:

|
Send arguments: I
Send target: I

Tranzition between substates

Eram I Mpoeepka naponA j

To I Brifop gaHHEIR 4nA oTyeTa j

(1] I Cancel | Apply | Browse vI Help |

Pucynox 87 —/looasanus cmoposwcosoi ymosu y 6ikni cneyuixayii nepexooy

4%+ Rational Bose - Making - [Statechart Diagram: Logical Yiew /7 JlMarpamma cocToAHHA]
@ File Edit “iew Fomat Browse BReport GQuen Tool: Addin:  Window Help - |ﬁ'|1|

DEE ' Be 8 RO BEEBEE ¢ 8@ =

-
(& Making |- W —
B2 Use Case View LR
EI[:I Logical Yiew
. =1
-3 Analysis Maodel ) Jarmyaka NPOrpamMMbl
-7 Business Dbject Mod
-7 Design Model =
Juarpardma k.naccoe HHAaHHE
| duarparma koonep: * EEOAA NaponA
i Ouarpama nocnen: ® i |
S% g;tsg‘:e (/1' Mapons seeaen [Maponk HeNpaEwLHE A |
Eg Etj::’t.&ctivity Madel Mpoeepka THH HENPABMNEHER NONBITEK | BEXOL, ©
~Fg INuarpamma coct napors
.
& [Mapone NpaEUIEHEIR |
{= Brifiop gaHHe a.
= OxunaHue se01: BeiBap AaHHBX
AnA oT4HeTa
B2 Associations e [ ]

=0
El'"

4

amponent bisw

eployment Yiew

(W <orocessor names T
»

C
D

i | »

=[14:34:51| [[Update Model Properties]]
14:34:51| [[Update Model Properties]]
14:34:51| [[Wpdate Model Froperties]]

[T TP Log /

For Help, press F1 |Default Language: Analysis [ [

=]
<l Ml =)

.
q
-

Pucynox 88 —/[ooasanus nosux cmanie i nepexoois

3anMummiaocs A0AaTH YOTHUPH, IO 3AIAIIHIKNCS, CTaHU 1 TIEPEXOAN MiK
HuMmH (puc. 89).
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#>» Rational Rose - Making - [Statechart Diagram: Logical Yiew / luarpamma cocrosHuMii]

[ Fie Edit “iew Fomat Browse Report Query Tools Addlins  Window Help 1= x|
D B g Re0ERERE & «a dE
@ Making = k =
-3 Use Case View P 3arpyzKa NporpammMe
=3 Logical Wiew = OxMaaHue
-3 énalpsis Model EEDA3 NaponA
=7 Business Object Mads
[]---D Design Model i w
Mapane eeefeH
] Ty e e N B hul [Maponke HeNpaEWNEHEIA |
2 Tuarpardr4a Koonep: Mpoeepka THW HEMPAEWUMEHEX NONBITEW §F BEHOS
-~ [dnarpardta nocneas & napona @ -
B Database ez 5 7
-5 Program [MApone NpAEUNEHBIA HaHHEIE
=B Report 1 Brifiop AaHHex  |EEIBpaHE DOPMUPOEIHHE
E-E57 Statesotiviy Model AnA oT4eTa oTieTa
----- @ Juarparra coc
..... o OTUET ChopMUpoBaH [BrIBpaH B0 ]
..... &
(=) IKCNOPT oTYETE CrknazaHMe [ BeiBpaH akenopT]
(3 Buifiop aaHHem o, QTYET HanedaTaH Eblfiopa
(=) OsmaaHue seoas
+{=) DkMaaHHe BeIfof NauaTe ) G
-{=] MNevate oT4eTa oTueTa [BrifipaHa nevate |
--{=] Mpoeepka napon
(=] Poo MDDBEHE'LI hd
N ’ 4] | ¥ [
5J| 14:34:51]  [[Update Model Properties]] =]
< [14:34:51]| [[Update Model Properties]] o
14:34:51| [[Update Model Properties]] =
A= 1F Log £
For Help, press F1 |Default Language: Analpsis | |

Pucynox 89 —Ocmamounuii 6uo oiacpamu cmanis
Jliarpama AisUTBHOCTI CTBOPIOETHCS THM K€ IIYHKTOM MeHIo «Browse /
State Machine Diagrammo i miarpama crany, ajie BHOUPA€ThCS 1HIIAN THTI
(«Diagram Type: Statechart»y. 6pay3epi npoekTiB HOBa AiarpaMa TakoX po3-
MmictuThes y T «Logical View / State-Activity Model»pfic. 90).

4> Rational Roze - Making - [Activity Diagram: Logical View / Jluarpamma aeatensHocTu]
@ File Edit “iew Format Browse Heport Queny Tool: Addlns  Window Help - |ﬁ'|ﬁ|

DeSE e (8/RO0BREBE|Fe 2] O]
[T Huarpatara nocnenc;l W =

B Database ABC
w5 Program

E Repart =
457 | State/dctivity Model

----- B Luarpara coc

(=) JrcnopT oTueTa
-{=) Breibop gaHHex a.
(3 OsMaaHue BEOAE
(=) OsmMaaHMe Bbifo]
(=) MNeyats oT4eTa
(=) MNposepka napon
-[=] P OprUpOBaHHE |
----- &) Duarparraa gem
I:I---_—>_), Azzociations

=7 Component View

EI Deployment Wigw

() <processor name>

a o — | D ® o [0

------ 7 <device name:
{33 Model Properties =

™ « | ]

=l1434:51]  [[Update Madel Properties]] =]

Iz 14:34:51]  [[Update Model Properties]] o
14:34:51  [[Update Model Properties]] =
[ 0 Log

For Help, press F1 |Default Language: Analyziz | [ [

Pucynox 90 —Ilouamkosuii 6ud diazpamu OisnbHOCMI
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[TouaTkoBul cTaH y MOJeNl MOXe OyTH TUIBKH OJIUH, TOMY CIIpo0a y3sTH
HOT0 13 creriaabHOol aHesl IHCTPYMEHTIB Hi 10 YOro He MPUBEJE. MOYaTKOBUM
CTaH MOTPIOHO 3HAWTH y BiKHI Opay3epa MpoekTy (YOpHE KOJIO Biapasy Micis
Ha3BU JIiarpaMy CTaHIB) 1 «IIEPETSITHYTU» y BIKHO JiarpamMu.

Jlorika moOya0BH AiarpaMu AisUTBHOCTI MPAKTUYHO MOBHICTIO TOBTOPIOE
JIOTiKy 1OOYIOBH JiarpaMu CTaHiB (TOYHO KaXXy4H, Y JaHOMY MPHUKJIaIi IO Jia-
rpaMmy MoxxHa Oyio i omyctutun). Ilepia it — BBEACHHS Mapojisi — BUOUPAEMO
Ha CrelianbHii maHesi iHcTpyMeHTiB (myHKT Activity), po3minryeMo y BikHi [i-

arpamu i npuBiacHoemo iM's (puc. 91).

4> Rational Rose - Making - [Activity Diagram: Logical Yiew / [lwarpamma aearensHocTH]
@ File Edit “iew Fomat Browse HBeport HQuery Tools Addln: Window Help _Iﬁllﬂ

DEH +®E(& RDBRBRBR|Fe 203

) Duarpardra nocnenc« | W
B Databaze ARC

% Program = .
B Repart

E-E57 StateAbctivi Model
----- 5 Luarparma coc
----- [&] Duarpanma gem

| v

[H-
-
-
-

~{=) Brifiop faHHe .
-{=) OwugaHue BB00E
-{=) OmaaHe seiboj
~{=] Mevare orueta
-{=) MNpoeepk.a napa
~{=] P OpMHPOEEHHE |
~{=) 3kcnopr otyera
-+ Beog napona
]_—>_’, Agzociations

=3 Component Yiew

[—:I--- Deployment Yiew

E-[T <processor name>

ac — 1oy ® « [0

------ 7 <device name:

{7 Model Pronerties _I_I
Ll—' 4 1] »

214:34:51]  [[Update Model Properties]]
14:34:51]  [[Update Model Properties]]
14:34:51]  [[Update Model Properties]]

[ R Log
For Help, press F1 |Default Language: Analysis [

L2
<L e

.
:
7

Pucynox 91 —/Jooasanus Hosoi 0ii

Cnony4aemMo MOYaTKOBHUI CTaH 3 MEPIIOKO JAI€I0; IMEHI MO1i Ha Mepexo/Ii
yKa3yBaTH He MOTpiOHO. Jlami Ha aiarpamMi MOYMHAETHCS TaTY)KEHHS. 10J1a€ThCs
3HaKk «Decision»,3 sKoro MOXJIMBI JBa MEPEXOIH i3 CTOPOKOBHMU yYMOBAMH
«[Taponp npaBuibHMI» 1 «Ilaponb HempaBUIBHUIT». Y OpyroMy BUNAAKY Biapa-
3y MOXHa J10JaTu mepexia mo aii «Buxig 3 mporpamu» 1 3aKiHU€HHS poOOTH
(puc. 92).

VY pa3i npaBMIIBHOCTI TAPOJIA A0J1aMo il «BHUTSITaHHS JaHUX JJIS 3BITY»,

«CTBOpEHHs 3BiTY» 1 «BuBix 3BiTY» (po3rairy>keHHs JJs pO3AUICHHS BHITJIKiB
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«/Ipyk 3BiTY» 1 «EKCHIOPT 3BITY» OmycTMO). OCTaTOUYHUI BHUJI JiarpaMu Iisiib-
HOCTI MMOJJaHW Ha pUCYHKY 93.

JliarpaMa KOMIIOHEHTIB CTBOPIOETHCS IYHKTOM MeHI0 «Browse /
Component Diagram»y mpaBoMy BiKHi 3'SBUTBCSI 3aroTiBKa HOBOI jJiarpaMu
(puc. 94). Po3ramoBanuii Tam 3a yMoBUaHHsAM makeT «lmplementation model»
MOXKHA BUAAIWTH (BIKHO Opay3epa NPOEKTYy, KOHTEKCTHE MEHIO, MYyHKT

«Delete»).

4> Rational Rose - Making - [Activity Diagram: Logical Yiew / Jluarpamma aeaTensHocTH]
@ File Edt “iew Fomat Browse Heport Query Tools Addin: ‘window Help - |ﬁ'|§|

DEH 2R 8 e0pRERB Felaarn
. Juarpatira nocne.uc:l W

=B Database BB I
H-5) Program

H-E Report =

&7 Statesbectivity Model

. [Napone HENPAEWNEHEIE |

- Owarpara coc
@ Duarpatia pesm

@ ®

=
=
-
(]
EJ Brifiop aaHHE a.
(=) O#rnaHHe EE00E e
(=) Osrnanue seibof M
=) MNevare aryeta _
(=) MNposepka napon
-{=) P OpMUPOBaHHE 1 I
(=) JrcnopT oT4eTa o5
A Newdctivity
4= Beog napona =

4= Bomog w3 nporpe
-2, Associations
-3 Component View

- [F Denlaument View _ILI hd
_|—i 4 < | b [
ﬁ 14:34:51]  [[Update Model Properties]] =]
14:34:51| [[Update Model Properties]] i
14:34:51| [[Update Model Properties]] =
= Log
For Help, press F1 |Default Language: Analysis [ [ [

Pucynox 92 —/looasanus poszeanysicents i ocmanHix Oitl
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4 Rational Roze - Making - [Activity Diagram: Logical Yiew / [lWarpamma geArenbHoCTH]
@ File Edit Y“iew Fomat Browse HBeport Guery Tool: Addne Window Help _|E|1|

DZHE Be &R0 BREEE|: = -adE
ﬂHarpamma I'IDC.FIEJIEA W

B Databaze ARC
=% Program =
N =] Report

257 State/dctivity Model
----- 2 Duarparsia coct
----- |&] Ouarparra gem

|»

[Maponk HENPEEMNEHEIR |

[Maponke I'IpaBHJ'IbeII:'I]\J/
MzENEYEHME JaHHER
AnA oT4eTa
CoznaHue
oT4ETa
Beieog omueta
[ Associations

Blexog 1z
nporpammel
#-CJ Component Yiew -

< g » . ¥ [

2[14:34:51] [[Update Model Propetties]] =
= [ TE[RIT Log
For Help, press F1 |Default Language: Analysis [ [ l_

-{=) Briiop gaHHem 4.
-{=) OwugaHue BB00E
-{=) O#maaHue seiboj
-{=] Tevark arueTa
-{=) TMpoeepra napon
(=) PoOpMUpOBEHME 1
-{=) Jkcnopt oTyeTa
< Mewdctivity

~+4=) BriBog oTyeTa
-+{=) Beog naponA
-+ Brion Ws nporps
-4 MagneveHue gaH

-4 CozgaHe oTyeTs
-

ao — o ® « I

L=

Pucynox 93 —Ocmamounuii 6uo diazpamu disnbHocmi

#%» Rational Rose - Making - [Component Diagram: Component Yiew / Main]
File Edit “iew Format Browse HReport Ouery Tools Adddns  ‘wWindow Help _1&2| x|

DEE B &Rl PRBRB|Ee|aannD|
--{=) Brifop naHHbx n.;l W

| v

(5] U#HaaHHe BEOAZ AEC

{2 OsmaaHue BoIGof =

--{=) MNeyate oTyeTa

(=) MNpoeept.a napoa

- {=) P oprUpOBaHIME | =]

(=) JrcnopT aTyeTa

3 Newdctivity =

- Brigog oTyeTa A |

- Beog napona
-3 Beiwog us nporps
- WseneveHHe 4aH

-3 CoznaHWe oT4eTE
-~

1

(- =, Azsociations e P
EI[:I Component Views mp ep;r;iréla on
ED Implementation Model

] Main
)| Deployment Yiew

3
g
3
:
=
(i N N =

--{#8 Model Properties

i — " | .

Ll | )

—’:l 14:34:51| [[Update Model Properies]]
- 14:34:51| [[Update Model Properies]]
14:34:51| [[Update Model Properies]]
A AT =T, Log /
Far Help, press F1 |Default Language: Analysis | [ [

Pucynox 94 —Ilouamkosuii 6uo diazpamu KOMnNOHeHmMig

[TomicTMO Ha [iarpaMy HOBUH KOMIIOHEHT, Ha3BeMO Horo «l ojoBHa

nporpama» (puc. 95).
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4% Rational Rose - Making - [Component Diagram: Component Yiew / Main]

File Edit “iew Format Browse Heport Query Tools Addlins “window Help _|ﬁ'|5|
Dl 2R S0 BmERD| FEe @« @E
. Ak B
-{=) Brifiop aaHHkER A, E
(=) DkmaaHue BEOAE Wain
(=) DkunaHue BEIGOE =] Program
=) MNenars aTyeTa
(=) MNposepra napon =
=) P oprHpoEaHme « L
-{=) JrenopT aTueTa g
-+ Beoa napona
4= Breleog oTyeTa g8
-4 Breixog us nporps g
4= WsenedeHme gaHi g
4= CosaaHHe oT4eTE
[]---_:)5 Aszociations £]
=-ZJ Component Wiew =7
=] Main Program =3
= Deployrment Wiew i
+ (P <processor names &
Lo <device name:
{28 Model Properties - -
‘ > o | b [
éJI 14:34:51]  [[Update Model Properties]] =]
T |14:34:51] [[Wpdate Model Properties]] i
14:34:51] [[Update Model Properties]] -
AR, Log
For Help, press F1 |Default Language: &nalysis [ [

Pucynox 95 —/[ooasanus nosoz2o komnonenma
Tenep MoXHa 3MIHUTH THUI HOBOTO KOMITOHEHTA: y BiKHI crienudikarii

BuOepemo crepeorun «EXE» puc. 96).

Component Specification for Main Program EH

General | Detail | Realizes | Files |

M arne: IMain Pragram

Sterentype: || j Language: I.-'-‘-.nal_l,lsis vI
e
Documenta Actives I
Applet ;I
Application o
Databaze
DLL
E - |

=
| ak. I Cancel | Apply | Eruwsevl Help |

Pucynox 96 —Bikno cneyugixayii komnonenma

89



[Ilo6 pesynbTaT 3MiH OYB SIBHO BHJHHMU Ha Aiarpami, BUOEpeMO B KOH-
TEKCTHOMY MEHIO KOMIIOHeHTa myHKT «Stereotype Display / Decorationpug.
97).

Jlo BukOHyBaHOTO (haitia BigHEeceMo ABa (aitm: 3 ogqHOTO OOKY, 11e han
Delphi-npoekry (DPR),3 inmoro — 6a3a nanux. ®aiijga mpoekTy MOKHA HPUB-
JacHUTH crepeotunn «Main Program», smiHuBIHM #oro 300pakeHHsS Ha
«Decoration»a 6a3y manux i3 crepeorunom «Databasesanumumo B He3MiH-
Homy Burisgi. JJomamo 3B'si3ky-3aneskHocti (dependency)mixk BUKOHYBaHUM
daiinomMm, daittom mpoekTy i 6a3oro ganux (puc. 98).

®aiin npoekTy Oyae moB's3aHuil 3 TpboMa (ailiaMu — MOIYJIIMH TOYAT-
KOBHX TEKCTIB IporpaMu (HasBHICTH (aitniB GopM 1 ToMy HOII0HE MAa€eThCsA Ha
yBa3i) — Unitl.pas, Unit2.pas Unit3.pas fuc. 99). Crepeornn nmx ¢aiiiin
MOJKHA BUOpAaTH JOBLILHO —Xak Oyae Subprogram.
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OCKiTbKH HE3pO3yMiJIO, IO CaM€ PO3TAIIOBYETHCS Y KOKHOMY 3 MOJTYJIIB,
JOUIIBHO JOAATH MPUMITKH, B SKUX YTOYHUTH 16l MOMEHT. OCTaTOYHUIN BUJ
JiarpaMu KOMIIOHEHTIB nojanuii Ha pucyHky 100.

JliarpamMa pO3rOpTaHHS CTBOPIOETHCS IYHKTOM MeHIO «Browse /
Deploument Diagram»y npaBomy BikHi 3'SBUTBHCSI 3aroTiBKa HOBOI Jiarpamu
(puc. 101).Po3sramoBanuii TaM 3a YMOBYaHHSIM KOMEHTAp MOXKHA BUAAIUTH, a
7IBa BY3JIH, 1110 3HAXOSATHCS, — 3aJTHIIUTH.

[TpumycTiMo, 110 Halla CHCTeMa MOXKE IMPAIfOBaTH y KIIEHT-CEPBEPHOM
pexumi. 3 60Ky cepBepy OyayTh pO3TaIlIOBaHI PECYPCOEMHHUN BY30J1 — KOMII FO-
Tep 3 CEpPBEPHOIO YACTHUHOIO MPOTPAMH, III0 BUKOHYE aBTOPH3AIIiI0 KOPUCTYBaya,
1 6a3u gaHux. 3 OOKY KJII€HTA PO3TAIIYEThCS OyIb-IKUH KOMIIIOTED, 1110 MAa€ JI0-
CTyIl 0 Mepexi. Y BikHI cnerudikamii pecypcoeMHOro Bysia («mporecopa)
BKa)XEMO Horo BiacHe iM's (Hampukiiaz, CepBep) i CTEpeoTUIl — «Processorny
BikHI cnenudikanii By3na npuctporo — im'st «ba3a qaHux 1 BiANOBIAHMIA CTEpEO-
tun» (puc. 102).
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ational Roze - Making - [Deployment Diagram]
File Edit “iew Fomat Browse FHeport Toolz Adddn: Window Help _|5|i|
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HemnotpiOHi B HamoMy BUIAAKY PSAKU 3 IMEHAMHU TpoIeciB ab0 HUTOK
yIIpaBJIiHHSA MOYKHA MPUOpaTH 3 €KpaHa 3a JOMOMOT0K KOHTEKCTHOTO MeHIO (Bi-
amina nyHkTiB «Show Processes$xShow Scheduling»).

HoBuit pecypcoemHuii By30s Ha jiarpami — KJIi€HT. 300pa3uMo HOro y
BUTJISAJII aHOHIMHOTO ek3eMIunsipa kiacy «Kiient» (puc. 103),mpudomy crepeo-
TUTT «PrOCESSOMMOKHA HE yKa3yBaTH, HOTO pPeCypCOEMHICTh OUEBHIHA HA BH-
IS,

Mepexa, 1110 €, 1Mo CyTi, TPOMIXKHUM MPUCTPOEM MIXK CEPBEPHOIO 1 KITi€-
HTCHKOIO YaCTHHAMHU CUCTEMH, 300pakeHa y BUTJISAJII 3BUYHOTO By3ia (device)i3
crepeoturiom «Net» puc. 104).

OcranHi aii — po3mileHHs JiHii 3B's13ky (connections)[Ipunycrumo npu
IIbOMY, IIIO JOCTYT 0 0a3u JaHWX MOXKE 3AIMCHIOBATHUCS SIK 3a JOMOMOTOIO Cep-
Bepy, Tak 1 0e3nmocepeHbo Bij KiaieHTa. OCTaTOYHUHN BUJ JAiarpaMH po3ropTaH-

Hs TTogaHuil Ha pucyHky 105.
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3.3I'enepanisi kKoay cIpPoeKTOBAHOI MOJIeJIi y cepeaoBHINi

NporpamMyBaHHS

CrBopeny y cepenosuiii IBM Rational Roseronens MoxHa excriopryBa-
TH B OJIHE 3 CEPEIOBHII] IPOTPAMyBaHHs, MIATPUMYBaHUX JAHOIO BEPCIEIO MPO-
rpaMu. Sk mpaBWIIO, TAKMM IUIIXOM CTBOPIOETHCS Kapkac MailOyTHBOI mporpa-
MHOI CUCTEMH.

Ilepen reneparti€ro MpOrpaMHOro KOAy MOTPIOHO BUAIMTH BCl KOMITOHE-
HTH JlarpamM KJaciB 1 B TOJOBHOMY MEHIO BKa3aTh MOBY MpOrpaMyBaHHS
(«Tools / Options / Notation / Default LanguageMprtiMm y ToMy ) MeH0
(myHkT «TOOIS»)Bubpatu o MoBy 1 nyHKT «Code GenerationPe3ynbraT 30¢-
piraetbcs Ha aucky y mammi «C:\ Program Files\ Rational\ Rosedssdpannbiii
s3BIK>\ Source\».

VY HamoMy BHIIAKy Ipu rerepaiii kogy Ha moBi C++ B teri «C:\Program
Files\Rational\Rose\c++\sourc&iyne crBopero 10 aiitiB, Ha3BH 1 3MICT SIKUX

HaBeJICHI HIDKYE (YHCeabHI KOMEHTapl, CTBOPEHI CHCTEMOIO, BUIAJICHI).

