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[NIEPEIMOBA
Cucremn aBTOMAaTH3allii TPOLIECY TNPOEKTYBaHHS HOBHUX BHIIB
npoaykiii (CAIIP) BimHOCATH 10 CKJIQJHUX MPOMUCIOBUX cucTeM. BoHu
pPO3B’A3yIOTh 3ajadi MiABUINEHHS e(EeKTUBHOCTI TpyAa iH)XKEHepa Ha
CTaisIX MMPOCKTYBAHHS 1 ATOTOBKH BUPOOHHUIITBA.

Sk Oynp-sxa cximagHa cuctema, CAIIP ckmamaerscs 13 miacucrem.
[lincucremMn OyBalOTh JBOX THMIB: TPOEKTYBaHHS 1 OOCIyrOBYBaHHSI.
[limcucreMn  TPOEKTyBaHHA  BHUKOHYIOTh  (DYHKIII  TPOEKTYBaHHS.
OOCyroBytoui  CUCTEMH — 1€ CEpPEAOBHINE, SKE MATPUMYE
(YHKLIOHYBaHHS MiJICKCTEM IIPOCKTYBaHHS.

CKIIafHICTh CTPYKTYP CHCTEM aBTOMAaTH30BAaHOTO MPOEKTYBAaHHS Ta
iX (yHKIIOHYBaHHS, OOYMOBJICHI CKJIAIHICTIO pEaTbHUX 3amad aHHSI Ha
MiIPUEMCTBI, TOOTO CKIIQIHICTIO IPEMETHOT 00JIACTI.

MeToro BUKJIagaHHsA AUCUHUIUTIHM «KOMIOHEHTHI TEXHOJOTII B
CAIIP » — € 3acCBO€HHSI CTyJ€HTaMH 3HaHb Ta OJEpP>KaHHS MPAKTUUHHUX
HaBHYOK 3 CTPYKTYpHOTO (PYHKITIOHATFHOTO MOJACIIOBAHHS CKJIATHUX
nporpaMHux cucteM 3a Meronodoriero IDEFO Ta cTBOpeHHS SKiCHOTO
porpamMHoro 3abe3nevueHHs Ha 0a3i ux Mojesei moBoto Visual Prolog.

OYHKITIOHATBHI  MOJETl 3aCTOCOBYIOTh [UIsi MIPKyBaHHA Haj
¢yHKUiIMH Tporpam (MOAYJiB) TpH KOJEKTHBHIH pO3pOOLI CHCTEMHU.
loTtoBy  (QyHKImiOHaNILHY MOJZIENbh  3aCTOCOBYHOTH I peaizarii
IIPOTPaMHOT0 KOMIUIEKCY a00 MOAYJIBHOI IPOrpaMu.

QOyHKIIOHAIBHI MOJEJNi CTBOPIOIOTHCS Ha €Talll KOHIENTYaJbHOTO
MIPOEKTyBaHHs MporpamMHux cucreM. [IporpamyBanHs 3a QyHKIIIOHAIBEHOO
MOJCITIO  JTO3BOJISIE  CTBOPIOBATH  SIKICHE 3a0€3MEYCHHS IPOTpaMHe
3a0e3MevYeHHs.

Mertoponorist IDEF0 mictuTh npaBuiia noOyaoBu (yHKIIOHATBHUX
Mozeied, X KOperyBaHHS Ta OLIHKY SKOCTI Mojenei. Bmict mpaBui
moOy/I0BM MOJIENe Ta KOHTPOJIO iX SKOCTI 0a3yloThCSd HAa CHCTEMHOMY
aHaJi3i, o 3abe3nevye AKiCTh MPOrpaM, CTBOPEHHX 32 MOJICIISIMHU.

Jisa peanizanii mporpaMHoro 3abe3neueHHs HaMu OyJia oOpaHa MOBa
Visual Prolog. CtBOopeHHS MOmyiapHOI TIporpamMu abo MPOrpamMHOTO
KomIuiekcy MoBoro Visual Prolog Takox 103BOJISIE IPUCKOPUTH PO3POOKY
nporpamHoro 3abesnedeHHs. [Iporpamu MoBoroo Prolog 3HauHO Menmii 3a
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00’eMoM HiDK mporpamu HamucaHi Ha C++, 60 SBISIOTE COOOIO OIHC
3aBJIaHHS TBEPKEHHSIMH, a HE PEalli3yl0Th aITOPUTM.

Kpim Toro, mBuakicts podoTu nporpamu mMoBoto Visual Prolog He
Tipire, HiXK MBUAKICTE podoTu mporpam Ha C++. IIporpama mMoBoro Visual
Prolog xomminroeTbes Bigpasy y ONTHMI30BaHUH KO/I.

CryaeHTaMm IO BUBYAIOTH AWCLMILIIHY, IPOIOHYETHCS peallizyBaTu
(GYyHKIIOHATIBHY MOJIeTh CHCTEMH 3a 3aBJAHHSM, 1 peaii3yBaTH Mporpamy
JIOTIYHOIO MMapaJuTrMOI0, 3aCTOCOBYIOUH (DYHKITIOHATEHY MOJEIh, IKYy BOHH
CTBOPHIIY.

CTy/leHTH TOBWHHI OCMUCIWTH, IO HMPUHIUIHN PO3POOKH SIKICHOI
CHUCTEMH BXKE 3aKJIaJICHI B caMy METOJIOJIOTII0 CTBOPEHHS (HyHKIIIOHATHHOL
mozeii. ToOTo, SKIO PO3pOOIIOBATH MMPOrpaMHY CHUCTEMY TOYHO 3a
MOJICJIIIO, TO IIpOrpaMHa cucTema Oy/ie SIKiCHOO.
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1 KOHOEIITYAJIBHE ITIPOEKTYBAHHA
CKJAJHUX CUCTEM CTPYKTYPHUM METOJOM

1.1 IToHATTH CKJIAAHOI CHCTEMH

[cHYIOTH pi3HI BHU3HAYEHHS CHUCTEMH 3aJCKHO Bill IPEIMETHOI Ta
npobaemuoi obmacti. OCHOBOIO U KOXKHOTO C()OPMOBAHOTO BH3HAYCHHS
€ BU3HAYCHHS CHUCTEMH Yy CUCTEeMHOMY aHami3i. Cuctema — e 00’ekT abo
TIpoIIeC, €IEMEHTH SKOTO TIOB’s3aHl Y €IWHE Il PI3HUMH 3B’SI3KaMHU Ta
B1JHOIIIEHHSIMH.