Admin.h
#ifndef Admin_h
#define Admin_h 1
I/l Program
#include "Program.h"
class Admin
{
public:
I[## Constructors (generated)
Admin();
Admin(const Admin &right);
/[## Destructor (generated)
~Admin();
I[## Assignment Operation (generated)
Admin & operator=(const Admin &right);
/[## Equality Operations (generated)
int operator==(const Admin &right) const;
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int operator!=(const Admin &right) const;

I[## Get and Set Operations for Associatioesiégated)
I[## Association: <unnamed>%44B3DEA20104
/[## Role: Admin::<the_Program>%44B3DEA202F8
const Program * get_the_Program () const;
void set_the_ Program (Program * value);

// Additional Public Declarations
I[## begin Admin%44B3A68200BE.public presenues
I1## end Admin%44B3A68200BE.public

protected:
// Additional Protected Declarations
private:
/I Additional Private Declarations
private: //## implementation
// Data Members for Associations
public: Program { -> RHN}
Program *the_Program;
I[## end Admin::<the_Program>%44B3DEA202H8&.ro

// Additional Implementation Declarations

¢

/I Class Admin

I[## Get and Set Operations for Associations (@)lin
inline const Program * Admin:.get_the Program ()sfo

{

return the_Program;

}

inline void Admin::set_the Program (Program * value
{

the_Program = value;

}

#endif
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Admin.cpp
/I Admin

#include "Admin.h"

I/l Class Admin

Admin::Admin() { }

Admin::Admin(const Admin &right) { }
Admin::~Admin() { }

Admin & Admin::operator=(const Admin &right) { }
int Admin::operator==(const Admin &right) const { }
int Admin::operator!=(const Admin &right) const { }
/[ Additional Declarations

Database.h
#ifndef Database_h
#define Database _h 1
I/l Program
#include "Program.h"
class Database
{
public:
I[## Constructors (generated)
Database();
Database(const Database &right);
/[## Destructor (generated)
~Database();
I[## Assignment Operation (generated)
Database & operator=(const Database &right);
/[## Equality Operations (generated)
int operator==(const Database &right) const;
int operator!=(const Database &right) const;
I[## Other Operations (specified)
void inputData ();
/[## Operation: modifyData%44B3DE2701C2
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void modifyData ();
I[## Operation: getData%44B3DE310078
void getData ();
I[## Get and Set Operations for Associatioesiégated)
const Program * get_the_Program () const;
void set_the_ Program (Program * value);
// Additional Public Declarations
protected:
// Additional Protected Declarations
private:
I[## Get and Set Operations for Class Attribigenerated)
const void get_data () const;
void set_data (void value);
// Additional Private Declarations
I[## begin Database%44B3DDF60082.privategives-yes
/[## end Database%44B3DDF60082.private
private: //## implementation
// Data Members for Class Attributes
void data;
// Data Members for Associations
public: Program { -> RHN}
Program *the_Program;
// Additional Implementation Declarations

Il Class Database

I[## Get and Set Operations for Class Attributelsn)
inline const void Database::get_data () const
return data;

inline void Database::set_data (void value)

data = value;
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}
I[## Get and Set Operations for Associations (@)lin

inline const Program * Database::get_the Progracor{st

{

return the_Program;

}

inline void Database::set_the Program (Programe)a

{

the_Program = value;

}
#endif

Database.cpp
/| Database

#include "Database.h"

Il Class Database

Database::Database() { }

Database::Database(const Database &right) { }
Database::~Database() { }

Database & Database::operator=(const Database &figh
int Database::operator==(const Database &rightstdh
int Database:.operator!=(const Database &rightstdmn
I[## Other Operations (implementation)

void Database::inputData () { }

void Database::modifyData () { }

void Database::getData () { }

// Additional Declarations

Program.h
#ifndef Program_h

#define Program_h 1
/I User
#include "User.h"
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/I Report
#include "Report.h"
I/l Database
#include "Database.h"
/[ Admin
#include "Admin.h"
class Program
{
public:
I[## Constructors (generated)
Program();
Program(const Program &right);
/[## Destructor (generated)
~Program();
I[## Assignment Operation (generated)
Program & operator=(const Program &right);
/[## Equality Operations (generated)
int operator==(const Program &right) const;
int operator!=(const Program &right) const;
I[## Other Operations (specified)
Boolean autorization ();
I[## Get and Set Operations for Associatioesiégated)
const Admin * get_the_Admin () const;
void set_the_Admin (Admin * value);
const User * get_the_User () const;
void set_the User (User * value);
const Database * get the Database () const;
void set_the Database (Database * value);
const Report * get_the_Report () const;
void set_the Report (Report * value);
// Additional Public Declarations
protected:
// Additional Protected Declarations
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private:

/I Additional Private Declarations
private: //## implementation

// Data Members for Associations

Admin *the_Admin;
I[## Association: <unnamed>%44B3DEA40046
lic: User { -> RHN}
User *the_User;
public: Database { -> RHN}
Database *the Database;
public: Report { -> RHN}
Report *the_Report;
/[ Additional Implementation Declarations
¢
Il Class Program
I[## Get and Set Operations for Associations (@)lin
inline const Admin * Program::get_the_Admin () cbns

{

return the_Admin;

}

inline void Program::set_the_Admin (Admin * value)

{

the_Admin = value;

}

Inline const User * Program::get_the User () const

{

return the_User;

}

inline void Program::set_the User (User * value)

{

the User = value;

}
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inline const Database * Program::get_the Databasenét
{

return the_Database;

}
inline void Program::set_the Database (Databasduey

{

the Database = value;

}

inline const Report * Program::.get_the Report ()sto

{

return the_Report;
}
inline void Program::set_the Report (Report * value
{

the_Report = value;

}
#endif

Program.cpp
/I Program
#include "Program.h"
Il Class Program
Program::Program() { }
Program::Program(const Program &right) { }

Program::~Program() { }

Program & Program::operator=(const Program &righ}t)
int Program::operator==(const Program &right) cdnist
int Program::operator!=(const Program &right) cofpt
I[## Other Operations (implementation)

Boolean Program::autorization () { }

/[ Additional Declarations
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Report.h
#ifndef Report_h

#define Report_h 1
I/l Program
#include "Program.h”
class Report
{

public:

/[## Constructors (generated)
Report();

Report(const Report &right);

/[## Destructor (generated)
~Report();

I[## Assignment Operation (generated)
Report & operator=(const Report &right);

/[## Equality Operations (generated)
int operator==(const Report &right) const;
int operator!=(const Report &right) const;

/[## Other Operations (specified)
void forming ();
void print ();
void export ();

I[## Get and Set Operations for Associatioené¢gated)
const Program * get_the_Program () const;
void set_the Program (Program * value);

// Additional Public Declarations

protected:

// Additional Protected Declarations

private:

I[## Get and Set Operations for Class Attribfteenerated)
const void get_data () const;
void set_data (void value);

/I Additional Private Declarations
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private: //## implementation
/[ Data Members for Class Attributes
void data;
// Data Members for Associations
Program *the_Program;
¢
Il Class Report
I[## Get and Set Operations for Class Attributelsn)
inline const void Report::get_data () const

{

return data;

}

inline void Report::set_data (void value)

{

data = value;
}
I[## Get and Set Operations for Associations (@)lin
inline const Program * Report:.get_the Progranost

{

return the_Program;
}
inline void Report::set_the Program (Program * edlu
{

the_Program = value;

}
#endif

Report.cpp
I/l Report

#include "Report.h"

/Il Class Report

Report::Report() { }
Report::Report(const Report &right) { }
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Report::~Report() { }
Report & Report::operator=(const Report &right) { }
int Report:.operator==(const Report &right) congt {
int Report::operator!=(const Report &right) congt {
I[## Other Operations (implementation)
void Report::forming () { }
void Report::print () { }
void Report::export () { }
// Additional Declarations
User.h
#ifndef User_h
#define User h 1
/I Program
#include "Program.h"
class User
{
public:
/[## Constructors (generated)

User();

User(const User &right);

/[## Destructor (generated)
~User();

I[## Assignment Operation (generated)

User & operator=(const User &right);

/[## Equality Operations (generated)
int operator==(const User &right) const;
int operator!=(const User &right) const;

I[## Get and Set Operations for Associatioené¢gated)
const Program * get_the_Program () const;
void set_the Program (Program * value);

// Additional Public Declarations

protected:
// Additional Protected Declarations
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private:
/I Additional Private Declarations
private: //## implementation
// Data Members for Associations
Program *the_Program;
// Additional Implementation Declarations
I3
Il Class User
I[## Get and Set Operations for Associations (@)lin

inline const Program * User::.get_the Program ()ston

{

return the_Program;

}

inline void User::set_the Program (Program * value)

{

the_Program = value;

}
#endif

User.cpp
/I User

#include "User.h"

Il Class User

User::User() { }

User::User(const User &right) { }

User::~User() { }

User & User:.operator=(const User &right) { }
int User::operator==(const User &right) const { }
int User:.operator!=(const User &right) const { }
// Additional Declarations
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4 IIPUKJIAJIA MIPOEKTYBAHHS IHOOPMAIIIMHUX CUCTEM

VY upomy po3/iil MoAaHi MPUKIAIN CIPOEKTOBAaHUX 1H(OpMaLIHHUX CHUC-
TEM IS BUPIIIEHHS MEBHUX €KOHOMIYHUX 1 YIPaBIIHCHKUX 3a7ad4. YCl moaaHi
MOJIeJIl PO3pOOJIeHI CTYyIEHTaMH crelianibHOCTI «EKOHOMIYHA KiOepHETUKa» y
pamMKax KypcoBOTO 1 JUIIOMHOTO MPOEKTYBAaHHS M1 KEPiBHUITBOM a0 3 ydac-
TIO aBTOpa mociOHuKa. YacTuHa Mozenel cTBoproBajacs 3a aonomoroio |IBM
Rational Roseywactuna — 3 Bukopucranssm inmmx CASE=saco6iB abo mpocto
«Bpyuny» (y MS-Word); yci Moaen HaBOAAThCSA TYT B «II€PBO3JIaHHOMY> Bapi-
aHTI B LIUIAX UTFOCTpallli pisHoMaHITTs 300paxkeHHss UML-mMonenei.

Kosken miapo3main, kpiM Biacue moaeni Ha MmoBi UML, MicTUTh KOpOTKUit

OIKC HAOYHOI 00J1acTi 1 MpoOJIEM Ta €, TI0 CyTi, HAYKOBOIO CTaTTEIO.

4.1 Indopmaniiina cucrema 1ist GyHKIiIOHYyBaAHHS

KaJIpoBOro arcHrcrea

3a octaHHI{ yac KaJpoBHil O13HEC y HAIIM KpaiHi MepeTBOPUBCS Ha cde-
Py €KOHOMIKH, 110 OYPXJIMBO PO3BUBA€ETHCA. | AKI0 paHiiie BCl GyHKIT Kaapo-
BOI'0 MEHE/DKMEHTY IMOKJIaJaIUCS Ha BIAMOBIIHI CAY>KOM ycepeauHl Mianpu-
€MCTB, TO 3apa3 IMIMPOKUH CIEKTP MOCIYT 3 MiA00PYy KaapiB HAJAIOTh CHeliai-
30BaHl KaJpoOBi areHTCTBA. 3 ypaxyBaHHIM creuudiku poOOTH MOoAIOHUX opra-
Hi3aIli}, 16 MUPKYJIIOI0Th BeIUKi 00'eMu iHpOpMaIii, opranizailis podotu 3 na-
HUMHM TYT MOBUHHA OyTH peaji3oBaHa Halle()eKTUBHIIIE 1 B HAU3PYUHIIIIOMY JJISI
KOPUCTYBauiB BapiaHTI.

Amnani3 iHpopmaiiifHOTO 3a0e3NeyeHHs] KaApOBUX areHTCTB MOKAa3aB, IO
B OUIBIIOCTI BUMAJKIB BUKOPHCTOBYIOTHCSI CTaHIAPTHI TOJATKU JUIsI 0OpOOKHU
0a3 JaHuX, JO3BOJIAIOUM 3/A1MCHIOBATH BBEIEHHS, 30epiraHHs 1 MoauQiKaiiio
JAHUX, a TAKOX IMOIIYK y 0a31 JaHuX. Y TOMU K€ 4ac pI3HOMAHITTS BCUISIKUX BU-
MOT TPUBOAMUTH JI0 PIIICHHS MPO HEOOXIAHICTh CTBOPEHHS CIICIiali30BaHOl 1H-
dbopmMartiiinoi cucteMu Asis (PYHKIIOHYBAHHS KaJIpOBOrO areHTCTBA.

3a HachmigKaMU aHaNi3y HAO4HOI O0JACTI, IO CTOCYETHCS KOHKPETHOTO
mignpreMcTBa (KaapoBOro areHTcTBa BiauieHHs KpamaTopcebka JloHEbKOT TO-

ProBEJILHO-ITPOMUCIIOBOI MaJIaTH), OyJia MOCTaBJICHA 3ajada peai3allii HacTyII-
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HUX ONTUMI3AIIMHUX PIIIEHb.

[To-niepiie, yaoCKOHAJICHHS 3a1avi MolnyKy (BiH MOBUHEH OyTH JTBOHAII-
paBJICHUM 1 OaraTormapaMeTpUIHUM):

— MOUIYK BapiaHTIB, IO 33JJOBOJBHSIIOTH BUMOTaM 3a BKa3aHOIO BaKaHCIEIO
y TaOnuIll MPETEHACHTIB, yMOBA TONIYKY MOE BKJIIOYaTH OOOB'SI3KOBI BUMOTH
(ctaTh, BIK, CHEIiabHICTD, pIBeHb KBasi(iKarlii, piBeHb OCBITH, JOCBII pOOOTH,
HAsBHICTh BJIACHOTO aBTO, Tele(dOHY 1 T.J., IPUUOMY JEsKl 3 IIUX IOJIB B3arai
MOKYTh HE BKJIIOYATHCS 10 IOIIYKY, SIK HEBaXXJIMBi) 1 HEOOOB'SI3KOBI (perioH,
MicTo poOOTH, 3apo0iTHA TUIATHS 1 T.I1.);

— TOWIYK MOXJIMBUX BaplaHTIB MpaleBIaIITYBaHHS [JJIs KJI€HTa-
HNpeTEHCHTa y TaOJIHUIll HasIBHUX BakKaHCiH (YMOBOIO MOIIYKY € JaHi PO KOHK-
PETHOTO KIIi€EHTA-TIPETCH/ICHTA, SIKi 3aHOCATHCS 13 3alIOBHIOBAHUX aHKET, TOOTO
pIBEHBb OCBITH, CHEIIaJIbHICTh, KBamidikallis, AOCBig poOoTH, OaxkaHa Iocaja,
0COOHCTI AaHi i T.1.);

[To-npyre, nogaBanHs MOyt (POPMyBaHHS CTATUCTUKH:

— 00JIIK CTaTUCTHKU BUKOHAHMX 3aMOBJIeHb. [licis BimOOpy BiAMOBITHUX
BapiaHTIB JI0 IparleAaBls MPsSIMYIOTh MPETEHACHTH Ha Mocay, 1 40 Tabuuil 00-
JKY CTAaTUCTHKH 3aHOCSTHCS JaHl PO Te, MPUHHATHIA IPETEHACHT YU Hi, TOOTO
3aKpHUTa BaKaHCIA 9M Hi. BeIeHHs CTaTUCTUKU A€ MOXKIJIUBICTh CKJIaIaHHS i
CYMKOBOi 3BITHOCTI IPO KOHKPETHOTO KJII€HTA-TpaneaaBils (SKi MPEeTeHICHTH
Oynu 3ampONOHOBAHI 1 SIKI MPUAHATI) 1 KIi€HTa-npeTeHaeHTa (SKi BakaHCii Oyiu
3aMpOIOHOBAHI 1 SIKi IPUKHSATI);

— CKJIaJIaHHs 3BITHOCTI 3a MEpioJ 3a 3aJI0OBOJICHUMH 1 HE3aJ0BOJICHUMU
3asiBKaMH 3 BUSHAYCHHSIM TEHJICHIIIT 1 aHATI30M JTisUTBHOCTI.

3actocyBaHHs yH1()iKOBaHOi MOBHU Bi3yajbHOro mojaemoBanHs UML no-
3BOJIJIO YCE€OIYHO PO3TJISTHYTH 1 MOJATH CUCTEMY B TOCIIJOBHOCTI Bij| Haif3ara-
JILHIIIOT 1 aOCTPaKTHIIIOI KOHIETTYaIbHOI MOJIEJI 10 JIOT14HO1, a TOTIM 1 A0 ¢i-
3UYHOI MOJENI.

JloriyHi aceKTH CTaTUYHOTO MOJAHHS CHCTeMH Oynu 300pakeHi 3a J0-
nomororo piarpamu kinacis (puc. 106).

Oco6iMBOCTI peaizaliii oneparlii kjaciB OyJiv BpaxoBaHI 1 PO3TJITHYTI 32
J0IoMororo aiarpamu AisutbHOCTI (puc. 107).

OyHKIIIOHAIBHI XapaKTePUCTUKU CUCTEMHU OyiM ToAaHl y jiarpami BapiaHTIB

Bukopuctanus (puc. 108).
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‘ TIOJIE3YCTCA Kerm
Veryru 06pamaem;n<> Criemmamict KA. | { oOparmercs k
3asBKa ‘ niofget | Paboromarens Cowckarerib 3anom;[e1’
OCYLIECTBIIIE
1 \ 4
HANPAB/IETCS Ha
“
Barxancust Tonoop ColecenoBanme
_v
Oruer { bopMyer | Cramyenia 4 saocmcs PesymsTar
TIpeIyIAracTest }
Barancus Cowickarerb
{ PacCMATPHBACTCS YT
|
|
|
1
[pemnoxenve
baza
| : |
Tabmaa Tabmia Tabmma TaGmaa
BAKAHCIA PABOTOIIATEIIb COUCKATETb CTATUCIVIKA
| | | |
d)oph?mpyer d)olemyer ®0p1\?npwr <b0p1|wdpyer
Barxaxcns Paboromarers Covcrarers Cramicxa

Pucynox 106 —/{emanizosana diacpama knacie
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< OOpatieHue KineHTa >

[kmenT-conckarens]

[kmenT-padoTomarens]

C OdopmieHue 3asBKu ) ( 3anonHeHNe aHKETHI >
1 CM. auarpamMmy v
BHJIOB
<<Perucrpauus>> EATETBHOCTH <<Perucrpauus>>
IUTA TIporiecca
»| TIOMCKa
v e v
I,’
<<mnouck>> s <<nouck>>
MOXO/ISIIETO MOJXO/ISIIETO MECTa
MIPETEHICHTA pa60TI>1
[umeroTcst [umeroTcs .
[ Her] [BakaHcuii HeT]
NPETEHICHTHI] BaKaHCHUH]
y
( IpennoxeHne CONCKATEIIO >
4
\ [mpuHEMaer] X [He mpurnMaeT]
Hampasnenue k paboTonarento /
[pussT Ha paGoty] [He mpumsT]

A 4 4

( 3aHeceHue PE3YIbTATOB B CTATUCTUKY >

.

Pucynox 107 —/liaepama disnbnocmi ons npoyecy pobomu 3 KiieHmamu

B3aemonisi eneMeHTIB CUCTEMHU, IO PO3TIIAAEThCS B 1HGOPMAIIHHOMY
acreKTl X KOMyHiKalii, Oyna po3risHyTa 3a JOMOMOIOI0 BIAMOBITHUX Jiarpam
B3a€MOJIII. JiarpamMu IOCHIIOBHOCTEH (THMYAcOBI aCIEKTH B3aEMOJii — pHC.

109)i miarpamu koomepaiiii (CTpyKTypHi oco0auBoCTI B3aemoii —puc. 110).
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Hndopmanmonnas cucrema

Ioncop
BapUAHTOB TI0
3aMpocy KJIHEHTA

dopma
3ampoca
Pabora c
JITAaHHBIMHU

X

Crienmanucr
KA

HNudopmanms o
KIICHTE

Beox
JIaHHBIX

IIpocmortp
JAHHBIX

DopMHUpOBATH
CTaTUCTUKY

dopmHpoBaTH
oTYeT

Boxg 3anpoc Ha
pe3yabTaToB CO3J1aHue
oTyera

Pucynox 108 —/fiaepama eapianmis suxopucmanmsi

:Tabnauna

Oxuanue

BBOJIa

Q Bsox I
> Ilepenats
)\ (ycmoBue)

[
I
I
I
I
YCIOBHS I
I
|
|
|
I
|

v

[IpumenuTs
Cnenuainuct (dmeTp)
KA
T
: Ilepenats
: (pe3ynbrart)
Ilepenats )
(pe3ymbrart)

7' N

Pucynox 109 —/liaepama nocrioosnocmeti 0na npoyecy niobopy eapianmis

(«llowyx»)
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BBOJI

Q (ycnoBue)
—_—
:DIlouck

/\ 1: nepenatob
(ycrmoBue)
Crienyanuct 4:nepeath
KA (pe3ynbTar)
-Nnrtepdeiic <
3:BO3BpaTUTH 2 IPUMEHUTH
(BbIOOpKA) (buteTp)

:Tabauna

Pucynox 110 —/fiaepama koonepayiti ona npoyecy niobopy eéapianmis

(«lloutyx»)

Jloriune MOJAHHS CHUCTEMH JIO3BOJIMJIO 3pOOUTH aHaJi3 CTPYKTYPHHUX 1
(YHKITIOHATBPHUX BIIHOCHH MIXK €JI€MEHTaMH MOJEN cucTeMu. {1 cTBOpeHHs
KOHKPETHO1 (h13UYHOT CUCTEMH, JI€ €JIEMEHTHU JIOTIYHOTO YSBJICHHS MalOTh OyTH
peali3oBaHi B KOHKPETHY MaTepiajibHy CyThb, BHKOPHUCTOBYBAJIWCS JiarpaMu
komnoHeHTiB (puc. 111) i posropranns (puc. 112)3 rpadiuanm 300paskeHHIM

MPOIIECOPIB, MPUCTPOIB, IPOIIECIB 1 3B'I3KIB MK HUMH.

e
e
7
7
,/%l _O Tpocmotp __O TIpocmoTp
7
7 Baxkaucus: Tabnuial Cratucruka:.Ta0numna
7 -4
- —O Perucrparus —O Perucrpanns
//
7
pd

3anpoc Ha ITpocMOTp CTaTHCTHKK
HOI/ICK:BaHPOC TIOUCK

_O Ipocmotp _O ITpocmotp
%Coucmmnu:ﬁﬁnua _O Permcrpanus I:l_—'_|":|Pa60T0naTenb::Ta6nnua_O Perucrpanus

Pucynok 111 —/liacpama komnonenmis ingpopmayitinoi cucmemu
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MK nonb3oBaTens YpaaneHHbIn cepBep ceTu

MpeacTaBnenns SQL ~ :‘:| Cepsep 6a3
JaHHbIX g AaHHbIX
A ¢ L
TaHHBIE
v .
basa
I:I_—,_|::| MpunoxeHune I:I_—'_I:Zl JaHHbIX

Pucynok 112 —/fiaepama pozeopmanus ingpopmayitinoi cucmemu

[Iporpamna peanizaitisi po3po0JsieHoi Mojiesi OyJjla BUKOHAHA y CePEJIOBH-
i Borland Delphi 6 Po3po0aenuit mporpaMuuii IpoayKT Ha OCHOBI 1100y 10Ba-
HOI MOJIeJIl 103BOJISIE MIJBUIIUTH OTNIEPATUBHICTH 1 AKICTh 0OCIyrOBYBaHHS Kli-
€HTIB 32 PaXyHOK 3aCTOCYBaHHS OaraTorapaMeTpUYHOIrO JBOHAIPABICHOTO IO-
mryKky (migOopy BapiaHTiB). BeeHHS CTaTUCTHYHUX JaHUX PO PE3yJIbTATH Jis-
JBHOCTI KaJpOBOTO areHTCTBa 3 Migoopy (axiBIiliB 1 GopMyBaHHS BiAMOBITHUX
3BITIB JIO3BOJISIE OaraTo B Y4OMY CKOPOTHTH 00'€MU PYTUHHOI poOOTH 1 B LIJIOMY
MIIBUIIUATH TPOAYKTUBHICTH Mpalll MPaIliBHUKIB KaIpOBOTO areHTCTBa. Pe3ys-
TaTH aHali3y €(PEKTHUBHOCTI YIPOBAKEHHS PO3POOICHOT0 MPOTPAMHOTO TIPO-
AYKTY TIOKa3yIOTh, 1[0 HOTO yIPOBAKEHHS JO3BOJIUTH 3a0IaanuT 2644TpH. Ha
PIK 3a paXyHOK BUBUIBHEHHSI poOouoro yacy ¢axipilsl KaJpoOBOro areHTCTBa 1 B

IJIOMY ITiIBUIIUTH SKICTh MOCIYT, 10 HagaroThes [9-13].