VY AMcUMIIIiHI MM 3aCTOCYEMO BHU3HAYEHHSI CUCTEMH, IO Oa3yeThCs
Ha TOMY, I[0 €JIEMEHTH CUCTEMH IIOB’SI3aHi MiXK COOOI0 OIHOIO DYHKYIEH
ma memoro.

Cucrema — Oynp-Ka KOMOiHaLlisl anapaTHUX, MPOTPaMHUX 3aco0iB i
Jrozieil B3a€EMOIIOB’SI3aHUX, B3a€MO3AJICKHUX, SIKI npayiooms pazom npu
BUKOHAHHI KOHKPEeMHOI (YHKYIL 0151 O0CACHEeHHs CRITbHOT Memiu.

VY cucremi 30epiraroTbCs OCHOBHI BIIACTUBOCTI TP TIEBHUX
30BHIIUIHIX Ta BHYTPIlHIX 3MiHaX. CTPYKTypOIO CHCTEMH Ha3HBarOTh
CYKYNHICMb CMIUKUX 36 S3KI8 eleMeHmis cucmemu, MO 3a0e3MedyIoTh il
IUTICHICTE 1 30epedcenHsi OCHOBHUX 6AACMUBOCTEN, NPU NeBHUX 308HIUUHIX
ma GHYmMpIuHIX 3MIHAX.

Icaye npBa THOHM cucTeM, SKi  BaXKO CTBOPIOBATH  CiIabo
CTPYKTYpOBaHi Ta CKJIaHI CUCTEMHU.

Crnabo cmpykmypoeanow cucmemor) Ha3uBalOTh TaKy CHCTEMY, B
SIKi 3B’SI3KM €JIEMEHTIB HE CTiHKH, 1 TOMYy iX OIHUCYHIOTh TiIBKH 3
BpaxyBaHHIM YMOB, TIPH SIKUX 3B’ SI3KH CTIHKH.

Cnabo CTpPyKTypOBaHI CHCTEMH — 1€ MNOOUIBIIOMY TNPHUPOJIHI
cucremu. [Ipuknamom cinabo CTPyKTypoBaHOI cucTeMu € Boja. Boma crae
JTIHOJIOM TIPY 3MiHi 30BHINTHIX YMOB - TeMITepaTypH. BUTbIIiCTs MPUPOTHUX
CUCTEM CJIa00 CTPYKTYpPOBaHI.

PosrnsgatoTh 1Ba THIIA CUCTEM: BiIKPUTI Ta 3aMKHEHI.

Y 3aMKHEHHX CHCTEM CepeloBHIa HeMae. PeallbHO 3aMKHEHUX
CHUCTEM HEMa€, BCi CHCTEMH BITKPHUTI. 3aMKHEHA CHCTEMH aOCTpaKIis, Ky
BHKOPHUCTOBYIOTh Y BUITAJIKY, SKIIO CEPESIOBHUINEM HE IIKABIISATHCS.
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Bigkputi cuctemMun MaroTh cepemoBuine. CepemoBHUINEC CHUCTEMH —
KOJIO, B SIKOMY Tpaifioe cucrema. CepemoBHUINE CUCTEMH MICTUTH 1HIII
CHCTEMH, TEXHOJIOTii, BUPOOHWYI CTPYKTYpH, Oprasizamii, siki OymyTb
MIPAITIOBATH Pa3oM i3 CHCTEMOIO IUIS JAOCATHEHHS CHIIbHOI Memu, npome
BUKOHYIOMb CB0L PYHKYIL.

Bci cucremMu BHpOOHMIITBA B3a€EMOJIIOTH OJHA 3 OjHOK. KoxHa
CHCTEMa B3a€EMOJi€ 3 CEPEJOBHUINEM dYepe3 BXOAM Ta BUXOAU. Bxomamu
Ha3MBalOTh MHOXKHMHY KOHTaKTiB, Yepe3 SKi BIUIMB CEPEIOBHIIA
nepeaeThes cucTeMi. BuxomaMu Ha3MBalOTh MHOXKUHY KOHTAKTIB, 4epes
SKi CHCTeMa BIUIMBAE Ha cepenoBuine. Jo CKIamgHUX MPOrpaMHHUX CHCTEM
BIIHOCATH CHUCTEMH aBTOMAaTH30BAaHOTO MPOEKTYBAaHHS HOBHUX BHIIB
npoaykuii (CAIIP).

Cknaoni cucmemu. BupoOnudi cucremu cknaasi. Jlo ckiagHux
MIPOTPaMHUX CHUCTEM BiIHOCSTH CHCTEMH aBTOMAaTH30BaHOTO MPOCKTYBAHHS
HoBUX BUiB npoaykiiii (CATIIP).

CucreMy Ha3UBaIOTh CKJIAJHOI, SKIIO BOHA BUKOHYE BEJIUKY
KITBKICTh (DYHKIIIH, BUKOPUCTOBYE BEIHMKY KiIBKICTh IaHHX PI3HOTO
XapaKkTepy, CKIAAAETHCS 3 BEITUKOI KITBKOCTI €JIEMEHTIB, SIKi TTOB’I3aHi MiX
c00010 3B’s13KaMu pi3HOTO TUITYy. CKIIaTHICTh CHCTEMH 3aJICKUTH TAKOXK BiJT
KUTBKOCTI Ta CKJIaTHOCTI 3B’SI3KIB 3 CICTEMaMH CEepPEIOBUIIIA.

J1st CKITaHUX CHCTEM XapaKTepHa: BIACYTHICTH CHCTEM — aHAJIOTIB,
10 HE JI03BOJIIE BUKOPUCTOBYBATH THIIOBI MPOEKTHI DPIIlICHHS; HAsSBHICTH
MiJICUCTEM, 1110 TICHO B3aeMojit0Th. KokHa mifcucreMa po3B’s3y€ CBOIO
JIOKAIbHY 3ajady 1 Ma€ CBOE€ Tpu3HadYeHHsd. lligcucremu MaroTh
HeperJlaMEeHTOBaHI 3alUTH J0 JaHUX BEJIIMKOTO 00CHTY.

CTBOpeHHST  CKJIaJHUX  MPOTPaMHUX  KOMIUIEKCIB ~ BHMarae
3aCTOCYBaHHS MOJYJIB MpPOrpaM CTBOPCHHX 3a PIi3HUMH TEXHOJOTiISIMU
pi3HMX KommaHii. OCTaHHI pPOKH CTamu 3 ABIATBCS IHTETpOBaHi
CepeloBHIIa, 110 3a0e3MeUyI0Th KpociiaTopMeHe IporpaMyBaHHS.

InTerpoBani cepenoBHIa MiATPUMYIOTh HE TUIBKH HpPOTpaMyBaHHS,
a 1 peali3yloTh KEpyBaHHA NpPOSKTOM. J[0 Takwmx CepemoBHIN MOYKHA
BimHectu cepenonuiia Borland C++, Eclipse. Bonu 3abe3neuyiots poboTy
HaJ MPOEKTOM BIPHUTYJN 1O CTBOPEHHS IUCTPUOYTUBY CUCTEMH Ta
o OpMIIEHHS TOKyMEHTAIlii.
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[aTerpartiss 1HCTpYMEHTIB pI3HMX KOMIAHIH peai3yeTbes depes
€KCITOPT Ta IMIOPT, a IX B3aEMOIiA Yepe3 €NNHUIN PEIO3UTOPIN.

Koxna BupoOHHMua migcucTeMa MOKe (QYHKLIOHYBaTH Ha CBOIH
amapatHii mIaThopMi Ta BUKOPUCTOBYBATH CBOI IHCTPYMEHTAJIbHI 3aCOOM.
3a CHUCTEMHUM aHAIII30M MIJICHCTEMH CKJIAQHUX CHUCTEM TaKOX SIBIISIOTH
c000I0 cuCTEMY .

[IpoexktyBaHHS CKIaQAHUX Ta cJIab0 CTPYKTYpPOBaHUX CHCTEM
ckimamHa 3amada. Po3poOka TakMX CHCTEM 3aBXKIUH BUMarae poOOTH
KOJIGKTUBY CIleliaiicTiB pizHoro ¢axy. Jnsg BupilIeHHS MOCTaBIEHUX
3ala4 HEOOXiAHO IHTEHCHBHE CITUJIKYBaHHSA, SK YCEpeOuHI KOMaHIU
pO3po0IIOBaYiB CHCTEMH, TAaK 1 CIUIKYBaHHS i3 3aMOBHUKaMH. SICHO, IIIO
npu po3podli CHCTEM BHUTPAYaeThCsl OaraTo 4acy Ta KOLITIB, a SIKICTh
PO3pOOKH HE 3aB¥K/IM 33[0BLIIbHA.

[Ilo0 yHUKHYTH BKa3aHHX HEJOJIKIB KOJEKTHBH PO3POOHUKIB
3aCTOCOBYIOTb TIEBHY TEXHOJIOTiI0 PO3POOKH CHCTEM.

Hassemo Texwnonociero po3pobku cucmemu KOHKPETHHH OmHC
TEXHOJIOT1YHUX MPOIECIB 1 MOPAAKY IX BUKOHAHHS. A TpoIec KOJIEKTHBHOT
PO3POOKH CHCTEMH 1 Pe3yIbTaT MIPOEKTYBAHHS NPOEKMOM.

CTBOpeHHH CKJIaHUX ImporpaMHux KOMIIJIIEKCIB BUMarae
3aCTOCYBAaHHS MOJYJIB MpPOrpaM CTBOPCHHX 3a PIi3HUMH TEXHOJOTiISIMU
pi3HMX KommaHii. OCTaHHI pOKH CTalu 3 SBIATHCS IHTETpOBaHi
CepeIoBHINA, 110 3a0e3MeUyI0Th KpociiaThopMeHe IporpaMyBaHHS.

IaTerpoBani cepenoBuia MiATPUMYIOTh HE TUIBKH HpPOTpaMyBaHHS,
a 1 peadi3ylOThb KepyBaHHS MNpPOEKTOM. J[0 TakuxX CepeNoBHII MOXKHA
BimHecTn cepenorumia Borland C++, Eclipse. Bonu 3a6e3medyroTs poOoTy
HaJ MPOEKTOM BIPHUTYJN 1O CTBOPEHHS IUCTPUOYTUBY CHUCTEMH Ta
o OpMIIEHHS TOKyMEHTAIli.

[aTerpartiss 1HCTpYMEHTIB pI3HHX KOMIAHIN peali3yeTbes depes
EKCITOPT Ta IMIOPT, a IX B3aEMOIiA Yepe3 €ANHUIN PENO3UTOPIM.

1.2 /KuTTeBUil HUKJ MPOrpaMHoOi CHCTEMH

Ilig xurreBuM nwkiaoM mnporpamuoi cucremu (XKLI) po3ymiroTh
Oc3mepepBHUI  TPOIEC BiX MNPUHHATTSA pIMICHHS TPO HEOOXIIHICTH
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KUTTEBOTO IHUKITYy MPOTPaMHOI CUCTEMH, 110 PUCBSIUEHI ii po3poOILi.

CTpyKTypa >KUTTEBOTO IMKIY HPOTPaMHOI CHCTEMH BH3HAYA€THCS
MIDKHApOIHOIO OpraHizamiero 3i cranmapTu3saiii International Organization
of Standardization 3a cranmaprom ISO/IEC 12207. Mojeii KHUTTEBOTO
LOUKITYy CHCTEMU BU3HAYaIOTh BMICT i MOCJTIIOBHICTH €TamiB pO3pOOKH Ta
CYMpPOBO/DKCHHSI CHCTEMH, TOOTO BH3HAYAIOTH TEXHOJOTIi pO3poOKU
CHCTEM.

Icaytotp  Taki cTpaTterii ~ KOHCTPYIOBAaHHS MIPOrpamMHOrO
3a0e3IeYeHHS:

— BojocmajHa (JiHiifHA MOCTiAOBHICTH eTartiB po3pooku [13);

—  IHKpeMeHTHa (TmrKTigHA HOCIIIIOBHICTH eTaIrB
KoHCcTpytoBaHHs [13);

—  eBOJIOINIHHA (TrrKoTiaHA TTOCITiIOBHICTh eTamiB
KoHCTpytoBaHH [13).

Mu po3risHEMO BOIOCIIAJAHY Ta €BONIOLIMHY CTpaTerii Ha MpUKIai
KacKaJHOI Ta CIipajbHOI MOJIEJi )KUTTEBOTO LIUKITY.