4.2 IndopmauniiiHa cucrema A5 aBTOMAaTH30BAHOI0

CKJIAJJAHHS PO3KJIALY 3aHATH Y BUIIIOMY HABYAJIbHOMY 3aKJadi

Kosxen HaBUasibHUI ceMecTp OYJIb-SIKOTO BHIIOTO HABYAJIBLHOI'O 3aKIaay
MMOYMHAETHCS 31 CKIIAJIaHHS PO3KIIAy 3aHATh. SIK MpaBuUiIo, Mpu IbOMY BUKOPHC-
TOBY€ETHCS JIIOJICBKUIM YMHHHUK O€3 3acTOCyBaHHs 3aco0iB aBromatm3aiii. [Ipore
SKUM O JOCBiTYEHUM HE OYB AUCIIETYEp, IIeH MPOoIeC € AyXKe TPYAOMICTKHM,
JII0JIMHA HE B 3MO31 CIPABUTHUCS 3 TAKOK KUIBKICTIO 1H(OpMaIlii, HEe JOMYyCTHUB-
M TP [IbOMY KOJIHOT TOMUJIKK. be3 CyMHIBY, I1e HEraTUBHO B100paX)aeThCs

Ha TPOIIeCi HABYAHHS.
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Jlo TemepilHbpOro yacy po3po0iieHa HHU3Ka KOMITIOTEPHUX Mporpam Jis
aBTOMATUYHOTO CKJamaHHs poskiany. CyberMatrix Class Sheduler moxe Bu-
KOPHUCTOBYBATHCS SIK OJJHUM BHKJIaJadeM, IS CKIaJaHHSI 0COOMCTOrO po3KIia-
1y, Tak 1 AUCTETYCPCHKUM BIIUIOM JJI CKIAJaHHS PO3KJIAAy 3aHATh BCHOTO
HABYAJIBHOTO 3aKjaay. Y mporpami mMpucyTHI 3acobu ¢inabTparlii 1 momyky; ii
HEJIOJIIKOM € HAasBHICTh TUIBKU aHTJIHUCHKOTO 1HTEpdeicy, 0 0JHO3HAYHO BH-
KJIM4Ye yTpyAHEHHs 1pu poOoTi. «Moaenaeapom — Po3kiaa» sk Mo4aTKOBI J1aHi
BUKOPHCTOBYE CIIMCOK JAUCHUIUIIH, CIIUCOK HABYAIBHUX TPYII 1 HABYAJIbHE HaBa-
HTa)XKCHHS KOXKHOI TPyIH; JA03BOJISIE NPYKYBAaTH OJAEp KaHl TaOIuill PO3KIIaaiB 3
pO30UTTAM 10 apkymiax. Ha »xaik, 1emMo-Bepcis He Ta€ MOXKIIUBICTh OI[IHUTH Pi-
BEHb MpOrpamMu 1 JOIIBHICTH 11 mpuadaHHs 3a yumany 1iHy. Po3kaan PO
npuU3HAueHa IS CKIaJaHHs PO3KIaLy 3aHATh OyAb-IKUX HAaBYAIBHHUX 3aKIIAIIB
y PyYHOMY 1 aBTOMaTUIHOMY PEXHUMI; Y OyAb-SIKHHi MOMEHT y PO3KJaJl MOXKHA
BHECTH 3MiHH, PO3APYKYyBaTH ioro abo ekcrmopryBatu Tabnmmo B MS-Excel.
[Iporpama 103BOJIsSiE BECTH CNHUCKH KaOIHETIB, BHUKJIAAadiB, MPEAMETIB, TPyl
(k;maciB), 3aaBaTH 3B'SI3KM MK HUMH 1 HaBaHTAXXCHHSI 3a MPEAMETaMHU; € MOX-
JUBICTh 33J1aTU pOOOUYMA Yac 1HIMBIAYaIbHO IS BUKIJIa/1ada 1 IPIOPUTET MPE-
MeTiB y po3kiaii. [lepenbadaeThbest sIK py4HE CKIAJIaHHS PO3KIAAY (3 BIICTEKY-
BaHHSM 3aJ]aHUX OOMEKEHb), TaK 1 aBTOMATUIHHUIA PO3PAXYHOK — 3 MOJAITBITUM
«PYYHHM>» KOPEKTYBaHHSM (OCKUIBKM HE iICHYE€ TOUYHUX aJIrOPUTMIB CKIJIQIaHHS
pO3KJIaay, B aBTOMAaTUYHOMY PEKHMI MPOMOHYIOTHCS JIUIIE MOXIIMBI BapiaHTH
ABTOMATHYHOTO PO3PaxyHKY). € yHiBepcalbHUM 3aCO00M CKIIAJaHHS PO3KIIa/IiB,
IpoTe JOCTATHBO CKJIAJIHA 1 He3pyyHa B 00iry. «PeKTop» TakoX T03BOJISE
CKJIaIaT PO3KJIaaAM JJisi OyAb-SKOr0 HaBYAJIBHOTO 3aKJanay 1 mepenbavae pyd-
HUH 1 aBTOMAaTUYHUMA PEeKUMHU POOOTH; CKIAIEHUIN PO3KIIaa MOXe OyTH BUBEE-
Huit y dain dopmarie Word 97/2000, Excel 97/2000, HTML 430po30utTsim
Ha cTopiHku. [IpoTe, He MUBIAYNCH Ha 3asBIEHY yHIBEpCaJbHICTh, AaHa MpPO-
rpaMa peajbHO IATOTOBJICHA I pOOOTH BHKIIOYHO y CEPEHIX HaBUATHHHUX
3aKJIaax; yci TepMiHU (KypOK», «y4HI» 1 T.J.) <GKOPCTKO 3aIINTI» Y Iporpamy i
He mependayaroTh Moauikamii. TakuM YWHOM, BUBYMBILK HasiBHI MPOTPaMHU,
MOHa 3pOOUTH BHCHOBOK, IIO KIJIBKICTh PO3POOJICHUX MporpaM BIAHOCHO He-
BeJIMKa, a SAKICTh 1X BUKOHAHHS Jlajieka BiJl JocKoHanocTi. Jlimepom y it o6nac-
11 € TOB «Jlircu», mo crBopmiio nporpamy «Poskian [1po» 1 1mo npeacraBuiio

yMOBHO-0e3komToBHY (ShareWarepepciro.
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JloriyHMM BHCHOBKOM € PIillICHHS CIPOEKTYBATH BJIACHY CUCTEMY JJIS aB-
TOMAaTH30BAHOTO CKJIaJaHHA po3kiany. OCHOBHI BUMOTH JI0 CUCTEMHU (OpMy-
JIOIOTHCS TAKUM YHHOM:

— 371ICHIOBATH SIK «pYy4YHE» CKIAJaHHsS PO3KJIady, TaK 1 aBTOMaTHYHE 3

MO>KJIMBICTIO TIOTAJIBITIOTO «PYYHOTO>» KOPEKTYBaHHS;
— TMPUITYCKATH MOKJIMBICTh BHECEHHS 3MIH y CKJIaJeHUI po3kiaa (3ami-
Ha MPEAMETIB, BUKJIa1aqiB, Ay AUTOPIH);

— BHUPOOJIATH 00JIIK BUKOHAHHS HABAHTAKECHHS,

— PO3IPYKOBYBATH PO3KJIAU MO Kypcax, rpynax, kageapax i iHIry 3Bi-

tHicTh (BuBiA B EXCel).

[lepenbadaeTncs, M0 cucTEMa K MTOYATKOBI JIaHi MOBUHHA BUKOPUCTOBY-
BaTH ayJAMTOPHUI (OHI, PO3MOIiJ HABAHTAXKEHHS M0 Kadeapax (rpymam) i po3-
MOJI1JT HAaBaHTAXXEHHS cepejl BUKJIaJadviB ycepeauHi kadeapu, ToOOTO moyaTkoBa
1HGOpMallis ISl TUCTIETYEPIB 1 U1 MPOTPaMHU 1IEHTUYHA 1 HE 3a)KaJIa€ 101aTKO-
BOi 00poOku. [lpu 1mboMy mporpamMa moBMHHA OYTH JIETKO OCBOEHA HABITH HE
3HalOMHUM 3 KOMITFOTEPHOI0 TEXHIKOI MEPCOHAIOM, a CKJIaJaHHS HOBHX abo
penaryBaHHs ICHYIOUHX PO3KJIaJIIB 3aiimMaso 6 He Outbin roguny. KoxxeH BapiaHT
PO3KJIaly TOBUHEH PO3TIIAIATHCS K OKPEMHI MPOEKT; BBIBIIIM OJJHOTO pasy Io-
YaTKOBI JJaH1, MOKHA OyJ1e Hajaa pOOUTH KOO MTPOEKTY 1 MPAIIOBATH 3 HEIO.

Yepes 10CTaTHIO CKIAAHICTh MPOEKTOBAHOI 1HPOPMAIIIITHOI CCTeMHU 3BU-
YHUA CTPYKTYPHHUH MiAXiJ HE MiIXOAUTh, OCKIILKUA MPU HHOMY OCHOBOIO CHCTE-
MU € aJITOPUTM — MOCTIAOBHICTD J1H 3a PIIIEHHAM 3aja4. 3aluc MpoIecy CKia-
JAHHS PO3KJIaAy Y BUTJISI alTOPUTMY HEJIOIIIIBHUM, 1 MU 3aCTOCYEMO 00'€KTHO-
opieHToBaHMH miaxia. [HpopmariitHa cuctema y TakoMy pasi Oyae CyKyHHICTIO
B32€MO3B'SI3aHUX 00 '€KTIB.

Po3po0ka indopMaliiitHoi cucTeMu MPOBOJUTHCS Y TPH €TaIlH:

1 OG'exkTHO-OpIEHTOBaHUH aHaJ13 HAOYHOI 00JIACTi: BUSHAUYECHHS KIIFOUOBHUX
abcTpakiii, imeHTudikais kiaciB 1 00'€KTIB.
2 KonnenryanbHe, Joriune 1 ¢izuyHe MOJENIOBaHHs 1H(OpMAIiitHOI cuc-

TeMH; MOOY/T0Ba BIIMTOBITHUX Jliarpam.

3 Ilporpamua peanizariiisi po3po0JIeHOT MOJIETI.

[lepmuii eran BKJIrOYAE aHaji3 Aid 31 CKJIAJaHHS PO3KIIAMy, BUILICHHS
AaKTUBHHUX 1 MacUBHUX KjaciB (00'ekTiB). AKTOpoM (aKTUBHUM 00'€KTOM) TYT €
JUCTIETYep, TAaCUBHUMH 00'€KTaMU — TaOJHII, 110 HAMAIOThCSA KadeapaMu 3Tif-

HO 3 HaBYaJbHUMH IJIAHAMH, 1 8y TUTOPHUHN (OH]I.
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Ha npyromy etami cTBOproeThes iHGOpMalliiiHa MOJENIb MPOEKTOBAHOI
CHUCTEMH, JIJI1 YOTO BUKOPHUCTOBYEThCS YHiikoBaHa MOBa MojientoBanHs UML.
Criouatky (pOpMyIIOIOTHECS BUMOTH 10 CHCTEMH, IO PO3POOJIAETHCS, BU3HAUA-
I0ThCs (PYHKIIIT, IKI BOHA TIOBUHHA peani3yBaTH, 1 3ajadi, siki BOHA MOBUHHA BU-
piryBatu. Ha ocHOBI nux naHux (opMyeThes AiarpaMa BapiaHTIB BUKOPUCTAH-
Hs (puc.113).

oo > | ()

Monudukarms

Jucneruep- aamu-
HUCTPATOP

CocraBjeHre pacTIHCaHUs

—

Jucneruep- cocTs

BUTEIb
dopMupOBaHUE OTYETA

NC mo cocTaBneHUIO pacucaHus

Pucynox 113 —/liaepama sapianmie eukopucmaHms

[Tix wac poOOTH 3 CHCTEMOIO MPALIOBATUMYThH JBa AKTOPH (AKTUBHUX
00’€KTa), OJUH 3 SKUX 3aMaTUMEThCSA POOOTOI0 3 HaHUMH <JIHCIIETYEp-
aJMIHICTpaTOP», a JAPYTHM — BJIACHE CKJIAJAHHSIM PO3KJATy 1 BCUIIKUX 3BITIB
(mucnietuep-yknanau). [lependavaeTbesi HAssBHICTh TaKMX BapiaHTIB BUKOPHC-
TaHHS CUCTEMU: CKJIAJaHHs PO3KiIaxy, popMyBaHHS 3BITY 1 poboTa 3 JaHUMH,
sIKa TIPUITYCKA€E BBEACHHS, MOIU(DIKAIIIIO 1 MePerJsiT TaHuX.

Jami OyayeTbesi CTPYKTYPHO-JIOTIYHA CXeMa CUCTEMH Y BUTJISL AlarpamMu
kiaciB (puc.114).

TABJIHILA
AyauTop- 1 + BuectH()
HLL porn + m3MeHnTS()
CTyaeHTBI + wonmarr 1\
HOMEp




Pucynox 114 —/Jiaepama knacis

st miarpama ciy>XKUTh JJ1s 300pakKeHHSI CTATUYHOI CTPYKTYPH MOJIENI CH-
CTEMH, PI3HUX B3aEMO3B'SI3KIB MK OKPEMOIO CYTTIO HAOYHOI 00J1aCT1, TAKUMH K
00'€KTH 1 MACUCTEMH, a TAKOX OMHUCY X BHYTPIIIHbOI CTPYKTYPH 1 TUIIIB BIJTHO-
CHH.

Mu npumyckaeMo iCHyBaHHS B CHUCTEMI HACTYMHHUX KJIACIB. ayIUTOPHHI
(dhoHI, CTyIeHTH, HABaHTAXKEHHS, PO3KJIaJl, yIpaBstoue BikHO 1 Tabmuig. Kiac
«Tabnuusg» € aObCTpakTHUM: BIH HE Ma€ €K3eMIUISPIB 1 MOB'sI3aHUI 3 KilacaMu
«Aynutopauit houm», «CTyAaeHTH» 1 «HaBaHTa)KEHHS» BIHOIICHHSIM CHaIKO-
emctBa. Ctepeoturt «CONtrol» kiracy «YmpaBisitode BIKHO» yKa3ye Ha Te, IO
el KJ1ac BIJMOBIIA€ 32 KOOPIMHAIIIIO JIIM 1HIITMX KJIaciB.

JlMHaMiYHI acTIeKTH IMOBEIHKNA CHUCTEMH (BJIaCHE MPOIIeCy CKIAIaHHs Po-
3KJIay) BiIOOpaXkaroThCsA HA Jiarpamax Koorepailii 1 mociigoBHocTi. Ha miar-
pami Koorepailii MmoBeJiHKa CUCTEMH OMHUCYEThCS HAa PiBHI OKpeMHX OO0'€KTIB,
SIK1 OOMIHIOIOTBCSI MIDK COOOIO TIOBIJIOMJICHHSIMH, 11100 JOCSTTH MOTPIOHOT METH
a00 peaizyBaTH JesKUH BapiaHT BUKOpHCTaHHS (puc. 115).
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g ._Ympas- » Aynu- : Cry- : Har-
JIIOIICC TOPUU JCHTBL py3ka
OKHO
i . . .
\ 1 1 1
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1 1
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1 1 1
1 1 1
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\ 1 1
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1 1 1
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! ' ' , | ~Pacmmucanme
! | | |
\ 1 1 1
\ 1 1 1
1 1 . 1 .o
< | Pucynox 115 “/ligepanug koad _Ipauiii
L ' H ) * :
|
1

3a MomoMororo JiarpaM MmociiIOBHOCTI MOXKHA OMKUCATH MMOBHUNA KOHTEKCT
B3a€EMOJIIHN K CBOEPIIHUI YacCOBUH Tpadik <«OKUTTS» BCIET CYKYMHOCTI 00'€KTIB,
10 B3a€EMO/IIFOTh MK COOO0 JIsl peati3allii BapiaHTa BUKOPUCTAHHS Mporpam-

HOI CHCTEMH, JOCSATHEHHS Oi3Hec-11el1i a00 BUKOHAHHS SIKOI-HEOy b 3a1a4i (puc.
116).

. Aynuropun : CryneHTsl : Harpyska
4: nepenatpb /
JIAHHBIE O
3. CTyJIEHTax 2: mepenarhb
- fiepeiaty JAHHBIE O
nHPOPMAIIHIO HArpy3Ke
00 aynurop-
HOM (hoHIIE
5: mpexncrasiie-

. Ypasisoniee HHUE JTaHHBIX B
= OKHO \He‘IaTHOM BHIIE

1: Ha-
qajo

nafOTRT

. Pactimcanme

ZEI/ICHCT‘IG[!'

cocrasutens
Pucynok 116 —/{liacpama nocrnioosnocmi

Ha niarpami BHAHO, IO 1HIIIIATOPOM B3a€EMOJIIi € AUCIETYEp-YKiIaaad,

KU BoJIoJi€ (DOKYCOM YIPaBIIiHHS BIPOJIOBXK BCIET pOOOTH CUCTEMH, MOCTIHHO

KOHTPOJIOKOYM 11 JisfbHICTh. 3 00'ekTiB «HaBaHTakeHHA», <«AyIUTOPHUN
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boua» 1 «CTyneHTH» 30UpacThCs BIANMOBIIHA 1H(OpPMALIiS IUIIXOM MEPEXOTy
(dhoKycy yIrpaBiiHHS Bij yIPaBsSOYOro BiKHA JI0 BIAMOBIIHOTO 00 €KTa 1 Ha3a.
Konu 3i0pana Bcs HeoOXimHa iH(oOpMaIlisa, CTBOPIOETbCS 00'eKkT «Po3kimam»,
OJIEP)KYIOUHI TUMYACOBHA (DOKYC YIIpaBIiHHS.

Jliarpama cTaHiB OMKCY€E MPOIIEC 3MIHU CTaHIB CUCTEMH a0o i miacucTe-
MU TIpY peaiizaiii BCiX BapiaHTIB BUKOpUCTaHHA. [Ipu 11boMy 3MiHaA CTaHIB
OKpPEMHUX €JIEMEHTIB CUCTEMHU MOXKE OyTH BUKJIMKaHA 30BHIIIHIMU JisIMU 3 OOKY
IHIIKUX eJeMEeHTIB abo 330BHI cuctemu. CaMe JJIsi OMUCY peakilii CUCTeMH Ha

1o/ 1i0H1 30BHIIIHI i1 1 BAKOPHCTOBYIOTKCS Hiarpamu craHiB (puc. 117).

Hauano
paboThI
[ Br100p pexxuma COCTaBIICHUS pacUCaHUs ]
[ ABTOMaTHYECKUH PEKUM ] [ Pyunoit pexum ]

/

[ CocraBneHue pacnucaHus ]

y

[ Pacnieuarka pacnucanus ]

OxoHYaHHe paboThI

Pucynox 117 —/fiaecpama cmanie

Jlnis MozientoBaHHs MpoIecy BUKOHAaHHA onepaniit y Mol UML Bukopuc-
TOBYIOThCSI TaK 3BaH1 JiarpaMu AisibHOCTI. KoXeH cTaH Ha Il aiarpami Bijrmo-
BiJlac BUKOHAHHIO JISSKOI €JIEMEHTAPHOI omepallii, a mepexij] y HaCTYITHUN CTaH
CIIpaIlbOBY€E TIJILKH MIPU 3aBEPIICHHI onepaillii B monepeaHLomy ctaHi. ['padiuno
aiarpama JisJIbHOCTI 300paxkyeThesi y gopMi rpada IisIbHOCTI, BEpIIMHAMU
SIKOTO € CTaHu JIii, a JyraMu — Mepexoau BiJl OJHOTO CTaHy il A0 1Hmoro. Ta-
KUM YMHOM, JllarpaMy JISJIbHOCTI MOXHA BBaXXaTH OKPEMHUM BHITaJIKOM Jiarpam

craniB (puc. 118).
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JJi1 CTBOPEHHSI KOHKPETHOT (P13MYHOI CUCTEMU HEOOX1THO NESKUM YHHOM
peaii3yBaTy BCl €JIEMEHTH JIOTIYHOIO YSIBICHHS B KOHKPETHY MaTeplaibHy CYTb.
Jlsis onucy Takoi peanbHOi CyTi MPU3HAYEHUN 1HIIMM acleKT MOJEIbHOTO YSIB-
JeHHsl, a came — ¢i3uyHe nojganus mozaemi. Y Mol UML nnsa ¢izuynoro nmojas-
HSl MOJIETIEH CUCTEM BUKOPHUCTOBYIOTHCS TaK 3BaHi JAlarpaMy KOMIIOHEHTIB 1 Jia-
rpaMu pO3rOPTAaHHS, SIKI 103BOJISIIOTh BU3HAUUTU APXITEKTYPY CUCTEMH, 11O PO-
3pOOJSETHCS, BCTAHOBUBIIHU 3aJIKHOCTI MK MPOTpaMHUMH KOMIIOHEHTaMU

(puc. 119).

|

[ Hagaio paGoTsr ]

y

A 4 h 4 A 4

AynutopHbIT GOHT CryzaeHtst IIpenonaBatenu Harpyska

L
3aroaHeHre TaOIUIIbI
«CBoJiHAsI HATPY3Ka»

|

Co3aaHue MyCThIX TA0NHI «AyTUTOPUN,
«['pynnsi» u «[IpenogaBarenu»

A4

Cocrapienue pac-
MUCAHUS

Pucynok 118 ama OisibHOCmI
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BBox

Ta6HHHH /@
0a3nl /Q Ipocmotp
JTAHHBIX

N3menenne

®daiin npo-
TPaMMHOTO
KoJa

IIpunTep Daiin
MIOMOIIH

Otuer IIpocmortp Q

Pucynox 119 —/liaepama komnonenmis

CnpoekToBaHa iHGopMalliifHa cucTema JijIsl aBToMaTH3allii MpoIecy ckia-
JTaHHS PO3KJIaTy 3aHATh Oyna peanmizoBana B cepenosuini Borland Delphi [14-
19].

Po3paxoBanuii koedilieHT €KOHOMIYHOI €()EKTUBHOCTI CUCTEMU BUSBHUB-
csa 3,43;TepMiH OKYITHOCTI BUTpAT HA YIPOBAKEHHS 1HPOPMAIIHHOT CUCTEMHU

ckiaB 0,29pokiB.
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4.3 Indopmaniiina cuctemMa 1Jisl crieliajizoBaHOT0 TOProBOIo

MiIMPUEMCTBA

Pobora crermianizoBaHOTO TOPTOBOTO MignpueMcTBa «Mara3mH-cajoH 3
POy KOMIAKT-TUCKIB» MPUITYCKa€e OOIK Pi3HOBUAIB KOMITAaKT-aucKiB (SOft,
Education, Game, Video CD, DVD, MP3, MP4, Audio CBypmartis 3amucy
indopmarii Ha Hux (Crammaptauii, Video CD, DVD, MP3, MP4, Audio CD),
Kareropii iHpopmaIrii, sKka MO)e PO3IMOBCIOKYBATUCS HAa MarHiTHUX JUCKaX, i
T.1. KpiMm Toro, KpiM BilacHEe MpOJaxy JUCKIB, 3IACHIOETHCS IX MPOKAT, 3aluc
iHpopMarii Ha HOCII KIIi€HTA, a TAaKOXK MPOJAX IOJATKOBUX TOBApiB (TUCKET,
CD-R, CD-RW, nmonu4ok mijg AUCKH 1 iH.). [l ycminiHOro (GpyHKIiOHYBaHHS
TaKOTO MIAMPUEMCTBA HEOOX1IHE BUKOPUCTAHHS 1HPOPMAIIHUX CHUCTEM 1 TEX-
HOJIOTIH: 3a JOMOMOrorw e(peKTUBHOI 1HGOPMAIIHHOI CUCTEMHU MOYKHA 3HAYHO
CHPOCTUTH MPOLECH KOHTPOJIO 1 yNpaBiiHHA. K mpaBuiio, 3a BiAIOM Mpojia-
Ky KOMITAKT-JIMCKIB 3aKPIMJICHUI OJUH KOMII OTEp, 10 BUKOPUCTOBYETHCS IS
00JIIKy HasBHOCTI KOMIIAKT-IIMCKIB, OOJIKY IPOBEJAEHUX 3a JEHb omepaiii 3
POJIAXKY 1 IePEBIPKHU BC1X BUAIB JUCKIB HA MPaIle3/aTHICTb.

VY nanmii yac myis 0OJiKy pyXy TOBapy HEAOCTaTHHO BHKOPHUCTOBYBATH
naker MS Office —neoOxinHa iHdopmariitHa cuctema abo yHiBepcaibHA MPO-
rpaMa MacoBOTrO NpU3HAu€HHs, HAOylOBaHA MiJ KOHKPETHE MiJIMPUEMCTBO 3
KOHKPETHUM BHJIOM TOBapy. [HIIMMH clioBamu, JJIs CHEIialli30BaHOTO MiANpH-
€MCTBa MOTpiOHA crielliaizoBaHa mporpaMa 001Ky 1 KOHTPOJIIO.

IcHytoTh Bke po3po0sieHi yHIBEpCcalbHI MPOTpaMU MacoOBOTO MPHU3HAYECH-
Hs, SIKi CIIPOIIYIOTH OOJIIK HAsIBHOCTI TOBapy Ha CKJIafi, 00K pyxy ToBapy (Imo-
CTaBKH, Npoaax 1 T.J1.). [IpuKiIagoM MOXe CIYy)KUTH CHCTeMa IIporpam
«1C:ITlpennpusitue». BoHa ckIanaeTbes 3 IEKUTbKOX MOAYJIB (KOMIIOHEHT), SIKi
BUPIIIYIOTh ~KOHKPETHI 4YiTKO mocTaBieHi 3anadi: «1C:Byxrantepus»,
«1C:3apmnara 1 kagpu», «1C: IIpousBoactBo» 1 «1C:Toprosis 1 ckinaa». Octan-
Hill aBTOMaTH3y€e poOOTY Ha BCIX €Tanax AISUIbHOCTI MIANPUEMCTBA, MICTUTH 3a-
cobu 3a0e3neuyeHHs 30epekeHHS 1 HecymepeyHocTi iHdopmarii, Moxe OyTH
aJlanTOBAaHUM 10 OYyJIb-IKUX OCOOJUBOCTEH OO0JIIKY Ha KOHKPETHOMY IMANPHEM-
ctBi. [Ipore y makeTti «1C:Toprosis i cKiaa» € AeKUIbKa HEIOTIKIB!