1.2.1 Kackagna moaeJib

Kackanna Mozmens CKIala€Tbes 3 TAaKUX €TamiB PO3POOKH CHCTEMH:
CHUCTEMHMH aHaji3, aHali3 BHMOT JO MPOrpaMHOro 3a0e3neueHHs,
NPOEKTYBaHHS, KOAYBaHHS, TECTYBaHHsI, CYIIPOBOPKECHHS.

Cucmemnuti ananis. Ha erari BU3HA4alOTh POJIb KOXKHOTO €JIEMEHTY
CHCTEMH: IporpaM, KopuctyBauis, bJl, anmapaTypu, BUSBISIOTh B3a€EMOIII0
CJIEMEHTIB.

BusHauaioTe BUMOTH 10 KOXKHOTO CHCTEMHOTO eneMeHTy. KoxHy
MiIMHOKUHY CHCTEMHHUX BHMOT IPH3HAYAIOTh TICBHOMY CIIEMEHTY
cucremu. Ha erami cucTeMHOro aHamidy IJIaHYIOTH 00’€MH TPOEKTHHX
pobit. YTBOprOloTh Tpadik poOiT. Bu3zHa4garoTh CTyHiHE PH3UKY, IO
CHCTEMa He BIAMOBIJATHME BUMOTaM.

Ananiz eumoe 0o npozpamnoco 3abesneyenns. Jleranizyots QyHKUii
KOXKHOTO IPOrPaMHOr0 €JIEMEHTY, HOro XapakTepHCTHKH, iHTepdeiic.
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Pesymprar: cmemmdikaris I KOXKHOTO IPOTPAMHOTO €JIEMEHTY Ta
3aBepIIeHNH TIaH PoOiT.

Ilpoexmysanns. 3a crnenudikalielo BU3HAYAIOTH AaAPXITEKTYPY
MPOrPaMHOTr0 3a0e3Me4eHHs; MOIYJbHY, ITOPUTMIYHYy CTpyKTYypy II3;
CTPYKTYPH JIaHUX; BXITHUX 1 BUXITHUX QOpM.

CucremMa MoOXe SIBISATH COOOI0 TPOTPaMHHUI KOMIUIEKC, y SIKOTO
KOXKHA OKpeMa Iporpama Mparioe Ha cBOTi JUISHI BUpOOHUITBA.

Kooyeanus (peanizayis). YTBOPIOIOTH NPOTpaMHUN KOJ O0OpaHUMH
MOBaMH IporpamyBaHHA. Bubip MOB mporpaMyBaHHS 3aJ€KUTh Bil BUMOT
no I13.

Tecmysannsa. Ilim dac tectyBanHs [I3 BuU3HAUAOTh HedeKTH Yy
(GYHKIISX CHCTEMH, peali3oBaHiil JIOTilli, 00OpaHuX aITOPUTMax, CTPYKTYpi
CHCTEMH TOUIO.

Cynposoooicennsn. BunpaBnaooTe NOMWIKM, agantyioTs I13  no
CepeoBHIa CUCTEMH; YIOCKOHAMIOIOTE [13. [Ipy BUKOHAHHI BKa3aHUX MiN
BUKOPUCTOBYIOTh €TalH, SKi BHUKOHYBaJM TPU CTBOPEHHI HOBOTO
MPOTrPaMHOro NPOIYKTY, aJIe BUKOHYIOTh €TaIH ISl iICHYI04O01 CUCTEMHU.

Ilpu peamizamii KackamgHOl MOJETI €Tald PO3POOKH CHUCTEMH
BUKOHYIOTh MOCIHII0BHO. KOXHUH eTanm 3aKkiHUyiOTh MOBHUM HabOpOM
y3roKeHol JokyMeHnTartii. [Ticis 4oro BUKOHYIOTh HACTYIHUH eTalrl.

Ilepesazoro kackaonoi modeni € MOXKIUBICTD TUIAHYBATH CTPOKH BCIiX
poOit 1 Burpar. Kackamamii minxig moOpe 3acTOCOBYBaTH IpH MOOYJOBI
aBTOMarn3oBanux iHQopmamiiitnux cucreM (AIC), mig Skux Ha MOYATKY
PO3pOOKM MOKHA JOCTaTHBO TOYHO Ta MOBHO C(OPMYJIIOBATH BCi BUMOTH.
Jlo Takux CHCTEM BIAHOCATH CHCTEMH pEAJIBHOI'O 4acy, CKIaJHHX
pO3paxyHKOBUX cucTeM. Lle mo3Bonsie aBTOpaM CHCTEMH  BUIBHO
pearti3oByBaTH BUMOTH, SIK HAHKpALE 3 TEXHIYHOI TOUKH 30py.

Kackamny momens 3o00pakeHo Ha pucyHKy 1.1. Ame peambHO
BiI0yBaETHCS TPOIIEC HA pUCYHKY 1.2.
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Pucynok 1.2 - PeanbHa kackagHa Mozens po3poOku 113
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Heodonixu xackaouoi mooeni

Y nmpoiieci BUKOPUCTaHHS KACKagHOI MOJENi BHUSBUIOCH P
HEZOJIKIB, TOPOKCHUX THUM, IIO peajbHO mpolec MpoekTyBaHHA [13
HIKOJTM HE BHKOHYETHCS 3a CXeMoro 3 pucyHKy 1.1. B mpomeci pobGoTu
MOCTIfHO BWHMKala TOTpebda B TOBEPHEHHI JO TNOMEpeiHIX eTamiB i
yTOUHEHHI a00 3MiHI NPUHHATHX pileHb. B pesynprari BinOyBaeTbcs
ICTOTHE 3ami3HEHHS 3 OTPUMAaHHSIM Pe3yJIbTaTiB.

Po3poOka  3a  KackagHOI  MOJEUII0  BHMara€  TOYHOTO
(hopMyITIOBaHHS BUMOT, ajie 3aMOBHHK HE 3aBXKIHU iX MOXe chopMyIroBaTu
Ha MoYaTKy. Pe3ynpTaTé MoKa3yroTh 3aMOBHUKY TLIBKH IICJIS 3aKiHYCHHS
KOJKHOTO eTamy. SIKIIO pe3ysnbTaTH HE 3aJ0BOJIBHAIOTH KOPUCTYBada, TO
BiJOyBa€ThCsI TIOBEPHEHHS HAa IOMEPENHI eTamy, 10 3HAYHO 3aTpPUMYE
PO3pOOKY.