— JlocTaTHBO BHCOKa BapTiCTh. Po3paxoBaHa Ha OJHOTO KOPUCTyBaya Bep-
cist mporpamu o6iiaeTbes mianpuemctBy B $280;npusHaueHa uist Kopuc-

TyBaua Mepexena Bepcis nporpamu — $480; daiin-cepepHas MepexeBa
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0e3 oOMexeHHs KibKocTi KopuctyBadiB — $960.logaTkoBo 10 1i€l Bap-
TOCTI IIIOMICSIUHI OHOBIICHHS IMPOrpaMu KomryBaTuMyTh Bix $20 10 $100.
— CknagHouyi B HAcTpoWii mporpamu. /[l HacTpoWkuW mporpamu
«1C:Toprosins 1 ckinaa» i KOHKPETHE ClieliaiizoBaHe MiANPUEMCTBO, a
TaKOX A 11 MOJaibIIOro OOCIYyroBYBaHHsS HEOOXinHE a00 CTBOpPEHHS
JI0OAaTKOBOT'O pOOOYOro MicIis, a0 JJOHaBYaHHS CITIBPOOITHUKIB.

Tomy MOxHa 3poOUTH BUCHOBOK, IO JJI OOJIIKY pyXy TOBapy 1 KOHTPO-

JIFO0 JiSTTBHOCTI MIANPUEMCTBA 3 MIPOJAXKY 1 MPOKATY KOMITAKT-AUCKIB CTBOPEHHS

HOBO{ 1H(OpMaLIIHHOT CHCTEMU 31 BciMa HEOOX1THUMHU (PYHKITIOHATbHUMH MOX-

JUBOCTSIMU — HAWICTIIEBIINHY 1 SKHANMEHIIIE TPYIOMICTKUH TIISX.

st cTBOpeHHs 1H(pOpMAIiHHOT MOJIEN MPOEKTOBAHOI CUCTEMH BUKOPHC-

TOBYeThCs yHi(ikoBaHa MoBa moaentoBanHs UML. Crnouatky ¢opmyiorThes

BUMOTH JI0 CUCTEMH, IO PO3POOISETHCS, BUBHAYAIOTHCS (YHKIII1, SIK1 BOHA T10-

BUHHA peaji3yBaTH, 1 3ajadi, ki BOHA MOBMHHA BHUpimyBath. Ha ocHOBI mux

naHux (popmyeTbes aiarpama BapianTiB Bukopuctanus (puc. 120).

<<inchide>: IIposepka umeHn
"""""" I10JIB30BaTCIIsI 1
naposst

Pa6ora ¢ JaHHBIMU

Ipocmotp chopmu-
POBAaHHEIX OTYCTOB

BBox
TTAHHKIX

IIpocmotp
JTAHHBIX

Ionyuenne
KaraJjora Juc-

KOR

Mopudukarms
JIQHHBIX

IIpomanubIx

Pucynox 120 —/liaepama sapianmie euxopucmamms

Jliarpama BapiaHTIB BUKOPUCTaHHs onHCcye (PyHKLIOHAIbHE MPU3HAYCHHS

cuctemu a0, IHIIMMHU CIIOBaMH, T€, 110 CUCTEMa POOUTHME i Yac CBOro (PyH-

KlioHyBaHHs. [[iarpama BapiaHTIB BUKOPUCTAHHS € MOYATKOBUM KOHIIETITyallb-
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HUM YSBIICHHSM a00 KOHIICTITyaJIbHOIO MOJIEJUII0 CHCTEMH IIiJ] Yac ii MpOeKTy-
BaHHS 1 PO3POOKH.

Ha nmiarpami BHaHO, 110 MMijJ 4yac pPoOOTH 3 MPOTPaMoOI0 MpaloBaTUMeE
OJIUH aKTOp — Ipojasenb. [lependadaeThcsi HAIBHICTh TAKUX BapiaHTIB BUKOPH-
CTaHHSI CHCTEMH, SIK: BBEIICHHS JaHUX, MEPEryis AaHuX, Moaudikaiis JaHuX,
OTpUMaHHS KaTajora JUCcKiB, nmeperisg chOpMOBaHUX 3BITIB.

Jliarpama KJaciB CIIy»XHUTbh JJIs TOJIaHHS CTATUYHOI CTPYKTYpPU MOJEI CH-
CTEMH, PI3HUX B3aEMO3B'SI3KIB MK OKPEMOIO CYTTIO HAOYHOI 00J1aCTi, TAKUMHU SIK
00'€eKTH 1 MIJCUCTEMH, a TAKOXK OMHUCY iX BHYTPIIIHBOI CTPYKTYPH 1 TUIIIB BIHO-
cuH. Jliarpama kmaciB Hamoi iH(QOPMALIHOT CUCTEMHU 300paxkeHa Ha PUCYHKY
121. Tyt 300pakeH1 HACTyMmHI Kjacu: iHTepdeic, Tabauilsd, MOCTIMHI KIIE€HTH,
Kaca, ocTayajbHUKH, 1CTOpIs 1 ynpasistoue BikHO. Kiac «Tabaunsa» € aberpa-
KTHUM, KWW HE Ma€ eK3eMIUIAPIB 1 00'€KTIB. Yl omepallii JaHOTO KJiacy Xapak-
TEPU3YIOThCS 00J1acTIO BUAMMOCTI Tumy public, Tobto 1i oneparnii BuaHi 1 q0c-
TymHi 3 Oynb-sKoro iHmoro kimacy. Crepeorun «CONntrol»kiacy «Ympasisitode
BIKHO» yKa3ye Ha Te, IO 1€ YIPaBJSIFOUMiA KJac, SKUKA BiJMOBIAAa€ 32 KOOPIHU-
Halliro i 1HmuUX kiaciB. HezadapboBanuii TPUKYTHUK, HAMIPABJICHUH 10 HHOTO
BiJI PEIITH KJIACIB, YKa3y€ Ha HAsBHICTh BIJHOIICHHS HEHAIpaBJieHOi O1HapHOI
acoriarii, TOOTO HasBHICTh JOBIJILHOTO BIAHOIIEHHS a00 B3a€EMO3B'S3KY MIX
knacamu. Tak, knacu «Tabmuts», daTepdeiic», «dloctivini kmienTu» 1 «[locra-
JaJIbHUKW TIEPEIat0Th JIaHi B KJIac «YTPaBJIsAiOUe BIKHO», a KJIac «YTIPaBIIsIOUYe
BIKHO» J03BOJISIE€ MOJATH JIaHl y BUIJISAL 3BITIB MPO 1CTOPiIO MPOBEACHUX OTIe-
pariif 1 Ipo JMHAMIKY BEJIWYHWH Kac 3a MeBHUH Yac.

Jlnst po3risimy B3aemoiii 00'€KTIB Y KOHTEKCTI CTATHYHOT CTPYKTYPH MO-
Aeni ansi 300pakeHHsI CTPYKTYPHUX OCOOIMBOCTEH mepenadl 1 mMpuioMy MOBi-
JOMJIEHb MDK 00'€KTaMH BHUKOPHUCTOBYEThCS jiarpama koomepariiii. /lana miar-
pama Bi3yanizye 00'ekTH (eK3eMIUISIpU KJIACiB), 3B'A3KH (€K3EMILIIPH acolliarlii)

1 TOB1JOMJIEHHS.
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<<interface>>

+TIpoBEpKa MMCHHU
nos30Baressi()
+TIpoBEpKa
napoJsi()

¢dopmupyer otyer

nepeaaer

JaHHBIC

N

Uctopus

Hara npogaxu
HaumenoBanue
Ilena

Ilena co ckuakoi
MeTKa npojiaBia

+nokasats()
+CKpbITH()

JaHHBIC

A D

nepeaaer

<<control>>
Ynpasnstoniee
OKHO

/N

nepenaer

JTaHHBIE

A

dbopmupyer

OTYET

IlocTaBimku

HammMmeHnoBanme
Kareropus
Anpec

+mokasats()
+CKpbITH()

Tabmura

HazBanue KoMIakT-aucka
CroumocTb npoaaxu
CroumMocTs pokara

JlaTa mocTyruieHus

JlaTa mpomaxu

Mertka npoaBua
CocTrostHue KOMIAKT-IUCKA

+BHecTH()
+u3Bieyn()
+MOAUDHUIIMPOBATH

HepeaaeT JaHHBIC

I[locTosiHHBIE
KJIMEHTBI
DO

Ckunka B %%

Kacca

Jara

Kacca
+moka3ats()
+CKpbITH()

Pucynok 121 —/fiaepama xknacis

Hiarpama xoormnepailiii Hamoi iH(GOpMaLiifHOT CUCTEMH HaBElICHA Ha PUCY-

HKy 122.
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. lterface : Tabnuna : Uctopus

N %
&

‘Vipasasgroniee 0OKHO

A

. IlocTaBImmKu

: IlocTossHHBIE
KJIMEHTEI

Pucynok 122 —/liaepama xoonepayiti

Tyt mogani Taki kinacu: Tabmnuugs, iHTepdeEiic, icTopis, Kaca, mocTadalib-
HUKH, TIOCTIMHI KIieHTH. PoOoTa y cucrtemi Mae HACTymHUM MOPSIOK: Mpoja-
Bellb TOYMHAE POOOTY 3 YIPABISIOYMM BIKHOM, BBIBIIU CBOE 1M'sl 1 Maposib. Jlami
BIH 1HIIIIOE Mepeaady JaHUX MPO MOCTAYalbHUKIB 3 Kiacy «llocTayaabHUKH,
NOCTIMHUX KiieHTax 3 kinacy «lloctiiiHi kimieHTH», hopmye 3BiTH «Kaca» 1 «lc-
TOPIsI», IPAITIOE OE3MOCEPETHBO 3 TAHUMH TAOHIII.

Jliarpama MmociiloBHOCTI BiJI0Opa)kae 4acCOBUM aCMEKT MOBEAIHKH CHUCTE-
mu (puc. 123). Ha nmiarpami BHIHO, IO 1HIIIIATOPOM B3a€MOJII € MPOJaBelb,
SIKUW BOJIOJIIE€ (POKYCOM yMpaBJIiHHS BIPOJOBXK BCi€l pOOOTH CHCTEMH, TTOCTIHHO
KOHTPOJIIOIOYH 11 TISUTBHICTb.

Jlia MoaentoBaHHs polecy BUKOHaHHs omnepaiiiii y moBi UML Bukopuc-
TOBYIOTBCS JlarpaMu JisSIbHOCTI. [{ISUIBHICTh € JESKOK CYKYIHICTIO OKPEMHX
00YHCIIeHh, BUKOHYBAaHUX aBTOMATOM; MPU IIbOMY OKpEMi eJIeMEeHTapHI 00YucC-

JIEHHSI MOKYTb MIPUBOAUTH JI0 AESIKOTO pe3yJibTary abo Aii.
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g . Yupag- : Untep- - ITocr. : Tabauia : Uctopus - Kacca
JISIOIIEe detic KJIUCHThBL
OKHO

A 4
A 4

A

A 4

A

A

A 4

A

A 4
A 4

Pucynok 123 —/liacpama nocrnioosnocmi

Hiarpama nisnpHOCTI 1HGOpPMAIIHHOI CHCTEMHU 300pa’keHa Ha PHUCYHKY
124.1lo Hiil BuAHO, 10 HA MOTPeOy KJIIE€HTA MEPEBIPAETHCA HASIBHICTh JHMCKA
(Bi3yanpbHO a00 3a JOMOMOror0 iH(GOpMaIiiHOT crucTeMu). SIKIIO TUCK € B HasIB-
HOCTI, 1 BIH 3aJJ0BOJIbHSIE BCIM BHMOTaM, IMPOBOJIUTHCS TMEpeBipKa, KIEHT TMOC-
TIHHWH YW Hi, 1 BUI omepamii (mpoxax abo mpokar). 3aleKHO BiJl OfepaHOi
iHbOpMaIlli AUCK CIHUCYETHCS y Mpoaax ado MpokaT 3a 3BUYHOIO I[IHOIO a0 3a
I[IHOO 13 3HIKKOIO.

JI1st CTBOpEHHSI KOHKPETHO1 (PI3MYHOI CUCTEMH HEOOX1THO JIESIKUM YHHOM
pealti3yBaTy BCi €JIEMEHTH JIOTIYHOTO YSIBJICHHS B KOHKPETHY MaTepialbHYy CYTb.
Jlsis onucy Takoi peanbHOi CyTi MPU3HAYCHUN 1HIIMM acleKT MOJEIbHOTO YsIB-
JeHHs, a came — (pi3uune noganus mozeni. ¥ moBi UML misa ¢izuynoro nogan-
HSI MOJIEJIC CHCTEM BHKOPHCTOBYIOTHCS TakK 3BaHi JiarpaMu KOMIIOHEHTIB, fIKi
J03BOJISIIOTH BU3HAUUTH apXITEKTYpy CHUCTEMH, IO PO3POOIIIETHCS, BCTAHOBUB-
I 32JIEKHOCTI MIXK IPOrPaMHUMHU KOMIIOHEHTaMH, B POJIi IKHX MOYE BUCTYIIa-

TH TIOYATKOBUI, O1HApHUI 1 BUKOHYBAHHM KOJI.
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O6palieHne KIeHTa
TMouck HEOOXOAUMOTO
KOMITaKT-/[HCKa

[nmck ects]

IpennoxeHue KIMEHTY

[muck He ynosnerBOpsieT TpeGoBaHUsIM]

[mecka Her)

[nmek ynosnersopsier
TpeGoBaHusAM]

Iponasxa miam npokat

[mpoxart]

TlocTosHHBII KIMEHT

[Her]

Al

O6runas nena

[mpomaxal

TocTosiHHBIH KIHEHT

O6riunas nena

CrucaHue aucka B
Ipoaaxy

Pucynok 124 —/liaepama disnenocmi

ITena co cknumkon

Crucanue JUCKa B

TNOKAT

VY GaraTbox cepemoBHINaX po3pOOKH MOJyIb a00 KOMIIOHEHT BiAMOBIiIA€E
(aitnny. [{iarpamMa KOMIIOHEHTIB 3a0e3Mnedye y3TroJKeHHUH Mepexis Bij] JOTTYHOTO
ySIBJIGHHSI 10 KOHKPETHO1 peaizallii mpoekTy y (opmi mporpaMmHOTo Koay.

Cuctema Oyma peanizoBaHa B cepeloBulli mporpamyBanHs Borland
Delphi i ynpoBamxena Ha ToproBomy mignpuemctsi [20-21]. [IpoBenenuii po3-
PaxyHOK €KOHOMIYHOI €(DEeKTUBHOCTI MOKa3aB, 110 YIPOBAIKEHHs 1HQopMarliii-
HOT CUCTEeMH J103BOJIUTH 3aomanutu 1035,5rpH. Ha pik 3a paXyHOK BUBIIBHEHHS
po6oUYOro Yacy mpaliBHUKIB BIIJUTY 3 MPOJAXy KOoMIakT-IuckiB. [Ipu mipomy
Oyzae 30isblIeHa MIBUAKICTH OOCIYTrOBYBAaHHS KII€HTIB, IIO BiOOpa3uThCs Ha

BEJIMYMHI BUPYYKH 1, BIAMOBIIHO, 1 HA TPUOYTKY.
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4.AIndopmaniiiHa cucTeMa J1Jisl HEBEJIMKOI CTPAX0BOI KOMIAHIT

VY ctpaxoBomy Oi3Hecl, SIK 1 B Oy[b-sIKI{ 1HIINM rajy3i €eKOHOMIKH, We
OesrnepepBHUI MOITYK €(PEKTUBHUX TEXHOJIOTIN 1 METOMIB ITIBUIICHHS pPEHTa-
6enpHOCTI. CydyacHe PUHKOBE CYCIUJIBCTBO HEMOXKIIMBO c001 ysIBUTH 0e3 cTpa-
XYBaHHS SIK OCOOJMBOTO BUAY €KOHOMIYHMX BIIHOCHH. ICHye mpsiMuii 3B'S30K
MDK piBHEM J00pOOYTY CYCIHUJIbCTBA, CTYIIEHEM PO3BUTKY PUHKOBHUX BITHOCHH i
pIBHEM PO3BHUTKY CTpaxyBaHHs. Y KpaiHaxX, SIKi € CBITOBUMH JiifiepaMu y chepi
couianbHuX 1 puHKoBuX BigHOCHH (CLLA, SlnoHis, €BpomeichKi nepaBu 1 iH-
1l1l), CTpaxyBaHHS € OJHIEI0 3 HAWCTAOUIBHIMIMX 1 JUHAMIYHININX Tajly3eil Ha-
POJIHOTO TOCTIOAAPCTBA.

Po3BUTOK CTpaxoBOi AisSTILHOCTI Ha YKpaiHi CyImpOBOIKYETHCS HHU3KOIO
npobaem. OqHIE0 3 HANBAKIIMBIIINX MPOOJIEM CTpaXyBaHHs € MOBLIbHA (TTOPiB-
HSHO 3 0aHKIBCHKOIO JiSUTHHICTIO) aBTOMAaTH3arlis crpaxyBaHHs. Ll mpoOiiema
HAWroCTpillle BUSBIAETHCS B OTPUMAaHHI ONepaTuBHOI 1HGOpMAIlli 100 yKia-
JIEHUX JIOTOBOPIB CTpaxyBaHHS, 110, Y CBOIO YEPTy, HE JO3BOJISIE TOBHOIO MIpPOIO
pearyBaTd Ha 30BHIIIHI J1i 1 €EKTUBHO yXBAaJIIOBATH YIPABIIHCHKI PIIICHHS.
Oco0MBO 1€ CTOCYETHCS HEBEIMKHUX CTPAXOBUX KOMITaHIH, SIKi Majio BiIOM1 Ha
CTPaxOBOMY PUHKY.

Ha nanuit yac HalmomyJsSpHIIIUMH € Pi3HI pillIeHHs, po3po0sIeHl Ha Oc-
HOBI Cy4acHUX 1H(OpPMaLIMHUX TEXHOJOTIM. {7 cTpaXoBUX KOMIIAHIM PUHOK
cyuacHux IT-texHonoriii mpononye pi3Hi 3a anapaTHUM CKJIaJ0M 1 IPOrPaMHUM
3a0€3MeUYeHHSIM — BiJ] OKPEMUX CHCTEM, HAOOPIB TOJATKIB 1 MOJYJIB, 0 YHiBEp-
CaTbHUX CUCTEM, SIKi 3a0€3MeUyIOTh JOCUTh TOBHY aBTOMATH3AIlil0 BCIX BUPOO-
HUYUX, TEXHOJOTTYHUX 1 JIOTIOMI>KHHUX MPOIIECIB.

Tak, monynbHa iHpopmarniiHa cuctema INSTRAS-4 npusnauena s
KOMILUIEKCHOI aBTOMAaTHu3aIlii 00Ky B CTPaXxOBHX 1 MEPECTPAXOBUX KOMITAHIsX.
Ocnosue npuzHayeHHs INSTRAS-4 —migBuieHHs KOHKYPEHTOCIIPOMOYKHOCTI
CTPaxoBOi KOMIIaHIi 32 paxyHOK Ba)KJIMBOTO MOJIMIIEHHS KEPOBAHOCTI. 3aMHKaE
BC1 JIaHi 1 BC1 O13HEC-TIPOIECH Y CTPaxoBii KOMMaHIi B €IMHUN 1H(POpMAIIHHUMA
IPOCTIP, MOTO/HKYIOYH 1 ONTUMI3YIHOUH iX. 3a0e3neuye KOMIUIEKCHY aBTOMAaTH-
3allii0 BCIX KJIOYOBHX BIILTIB 1 CiIy’k0 cTpaxoBoi (mepecTpaxoBoi) kommnaHii. €
MOTYTHIM 1HCTPYMEHTOM NEPETBOPEHb 1 BJOCKOHAJIEHHS POOOTH KOMIIaHii,

CTBOpPEHHS 1 BUBOJly Ha PUHOK HOBHX CTPaXxOBHX MPOAYKTIB. Jl03BOJIsiE OpraHi-
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3yBaTH Oe3nepebiiiHuii 0OMiH iHbopMarlliero 3 (diliajaMu, areHTCTBAMU 1 TOYKa-
MU MpojaxiB. Bkitouae iHTepdeic 10 HAMMOMYJISPHIIIUX Ha YKPATHCBKOMY PH-
HKY IIporpaM Oyxraiatepchbkoro ooumiky. Jlomyckae MiHiMaiabHI BUTPATU Ha TIPH-
n0aHHs, YIPOBAIKEHHS, MATPUMKY, CYTPOBiJ 1 PO3BUTOK.

JI;ist BUKOPUCTAHHS B CTPAaXOBOMY MApKETHUHTY MPOIMOHYETHCS 1€ I
psa nporpamuux npoayktis. Hanpukman, Markeing Experti BECT Mapketunr
— JIJIsL CTpaTeriyHoro IjanyBaHHs, JlactiBka 1 Mapketunr Mikc — Juist cTpaTeri-
YHOI'O 1 orepaTHBHOrO mianyBanHs. [Iporpama Markeing Analyic npusnauena
IUIA aHaJi3y, IPOTHO3Y, IUIaHyBaHHS 1 MICTUTh Y c001 enementu CRM. [Iporpa-
Ma Sales ExpertaGesneuye ynpaiaiHHS IpsIMAME Tpoaakamu. CrieriaaizoBaHi
IporpamMHi MPOIYKTH, IPU3HAUCH] JUIsl BUPIIICHHS 3a/1a4 [JIaHyBaHHs, MAalOTh i
1HII1 BOYJOBaHI MapKETUHTOBI 1HCTPYMEHTH, BHKOpHCTOBYBaHi st SWOT-
aHaJi3y 1 pAay 1HIIMX MApKETUHTOBUX OMepariii mig yac oOpoOKu naHux. Y Tii
YM 1HIOIKA Mipi MepeniyeHi BUIle IpOorpaMHi IPOAYKTH MOXKHA 3aCTOCOBYBATH 3
METOI0 MPOTHO3YBAaHHA 1 PO3POOKHU CLIEHAPiiB PO3BUTKY MOl Ha KOPHUCTH pi-
IICHHS MapKETUHTOBUX 3a/1a4 CTPAaXOBOi KOMIAaHii.

Punok IT-texHomoriil npornonye # iHI 1HGopmartliiiHi pimenns. Hamnpu-
kian, cucrema Contact Managee yHiBepcallbHUM 3acO00M aJIMiHICTPYBaHHS
po0oYoro vacy i ympasiiHHS cHCTeMOIO 30yTy. BoHa no3Bosisie epeKTHBHO KOH-
TPOJIIOBATH ALJIOBY aKTUBHICTH CHIBPOOITHUKIB CUCTEMH MPOJAXIB HA BCIX PIB-
HSX KEPIBHUIITBA, BIJICTE)KYBATH 1CTOPiI0 KOHTAKTIB (paxiBIliB areHTChKOi Mepe-
XK1 — B mepuioro TenedOHHOTO J3BIHKA 10 YyKJIajeHHs aoroBopy. Contact
ManagerinterpoBaHuii 3 CUICTEMOIO OIepaliitHOro 00JIIKYy JI0roBOpiB. MoKIIu-
Ba iHTerpaIlis 3 TexHojorismu call-uenTpy, 6i3Hec-IaHyBaHHS 1 3BITHOCTI.

Hoga Bepcis indopmamiitaoi cucremu UNICUS EASY OCAT'O v. 1.6.¢
aBTOMATH30BaHUM poOounM MmiciieM (APM) mpalliBHHKa CTpaxOBOi KOMITaHii i
JI03BOJIsSIE BUKOHYBATH HACTYIIHI OMepallii: MOBHOQYHKI[IOHATFHUI MPOJaXK IO-
niciB OCAT'O; BperystoBaHHS 30MTKIB, 00K OJIaHKIB CTPOTOi 3BITHOCTI; €KC-
nopt Aanux y ¢popmari XML B 30BHimIHI iH(pOpMaliliHi 6a3u.

Cucrema ICI (Insurance Companyformaion System)ska BuIycKaeTh-
cs dipmoro T-SystemsamanTyeTbcst 10 PI3HOMaHITHUX O13HECIB-MOJeiel 1 Mo-
e PO3IIAATUCS SIK POMDKHHMM BaplaHT MK 1HAWBIAYaJbHUM 1 CTaHAAPTHUM
IPOrpaMHMM 3a0€3MeUCHHIMU. Y 11 CUCTeM1 KOMILJIEKCHOT aBTOMaTHU3aIlli, po-
3po0JeHiil creniaabHO Ui CTPaxXOBUX KOMIIAHIM, € Taki cydacHi (QyHKIUI, SIK

CRM, ynpaBniHHs JOKYMEHTOOOITOM, BEJCHHS CTATUCTUKHU i 1HMI. L1 cuctema
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JIETKO 1HTETPYEThCA 3 0€K-0(pICHUMH PIIICHHSAMH, 110 BXKE € B CTPAXOBIA KOM-
nanii. [Iporpama Connectinsurance,po3pobiieHa aBCTPIHCHKOIO KOMIIAHIEH,
Ipalfoe 3a IpUHIKIIOM «time to market»poriec Bij BUHUKHEHHS 111€i PO HO-
BUH CTPaxOBHI MPOIYKT A0 HOTO BHXOIY Ha PHHOK) 1 MOJEPHI3AII€I0 CHCTEMH
MPOJaXiB CTPaXxoBOI1 KOMITaHii 0€3 BHECEHHS 3MiH B icHytouy I T apxiTekrypy.