VY Bunagky HETOYHO C(HOPMYIbOBAaHHX BHUMOT KOPHUCTYBad MiCIs
JIOBTOTO Yacy 4YeKaHHs OJIEpP)KYy€e Pe3yJIbTaTH, IO HE 3aJ0BOJIBHAIOTH HOTO
BuMoraM. QDYHKUIOHANbHI Ta iHQOpMaLiiiHi MOAENI CHCTEMHU MOXYTh
MOCTapiTH OJTHOYACHO 3 TX 3aTBEP/PKCHHSIM.

1.2.2 CunipajabHa Mojaenb

[[lo6 yHWKHYTH TepelideHNX BHINEC HEMOMIKIB KacKaJHOI MOZCII
OyJa 3amporoHOBaHa CIipaibHa MOJIENb.

CripanbHa Mozenb 0a3yeTbcss Ha MOHATTI mpoToTumy. IIporoTum —
e Bepcis cucteMu. Po3poOKy cucTeMu BUKOHYIOTH 32 BUTKaMH CIipani, ae
HAa KOXXKHOMY HACTYIHOMY BHTKY KOXCH TMPOTOTHI 3aMill[yEThCS
MIPOTOTHUIIOM, B SIKOMY O1TbIIIE KOHKPETH3YIOTBHCS JETali MPOoeKTy. Takum
YHHOM MPOTOTHII TIOCTYIOBO HAOIKAEThC 10 TOTOBOI cuctemu. [Iporec
3aKiHYYEThCS CTBOPCHHSIM CHCTEMH.

T'omoBHa 3amada pPO3POOKH 3a CHIpPaTBbHOIO MOCIIII0, SKOMOTa
MIBUJIIIE [T0KA3aTH KOPUCTYBauy MPOTOTHII MPAIIOI0UOI CUCTEMH, TOMY Ha
KOXXHOMY BITKY CTBOPCHHIA MPOTOTHII JIUBUTHCS 3aMOBHUK. Takuil mimxin
JIa€ MOXKJIMBICTh OTPUMATH BiJ] KOPHUCTyBauya 3ayBa)KCHHS Ta OTIOBHEHHS
i1 9ac po3poOKu.

Hanpukman, Hexall MPOTOTHN TOKa3ye KOPUCTyBady (parMeHT
mporpaMu 3 MeHI0 cucteMu. KopucTyBau Moxe AOMOBHUTH Horo abo
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MOTOJUTUCS 3 HUM. Ha HAacTymHOMY BiTKY 3aMOBHHKY MOXXHa IOKa3aTu
BUKOHAHHS IIEBHUX ITyHKTIB MEHIO 0€3 pO3paxyHKiB i T. 1I..

[lepex moyaTkoM poOOTH HaA MPOEKTOM 3a CHIPATbHOI MOJEILTIO
MEHE/KED MPOEKTY CKAAOAE NIAH PO3POOKU CUCTEMU.

Menedoicep npoekmy — KEpiBHUK, KU Ma€ OpraHizamiifHi 3HAHHS 3
METO/JI0JIOTIT MPOSKTYBAHHS CUCTEM 1 JIOCBIJ] 3aCTOCYBaHHS METOOJIOTI Ha
npakTumi. BiH aHamizye NONUT pUHKY, IUIAHYE TMPOEKT, aHallizye
MOXIJIMBOCTI 1HXKCHEpIB 1 PO3MOAUIIE POOOTH MK HHMH, OpraHizye
B3aEMOJIII0 PO3pOOIIOBAUiB, 3aTydae €KCIEPTIB IS PO3B’SA3Ky MpoOIieM,
YIpaBIsi€ MPOSKTOM 1 KOHTPOIIOE OO0 BUKOHAHHS.

Texniunuil KepisHuk TIPOEKTY — CIEIIATICT, 0 Ma€ TEXHIYHI 3HAHHS
Ta A0cBif. TexHIYHUH KepIBHUK CIIiAKY€ 3a BIAMOBITHICTIO TPOEKTY
BAMOTaM 3aMOBHHKAa Ta MOBIJOMIIIE 3aMOBHMKY IPO XiJ BHKOHAHHS
mpoekty. Yacto 0OuBi GYyHKIT BUKOHYE OJIHA JIFOIUHA.

SIkicTh CHCTEMH, M0 PO3POOJIOETHCS, 3aJCKUTh BiJl JIOCBIAY
po3po0bioBaYiB, xKoopounayii ix pobomu. Pe3ynbTaT CTBOPEHHS CHUCTEMHU
3aJIe)KUTh BiJl BIPHO ITOCTaBICHHMX I[JIeH; OpraHizalfii CIiJKyBaHHsS 3a
XO0JIOM POOIT y BiAMOBIAHOCTI ITUM IiJIsIM. Hikde mogano mpuMipHUH TIaH
MIPOEKTY.

Ilnan npoexmy

1 VYTBOpeHHS CIUCKY 3a1ad, M0 PO3B’A3YBATUMYTHCS Y MPOCKTI.

2 YTBOpeHH: rpadixy BUKOHAHHS pOOIT.

3 Ouinka BUTpAT.

4 BwusHaveHHs pecypcis: TOACHKUX, OpraHizaliiHuX,
004HUCITIOBAIBHUX.

5 Po3mnopin BiMoBiaabHOCTI po3pO0IIIOBaYiB 3a 3aauaMu.
6 BusHaueHHS 3a71€)KHOCTI MK 3aa4aMH.

7 Po3mnonin mpaliBHUKIB 3a 3a7a9aMy i BU3HAYCHHS 1X POJICi.
8 BusHaueHHs yacy BUKOHAHHS KOXHOI 3ajaui.

CripanbHa MoAenb MOEAHYE B €00l NPOEKTYBaHHS CHUCTEMHU 3
MOCTYTIOBHM CTBOPEHHSIM IPOTOTHMIB cucTeMH. CTBOpEHHS HpPOTOTHITY |
MOYMHAETHCS 3 aHAJI3y PU3HKIB CTBOPEHHS CHCTEMH 3a TuiaHOM. CriipalibHy
MOJEIb MTOIaHO Ha pUCyHKY 1.3.
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OMHIOB AaHHA
AAMOBHHKOM

KoHcTpyroBaHHA

Pucynoxk 1.3 - Cripansaa Moaens po3pooku 113

OcHoBHa TpoOiemMa CHipalbHOTO LMKIY - BU3HAYEHHS MOMEHTY
Mepexoly Ha HACTYNMHHH eran BUTKY. s pimeHHS mpoOiemu HEoOXiITHO
JNOTPUMYBATHCS YaCOBUX OOMEXKEHb 3a IUIAHOM Ha KOXKHMH 3 eTalliB BUTKY.
[lepexina 3m1iCHIOETHCS Y BIIMOBIAHOCTI 3 IJIAHOM, HaBiTh B TOMY BHUIIAJIKY,
SKILO HE BCS 3aIIaHOBaHa po0OoTa 3akiH4ueHa. 3aKiHYUTH PoOOTYy MOXKHA Ha
HACTYITHOMY BIiTKY CITipali.