Ane Tpeba mam'sitaTd, MO I1HTErpoBaHl 1HGOPMAIIMHI CHUCTEMH THIA
Insurance CompamnukoprucTOBYIOTHCSI, B OCHOBHOMY, BEIMKUMHU CTPaXOBUMHU
KOMITaHISIMM, OCKUIBKH MalOTh BHCOKY PHUHKOBY BapTICTh 1 TOMY HEIOCTYIIHI
Ut IpiOHUX CTpaxoBUX KoMIaHii. [y aBTomMaTH3alii CBO€T MisITbHOCTI IPi0H1
CTpaxoBl KOMITaHIi BUKOPUCTOBYIOTh a00 CHCTEMHU BIACHUX PO3pOOOK, abo He-
JIOPOT1 CUCTEMH, SIKi MPOIMOHYIOTh 0OMEKEHHI HaO1p MOKIIMBOCTEH.

Mu npornioryemo iHpoOpMaIliiiHy cucTteMy, po3paxoBaHy Ha BEJIHKE KOJO
KOPUCTYBauiB, TOOTO JJisl TUX O(PICHUX POOITHUKIB, poOOTa SIKMUX Oe3rocepe-
HBO TOB'sI3aHa 3 0a3010 AaHoi iH(opmaiitHoi cuctemu. [IpoekToBana cucrema
HE BHUKJIIOYA€ BUKOPUCTAHHS 11 Oy/Ib-IKUMU HEBEJIMKMMH CTPAXOBUMHU KOMIIaHI-
SIMH, TIPUITYCKA€ MOBHY aBTOMATH3AIlIIO0 AISIBHOCTI CTPAXOBO1 KOMITAHIl 1 TMiJIT-
pUMYye€ TIOBHUU IUKIJ Tpolecy oOpoOku iHdopMallii 3a BCiMa BUAAMHU CTpaxy-
BaHHS.

Po3poOka indopmartliitHoi cucTeMu TPaaUIiitHO MPOBOAUTHCS Y TPU €Ta-
1. 00'€KTHO-OPIEHTOBAHUN aHAIN3 HA0YHOI 00JIaCTi; KOHIIENTyalbHe, JIOT14HE 1
(dhi3uuHe MOIeNIIOBaHHS 1H(OPMAaILIMHOI CUCTEMU, IporpaMHa peaizallisi po3po-
0JiIeHO1 MO€ENl.

[lepuii eTan BKJIIOYAE aHAII3 Jii, 3A1MCHIOBAHUX Y TIPOIIECI CTpaxXyBaH-
Hs, BUJUICHHS aKTHBHHUX 1 IMacMBHUX KJaciB (00'ekTiB). AKTOpoM (aKTUBHUM
00'eKTOM) y HAIIOMY BHIIAKy Oy/ie oreparop BBeIeHHs JaHuX (y Mmepiomy Ha-
OJIMKEeHHI), a TTAaCMBHUMH 00'€KTaMH — JaHi 3a YKJIAJACHUMH JOTOBOpaMH CTpa-
XyBaHHS.

Ha npyromy erami cTBOproeThcs 1H(opMaliiiiHa MoJeab MPOEKTOBAHOI
CUCTEMH, I YOTO BUKOPUCTOBYEThCS yHi(ikoBaHa MoBa moemoBanHs UML.

[IpoexTyBaHHSI MOYMHAETHCS 3 (POPMYIIFOBAHHS BUMOT JIO CHUCTEMH, IO
pO3po0IIsIEThCS, BU3HAYCHHsT (YHKIIIHM, sIKI BOHA TIOBMHHA Peali30ByBaTH, 1 3a-
Jad4, skl BOHa TTOBUHHA BHpimryBaTd. Ha ocHOBI ux nanux ¢hopmyeThbes aiarpa-
Ma BapiaHTiB BUKopucTaHHs (puc.125).VY HamoMy BHITaaKy Jiarpama BapiaHTIB
BUKOPUCTaHHS («IIPELEACHTIB») IPYHTYEThCS Ha BUMOTaX, QYHKIISAX, 3a7adax

CTPaxoBOi KOMIaHIi, sIKI TOBHHHA BUKOHYBAaTH CHUCTEMa, IO PO3POOJIIETHCS.
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3rigHo 3 JiarpaMoro mperneneHT «PoboTa 3 JaHUMU» € OCHOBOKO JIJIS Ipele/IeH-
TIB: OTPUMaHHs JaHUX, BBEJECHHS JaHUX; MOAU(DIKaLIls JaHUX; TIeperisa JaHuX,

KOHTPOJIb HpaBI/IHLHOCTi BBCACHUX JaHHUX.

MHOPOPMALIMOHHAA CUCTEMA

(e —————
> S —
/ \
O Pa6oTa ¢ AaHHbIMK O
OnepaTop BBOAA AreHT

71 ¢ AN
MonyyeHHble AaHHbIe / : \Mop,m¢)MKauMﬂ AaHHbBIX

Q BeefeHue AaHHbIX Q
MPOCMOTP AaHHBIX KoHTponb NpaBuibHOCTM

BBeEHHbIX AAaHHbIX

/ \
OnepaTop BBOAA Q ObpaboTka paHHeIx Q Byxrantep
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MpocmoTp AaHHbIX Q \ dopmuposaHme otyeTa

Ceepka gaHHbIX
Bbigaya ucxogsiliei nHpopmaumm

— e

n " pabora ¢ nexopsien N
onb3oBaTesb ™~ : Monb3oBaTenb MHdOpMaLnmn

/ .
WHopMaLMK Q MHd)Op/KaumeM

‘ dopmMupoBaHue oT4eTOB

-

O6paboTka ncxoasum
MHdopMauun

MpoCcMOTp AaHHbIX

Pucynok 125 —/liaepama sapianmie euxopucmanms

[Tpeuenent «OOpoOKka NaHUX» € OCHOBOIO JJISl MPEIEACHTIB. Meperiis
JAaHUX; 3BIpKa TaHUX; (OpMyBaHHS 3BITY; BUJa4a MOYaTKoBO1 iH(opMailii.

[Tpeuenent «PoboTa 3 MOYATKOBOIO iH(POPMAIIIEI0» € OCHOBOIO JIJISl TAKUX
IpeleeHTIB. Mepersi JaHuX, 00poOka moyaTkoBoi 1H(popmarlii; hopMyBaHHS
3BITIB.

Jlam OymyeThcsi CTPYKTypHA CXeMa CUCTEMH Y BHTJISAI JiarpamMu KJIaciB.
Jliarpamu KjaciB € BIJIIPaBHOIO TOYKOIO Iporiecy po3poOku. [liarpamu kiaciB

JoTIOMararoTh IIPH aHaji31 Ha0yHO1 001acTi. BOHM 103BOJISAIOTE aHAJIITUKY CITLII-
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KyBaTHCS 3 KIIEHTOM B MOTO TEPMIHOJIOTIi 1 CTUMYJIOIOThH MPOIIEC BUSBICHHS
BOKJIMBUX JIeTallel y Tpo0jieMi, IKy MOTpiOHO BUPIIIUTH.
AHaJti3 Ha04YHOi 001acTi mponecy GyHKIIIOHYBAaHHS HEBEJIUKOI CTPaxoBO1

KOMIaHii 300pakeHnii Ha pucyHKy 126.

Onepartop MpepocTtaBnsieT AaHHble
BBOOA

AreHT

1 1 1..n 1

1 1
Mepeaaya nHopMaLmm 3anvcbiBaeT AaHHble

1.

O6palyaetcs K

dopmupyet 1.n

Byxrantep n

1 VMcxonHble OTHocuTes K

OaHHble

~N 1.n n 1

Ncxopsawve
OaHHble

CrpaxoBa
Tenb

dopmupyet

1.n
VcnonbayeT
1.n

Mpynna KoHeYHbIX
nosnb3oBaTenemn

Pucynox 126 -/liacpama acoyiayiii kracis

KrieHT-cTpaxyBaJlbHUK 3BEPTAETHCS A0 CTPaxoBOi KOMMaHIi 10 KiIi€HTa-
areHTa 3 METOI0 YKJIACTH JOTOBIp CTpaxyBaHHS. ¥Y3TOKYIOTHCS YMOBH CTPaxy-
BaHHS, MANKUCYETHCS JOTOBIP CTpaxyBaHHS.

KiienT-aredT nepenae 3amucaHi mo4aTKOBI JIaHl KIII€HTA-CTPaxyBaTbHUKA
(cTpaxoBHii 1OJIIC) KITIEHTY-OIIEPATOPY BBEACHHS, SIKUH, y CBOIO 4epry, o0poo-
asie mi gani 1 3aHocuth B IIK (30epekenHs B 6a3y). Takox KIi€HTY-omepaTopy
BBEJICHHS MOCTYIAIOTh OyXTaJTepChKl JaHi BiJ KiieHTa-Oyxranrepa. Ilicis to-
ro, SIK BCi JaHi oOpoOeHi 1 30epexeni B 0asi, KIIEHT-0NIEpaToOp BBEACHHS (op-
Mye€ MOYaTKOBY iH(popMarlito (y BUTISAL 3BiTY MeBHOI (hopMH) i epeae Kiri€eH-
Ty-OyXranTepy Jis 3BIpKU. Y CBOIO Uepry, KIIEHT-OyXTranTep Micis Mmepersay i
00poOKHu oaeprkaHoi iHpopMallii Takok Gopmye MovyaTkoBy iHdopmariiro (y Bu-
risal 3BiTy meBHOi ¢dopmu). ChopmoBaHi Ta 00poOJIeHI AaHi, SK KIIIEHTOM-
OTepaTOpOM BBEACHHA, TaK 1 KIIEHTOM-OyXrajaTepoM NepenaloThCs KIIEHTY-
rpyni KiHIEBUX KOpHCTyBadiB. BepOanbHuii ommc mporecy poOoTH CTpaxoBoi
KOMIaHii 3 KIIEHTaMU JIO3BOJISIE BUIIJIUTH HACTYIHI KJACH. KJIEHT-

CTpaxyBaJbHUK, KJII€HT-areHT, KJIIEHT-ONEPATOp BBEACHHS, KIIEHT-OyXranrep,

134



KJIIEHT-TPyIa KIHIIEBUX KOPUCTYBadiB, BXI1JIHI JlaHl, BUTiKatoul AaHi. Ha pucys-

Ky 1271nonana aeraizaliis Kiacis.

KnmeHT:: AreHt KrveHT:: Byxrantep McxoaHble_naHHble

ErdU0 E5010 &Kon

ExAnpec S»Anpec &xHomep

&xNata poxaenus &»[ata poxaeHus & CrpaxoBatens

ExArent
*epenats() $onyuns() & 06bekT
*KoHTponmpoBaTts() *pocmoTpeTs() &xNata nognucanmsa gorosopa
*/IcnpasuTs() *O6paboTats() &xNata Hayana geicTeus
*Cdopmrposatb() &xNata okoHuaHus aeiicTeus
KnunenT:: CtpaxoBaTtenb K : ExPucku
010 rveHT:: OnepaTtop BBOAA
EnAnpec EPM0 *pyHMMaTL yyacTve B paspabotke()
& Nata poxaeHus E>Anpec
&>Nara poxaeHus KnneHT:: 'pynna KOHeYHbIX
#BLiGpaTs() nons3oBaTtenemn
*3akniouns () $onyuums() &HanmenosaHme
[ IpokoHTponmposaTh ()

Wexopsive AaHHble *BepHyTs() *[pocmoTpeTs()
&xMNepron :06p36°TaTbO *[posepnTs()
&xYcnosus Beecm() *06paboTath()
&r0mer *Monudyumposats () *CchopmmrpoBaTs()

*[posepus()
*[pocmoTpeTh() $CpasHums()
*[poaHanmanpoBaTts() *Ccpopmmposats()

Pucynox 127 —/liaepama oemanizayii xnacie

Jliarpama TOCIIIOBHOCTEH TMOKa3ye BUMIPIOBAHHS Yacy 3a B3a€EMOJIIEI0
00'extiB (puc. 128).V Hamomy Bumaaky Qirypka npeacTaBiise CTpaxyBalbHUKA
(BUKOHABIISA), SIKAH 1HIIIIOE ITOCIIOBHICTh, X04a, y MPHUHIIMII, 151 QIirypKa He €
YaCTUHOIO JiarpamMu mociigoBHOCTEH. O0'ekT «OmepaTtop BBEICHHS» OJEPKYE
MOBITOMJICHHSI BiJl areHTa, IICJISI 4OTO BiOYBa€ThCs 00poOKa OJepKaHUX Ja-
Hux. Ilig yac pobotu 00'exT «Oneparopa BBEACHHSI» OJIEPKYE ACHHXPOHHE T10-
BiOMIICHHS Big 00’ ekTa «byxranrep» (To0TO 00'ekT «byXranrep» He uekae Bi-
AnoBiai Bim 00’ ekra «Oneparop BBeAeHHS»). [licis oOpoOkM maHHX 00'€KT
«OrmnepaTopa BBEACHHS» mepenae naHi o0 ekta «byxranrep» y BUTISAIAI CHHX-
POHHOTO TIOBIAOMJIEHHS, TOOTO 4YeKae BIAMOBIAL Bim 00 e€kTa «byxraiarep», a
came iiie yrouHeHHs 3 00Ky 00’ ekTa «byxrantep» y BUIIsAl yMOBU: 00poOeHi
naHi BipH1 a60 00poOseH1 JaHl HeBipHI. Y BUMNAIKY, KOJM JaHI HEBIpHI, Hie
nopo0Oka, a y BUMAAKy, KOJIM J1aHl BipHI, BIIOYBA€ThCS BIAMPABICHHS MOBIIOM-

JICHHS KIHIIEBOMY KOPHCTYBady, TOOTO TPy KIHIEBUX KOPUCTYBaYiB.
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ATEHT :OMEPATOP BYXTANTTEP [PYMNA KOHEYHbIX
— BBOJA I NONb3OBATENEN

Q _Tlepepaya (Byxrantepckue gaHHbIe)
[Nepepava (ucxogHble AaHHbIE)

Mepenaya (06paboTaHHble AaHHbIE

[AaHHbIe HenpaBuIbHbI]

[AaHHBIE NpaBWIBbHBI] MNepenaya (KOHe4YHbIE AaHHbIE)

\
\
\
\
\
\
\
\
\
\
* i

Pucynok 128 —/liacpama nocrnioosnocmi

Hiarpama koormeparii, Tak camo, K 1 Jiarpama MOCIIJOBHOCTEH, BIJ0-
Opakae B3aeMoit0 00'€KTIB. Ajie po30DKHICTh IMX JBOX Jiarpam IoJsrae y To-
My, IO Jiarpama MoCJiIOBHOCTEH BIOPSIKOBaHA BIAMOBIIHO JI0 4Yacy, a jiar-
pama Koorepaiii — BIIOBIIHO 10 IPOCTOPOBOTO PO3TAILITYBaHHS 00'€KTIB, TOOTO
OpIEHTOBAHA Ha CTaH 1 3arajibHy OpraHi3aIliio B3a€MOIIF0YNX 00'€KTIB.

Ha pucynky 129 nokazana giarpama xoomnepaiiii poOOTH CTPaxoBOi KOM-
naHii. [[iarpama omucye mociioBHICTh 1H(OpMaIlii 00’ €KTa, sfKa MOCTYyIMaeE Yy
BUTJISII TIOBIIOMJICHHSI. Y HAIIOMY BUIAJKY JEsAKl MOBIJIOMJICHHS € JTOYipHIMU
o/10 1HIMMX. BOHM ysBIIEHI 3 BUKOPHUCTAHHSIM JIECATKOBOI TOYKH JJIsS MO3HA-
YeHHS piBHS BKJIaAeHOCTI. Tak, 00'ekT «Omneparopa BBEACHHS» MOXE MepeaTH
00po6iieHi naHi 00’ ekTa «byxranTep» TIJABKHU MICIs TOTO, SIK OJEPKUTH OyXra-
TEPChKI JaH1 BiJ bOro * 00 ekTa. OCKiIbKHA 0€3 OyXraaTepChKUX JaHUX HEMO-
XKJIUBO cPpopMyBaTH KiHIIEBI JaHi. Y CBOIO 4epry, KiHIeBl JaHi 00'ekT «l'pymna
KIHIIEBUX KOPHCTYBauiB» BiJ 00'€kTa «OnepaTopa BBEACHHSI» OACPKYE TUIbKU

MICTIS IepeIadl BUTIKAIOUNX TaHUX BiJl 00’ €kTta «byxramrep».
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1: nepegada (McxofHble JAHHbIE)

ArEHT

2: nepegada (MCxo4HbIe AAHHbIE)

CTPAXOBATENb

OMEPATOP BBOJA ]

6, 5: nepepaqa (McxoasLLve AaHHbIe) 3: nepegaya (Byxranmepckue AaHHbIE)

4, 3: nepegaya (06paboTaHHble 4aHHbIE)

PYTMMNA KOHEYHbIX ‘
MONBL3OBATEJEN ‘

BYXTANTEP

5: nepegaya (Mcxogsiime gaHHbIe)

Pucynox 129 —/liaepama xoonepayii

Jiarpama ctaHiB BijjoOpakae, ik 00'€KTH 3MIHIOIOTH CBiM CTaH y BIJINO-
B1JIb Ha TIO/I1, K1 Bi10yBaroThCs. [Ipu BKIIFOUEHHI KOMIT'FOTEpa Bi10yBa€eThCs 3a-
BAaHTa)XCHHSA. TOMY BKIIOUEHHS KOMIIIOTEpa € TMEPEeMUKAOYOI0 MOMI€I0, sfKa
NPUBOJIUTH JI0 mepexoay iHTepdelicy B cTaH iHiIiami3aiii, a 3aBaHTaXECHHS —
Tist, sika BiAOyBaeThCs MMia yac mepexoay. Pe3ynbraToM BUKOHAHHS i y CTaHi
1HIIMiami3alii € BUTOTOBJICHHS MEPEMHUKAI0YO0l MO1i, sIka BUKJIMKAE TEpexia y
ctaH poOotu. [Ipu KiamanHi Mo KHOMII 3aBEpIICHHS POOOTH 3IIMCHIOETHCS Tie-
pexiJ y CTaH 3aBepIICHHS POOOTH, 1 3PEHITOI0 KOMIT'IOTEp BUMHKAEThCs. CTaH
peecTpairii HOBOTo CTPaxoBOTo Toiica B 6a3i € migierauM. Cructema 3HaX0IUTh-
cst B 3M031 «OUiKyBaHHS BBEJICHHS JaHUX», IIOKH ONEPATOp BBEJCHHS HE BBEC
BIIMOBIAHY yMmoBYy. Jlami akTuBi3ytoTbea ctaHu «OO0poOka mgaHux» 1 «30epe-
*eHHsI taHux». [licyMkoBuii cran — «Bizyamizailisi pe3yabTaTiB».

Jiarpama IisuTbHOCTI peajgbHO OMHUCYE BCE, IO BIIOYBAETHCS 1] Yac OIle-
paii abo y mpoiieci. Y Halomy BUIMAAKY JiarpaMa BUAIB AISUIBHOCTI po30uBa-
€TbCSI HAa «IJIaBaJIbHI JTOPIKKH» — MapalielbHl CETMEHTH, K1 BIAMOBIIAIOTH PO-
asm (puc. 130).
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CipaxoBatenb AreHt Onepatop BBOAA Byxrantep Fpynna KoHeYHbIX nonb3oBatenei

OBpalLieHue k
areHty

\b[ycnoawn CTpaxogaHust yTBEpKAEHHbIE]

CTpaxoBaHua CTpaxoBaHua

Mepenava 4orosopa
CTpaxoBaHus

[ Mognucatve AoroBopa

[ Mognucaxve AoroBopa }

3aHeceHve foroBopa
cTpaxosaHus B MK
OBpabotka 6 Mepenasa
roroe yXTanmepekux AaHHbIX
Cepka AaHHbIX CBepka faHHbIX
®dopmuposate ®opmmpoBaHme
oTyeTa oTyeta

[AaHHbIe HenpaBwrbHbI)

l/ [BaHHble NpaBubHbI]

OopMUPOBaHME KOHEYHbIX
UCXOAALMX AaHHbIX

‘\ Wcnorb3oBanue

KOHEYHbIX AaHHbIX

Pucynok 130 —/[iaepama disnenocmi

Ha giarpami KOMIIOHEHTIB y HaIlIOMYy BHUTIAJKY JUIsl pOOOTH 3 IaHUMU He-
00X1IHUN KOMMOHEHT «Tabmuisi», a 1y MOAaHHS JaHUX TaONIuIl — iHTepdeiic
«Pobota 3 maHuMEU». Y CBOIO 4epry, podoTa 3 JaHUMHU MOXKE MICTHTH TEepPeriis
JaHWUX, PEECTpaIlilo HOBUX JAHWX, peAaryBaHHsS NaHuX, (hOpMyBaHHS 3BITY 3a
3aJ]aHOI0 YMOBOIO. 3a3HauMMO HacTymHi iHTepdeiicu: «llepermsan», «Penary-
BaHHs», «Bubip», «KABromMaTHyHMA miAOip» 1 «3BiT» (puc. 131).

Cucrema Oyma peasi3oBaHa y cepeloBHINI TporpamyBanHs Borland
Delphii ynpoBamkena y BiaaiieHHI cTpaxoBoi kommanii [22-25]. IIpoBeaenumii
PO3paxyHOK €KOHOMIYHOI €()EKTUBHOCTI MOKa3aB, 1110 TEPMIH OKYIHOCTI CHUCTe-

mu ckiane 0,15poxky.
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Ortuetsl O Oruer

Bri6op Buma Br16op
CTpaxBaHUs KIMCHTa IIpocmortp

Buns! crpaxoBaHus:: Jorosopa:: Knuentsr:: O
Tabuuma Tabuuma Tabuuma :

ABroMatuueckuil  PegaktupoBanue
noa00p MO BUAY
TPaXOBaHUS

II
Komuccnon- —(  Mpoemorp JI— () !lpocmorp

pie.: Tabnuna Tabuuma
—O PenaktupoBanue —O PenaktupoBanue

ABTOMaTHYECKUI
oI00p 1O KITUEHT

Pucynox 131 —/liacpama komnonenmis

4.5 Indopmaniiina cucrema 115 3a6e3nevyeHHsi GyHKIIOHYBaHHS

(¢inancoBoro Bimisy mianpuemcraa

Ha 4oni ¢inancoBoro Bigauly AaHOTO HiANPUEMCTBA CTOITh (iHAHCOBHIA
IUPEKTOP, 110 3A1MCHIOE YIPABIIHHS 1 KOHTPOJIb HAJ TISIBHICTIO CIY>KOH y 1ii-
nomy. dinaHCcOBHM BIAILI CKIIagaeThes 3 12 0c¢i6 1 miapo3AiIseThCs Ha HACTYIHI
CErMEHTU. TEXHIYHa OyXrajurepis, rpyma 3 MOAaTKOBOro oO0diKy, Tpymna 3
yIOpaBIIHCHKOTO 00JIIKY, aHali3y 1 OrojpkeTyBaHHs. besmocepenHiii KOHTPOIIb
HaJ MPaBUIBHICTIO BIIOOpaXXEHHs rOCIOAAPChKUX omeparliil 1 popmyBanHs (di-
HAHCOBOI 1 MOJJaTKOBOI 3BITHOCTI 3/IACHIOE BHYTpIilIHIN ayautop. s edextu-
BHOT'O YMpaBIiHHA BUTpaTaMu 1 GOpMyBaHHS OFOJKETY Ha MiANPUEMCTBI (op-
MYIOThCS IIEHTPHU (DIHAHCOBOI BIAMOBIAILHOCTI.

®diHaHCOBUH BIJ/II1 BUKOHYE HACTYIIHI MOCTaBJICHI 3a7adyi. opraHizarlis
(biHaHCOBOI AISIBHOCTI MIANPUEMCTBA, HAITPABICHOT HA 3a0e3MeueHHs (piHaHCO-
BUMHU pecypcamMH 3aBJaHb IUIaHy, 30epekeHHs 1 e(EeKTUBHOIO BUKOPUCTAHHS
OCHOBHUX (POH/IIB 1 0OOPOTHUX KOIITIB, TPYJAOBUX 1 (DIHAHCOBUX PECYpPCIB MiAI-
PUEMCTBA, CBOEYACHOCTI TIJIATEXkIB 3a 3000B'sI3aHHAMU JI0 JIEP>KaBHOTO OFOJIKE-
Ty, HOCTa4aJIbHUKAM 1 yCTaHOBaM OaHKIB.

VY 3B'I3Ky 3 UM e po30utTs QyHKUiH (iHAHCOBOTO BIAAULY Ha TpU

cdepu: piHAHCOBO-KPETUTHOTO TUIAHYBaHHS, (piHAHCOBO-OMEPATUBHOI POOOTH 1
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chepr KOHTPOJIBHO-aHATITUYHOI pOOOTH, KOXKHA 3 SIKUX MOKJIAIa€ThCS HA OJIHY
3 TphOX Ipyn Biaauy. Tak, rpyna 3 TeXHIUHOI Oyxrantepii Bukonye 19 gynkiiit
31 chepu (1HAHCOBO-KPEAUTHOTO IUIAaHYBaHHS, Ipyna 3 MOJATKOBOTO OOIKY
BuKkoHye 13 dyHKIiA y cdepi PiHaHCOBO-OMEpaTHBHOI pOOOTH, TpyMa 3 yIpas-
JIHCHKOTO OOJIKY, aHami3y 1 OI0)KeTyBaHHIO BUKOHYE 8 QyHKLIN y cdepi KOHT-
POJIbHO-aHAITUYHOT pOOOTH.

[Tepuium eTanmom mporecy 00'€KTHO-OPIEHTOBAHOTO aHATI3y 1 MPOEKTY-
BaHHS € MOOY0Ba JiarpaMu BapiaHTiB BUKopucTaHHs (puc. 132).

3 miarpaMu BUXOAWTH, 1[0 KOPUCTYBaYaMH CHCTEMH OYIyTh TPU aKTOPH —
1Ie TpU TpynH, Ha sKi moAumsieTbes pinancoBuil Bimmin 3AT «'J[» — TexHiuHa
OyxranTepis, Tpyna 3 MOAaTKOBOro OOJIKY 1 Tpymna 3 yHIpaBiiHCHKOTO OOJIIKY.
PosrnssHemo aetanbHO BapiaHTH BUKOPUCTAHHS KOXKHOTO aKTopa I JaHOI CHC-
TemH. BiAMoBiHO 10 AlarpamMu BapiaHTIB BUKOPUCTaHHS akToOp «TexHiuHa OyX-
raJiTepis» BIMMOBIA€ 32 pOOOTY 3 MEPBHUHHOKO JOKYMEHTAIli€l0, TOOTO OTpH-
MaHHS JaHUX 3 BUPOOHUIITBA, X AETATLHUN PO3TJIS, BBEICHHS IOJEHHOT OyX-
raaTepchkoi JHokymeHTarii. Aktop «['pyma 3 MOJAaTKOBOro OOIIKY» 3aiiMarH-
METhCS JIeTaabHOI 00pOOKOI0 JaHUX: aHAII3yBaTU OyXTralTepCchKi JAaHi, MepeBi-
pATH X TMPaBWIBHICT, (POPMYBATH 3BITH JJIS ACPKABHUX 1 BHYTPIIIHIX CIYXKO.
AkTOp «I'pyma 3 ympaBliHCBKOTO OONIKY» 3aiiMa€TbCcs BUKIIOYHO BUXI1IHOIO
iHpopMalli€to, ii aHami30M, 00pOOKOIO, MABEACHHAM MiJICYMKIB 1 (POpMyBaHHSIM

BHUCHOBKIB 3 JIISUIBHOCTI BIJILTY B IILJIOMY.
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Pucynox 132 —/liaepama eapianmis sukopucmarmsi

Jl7is mogaHHs CTATUYHOL CTPYKTYPU MOJIET CUCTEMH y TEPMIHOJIOT1I Kia-
CiB 00'€KTHO-OPIEHTOBAHOTO TMPOTpaMyBaHHS CIYKUTh Jlarpama KjaciB
(puc. 133).Ha Hiit 300pakeHi HACTYIIHI KJIaCH. NIEPBUHHI JaHi, TeXHIYHA OyXra-
ATEpis, Tpyma 3 MOJAaTKOBOr0 OOJIIKY, Ipymna 3 yIpaBIiHCHKOT0 00Ky, BUX1THA
iH(opmMmarris, 6aHK, TOJAATKOBA 1HCHEKIIS, KOMITET ynpaBiiHHsS. BigHomeHHsIM
3aJIeKHOCTI BKa3aHo, 10 kinacu «TexHiuHa Oyxrantepis» 1 «['pyma 3 mogaTko-
BOTO OOMIKy» 3ajexxarh BiJ kiacy «llepBuHHi gaHi». Takum ke YMHOM KJlac
«BuxinHa iHGOpMaIlis» BUSBIAETHCS 3aJICKHUM BiJl KiiaciB «TexHiuyHa Oyxrai-
Tepist» 1 «'pynu 3 MoJaTKOBOro 00Ky, OCKIJIBKH IIi 1Ba Kiaacu (GOpMYIOTh 3Bi-
THICTB ISl BHYTPIIIHIX 1 Jep>KaBHUX CIYKO 00Ky 1 aynuty. Jlami 3 aiarpamu
BHUXOJWTH OlHApHE BIAHOIIEHHS acormiarii Bij kiacy «Buximna indopmaris» 1o
knaciB «bank», {lomaTkoBa iHcmekis» 1 A0 «['pynu 3 ympaBiiHCBKOTO 00i-

Ky». Mk «['pynor 3 ymnpaBliHCHKOTO 0OJiKy» 1 «KomiTeToM ympaBiaiHHS»
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BCTAHOBJIFOETHCS BIJTHOIIEHHSI 3aJIEKHOCTI, OCKIJIBKM JaHa Ipyra mia3BiTHA ]i-
HAHCOBOMY JIUPEKTOPY, TCHEPATLHOMY ITUPEKTOPY, a TAKOX akKIlioHepaM, sKi i

CKJIaJIalOTh KOMITET yIpaBIiHHS.

+NepBUYHLIE JAHHBIE
-nepHog,
- ONMCAHHE
-OTHET
+npocmoTpl )
+aHanuz( )
[ S S S S e S S S SRS O e e s s e s
+TEXHWHECKAA DyxranTepun W
+IPYNNA N0 HANOTOEDHY Y Ye
HyueT( ) 5
+HINpH DA 0EAHHE] ) HHanoroeslA yyeT( )
+Cnucanmal ) +COCTABNEHHE JEKna pauuul ]
................................................... 4
+BEI X04HaA WHgOp HauuA
- 4873
+0aHK ﬂTHET +Hanor0Bas MHCNeKuuA
-pPACYETHEIR CYeT R
-fata FrE— +cnava Aeknapaui o aoxogax)
+OTNREEKE NAATEXHEIE JOKYMEHTOB( ) +aF:|aJ1|r13(jF|] +HOHTPOAE Hah ¥oz.onepauuamul ]

Hrpynna no ynpaegn eH4ecKOHy y4eTy

HOHTPONE 23 NPABWNEHOCTER ONepauuil )
HIOAMTOBKA NaKeTa OTYETHOCTH] )
+aHAMMS OTKNOHEHHA OaHHER( )
HoCTaeNeHWe DHIDKETS KOMAAHMM( )
HOHTPOAE 23 BERINONHEHWeM BroaxeTal )

v

FTHOMUTET YyNpaeneHuA

HOHTPONE 33 AEATENBHOCTER 0TRENE( )
NP AENEHHE NEERNEHATHEML )

Pucynox 133 —/liacpama xnacis

JInst po3riisiny B3aeMOJIli 00'€KTIB Y KOHTEKCTI CTAaTUYHOI CTPYKTYPU MO-
Jeni 1 1 IoJaHHsl CTPYKTYPHHMX OCOOJIMBOCTEH Iepesayl Ta MpuiioMy MoBiJI0-
MJICHb MK 00'€éKTaMH BUKOPHCTOBYEThCS Jiarpama koorepariii (puc. 134).Po-
0oTa y cuctemi 3IHCHIOETHCS Y HACTYITHOMY MOPSAIKY: MEPBUHHI JaHi, HAIXO-
Js9d 10 (p1IHAHCOBOTO BIJIILTY, BPaXOBYIOTHCS TEXHIYHOK OyXraiaTepiero, yac-
THHA 3 HUX 00pOOJISIETHCS IS 3BITY, 1HINA HATXOAUTH 0 TPYIH 3 MMOJAaTKOBOTO
00111KY, 1€ (OPMYETHCS 3BITHICTH JIS TOAATKOBOI CIIY)OU. 3 TEXHIYHOT OyXTra-
Tepii 1 TPyNH 3 MOJATKOBOTO OOJIKY JaHl MOCTYNAIOTh 0 TPYIHU 3 YIPaBIIHCH-
KOro 00Ky, J1e BiAOYBa€eThCs MIATOTOBKA MAKETy 3BITHOCTI HA OCHOBI OJIepKa-

HUX JAaHUX 1 CKJIAJacThC OI0KET KOMIAHI].
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Hnpaanenle Rpousacdcmeaom| }L T HHoHPONL 33 asinonderienm Dodxemal )

Dhject © KOMWTET YNpaENEH KA

Pucynox 134 —/liaepama koonepayiti

Knac «KomiteT ynpaBiaiHHS» 31HCHIOE KOHTPOJIb HaJl BUKOHAHHSM OF0-
JDKETy 1 BHOCUTH 3MIHU B YNPaBIIHHS BUPOOHHUIITBOM O€3MOCEPEAHBbO uepe3
3B'SI30K 3 KJ1acoM «['pyTia 3 ynpaBIiHCHKOTO OOTIKY>.

Jlns MojetoBaHHs B3aeMO/IIi 00'€KTIB y Yacl BUKOPHUCTOBYEThLCS Jiarpa-
ma rociigoBHocTi (puc. 135).Ha Hili BuaHO, 110 1HIIIIATOPOM B3a€EMO/IIT € came
BUPOOHUIITBO, SIKE € JKEPEJIOM MEePBUHHUX JAHUX 1 sIKE MICs iX 00poOku y Pi-
HAHCOBOMY BIJILJI MiANAJA€E MMiJ] BIUIMB KOMITETY YIPaBIiHHS.

Jliarpama cTaHiB OMUCY€ BCl MOKJIMBI CTAaHU OJHOTO €K3EMILIApa MEBHOTO
Kjacy abo BCi€l CHCTEMH 1 MOYKIJIMBI MOCIIAOBHOCTI Horo (ii) mepexo/iiB 3 0HO-

ro cray B iHmIe. J[iarpama cTaHiB poOOTH BCl€i cucTeMU MOKa3aHa Ha puc. 136.
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Pucynox 135 =/liaepama nocrioosnocmi

X0 LAHME BEO R aHHply AN ks, 0fpaBara nepBHIH b AaHHEIX COCTABMEHME DTYRTHOETH |z 3HANH3 BLIXOAH O HHID OphaLiH

ETURHYE Ha danHLle

Pucynox 136 —/{liaepama cmanis pobomu cucmemu

JIJ1st MOJIeTFOBaHHS TIPOIIECY BUKOHAHHSI ONEpallii BUKOPUCTOBYETHCS Ii-
arpama nisuibHOCTI (puic. 137).Ha Hili moka3aHo, 110 micis GOopMyBaHHS MOYaT-
KOBHMX JaHUX Ha BUPOOHUIITBI BOHU JIETAIBHO OOPOOJISIIOTHCS Y BCIX TPHOX TPY-
nax ¢iHaHcoBoro Biaauny. [licns yoro o6poOseHi JaHi HaAXOASITh 10 KOMITETY
yIOpaBJIiHHS, € BEACThCS MOBHUNM KOHTPOJIb HAJl MISUTHHICTIO HE TUIBKH BLIJILTY,

asie 1 BChbOTO MiANPUEMCTBA B LILJIOMY.
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Pucynok 137 —/liaepama disnenocmi

3anaya po3poOKU MPOrpaMHOTO KOMILIEKCY HE CTaBUJIACS, TOMY Jllarpamu

peaizalii He CKJIaIaJIuCs.

4.6 Indopmaniiina cucrema AJs1 po3paxyHKy codiBaprTocTi

MeTAJONPOAYKIIil

Co0iBapTiCTh MPOAYKIIIi 3aJICKUTh BiJI YMOB BHPOOHHUIITBA 1 peaizalii
IpOAYKIIii. [CTOTHO BIUIMBAaIOTh HAa PIBEHb BUTPAT POOJISITH TEXHIKO-€KOHOMIYHI
YUHHUKWA BUPOOHUIITBA — 3MIHM Yy TE€XHIIll, TEXHOJIOT11, OpraHizaiii BUpOOHHIIT-
Ba, Y CTPYKTYpIi Ta AKOCTI MPOAYKIIi 1 BETUYMHI BUTPAT Ha i1 BUpoOHULITBO. Ha
Oyab-sIKOMY BUPOOHHIITBI BaKJIMBO MPABUJIBHO CIUIAHYBATH OYiKYBaH1 JOXOJIH,
BpaxyBaTH BCl BUTpaTH (PipMHU 1 MPaBUIBHO BITHECTH iX Ha cOOIBApPTICTh MPOIY-
kiii. [IpaBuIbHO CITPOEKTOBaHA CUCTEMA PO3paxyHKY KaJbKyJIALii MOXe 3po0u-
TU 3HAYHUU BIUIMB Ha Tporiec GopMyBaHHs COOIBapPTOCTI.

Taka cucrema MOBMHHA MaTH TPAMOTHY CTPYKTYPY, JO3BOJSTH ONTHMIi-
3yBaTH 1H(pOpMaIliiiH1 TOTOKH, BIJICIBaTH HEMOTPIOHY 1H(POPMAIiIO, CIPOIILYBaTH
MOIIYK 1 OTpUMaHHs HeoOxiAHOiI iH(opmarlii. ABTOMaTH3alisd, YIPOBaIKyBaHa

HMITYYHUM LUIIXOM Y MPUPOJHI iH(POpMaILiiiHI MOTOKH, Oyne epeKTUBHA TUIbKU
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TOJ1, KOJU BiAOYIEThCS YCHIIIHA IHTErpalisi aBTOMaTU30BaHOI 1HPOPMAIIITHOT
CUCTEMHU J0 CTPYKTYpH MITIPUEMCTBA.

Ha BAT «CKM3» akTUBHO MIATPUMYETHCS YNPOBAKEHHSI aBTOMAaTH3a-
i y BUpOOHUYI, YIPaBIIHChKI, 0OUMCIIIOBAIbHI ¥ 1H(GOpMAaIlIHHO-aHAIITHYHI
npouecu. [lignpueMcTBOM BUAUISIOTHCS KOIUTH Ha TOCIIHKEHHS cdep, K Mija-
nsratoTh aBToMmarm3aiiii. Y cepeauni 90x pokiB Oyna po3polOrieHa i ympoBa-
JPKEeHa y TJIaHOBO-EKOHOMIYHMM BiAaL1 iH(OpMaIliiiHa cucTtema ISl CKJIaJaHHs
KaJIBKYJISIIT 1 pO3paxyHKy co01BapTOCTI MeTamonpoaykiii. Jlana mporpama ic-
TOTHO TOHM3WUJIA TPYIOMICTKICTh POOIT 1 cOOIBapTICTh BUKOHAHHS OTMEparlii.
[IpoTe pO3BUTOK KOMITIOTEPHUX TEXHOJIOT1H BUMAarae BiJl Oyab-aKkoi 1HGopMma-
ifiHOT cucTeMu yaockoHaneHHs: nepexing 3 MS-DOS na Windows yrpyaaus
(GyHKIIIOHYBaHHS POTpamMu, OCKUIbKM BOHA He OyJia Mpu3HayeHa JJig poOOTH y
HOBUX OTEpaIiiiHuX cucteMax. BoHa cranma BHAaBaTH MOMUJIKH, IO 1HOMI CYy-
MIPOBOJKYIOThCS BTpatamMu gaHuX. OTxe 3'sBUIacs HEOOXIMHICTh y CTBOPEHHI
HOBIIIIOT 1 HAIIMHIIIOT Bepcii Mporpamu, ska 3Moryia 0 3a0e3neyuTH HaailHICTh
y po0OoTi.

CTBOpEHHSI CUCTEMHU TMOYMHAETHCA 3 TMPOEKTYBaHHS ii MOJENl Ha MOBI
UML. CnouaTky HEOOXITHO YITKO BU3HAYUTH BUMOTH, SKMM TOBHHHA BiJIIMOBI-
JIaTH CUCTEMa, 10 PO3POOISIETHCH, 1 SIK1 3a7a4i BOHA MOBWHHA BupinryBatu. Cu-
CTeMa, 1110 PO3pOOIIIE€THCS, TOBUHHA!

a) peanizoByBaTu QYHKIIT BBeACHHS, MOAM(IKALI 1 IEperysiay JaHuX;
0) BUKOHYBAaTH OCHOBHY (YHKI[i}0 — pO3pPaxXyHOK COOIBapTOCTI;

B) peai3oByBaTH (DYHKIIIFO CKJIaJaHHs 3BITHOCTI OJICpXKAHKMX JTaHHX;
I) HaJlaBaTH MPOCTHUH 3py4uHUit iHTepderic a1 poOOTH 3 TaHUMU;

1) MaTy Haroay 30epeKeHHS 1 peIaryBaHHs JaHUX;

€) MaTH 3aXMKCT.

Jliarpama BapiaHTIB BUKOPUCTAHHS [01aHa Ha pucyHKy 138.
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dopmupoBaHue otyeta  [pocmoTp otyeTa

Pucynox 138 —/liaepama eapianmis suxopucmammsi

besnocepenHiM KOpUCTyBaueM MPOTPaMH Y JAaHOMY BHITAKy € (axiBelb
MJIAHOBO-€KOHOMIYHOTO Bigainy. Ha miarpami BuaHO, 110 nepeadayaeTbes Has-
BHICTh TaKMX BapiaHTIB BHKOPHUCTAHHS CHCTEMU. BBEACHHS ITaHUX, CKJIAJaHHS
KaJIBKYJIAIII pO3paxyHOK 1 aHai3 CcO0IBapTOCTI, €KCTIOPT OJEP)KAHMUX JTAHHX.
Po6oTa 3 moyaTkOBUMU JaHUMH MPUITYCKAE TAKOXK X Meperisaa 1 MoaudiKalio.

AHami3 CTpyKTypH 1 (YHKIIOHYBaHHS CUCTEMH IMPOBOAUTHCS 32 JOMOMO-
roro JlarpaM KJiaciB 1 moBeiHKH. Jliarpama Ki1aciB Jjisl po3paxyHKy coOiBapToc-
Ti METaJIOMPOAYKIIii To/1aHa Ha pucyHKy 139.
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Interface

D) R EINT Twn obpaboTku

CTaJ‘IbeIe cnuTKK : String

[®nposepka nmenn()
[®inposepka napons()

[Zonektponeus : String

CranbHoe nuTbe : Strin .
9 [gvHpykumnonnas neus : String

l-IyryHHoe nuTbe : String

[glUseTHoE nuThE : String

. BLIMONHNTD
[Nokosku : String i 0
[®sepryTs()
[ ¥soinonHnTs ()
[SisepHyTs()

CebecTonmocTb Mapka
[&3Havenus : Double s cTanu/yyryHa
[¥paccunrats() [¥soinonHnTs ()
[SisepHyTb() [SisepHyTs()

¢Popmnpyet

CnpaBoYHMK LeH ¥ HOPM pacxonoB

[ZHauwm-e n mapka matepuana : Double

[giHopma pacxopa, kr/t
[gHopwma pacxopa, % :

OHH : Double
Double

[®ebiecTu()
[SisepryTs()

cdbopmupyeT popmupyeT

OTueT KynbKynsALMn CnpaBoYHMK KO3 PULNEHTOB

HaVIMHHOBaHVIe KO3 punumeHToB : String
[Zi3HaveHue koadduumnerTos : Byte

S popmuposaThb ()

[®inpocmoTpeTs()
[®suiBecTn() [ ¥soinonHnTs ()

[SisepryTs() [®eepryTs()

Pucynok 139 —/[iaepama xknacis
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Ha mi#t giarpami 300pakeHi HAacTyIHI Kiacu: interface,Bua kanbKysiiii,
TUN OOPOOKM, BUTJISJ MapKu CTajl, TOBIIHUK KOE(MIIEHTIB, 3BIT KaJbKYJIAILIi,
JOBIIHUK IIIH 1 HOpM BUTpaT, co0iBapTicTh, coNntrol panelYci oneparrii kiacis
XapaKTEPU3YIOThCS 00JIACTIO BUAMMOCTI TUIY <GarajbHOIOCTYIHUN» (private),
TOOTO iX BHIHO, 1 BOHM JOCTYIHI 3 Oyab-skoro inmoro kiacy. Control panek
YIPaBJISIOYMM KJIACOM 1 BIAMOBIAA€ 32 (yHKIIIOHYBaHHS 1HIIUX KJaciB. CTPUIKU
3 TPUKYTHUKaMHU Ha CXeMi [M03HA4Yal0Th HAsIBHICTh BITHOCUH 1 O1HAPHOTO 3B'SI3KY
MDK Kj1acamu. biHapHU 3B'SI30K 03Hauae, 10 B3a€MO/IIsI MK KJlacaMH BIJIbHA.

Jlo miarpaM MOBEAIHKH BiTHOCSTHCS JlarpaMu KOOTepalliid, OoCIiJOBHOC-
TeH, cTaHy 1 aisnapHOCTI. [liarpama koonepauii nonana Ha pucynky 140.Ha niii
nojaHi Taki kjacu: interface,sua kanabkyisnii, 00poOka, Mapka craji/4aByHy,
JOBITHUK KOE(DIIIEHTIB, JOBIJHUK IIH 1 HOPM BHUTpAT, 3BIT MPO KaIbKYJIAIIILO,
cobiBapTicTh. PoboTa cucremu Mae nmeBHUM NOPsAOK. EKOHOMICT moyuHae po-
00Ty BIKHOM YIIpaBJIiHHS, 3a37aJI€Ti/Ib BBIBIIN CBOE IM's 1 mapoik. [loTim BBO-
IUTH BCl HEOOXIJHI JAaHi AJii pO3paxyHKY cOOIBapTOCTI HUIAXOM BUOOPY BHIY
KaJIBKYJISIIi, TUIy OOpoOKM, Ma3Kki ctanu abo yaByHy. [licis, dyepes BIKHO
yIpaBJIiHHS, 1a€ KOMaHy Ha (OpMYyBaHHS JIOBITHUKIB KOE(IIIEHTIB, I[iH 1 HOPM
BUTpPAT, CTBOPIOE 3BIT MO KaJbKYJAIii. 3aBepIIaIbHAM €TarioM € PO3paxyHOK
c001BapTOCTI METAIOMPOAYKIII].