11 KOX)KHOTO BHTKY CIHipaii BUKOHYIOTh TaKi €Talu: IUIaHyBaHHS,
aHaJi3 pU3MKY; KOHCTPYIOBAaHHS; OLIHIOBAaHHS 3aMOBHUKOM.

Inanysanns. VYTOUHIOIOTH LM, BUMOTM Ta XapaKTEPHUCTHUKU
CHCTEMH.

Ananiz pusuxy. BUKOHYIOTH aHami3 pe3yibTaTiB IJIaHyBaHHSI Ta
CTYIIEHSI PU3UKY. AHalli3 PU3UKY MPOTHO3Y€E MOAAIBII MOl B PO3pOOII.
bappi boem chopmMyioBaB mecsATh PU3UKIB 33 NMPIOPUTETAMH, IO SIKUX B
porieci po3po0KH CHCTEMHU MOKHA TTPUITH.

1. BincytHicTb ¢axiBLiB HEOOXiIHOTO PiBHS.
HepnocrarHi 010/KeT Ta CTPOKK pO3POOKH CHCTEMHU.
ODYHKITIOHATBHICTh CHCTEMH HE BiJIITOBIIa€ BUMOTaM.
Hesipuuii inTepdeiic kopuctyBaua.

HemnotpiOHi HamaraHHs 10 YJOCKOHAJIEHHS IIPOTPAMH.

kv
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3MiHH IOCTYNAIOTh OE3MePEPBHO.

HenocrartHicTs iH(OpMaItii mpo cepeIoBUIIE CHCTEMH.

8. Henoniku B pobOTI pecypciB CUCTEMH, 1110 IOBUHHI TIOCTYIIATH 13
CepeIOBHIIA.

9. HenocratHs IpOAYKTUBHICTH CHUCTEMH.

10. Kpanigikamis ¢axiBiiB pi3HUX 00IacTeil pi3HUX PiBHIB.

=~

AHali3 pU3HKIB JI03BOJIAE yIOCKOHAIIOBATH IJIAHH Ta I[iJIi CHCTEMH
BIMIOBITHO cepeloBUINy ii (DYHKIIOHYBaHHS, MO0 OaepXKaTH Iifody
CHUCTEMY 3TiIHO BUMOI'aM 3aMOBHHKA.

Koucmpyrosanns. Ha nepuoMy BUTKY YOOCKOHAMOEMbC KOHIETITIS
BHCYHYTHX BUMOT 1 ¢yHKIIOHATY. DOpMyITIOeThCS CHUCOK BHMOT. Ha
JIpyroMy BITKy CHipadi CIIMCOK BHMOr Tmmijisirae  Bepudikamii  Ta
y3akoHIOBaHHIO. [lmaH po3BuBaeThcsi. Ha TpeTboMy BITKY CTBOPIOETHCS
(yHKIIIOHAN MPOTOTHITY: pealli3yloTh KOHIICTITyalbHEe MPOCKTYBAaHHS 1
koayBaHHs. CTBOpeHHsI (DYHKIIOHATYy 3a BUTKaMH PO3MOIIISETHCSA Ha:
CTBOPCHHSI OKPEMHX TMpOTpaM, IHTErpalif0 KOMIUIEKCY, TECTYBaHHS,
BHKOHAHHS B PITHOMY CEPEIOBHIII, ITyOIIiKaIIit0.

Oyiniosanusi. 3aMOBHUK OITiHIOE ITOTOYHI pe3yabTaTH
KOHCTPYIOBaHHS Ha BUTKY, POOUTH 3ayBaX€HHS, YTOUHIOE BUMOTH.

[licass mporo mo pe3ynbTaTaM OLIHIOBAHHS ITOBTOPIOETHCS ETall
IJIaHYBaHHS.

Ilepesacoro cnipanbHOi MOJENi € TICHUH KOHTAaKT po3po0iroBayiB i3
3aMOBHUKOM Ha KOXXHOMY BHUTKY cripadii. [Ipu peamizamii cucremu poOisaTh
aKIEHT Ha aHaJli31 PU3UKIB Ta KOHIIETITyaJbHOMY MOJAEIIOBaHHI CHCTEMH.

CripanbHa MOAETb PO3POOKH CHUCTEMH NPUPOTHO BiZoOpaxye
po3po0Ky mporpamHoro 3abe3mneueHHA. BoHa opieHTOBaHa Ha PO3POOKY
BEJINKUX CKJIAJHHUX CHCTEM, 0 SKHX BUCYBAIOTHCS BHMOTH IO CTIHKOCTI
pobotn B yMoBax OOpPOOKM BeNMMKMX O0’€MIB JaHUX 1 BHCOKOIO
NPOTYKTHBHICTIO.

Heoonikamu cnipanbhoi modeni € MiIBUIIICHI BUMOTH JI0 3aMOBHHUKA,
BXKKICTh KOHTPOJIIO Ta KEPYBaHHS 4YacOM PO3POOKH.

Iukpemenmna moodenv BIAPI3HAETBCS BiJ CHIpanbHOI BHUPOOKOIO
BuMoT. [Ipu iHKpEeMEHTHIH CTpaTerii croYaTKy BH3HAYAIOTh BCi BUMOTH [0
CHCTEMH - CUCTEMHI BUMOTH Ta BHMOTH JIO NPOTPAMHOTO 3a0€3ICUCHHSI.
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[ToTiM po3po0II0IOTE 6a30BY CHUCTEMY 3 BUKOPHCTAHHSIM 0a30BHX BHMOT.
Jam yTBOPIOIOTH HOBY BEpCil0 CHCTEMH, IO peali3ye€ I0/aTKOBi
MOJKJTUBOCTI.