Jlst MonenroBaHHS B3aemoii 00'ekTiB 3a vacom Moo UML Buxopuc-
TOBYIOThCS Aiarpamu nociigoBHocTi (puc. 141).Ha giarpami mokasaHo, IO iHi-
I[1aTOPOM B3a€EMO/IIi € EKOHOMICT-KOPHUCTYBA4, KWW BeJie OE3MOCepe/IHE yIpaB-
JIHHS 1 KOHTPOJIb HaJl CUCTEMOIO Ha BCbOMY MpoTs3i ii poboTu. IloctymnoBo
yIOpaBIiHHS MEPEHOCUTHCS HA BIKHO YNpaBIiHH, sike 30upae HeoOXiaHy iHDOP-
Mmariito 3 omgaux kiaciB (Interface, Bux kanpkymsiii, O6poOka, Mapka daBy-
Hy/cTaji) 1 1ae KOMaHId BUKOHAHHS IHIIMM KiacaMm (JIoBiIHHUK Koe(illieHTIB,
JIOBIIHUK I[iH 1 HOpM BHTpaT, 3BIT KajbKyslii, Co0iBapTiCTh). Y KiHI poOOTH
CTBOPIOIOTHCSI HEOOXiJHI 3BITH, 1 PO3PAXOBYETHCS KAJIbKYJALis, MICIAS YOro

YIOPaBIiHHS NEPETAETHCSI EKOHOMICTY.
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O6paboTka

Bun
KaJII)KyJISIIII/H/I

2: 3anp oc UMEHH U Tap oJist

Interfface  ——> OKHO

y [P @BJICHHUSI

1: Hawano pa60Ty

: 3aBep LeHKe PaGOTHI 0

|
8: ®op mup oBaHme

/

: BBIGOp BHIA KANBKY IS LM 4: Bon Buna o0paboTKu

Mapxka
| cramluyryna
<

7: ®op Mup oBaHHE

5: BBoa Map Ku cTanu/ay Ty Ha

Crip aBOYHHK
K03} (HUIIHEHTOB

"DKOHOMHUCT \
0
|
‘/ 9: Pacuer \

|

0‘ v
‘0
|
‘0
CebecTouMoCTh \

OTyer o
KaTbKY JIS N

Crip aBOYHUK IIeH 1
HOPM PacxoJIoB

Pucynox 140 —/liacpama koonepayii
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Interface Bux

KaJlb KyJ1sl LIHH

OBpaborka Mapxka

cram/uyryna

CrpaBouHHK

DKOHOMHCT
T0B

ﬂ Hauano paboi -

3ary 0C HMCHH ua?mm ‘

i Bri6op BH1a KaILKYJISUHH

Oxuo ‘

CrpaBoyHHK LeH U Oruer no
HOPM PacxoJ1ol KaUlbKyJIsLHH

‘ Cebecroumocts

BJOH. BHA OﬁpaﬁJTKH

®opMupoBaque

|
|
|
|
|
N
|

DopmupoBanme

Pacuer

\
\
\
\
\
\
|
|
.
o
]
o
&3 nepuene pasors
]

Bsox Mapkl cranm/ayryna
|

| | |
| | |
| | |
| | |
| | |
| | | |
| ! | |
| | | |
| ] |
| | | |
| | | |
| | | |
| | | |
| | | |

®0|J>MupoBaHue

Pucynox 141 —/liaepama nocrioognocmi

OyHKIIIOHYBaHHS CUCTEMH XapaKTepU3YIOTh aiarpaMu ctaHiB (puc. 142)i
aisutbHOCTI (puc. 143).Po0oTy cucTeMH MOXHA OIMMCATH Tak: IICsS 00iry eko-
HOMICTa-KOpPHUCTYyBaya CHUCTEMa 1IEHTU(IKYye HOro HUIAXOM MEepeBIpKU IMEHI Ta
napoJisi; KO MepeBipKa He MPOMIIIAa YCHIIIHO, NepeadayaeTbcst BUXIJ 3 CHC-
TEMH, y 3BOPOTHOMY BHITaJKy €KOHOMICT JiCTa€ JOCTYI JO TOJOBHOTO BiKHA
ynpasiinuas. [Togasbina podoTa mojsirae y BUOOpi BUAY KalbKyJISLil (Ha roja0B-
HOMY MEHI0), TUITy 00poOKH, BHOOPY Mapku ctaji/daByny. ITicis 1iporo mnepe-
OadaeTbcs cPopMyBaTH 1 CIIBBITHECTH HA KAJTBKYJISIIIO JOBIIHUK I[iH 1 HOPM
BUTpPAT, JOBIAHUK KOEQIIE€HTIB, BUKOHATH PO3PaXyHOK COOIBAPTOCTI 1 MOTIM

BUKOHATH 30€pEIKEHHS PO3PAXYHKIB y (haidJ.
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!
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v
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JTAHHBIX

v

BriBon
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-
@

Pucynox 142 —/liaepama cmanis

Jlnst hi3ugHOTO TIOMaHHS MOJENIECH CHCTEM BHKOPUCTOBYIOTHCS AlarpaMu
KOMITOHEHTIB 1 pO3rOpTaHHS.

Jiarpama kommoHeHTiB (puc. 144) mokasye, 10 MHporpamMHa cHCTeMa
CKJIQIa€ThCs 3 Takux (Pi3WYHMX 4yacTHH: exe, pas, csv, dhfxls. Kommonenra
npoekty Projectl.exesnkoHye poib OCHOBH CHUCTEMH 1 3a0€3Medy€e B3a€EMOII0
BCiX KOMIIOHEHTIB, (paiiyiu pasmicTaTh nporpamuui ko, dhaiau dbf —indopma-

IAH] J1aHl.
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Onpenenenue
MOJIb30BaTENS

Bribpats
\ KK YISO

Bri6pats Tun
00paboTKH

Bri6pats Mapky
cTanu/gyryHa

!

(

CnpaBo4HUK Paccurath / CrpaBOYHHUK [CH
k03¢ PunIreHTOB ce0ecTOMMOCTh 1 HOPM pacxoJioB

KaJIbKYJIAIN U

Co31aTh OTYET >

‘

&/

Pucynox 143 —/liaepama disinbrocmi
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Pucynox 144 —/liaepama komnonenmie

Unit13.
pas

Repot.
s

=l

SelectBd \

~—

Jiarpama po3ropTaHHs MICTUTH rpadiuHi 300pakeHHs MPOLIECOPIB, MPH-
CTpPOiB, MPOIIECIB 1 3B'sI3KIB MK HUMHU. OCKUJIBKY B HAIIOMY BUIIAJKY PO3pOOIIs-
€ThCSI TIPOTpamMa, sika He BUKOPUCTOBYBAaTUME TiepudepiiiHi mpucTpoi i pecypcu
(ii pynkmioHyBaHHS OOMEKEHE Ha KOMIIIOTEPi KOPUCTyBada), TOMy HEOOXin-
HICTH B pO3pOO0III ITi€i AiarpaMu BiJICYTHS.

CrBopena moxenb Oyna peanizoBana B cepenosuiai Borland-Delphi 6.0
(mporpama «Kanbkyssigis 1.1»)1 BUKOPUCTOBYEThCS Ha MIAMPUEMCTBI ISl PO3-
paxyHKy cOOIBapTOCTI METAIONPOAYKIIii, IKY BOHO BHUpOOJsie (cTajaeBe JUTBO,
CTaJIeBi 3JIMTKH, YaBYHHE JINTBO, KOJIBOPOBE JINTBO, MOKOBKH). [Iporpama mpa-
mioe B onepanidaux cucremax Windows XP/200WIE, xapakrepu3yeTbes Xo-
POIIIOIO MTPOTYKTUBHICTIO 1 TOTPE0O0I0 B MiHIMAJIIBHIX CUCTEMHUX BUMOTaX.

BbyB po3paxoBaHuii piyHul €KOHOMIYHUN ePEeKT BiJ yHIPOBAIKEHHS CHUC-
TeMmH:. BiH ckiaB //711,8rpH. Ha onHy rpuBHY OJTHOPA30BUX KaIliTAJIOBKJIAJIEHb
BEJIMYMHA piYHOro mpupocty npubytky ckmanae 0,9 rpu. Tepmin okxymHOCTI

ckiaB 1 pik i 1 micsmp [26-27].
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4.7 Indopmaniiina cuctema sl 00J1iKy i KOHTPOJIIO TOTOBOL

NpoaAyKIii

OcHOBHMMHU 3aladyaMH OOJIKYy TOTOBOI HPOAYKIII Ha MiANPHEMCTBI €:
cBo€yacHe O(opMIIeHHS BIANOBIAHUMU JOKYMEHTAMH TOTOBOi MPOIYKIli, BHU-
NyIIeHOT Ha BUPOOHUIITBI, 3a0€3MEUYEeHHS KOHTPOJO 3a ii 30epeKeHHSIM Ha
CKJIaZiaX MIJIPUEMCTBA; CBOEYACHE BIJA3E€PKAJICHHS OIepalliid 3 BiJIBAHTAKECHHS
1 peaizallii roToBO1 MPOAYKIIT 1 pO3paxyHKIB 3 MOKYIIISIMH, 3a0€3MeUeHHS] KOH-
TPOJIIO 32 BUKOHAHHSM IUTaHY BUIYCKY 1 peanizauii npoaykiii. s miaBuIneHHs
TOYHOCTI PO3PAXYHKIB 1 3HMKEHHSI TPYJOMICTKOCTI TaKOil AISNIBHOCTI i HE0O-
X1JHO aBTOMAaTU3yBaTH.

[Ipobiema aBTOoMaTH3allii 00JIIKYy 1 KOHTPOJIIO TOTOBOI MPOAYKIIIi TOCTPO
CTOITh Ha 0araThbOX MIANpPUEMCTBaX YKpaiHu, 30kpeMa Ha KuA3 «ApianT». Ic-
HY€ JEKiJbKa NUIIXIB pillleHHsS MpoOJIeMH: a) IPOBOIUTH PO3PAXYHKH 1 CKiIaja-
TH JIOKyMEHTAIliI0 ypy4YHY 3 BHKOpHUcTaHH:IM 3aco0iB Microsoft Office;6) suxo-
PUCTOBYBAaTH PO3POOJICHI paHillle MPOrpaMHi MPOAYKTH; y) BUKOPHUCTOBYBATH
npua0aHi MporpaMHi MPOAYKTH; ) PO3POOJISATH BJIACHI MPOrPaMHI MPOIYKTH
JUTsl BUPIIICHHS OCTABIIEHUX 3a/1a4.

[TpoBeneHHs po3paxyHKIB 1 CKJIalaHHs JOKYMEHTAIlli BpyUHY MPU3BEAYTh
710 BEJTMKUX BUTPAT Mpalli Ta yacy MpaliBHUKIB, [0 BUKOHYIOTh OOJIIK TOTOBOT
npoaykiii 1 HamiBdadpukatiB. BukopucranHs KopropaTUBHOI 1HGOpMaIiiftHOT
cuctemu (Hampukiaz, «1C-npeanpusaTHe») HE MOXKE PO3B'sI3aTH MPOOJIEMYy: Ha-
BITh PO3pax0OBaHOI Ha 0araTo KopucTyBadiB Bepcil «1C» HEAOCTaTHBO I TaKo-
ro manpueMcTBa, sk KuA3 «ABianT»; Ay BUpilIeHHS MpobieMu MacitaboBa-
HOCTI JIOBEJEThCS KYIyBaTH JEKIJIbKa JIILEH31H, a 11e Mpu3Bee 10 BETUKUX Ma-
TepiaJIbHUX BUTpaT.

Ha mouatrky 90x pokiB Ha KuiBchkomy aBiamiiHOMy 3aBOAl «ABiaHT»
CIIBpOOITHUKAMH BIJIJIUTY aBTOMATHU30BaHUX CHUCTEM YIIPaBIIIHHS BUPOOHMIIT-
BOM JIJIsI BUPINICHHS 3a/1a4l 00Ky 1 KOHTPOJIFO TOTOBOI MPOAYKIIii OyB po3pol-
JIEHUH NPOrpaMHMI MPOAYKT, sIKMil Ha3uBaeTbes «'13u». Y nanuii yac ug mpo-
rpaMa BUMarae 3Ha4yHOi JOPOOKU — MEepeBEICHHs] HA HOBY OOUMCITIOBANIbHY ILJ1a-
Thopmy, 3a0e3MeueHHsT pO3paxOBaHOro0 Ha 0arato KOPUCTYBadiB MEPEKEBOTO
peXuMy, IPUBEICHHS 1HTep(eiicy 10 CydacHHUX CTaHJApTIB 1 Oarato 1o i1HIIE.

O4eBHIHO, IO JOUUIFHO PO3POOUTH HOBY MIPOrPAMHY CUCTEMY.
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[IpoekTyBaHHSI CUCTEMH MOYMHAETHCSA 3 MOOYJOBH KOHIIETITYaJILHOT MOJEN —
JiarpamMu BapiaHTIB BUKOpUCTaHHs («iperienenTiB»). Taka giarpama it CHCTe-
MU O0JTIKY 1 KOHTPOJIIO HaBeieHa Ha pUCYHKY 145,

% /\

3aB. cknagom / 06pa60TKa JaHHbIX \ 3KOHOMMCT

PacueTbl — \
f © OTyeTbl KoppeKTprBKa

© dopmupoBaHue I'quaTb
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Pacuet TB no nonyd)aﬁpvn(

YKa3aTb
Koq 3aKasa

3aB. cknagom / Pa6oTa c ,ﬂaHHbIMM\\ DKOHOMUCT

KoppeKTprBKa HOpMaTVBOB
KoppeKTprBKa HOpPMaTVBOB no nonychabpukaram
Mo r. u3genusm

YkasaTb

KOA 3aKasa

>

3arpyska HopmaTVBOB
Py P \ BBo.u [aHHbIX Mpocmotp Moaudurkauusa AaHHbIX

[oToBbIE U3OENVA Mo aGpMKaTbI O

/ BBop, npuxona

O

Beopa pacxopa

/

NaHHble XpaHATCA
B TEKCTOBOM

dopmaTte O O ©
[aHHble xpaHaTcs

MonydabpukaTbl
B TEKCTOBOM FoToBblEe M3genvst
FoToBbIE M3genvs

dopmaTe MonydabpukaTbl

PN D

AAMUVHVCTPaTOP / Cepsuc \
S -

Peopranusauna 6 Konmposanue B, BocTtaHoBneHve B[

OuneHne KonnposaHue N3 apxmBHbIX

B4 npeanororaeT OaHHbIX
cosgaHne apxXmBoB

Pucynox 145 —/liaepama sapianmie euxopucmamms
[lenTpanbHy Miarpamy JOTIYHOT MOJEII CHCTEMH — JllarpaMy KJIaciB — JJis
3pYYHOCTI BiIOOpaKEHHS PO3MOAUIMMO Ha JBi. JiarpaMmy acolliamii KiaciB

(puc. 146)i niarpamy aetanizariii kiacis (puc. 147).

156



HopwmaTtumBbl no
roTOBbIM 130enmam

Canbfo no rotoBbIM
n3gervam

anIXO,D. Mo rotToBbiIM
n3gervam

pacyimama
8800 JaHHbIX
N\

ToBapHbIN BbIMYCK MO
rOTOBbIM M3JENMAM

Pacxof no rotoBeIm
vfa' pthty 8800 AaHHbIX Koppektvposka
a 8bIMOTHUMBb
loTOBLIE
uspenvs
hopiiposaHue
Peopranusauus
O0aHHbIX
C B O6opoTHO-CanbaoB
O epBuc 1 OCTaHOBIEHME as BEOMOCTb
YnpasrstoL
€€e OKHO
KonupoBaHve
hopmuposaHue
Pacxon no 8800 OaHHbIX ebinonHums | KoppektupoBka

nonydgpabprkatam U

Monycpabpmkatsl

3ag mb pacyumame
8800 QaHHbIX
HOpMaijV'Bbl no pacy(mame ToBapHbIii BLINYCK M0
nonycgabpukatam nonydabpukaTtam
Canbpo no Mpwxog no
nonycabpukatam nonygabpukaram

Pucynox 146 —/liacpama acoyiayiti kracie

157




HOpMaTMBbI MO rOTOBBIM M3-
JACJTUAM

Pacxoa mo roroBsIM H3IeJIUAM

I'on oTuerHoro nepuona
Mecs1 0T4eTHOTO NEpUoAa
baancossrii cuer

[udp aHaTUTHYECKOTO yUeTa
Howmep 1iexa no 3akazy
KommaecTBo

Ilena

+3arpyskal()
+KoppekTupoBka()

I'ox oTuetHOTO NIEpHOTA
Mecsiir OT4ETHOTO IepHoia
Homep noxymenra

Lex

banancoBblii cuet

[udp aHaTMTHUECKOTO yUeTa
Bun onepanun

Komuuectso

Hena

Cymma

ToBapHblii BBINYCK 10 IIOJIY-
dadpuxaram

I'ox oTueTHOrO NEpuona
Mecs1 0T4ETHOTO NEpHoOAA
BanancoBbIii cuet

Iudp aHaTUTHYECKOTO yueTa
BanancoBbIi cueT 3aka3a

Ilex

Iudp marepuana
KomuuectBo

Ilena

IIpuxoa no roToBbLIM H3/1€JIH-
AM

I'ox oTuetHOTO NIEpHOTA
Mecsiir OT4ETHOTO IepHoia
Homep noxymenra

Lex

banancosslii cuer

[udp aHaIMTHUECKOTO yueTa
KonmnuectBo

Iena

+BBO1 HaHHBIX()
+mnpocmoTp aaHHbIX()

+pacuer()
+npocmotp()
+meuats()

Caubjo no noaydadpukaram

+BBOJ IaHHBIX()
+mnpocmoTp aaHHbIX()

IIpuxoa mo roroBLIM M3/1€JIH-
AM

I'ox oTueTHOrO NEpuona
Mecs1 0T4ETHOTO NEpHoOAA
BanancoBbIii cuet

udp aHaTUTHYECKOTO yueTa
BanancoBeIi cueT 3aka3a

Ilex

HIudp marepuana
KomuuectBo

Lena

CymMma

Cajb/10 M0 rOTOBBIM H3/1EJUAM

T'ox oTuetHOTO NEpHOTA
Mecsimr OTYETHOTO IIeproia
Homep noxymenta

Hex

banancoBslii cuer

HIudp ananuTHueckoro yuera
Konnuectso

Ilena

+pacuer()
+npocmotp()
+neyars()

T'ox otyetHOTO MIEpHONA
Mecsiir 0TYETHOTO ITeproaa
BanancoBbIii cuet

Iudp aHaTUTHYECKOTO yueTa
banancoBbIii cueT 3akaza

Hex

HIudp marepuana
KomunuectBo

Iena
Cymma

Pacxon no nostypadpuxaram

+pacuer()
+mpocmotp()
+neyars()

+BBOJ JaHHBIX()
+npocMoTp AaHHbIX()

IIpuxoa no nosaydadpuxkaram

I'ox oTueTHOrO NEpuona
Mecs1 0T4ETHOTO NEpHoAa
Howmep noxymenra

Ilex

Banancosslii cuer

Iucp ananuTHaeckoro yuera
KomuyecTso

Ilena

I'ox oTuetHOTO NIEpHOTA
Mecsiir OT4ETHOTO IepHoia
Howmep noxymenra

Hex

banancoBblii cuet

[udp aHaIMTHUECKOTO yueTa
Bun onepauun

Canb10-000poTHAsI BEAOMOCTh

I'ox oTueTHOrO NEpuona
Mecsi oT4eTHOrO NIEpHoOAA
Howmep 3akaza

HIudp marepuana

+BBO/1 HaHHbIX()
+1pocMoTp AaHHBIX()

KonuuectBo Bxoasiiee canbao
Hena IIpuxon
Cymma ToBapHBIH BEITYCK
+BBOJ] IaHHBIX() Hcexopsmee canbio
+mnpocmoTp aaHHbIX() Komnuecrso

Lena

CymMma
ToBapHBIii BBIMYCK IO T'OTO- +pacuer()
BBbIM H3/1eTHAM +npocmotp()
I'ox oTuetHOTO NIEpHOTA +neyars()

MecsIl 0TYETHOTO TIEpHOIa
banancoBblii cuet

[udp aHaIUTHUECKOTO yueTa
banancoBbIii cueT 3aka3a

Ilex

udp marepuana
Konmaectso

Iena

+pacuer()
+mpocmotp()
+neuarn()

Pucynox 147 —/liaepama oemanizayiii kracis
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Ocki1bKM B3a€MOIisl 00'€KTIB Y BUMaAKax poOOTH 3 TOTOBUMH BUpOOaMHU 1
HamiBdaOpukaTaMu JEKUIbKa PO3PIZHAETLCS, JlarpaMy Koormeparlii Mmojamo y
JBOX BapiaHTax — JJisi poOoTH 3 iHTepdericamu «l'oToBi BupoOu» (puc. 148)1i
«HaniBdadpukaru» (puc. 149).

6: npomssecTy
—>

. -  KoppekTipoBka : Hopmatub! 1o
: ToBapHbI BbIMyCK M0 rOTOBbIM M3JEIMAM

rOTOBbIM WU30eNmAM
5 Bbﬁ] MHATb 2:3avp7 a

: Mpvxof Mo roToBbIM

> u3genmam
3. BBO, X A
: Canbpo no :[oToBbIE
rOTOBbIM M3oemaAM | <— u3nenms 4: BBO/ AaHHbIX
7: pacyet -
: Pacxop no rotoBbIM

o (*)Op b@aﬂ:’ n3genam

1: Hava

: ObopoTHO-CanbaoBas

<— BEAOMOCTb
10: npocmoTtp

: 3aB. CKnaaom

Pucynox 148 —/liacpama xoonepayii npu suxopucmogysanti inmepgeticy

«l'omosi supobu»

Po6oTa Hamioi cuctemMu HIYMM HE BIAPI3HAETHCS Bl (QYHKI[IOHYBAHHS THU-
MOBOi1 CHUCTEMH, TOMY JllarpaMa CTaHiB He OyayBaacs.

Jlns MojieNroBaHHS IIPoIleCy BUKOHAHHS orepailiii mooro UML Bukopu-
CTOBYIOTBHCS JllarpaMu JIsIIbHOCTI; Ha pucyHky 150 mokaszani nii, siki BigOyBa-

I0ThCSI 11 yac QyHKIIOHYBAaHHS 00’ €KTa.
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- 6: npounssecTu
: ToBapHbIN BbINYCK MO KOppEeKTMDOBKa —> : HopmatuBbl no
nonycdabpvkaTtam : nonycdabpvkaTtam
8: pacuurath 5: Bg\l ONHUTB > 32
: Canbo no ' : Mpwxop no
nonydabpukatam nonycdabpukaTtam
7. F%M 3: BBOA AAHHbIX
: MonydabpukaTsl 4: BBOA JaHHbIX
e ——
:Pacxop no
nonycdabpvkaTtam

9:
1 Haqapo% OThbl ® M@Baﬂ)

: OBopoTHO-canbaoBas

<— BE€AOMOCTb
10: npocmoTp

: 3aB. cknagom

Pucynox 149 —/liaepama koonepayii npu ukopucmogy8auHi inmepgeticy

«Hanispabpuxamu»

[lepen moOymoBOIO JiarpamMui KOMIOHEHTIB BUIIJIUMO ICHYIOYl B CHCTEMI
iHTepdeiicu (iHTepdeiic € «o0mmudsM» 00’ €KTa ISl IHIIHX 00'€KTIB CUCTEMH).

st poOOTH 3 TaHUMU HEOOXITHUN KOMIOHEHT «Tabmuii», a i npe-
CTaBJICHHS JaHUX TaOnuill — intepdeiic «PodoTa 3 qaHUME». Y CBOIO Yepry, po-
00Ta 3 JTaHUMH MOXE BKJIIOYATH MEPErJisi 1 pelaryBaHHs JTaHUX, 3aCTOCYBAaHHS
3amuTIB Ha BUOIPKY 3a 3a/1aHOI0 YMOBOIO 1 ()OpMYBaHHS 3BITY 3a 33JJaHOI0 YMO-
Bo10. OTxe, BUAIMMO HAcTymHi iHTepdeiicu: «BBeneHHI», «3aBaHTaXCHHS»,
«[lepernsan», «PenaryBanus», «3anuT Ha BUOIpKy», «3BiT». OjiepkaHa aiarpama
KOMITOHEHTIB 300pakeHa Ha pucyHky 151. KoMmmnoHeHTH, 110 MarTh THII
«:Tabmuuss», Ha ¢Gi3MIHOMY PiBHI TMOJIaHI BIAMOBIIHUMHU TaOIHIIMU 0a3u jJa-

HUX.
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roToBble 13aenms nosycabpukaTtol

< BBOJ np@ < BBO/, NpoOXoAa >

KoppekTvpoBaTh \/ He KoppekTuposats He KOppeKT”pOBaTbJK KOppPeKTUpOoBaTh

BBEAEHNE < Bssi,qKzgze
3akasa
KOPPEKTMPOBKa KOpPPEKTMPOBKa

PacueT ToBapHoro \/ f PacueT ToBapHoro
BblIMycka /\ /\ BbIMycka

dopmupoBaHme dopmMupoBaHue
oT4eTOoB 0oT4eToB

< MpocmoTp > < MpocmoTp >

°

Pucynox 150 =/liaepama disnonocmi

Jnis 300paxkeHHsI 3arajibHOI KOHQIrypallii 1 TOMOIOrii po3NoAiJIeHOI Ipo-
rpaMHOI CUCTEMH iCHY€ jiarpama po3ropTaHHs (posMimieHHs). [IpoaHanizyemo
BY3JIH, 3aJII5IH1 B HAIIII CUCTEMI.