Bepcii cuctemu 3MiHIOIOTBCS, TOKM HE OyAyTh peani3oBaHi BCi
MoxiuBocTi. [lpm peamisamii iHKpeMEHTHOI CTpaTerii KOXHA Bepcis
CUCTEMH, MPOJYKT, IO MPAILIIOE.

Bubip wmogeni XKL cucremMn 3ajexuTh BiJl MOXIIMBOCTEH
pO3po0JIIOBaYa Ta 3aMOBHHUKA.

1.3 KoHuenrtyanbHe NPOeKTYBAHHS IPOrPAMHOI CUCTEMH

Hns yenimHoi peanizauii mpoekTy Tpeda CovaTKy OmucaTH 00’ €KT
MPOEKTYBaHHs aJIeKBaTHO pealbHOMY 00’ekTy. Ommc 3aCTOCOBYIOTH Ha
CTamisIX CHCTEMHOTO aHajli3y CHCTEMH, IPU CTBOPCHHI crienudikarii
MPOTpaMHOro 3a0e3Me4eHHs, KOHIIENTYILHOTO IIPOSKTYBaHHS CUCTEMH.

Omnuc cucteMH MOXE CTBOPIOBATUCH HA PI3HUX MOBax: rpadiunii,
MaTeMaTU4HiH, mpupoaHii. JJIT MaHITy TFOBaHHS OMHCOM (aHai3y OITHCY,
HOro mMepeTBOPIOBAHHAM) ICHYIOTH INpOTpamMHi 3aco0m MiATPUMKH. Tomy
OIIMC CUCTEMU MOBUHEH MOJABAaTHCh Y (POPMai30BaHOMY BUTIISIIL.

Jus omucy BHpPOOHWYOI CUCTeMH (HampHKIaJ, (YHKIIOHYBaHHS
IIEBHOTO IIEXy MiAMPHEMCTBA) a00 TPOTPAaMHOI CHCTEMH 3aCTOCOBYIOTH
METO/AM Bi3yalbHOTO MOAaBaHHs iHQOpMALil y BUIIISII CTPYKTYPHUX a0o
00’exTHO-OpieHTOBaHUX aiarpam. ['padiuHi 3acoOu noaBaHHS MaitOyTHBOT
CHCTEMHU TO3BOJISIOTH PO3pOo0JIIOBadYaM y HAOYHOMY BWIJISAI BHBYATH i,
MIEPETBOPIOBATH TPEICTABICHHS CUCTEMH Y BIIMOBITHOCTI 3 TOCTABICHUMH
LUISIMHA, BUMOTaMHU Ta OOMEXEHHSIMH.

byoemo naszueamu mooenno cucteMu MPEACTaBICHHS CHCTEMH, SKE
OIHCY€E CYyTh CUCTEMH.

st pi3HUX THIIB MOJENI CYTh CUCTeMU pi3Ha. Hampukinaza, Mozxens
MOJXKE€ OIMHUCYBATH MOBEIIHKY CHUCTeMH, (YHKIIi cUcTeMH, ii iH(popMaIlito.
CyTb CHCTEMH TTOJAIOTH Y MOHATTAX. CIIOBO «KOHIIENT» 03HAYAE ITOHATTS.

Konyenmyanona modenv — 1ie abCTpaKTHUHN, TOCTATHHO TOBHUU JIJIst
JIOCATHEHHSI METH, OMUC O0’€KTIB CHUCTEMH, 1X BIACTHBOCTEH, BiIHOIICHD
MK HUMU Ha TIOHSTIHHOMY pPiBHI.
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Bubip 6a30BUX 00’€KTIB CUCTEMH IS BiTOOPasKCHHS, 3aJICKUTh Bif
tuny Mozeni. Jns  QyHKUioHaNIBHUX MOAENEH CHCTEMH OCHOBHHM
00’ekToM € (yHKIisA, a nomomikHi 00’extu nani. [nst indopmaniinux
MOJIeJIel CHCTEMH OCHOBHUM 00’ €KTOM € JaHe.

I'padiuni MOBH MO3BOJSIIOTH TIO/IABATH MOENH Yy (hOpMali30BaHOMY
Burnsiai. Boun OynyroTe 00’€KTH 3a CyBOPHMH MpaBWJIaMH Ha OCHOBI
rpadivHux npuMiTuBiB. [IpumiTue — 11e rpadiuHuil eneMeHT MOJeli, SIKUi
HE MOXHa PO3KJIACTH Ha CKJIAJO0Bi. 3 MPHUMITHBIB OyayIOTh KOHCTPYKIIil
MOJIETI.

Opnna cuctemMa MOXKE TOAABATHCS MHOXXUHOKO MOJIENel, KOXHa 3
SKUX BiIOWBae SKyCh TpaHb ii CyTHOCTI. KokHa Monmens T03BOJISE
JOCIIKYBaTH OJHY BIACTHBICTH a00 3B'S30K MiX BIACTHBOCTSIMH
CUCTEMHU. Y TBOPUTH MOBHY I'PYIy MOJEJICH, [0 OMKUCYIOTh BCi BIACTUBOCTI
CUCTEMH, HE Ma€ CeHCYy i He MOxInBO. 1o TropiHry moBHa rpymna Mojene
- cama cucreMma.

Apximexmypa 6upoOHuymea — 1€ JUHAMIYHA KOHIENTyaJlbHA
MOJieNb, SKa JIO3BOJISE JTOCII/DKYBAaTH, SK B3a€EMOMIIOTh MiX COOOO
BOKJIMBI TIPOIECH BUPOOHUIITBA y dYaci Ta 31 3MIHOI ICTOTHHUX IS
BUpOOHHMITBA mapamerpiB. Ilig iCTOTHUMH mapameTpamMu pO3yMilOTh
MapaMeTpH, 10 BU3HAYAIOTh XiJ1 IPOIIeCiB BUPOOHUIITBA.

BuxopucroByroun apXIiTeKTypy BHPOOHUIITBA, MO>KHA
JOCTIKYBATH, SIK 3MiHA 3HaUY€Hb TapaMeTpiB Oy/ie BIUIMBATH HA 00’ €MH Ta
SAKICTh MPOAYKIil. APpXITEKTypa JO03BOJIIE KEpyBaTh BHUPOOHUITBOM,
MOJICJTIOIOYH Pi3HI BUPOOHUYI CHUTYaIIii.