[TpoexToBaHa mporpaMa NOBHHHA MpalfoBaTH 3 6a3010 naHux. baza nanux
€ BHJIAJICHOI0, TOOTO PO3MIIIYETHCS Ha cepBepi Mepexi (apXiTeKTypa MpOeKTo-
BaHOi «KimieHT-cepBep»). st OTpUMaHHS AaHUX KITIEHT-T0IATOK» (QOpMYE i
MOCUJIAE 3aMUT BUAAJIeHOMY cepBepy. CepBep 3aCTOCOBYE YMOBY 3alHTy J0 Aa-

HUX 1 MEPEKEI0 BIAMPABISIE KIIIEHTY-I0AaTKy» BiAMOBiHI naHi (puc. 152).
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Mpocmotp Kopexmposka:; |- Mpocmotp

3anpoc () Penakmposate Ev—

O Bson 3anpoc‘ -

Omyer
1 [Lara::
OSonpoc - 3anpoc
\ Ha BbIBGOPKY 1 Q Pacuet
Bxogsiwee canbgo :: ToBapHbIN BbIMYCK :: /O MpocmMoTp
Tabnumua Tabnvua
onpoc —O PepakmposaHue
Ha BbIGOpK
() Barpyska g OTyeT 3
Canbao N *O MpocmMoTp
npeanayuiee :t: OBopoTHas MpocMoTp
BegoMocTs (1 OTieT ?
- = ST Hopmatusbi:: Omyert 4
Mpuxog :: Ta6nmua L~
Tabnuua
3onpoc
Ha BbIBOpK!
pKy 3onpoc
Oruer 2 Ha BbIGOPKY O Sarpyska
Pacxon - KopektipoBka :: KoppekTupoBka:: Hopmams
Ta6rvua 3anpoc 3anpoc

O
MpocmoTp

Pe,qaxmpoaaHmeé O MpocmoTtp

Pucynox 151 —/liaepama komnonenmis

Pe,qaxmposaHmeQ OI‘Ipocmm‘p

Monb3oBatenbckui MK

OT1obparkeHne Mporpamma
OaHbIX S S——
SQL /P
‘ ¢ OaHble
CepBep
Basza gaHbIx Cepsep

6a3bl gaHbIX

Pucynok 152 —/{liaepama poseopmanHsi
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CnpoekToBaHa iH(dopMaliiiHa cucTeMa Oyjia peajli3oBaHa y CepeOBHUIIII
Borland Delphi 7 six mporpamumii mpoaykt «I"0TOBI BUpOOM>» yIIpoBaKeHaA Ha
KuiBcbkoMy aBiamiiiHOMy 3aBOJii «ABiaHT» [28].

ByB npoBenenuit po3paxyHOK €KOHOMIYHOI €(PEKTUBHOCTI, 3T1AHO 3 SIKUM
npUpicT NpUOYTKY Ha OJHY TPUBHY OJHOPA30BUX BUTpAT (KaIliTaIOBKIACHB)

noBUHEH ckiactu 5,04rp. TepMiH OKYMHOCTI KamiTalOBKIaeHb — 2,5MiCSIIl.

4.8 Indopmaniiina cucteMa 1Jisi MAPKETHHTOBUX [10CJi/’KeHb

i anaJsi3y HagiitHOCTI

OpHMM 3 OCHOBHHUX €TaIliB CTBOPEHHS Oy/b-IKOT0 BUPOOY € BU3HAYCHHS
roro obsacti (PyHKIIOHYBaHHS — HIIlll JAHOTO BUPOOY cepesl MHOKUHU HOMY
noaioHuX. Ilicas cTBOpeHHS AOCHIIHMX 3pa3KiB 3BHYANHO BUKOHYIOTHCA J1a0o-
paTopHi, a MOTIM 1 BUpOOHMY1 BUNPOOyBaHHS. 3a HACIIAKAaMU BUIIPOOYBaHb, a
TaKOXK aHami3zy OaHKy JaHUX eKCIUTyaTtalli MmoAiOHMX BHpPOOIB BHU3HAUAIOTHCA
CTATUCTUYHI XapaKTEPUCTUKHU HaIHHOCTI 00'ekTiB. Ha mincraBi ix aHamizy po-
OUTHCS BHUCHOBOK IPO T€, HACKUIBKA BUPIO BIAMOBIA€ BUMOTaM HaJIMHOCTI,
TOOTO BUKOHYETHCS CTAaTHCTUYHA OIIHKA OJHI€] 3 HAWBAKJIMBIIIMX CKJIATOBUX
AKOCT1 BUPOOIB.

JUi O3ULIIOHYBAaHHS TEXHIYHUX BUPOOIB 1 AJIs aHATI3y HIlI pI3HUX TOBa-
piB MOXKe OyTH BUKOpHCTaHa iH(popmaliiiHa cuctema. Hampukiana, HeoOXiTHO
BU3HAYUTH, KA po3(dacoBKa MPaJbHOrO MOPOIIKY MaTUME HAWO1IBIINI TOMHT.
3a J0NMOMOTOI0 COIIaTBbHOTO ONMHUTY a00 aHKETYBAaHHSI BU3HAYAEThCs HAOIp na-
HUX SIK BapiallilifHUN psJ 3HAYEHB 1 32 JOTMIOMOTO0I0 1H(QOpMAIItHOI cucTeMu Ma-
PKETUHTOBUX JOCIIKEHb BU3HAYAETHCSI HAMOUTBIN 3aTpeOyBaHUi 00'€M ymako-
BKH.

TakuM yuHOM, € HEOOXIIHICTh 33J0BOJICHHA MOTPeO PI3HUX CYO'€KTIB B
CTaTUCTUYHOMY aHaji31 CTOCOBHO MapKETHHTOBUX JOCTIIKEHB VISl MO3UII0HY-
BaHHsI BUPOOIB 1 OIIHKY HAJIHHOCTI TeXHIYHUX 00'€KTiB. O0'€KT HOCTIHKEHHSI —
BapialliiiHl psiAM YUCIOBUX 3HAYEHb XapaKTePUCTUK BUKOPUCTAHHS BUPOOIB, a
TaKOXX BapialliitHi psAau yaciB 0€3BIIMOBHOI pOOOTH, YaciB BIIHOBJICHHS a00 Ha-
nanaku. Ha ocHOBI mepiux MpoBOASTHECS MAPKETHUHTOBI JOCIIKEHHS Hilll, APYT1

BUKOPHUCTOBYIOTHCS JIJIi CTATUCTUYHOIO aHAJII3y HAJIIMHOCTI 1 KOHTPOJIIO SIKOCTI

BUPOOIB.
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Jlnis mpoekTyBaHHs 1H(OpMaLiifHOT cucTeMu Oyia 3acTocoBaHa yHi(iKo-
BaHa MoBa ctBopenns mozeneir — UML (Unified Modeling LanguageBiu ao-
nomarae BijoOpa3uTu 0aueHHs CUCTEMHU 1 J1Ja€ MOXKJIUBICTh OOTOBOPIOBATH MOTO
31 BCiMa 3allikaBlIieHUMHU oco0amiu. [le poOuThes 3a JOMOMOrow HaboOpy Mo3Ha-
YeHb 1 Jlarpam, MpuIoMy KOXHa JiarpaMa BUKOHY€E CBOIO POJIb y TPOILieci po3-
pobku. ITobymoBa UML-giarpam BukoHyBajacs y mporpami Rational Rose
Enterprise EditionToMy cTBOpeHi aiarpaMu BioOpa)karOTh OCOOIUBOCTI IBOTO
THCTPYMEHTY.

CnoyaTtky cpopMyITFOEMO OCHOBHI BUMOTH JI0 CUCTEMH, 1 SIKi 3a/1a4l BO-
Ha TOBWHHA BUPIITYBATH:

1 Baegenss pi3HOTO TUIy JAaHUX, iX pelaryBaHHs, KOHBEPTallis y BiJIO-
BigHUH THN (MTPU HEOOX1MHOCTI) 1 meperiisi. J{ins XapakTepucTuk 00’ €KTa
MOXYTh 3aCTOCOBYBATHCS SIK BapialliiiHi psiiv, TaK 1 MOCIIAOBHOCTI Yac-
TOT 1 4aCTOCTEM.

BinnosigHa 06po0Oka BBEIEHUX JTaHUX, COPTYBAHHS 1 T.]I.
3anmuT y KOpUCTyBaya HEOOXiTHUX TSl PO3PAaXyHKY MapaMeTpiB.
Po3paxyHOK XapakTepuCTUK HAAIMHOCTI 32 BBEJICHUMH JTaHUMHU.

BucHoBOK BinoBiAHUX rpadikiB 1 3BITIB.

o O B~ WD

OckinbKy 1HTEpQeiic mporpaMu MOBUHEH OYTH MaKCHUMAaJbHO JIPYXKHIN
KOpHCTyBauy, iHQOpMaIiiiHa cucreMa MOBUHHA MaTH OOOJIOHKY, 10 Ha-
CTPOIOETHCSI KOPUCTYBAUEM.

Bizyansne mogemoBanas B UML € mpoiiecom moeTamHoro Ciycky Bij
Hal3araJpHImoi 1 aOCTPaKTHINIOI KOHIENTYaIbHOI MO MOYaTKOBOI CHCTe-
MU J10 JIOT14HO1, a TTOTIM 1 10 (P13UYHOT MOJIEJI1 BIMOBIIHOI MPOrPaMHOI CUCTE-
MU. [[71s1 TOCATHEHHS 1UX LUJIEH CIoYaTKy OyayeTbest Mojelb y (hopMi Tak 3Ba-
HOI JiarpaMu BapiaHTiB BUkopucTanHs (Use case diagramjio omnucye GyHKI-
OHAJIbHE TPU3HAYEHHS CHCTEMHU.

besnocepenniM koprctyBaueM cuctemu (aktopoMm) € «KopuctyBau 1C».
HMomy nocTynHi HacTymHi BapiaHTH poGOTH 3 iH(QOPMALIIHO0 CHCTEMOIO: Po-
0ota 3 manumu (BJIacHE cami po3paxyHKH), podoTa 3 opMoro (Ieperiisiy 3BiTiB i
iHpopMallli mpo cucrteMy, HacTpoilika iHTepdelcy mporpamu, OOUHMCICHHS Ha

BOYIOBAaHOMY KaJIbKYJIATOPI 1 iH.) 1 poOoTa 3 1ogaTkoBUMH MoaysimMu — Editor
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1 Converterlle minkom Bimoco6JieHl MporpaMHi MOAYJI1, MPU3HAYCHI JJIS JOTIO-
MIXKHOI poO0oTH 3 manuMmu (Meperisi JaHuX, X peaaryBaHHs 1 KOHBEpTaIlis 1o-
YaTKOBMX JaHUX y (opmar, NPUAHATHHN 1HQOpMAIiiiHOK cucTeMoro). Jlis

CIPOILEHHSI TPOSKTYBaHHS MOJIeNIb Oyiia po3ouTa Ha 2 Moy (OAMH BKIIOYA€E

inmmii). Ha pucynkax 153i 154 HaBoasaThCs aiarpamMu UX MOZIYJIIB

- \

< > < [Nonb3osarens NC

PaGoTa ¢ faHHBIMU, < ><]—Q >
<<include>> Pa6ota ¢ gon. MO,ClyJ'ISIMI/I MpocmoTp AaHHbIX B Editore
|
|
- |
|
< > <<include>> <,<mC|Ude» < > < > |

* KOHBepTMpOBaHMe AaHHbIX B |
Patora ¢ cbopmom Convertere \

<<include>>/ l
L ™ &
PesynbTatsl BoIGOPOUHbIX VA (\) KaﬂbeﬂHTOp
pacyeTos

MpocmoTp uHdopmaLwmm 06 NC
G 3anOMHWT, BIGOOUHbIX PacyeTos —
pacuyet < ) ( )

Hactpoiika 1C

<
< ) TMornHbI pacyeT xapakTepucTuk
BbIGOpoyHbIi pacyeT

~ HagexHocm
X\ BBoa AaHHbIX
<<include>> |

CommandLine

M3meHeHe HacTpoek dopMbl

Pucynox 153 —/liaepama eéapianmis euxopucmanns (20106Ha npocpama)

[ToBHA MOENH CKJIATHOI CUCTEMH JOIYCKA€E JCSIKY KiIbKICTh B3a€EMO3B's-
3aHUX YsBJICHb (VIEWS), KOJKHE 3 SIKHX aJIeKBaTHO BIJIOOpa)kae JCSIKUIM acIeKT
MOBeIIHKH a00 CTpykTypu cuctemu. [Ipu 1boMy HalzaraabHIIIUM TOJTAHHIM
CKJIaJIHOT CCTEMHU 3aBEJICHO paxyBaTH CTATUYHE 1 TUHAMIYHE YSIBJICHHS, 5Ki, Y
CBOIO U€PTy, MOXKYTh HMIAPO3AUISTUCS HA 1HII, OLIBII MPUBATHI ySIBICHHS

Jlo cTaTUYHOTO YSBJICHHS BIJIHOCHTBCS BiJIJI3EpKajieHHs KiaciB iHpopma-
IIAHOI CUCTEMHU y BUIJISAII JAiarpamMu KiaciB. Po3poOka JIoriyHoi Mojieni CucTe-
MU y BUIJISIII JlarpaMu KJaciB MOCIAA€ HEHTpabHE MICIE Y IPOLEC] MPOEKTY-

BaHHs 1H(opMaliitHoT cuctemu. Y AaHiil poOOTI cTaTUyHa MOJENb po30uTa Ha

BJacHe JaiarpaMy kiaciB (puc. 155)1 koHKpeTH3arliio Kiacis 1i€i giarpamu (puc
156).
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Monb3oBatens UC

(from Use Case View) MmaBHas |~ /‘
<><\ c<includes> nporpamma
. |

T T
?
Bbi6op, I'IpO,ClOﬂ)KaTb nposepky () Ainclu de>>
<<|nc|ude>> \Bblﬁop anbTepHaTVBLI: OCTaBNATH - /
Q} — \3Haqenme Unu HeT < >
N _

\

BblBOA pesynbTaToB NpoOBEPKU Ha \ \ <<incl d\>> Bbi6op BeposiTHOCTV M Havana ‘
BbiNagatoLLue 3Ha4yeHms \ Incluae \ npoBepku (max unun min) ‘
\

<include>> N N \ \ <<include>>

,77777><} cncide> () \ J N \

YCT. HUXH. rpaHuLbl, MHTEPB. Pacu.Bep.xap-k, Kputepues W \ \

pasb., Bbibop 3akoHa pacnped. 7 [MupcoHa u Konmoroposa, rp.CTOVK.
7 A\ N

<<extend>> <<include>> < > |
. - |
MpoBepka Ha BbiNaaatoLL e
3HaYeHs
BbIBOAWTL CTAHAAPTHBIN oweT ( PesynbTaThl pacyeTos ‘
N %

MPOCM. pacyeToB, MPOAOITKEHME,
NOBTOP WrW NpepbIBaHne paBoTs!

Pucynox 154 —/liaepama eéapianmis suxopucmanus (0CHOBHUL pO3PAXYHOK)

Mogynm OtyeTnl

MNonb3oBaTtens NC

(from Use Case View)

NcxogHble gaHHble Q

dopma

<<include>>

<<include>>

BblbopoyHble pacyeTsl

MorHble pacyeTsl

Pucynox 155 —/liaepama xnacis
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OcHoBHUMHU KJacaMu €. iHTepdercHuit kiac «Dopma»; kiaacu «Moyii»,
«3BiTn», dlovatkoBi maHi», «BUOIPKOBI po3paxyHKn», «loBHI pO3paxyHKU» i
kiac akropa «KopucryBau [C». BitHOCHMHM MIXK KJlacaMH y Alarpamax, mo0ymo-
Banux B Rational Rose Enterprise Editiosiiucyrorbest 1moaiOHO BiTHOCHHAM Y

Aiarpamax BapiaHTIB BUKOPHUCTaHHS.

Bbi6opoyHble pacyeTs! VcxopHble faHHble Mogynu lMonHble pacyeTs
EScpen.apudm. ESsap.pan ESEditor v1.0 BScpen.apudm.
BEcp.kB.OTKMOH. EuacTotsl EZConverter Ecp.ke.oTkroH.
EBmaxc. BSuactocm Emakc.

ESmu, Wnpocm.neps.papa() EEMUA.
EZkoadxb.sapuaL. Wseon_u3_daitna() Snpocm.o6pab.psiaa() ESkoadxp BapuaLl,.
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Pucynok 156 —Koukpemuszayis xnacis

JIts BijI3epKalleHHsT TUHAMIYHHX OCOOIMBOCTEH (acIeKkTiB) MpOSKTOBa-
HOI CHCTEMH 3aCTOCOBYIOTHCS JlarpaMu MOBEIIHKH, 5Kl MOAaH1 PI3HUMU BUIAMU
niarpam (cTaHiB, IisUTLHOCTI Ta B3aemoJii). B inTepnperanii Rational Roseriar-
pamu CTaHiB 1 JisUIbHOCTI 00'eHaHI e1nHOI0 Ha3Boro — State Machine Diagram.
[IpoTe moOya0Ba ix B3a€MHO HE3aIeKHA.

Hiarpama craniB (Statechart)ipusnauena s BimoOpaxeHHsI CTaHiB 00'e-
KTIB CHCTEMH, 110 MAlOTh CKJIAAHY MOJETh MoBeMiHKUA. CTaHU CIOTY4YeHI MiX
co0010 BIAHOCMHAMH acolliallii, HaJl IKUMH, SIK IPABHUJIO, HAJMKCAHI YMOBH Iie-
pexony 13 CTaHy J0 CTaHy. Y NMPOEKTOBAaHIN CHUCTEMI JiiarpaMa CKJIQJaeThes 3 3
OCHOBHUX CTaHIB: BBEJICHHS JaHUX, IOBHUH 1 BUOIPKOBUM po3paxyHOK. [Ipuyo-

My, Y BBEJICHHS JJaHHX € TiJICTaHH, a Y pO3pPaxyHKIB € CIHCKH il (puc. 157).

167



BBog AaHHbIX (click)
YacTocn
MonHbIn pacyeT
(click) \
i entry/ 3arpy3ska AaHHbIX
(click) HacTotsl O do/ Pacu.cTat.xap-k
click (click) do/ Mposepka Ha BbIN.3HaY.
do/ YcTaHOBKa HWDKHEN rpaHuLbl

I do/ YcTaHoBKa MHTepBana pas6ueHus
. do/ Bbibop 3akoHa pacnpegeneHust
(click) do/ Pacuer Bep.xap-k
do/ Pacu.kputepusi MupcoHa
(click)

do/ Pacu.kputepusi Konmoroposa
(click) (click )
(click )

do/ Onpepenexue rpaHuL, CTOMKOCTU
BblGopoYHbI pacyeT

!

4

exit/ BbiBog, pesynbtatoB

.

entry/ BbiGop 4To paccuutatb (click) |
. do/ 3arpyska faHHbIX .w
&/
do/ Pacuet
exit/ BbiBog B oTyeT

Pucynox 157 /liaecpama cmanie

Jliarpama JissIbHOCTI — 11€ MOJAJIBIITUNA PO3BUTOK JiarpamMu cTaHiB. BoHa
JI03BOJISIE€ TOKa3aTH HE TUIBKUA MOCIIAOBHICTh MPOIECIB, aje 1 X Taly>KeHHS 1
HaBITh CUHXpOHi3auio0. [ moOyaoBu niarpaMu IisIBHOCTI MPOEKTOBAHOI 1H-
dbopmariitHoi cucremu Oynu BuOpani 4 knacu:. «KopuctyBau IC», «Bubipkosi
po3paxyHku», «10BHI po3paxyHKn», «3BITU» (IHII OMYIICHI, K 110 MAIOTh J0-
HOMIXKHE a00 CYIyTHE PO3paxyHKaM 3HauYeHHs) — pucyHOK 158.

Jlis mpoekToBaHOi 1H(OPMALIMHOT CHCTEMHU MOKHA CKJIACTH Alarpamy
KooIepallii, mojaHoi y 3 acrekrax: iHTepakTuBHa 4yactuHa (puc. 159) —B3aemo-
Jlisl KOPUCTYBa4ya CUCTEMHU 3 PI3HUMHU (popMamHu 1 3BiTaMH, BUOIPKOBUI po3paxy-
HOK (puc. 160)i moBHHit po3paxyHok (puc. 161) —B3aemo/1iss KOpUCTyBaya 3 CH-
CTEMOIO Y MPOIIeCi BUIIE3TaJaHNX PO3PaXyHKIB.

VYci onucani AiarpaMu OMUCYIOTH JIMIIE SIKYCh a0CTPaKI[iio, ICHYIOUY JIH-
1Ie BipTyasibHO. J{J1s1 onucy peanbHIMOoT 1 JOCTYMHIMIOT Al pO3yMiHHS (Di3UUHOT
(dhopMHU CUCTEMHU 3aCTOCOBYIOThCS JIlarpamMu peajizalii — aiarpama KOMIOHEHTIB
1 miarpama po3roptanHs. JliarpaMmy KOMIIOHEHTIB IPOEKTOBAHOT CUCTEMH MOXHA
poO3rIAAaTH K Alarpamy MnpoekTy cuctemu (puc.162)i miarpaMy KOMIIOHEHTIB
peaitizoBaHoi cuctemu (puc. 163).

OckUIbKY POEKTOBaHA iH(OpMaIliiiHA CHCTeMa HE TIPUITYCKAE MEPEKEBY

pobOTYy, TO JliarpaMa po3ropTaHHs He Oyay€eThCs.
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[Tporpamua peanizailis cucTemMu Oyja BHKOHaHa B cepefowuili Borland
Delphi 6.0.ITpoext maB Ha3By StatWorksi sxiaroua 12 ¢popm intepdeiicy i 0i-
abire 6,5 THC. pAAKIB moyaTKOBOro tekety [29]. YV maHwuit yac mporpama BHKO-

PUCTOBYETHCSI B HAaBYAJIBHOMY Tpolieci kKadenpu «MeTtanopizainbHi BEpCcTaTu Ta
iHcTpyMeHTH» JI/IMA.

Monb3oBatens UC BbI6opoyH.pacye b MonHble pacy.

OxupnaHve Oxvnatne
(click BeiGopa BbIGopa

\%k) 3arpyaka_aaHH
3arpyska_aakH o
bIX \V
Pacyert crat
xap-k

Orietsl

€CIW BXOLWT B BbIGPaHHLIE ) Q/
N
BbIN 3HaY
Pacuer \l/
F/ YcTaHoBka
HWXKH.FpaHuLibl
\
\

YcTaHOBKa MHTepBana
pasbueHus

€ecrnv BbibpaH m/
3aKOH
BriGop 3akoHa
pacnpefieneHs |

Pacy.kpuT.MupcoHa

Pacy.kput.Konmoroposa

\

Onpep.rpaxuL
CTOIKOCTU
BbiBOA, PeaynbTar pacy.sep.xap-k 1

pesynbTatoB CTaHA.oTyeT

MpocmoTp \ opmupoBaHme
otyeta omieTa

OxupaHve

P

1

Pucynok 158 —/[iaepama disnonocmi



$opma

1: co3gaHune_dopmbi( )
6: 3akpblve_dopmbl( )

/

2: cpopmupoBaHue_otueta( )

%popmcoaka_(bopmu( )

\

5: npopucoBka_copmbi( )

O > : OMyeTbl

; : 4: 3akpbiTne_gopmbi( )

: Monb3oeatens VC

Pucynox 159 —/liaepama xoonepayii (inmepaxmusna yacmuna)

2: 3arpy3ka_aaHHbix( )

: icxogHble : MonHble
[ aHHble acyeTbl
1: BBOA( )T i 3: gopmupoBaHre_otyeTta( )

4: npocmoTp( )

O

A

: Monb3oatens VIC

Pucynox 160 —/liacpama xoonepayii (noenuii po3paxynok)

2: 3arpyska_pgaHHbIx( )

: MicxoaHble > : BbI6opo4yHble
OaHHble acyeTbl

i 3: opmmpoBaHme_otyeta( )

4: npocmoTp( )

: MNonb3oBatens NC

Pucynox 161 —/liaepama koonepayii (6ubipxosutl po3paxyHox)
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StatWorks.dpr StatWorks.dof

StatWorks.cfg

\ //

N
StatWorks.exe /.~

Pictures *.dcu

|

/ StatWorks.res

1

*.pas

*.ddp

Pucynok 162 —/[iaepama komnonenmis npoexmy cucmemu

_Version.txt

<<Application>>
Converter.exe

C

Data\gran_stoyk_st_090.t
bl
StandartRep
ort.txt

\ \\
Data\gran_stoyk_st_080.t
bl ~_ \

— T

Data\gran_stoyk_st_095.th

| Datalpaindat //

|
(=N
| S

Data\veybul_b.tbl
J—

—

Data\vip_zn_099.tbl J

Data\vip_zn_095.tbl J Datalveybul_k.tbl /I \\Data\gran_stoykS_Oso.tb \
|

O o O

Data\vip_zn_0999.tbl Data\veybul_w.tbl Data\gran_stoyk3_095.tbl

D
) |

A

Data\ver_Pirs_095.tbl

Datalver_Pirs_099.thl

Editor\fopen.dat

<<Application>>
Editor\Editor.exe

Editondata.tmp

_@

Data\ver_Kolm.tbl

Data\opt.ini

—

Data\gran_stoyk_090.thl

O

Data\gran_stoyk_080.thl

=

Data\gran_stoyk_095.thl

——
tablici.txt ﬁ

=
RN
N

]

Pucynox 163 —/[iaepama komnonenmis peanizo8anoi cucmemu
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