J1s MoenmoBaHHS apXiTeKTypH BUPOOHHUIITBA BaYKIIMBO CBOEYACHO
Ollep)KyBaTH 1H(OpPMAIIF0 TIPO HBOTO, a caMmMe MaTH IHTErPOBaHY
BUpOOHNYY 0a3y maHux. Monenb 103BOIIsE€ KePyBaTH BUPOOHUIITBOM Uepe3
KepyBaHHA NaHUMH. ToMy maHi Mpo BUPOOHHUIITBO BBAXKAIOTH PECYPCOM
BUPOOHHUIITBA.

VYnpaBmiHHS MIANPHEMCTBOM y CYYacHHUX YMOBax I€ - yNpaBIiiHHA
indopmartiero. Ycmix Ha puHII 30yTy 3aleKHTh BiJ TOTO, HACKIIBKH
e(eKTHBHO Ta YM iHIIA OpraHi3aiis BUKOPUCTOBYE iH(popMaliiiHi pecypcH,
SIK1 TEXHOJIOT1] BUKOPUCTOBYE BOHA ISl YIIPABIiHHS iHPOpMALI€0.
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CrmoBa benmxamina Jlm3paeni (1804-1881), mopma bikoncdinmga,
npeM’ep-MiHicTpa Ta MiHicTpa ()iHAHCIB, BUJATHOTO JIEPKABHOTO Jlisda
BenukoOpuranii XIX cTopivyusi, He BTpavyalOTh CBOEI aKTYaJbHOCTI 1
croroaHi: "HalOUIBIIOTo yCIiXy AOMAara€TbCs TOHM, XTO BOJIOIE€ KPAIIOIO
iHpopmMarrier".

Hdns  MopemioBaHHS cuUCTeMH a00  YTBOPEHHS — apXiTEKTypH
BUPOOHUIITBA Tpeba MaTH MOBY MOJICIIOBAHHS, MPOIEIypH Ta MpaBHIIa
YTBOPECHHSI MOJIEJICH, KpUTEPil OLIHKU MOJIEJICH, a caMe METOI0JIOTIO.

1.4 MeTonoJorii koHuentyaapHoro npoekrypanus IDEF

Memooonozcis — BYEHHsS TPO CTPYKTYpY, JIOTIUHY Oprasizaiito,
MeTomu Ta 3aco0u nismbHOCTI. [lim nisipHICTIO MU OyaeMo pO3yMiTH
KOHIENTYaJIbHE IPOCKTYBAaHHS CUCTEMHU.

[Tig cTpyKTypolo HisUTBHOCTI KOHIENTyalbHE MPOCKTYBaHHS CHCTEM
MU OylIeMo pO3yMIiTH eTanmu poOOTH Hal MOJEIUII0, Ta 3B’SI3KH MiX
eranmamMu. [lim JOTIYHOIO OpraHizami€ro MisUTBHOCTI PO3yMIIOTh: XTO
peatizye KOKHHI 3 eTariB, sKi (yHKI1 BOHH BUKOHYIOTH 1 SIK B3a€EMOJIIIOTh
MiX cO00I0 pO3po0ITIOBaYi.

Jlo 3aco0iB po3poOKM MOJeli BiTHOCATH TpadivHy MOBY CTBOPEHHS
MOZICINIi Ta IHCTPYMEHTAIBbHI MPOTpaMHi 3acCO0W ISl MIATPUMKH TIPOIECY
CTBOPEHHSI MOJENi, a J0 METOJIB BiIHOCATh NPOLEAYpU CTBOPEHHS Ta
KOHTPOJIIIO MOJIETII.

CkamHi CHCTEMH YTBOPIOIOTH BEJIMKI KOJIGKTHBH (DaxiBINiB pPi3HUX
npodeciii. CymicHa poboTa BUMaraia cmarnoapmuzayii 3acoie CTBOPEHHS
MOJIeNIeil AIsl TOYHOTO 1 OJJHO3HAYHO 3pO3YMIIOTO 3MIiCTy Mojeliei Bcima
(daxiBuamu. CranmapTu3zailis T03BONIIIa O 3a0e3ledyBaTH iHTETpaIliio
MoOjieJIel; MOKJIMBICTh 3aCTOCOBYBATH iX Ha CXOXHUX IMIANPHEMCTBAX Ta
PO3pO0IIIOBaTH 1HCTpYMEHTAJIbHI MpOTpaMHi 3aco0W Ui MiATPUMKH
MpOIeCiB  CTBOpPeHHS Mojeneld. TakoX Ha MHiANpHEMCTBAX —MPAIFOBAIN
cnemiaiicTu 3 pi3HUM JocBinoM. HeoOximmi Oynmu cTaHmapTHi 3aco0M mepemadi
JOCBiqy (axiBIiB MOJIOJUM PO3POOIIFOBAYAM.

CyuacHa craHapTHa METOJIOJNIOTISI KOHIENTYaTbHOTO MIPOCKTYBaHHS
MICTHTh CTaHIApTHY TpadiuyHy MOBY CTBOPEHHs MOJHII, BYHUTH SIK
ollepKyBatH iH(GOpPMAII0O TPO CHUCTEMY, OIHKCYE POMi Ta QYHKIIT
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po3po0IoBadiB, eTramu  PO3pOOKHM  MOJENi, TMPOUETypH B3aEMOMIl
pO3pO0JIIOBaYIB, TPOIEAYPU OIIHKK SKOCTI MOJETI, SKI J03BOJSAIOTH
CTBOPIOBATH MOJIENI, 1110 BiNOBIAAal0Th METI Ta TOYILIi 30py KOJICKTHBY.

IcHye nmBa migxoam MO MOJCIIOBAHHS CHCTEM: CTPYKTYpHHHA Ta
00’€KTHO-Opi€EHTOBaHMA. MM  BHBYAaTIMEMO CTPYKTYPHHH  MiAXix
peaiizoBanuii y Metooiorii gpyHkiionansHoro mozentoBanns IDEF0, ska
BIJTHOCUTKCS JIO TPYIU cTaHAapTHUX MeTozoioriit IDEF.

PosrissHeMo mpuYMHW CTBOPEHHS TPYNH CTAaHAAPTHUX METOMOJIOTIH
IDEF. V 1981 poui B ramysi BIIC CIIIA 0Oyna BnpoBamkena «I[Iporpama
IHTETpOBaHOI KOMIT IOTEpU3allii JUId aBToMaTh3allii BUpoOHuTBa - [CAM».
Meroto Oyio 30UTBINIECHHS MPOMYKTHBHOCTI BHPOOHHITBA IUIIXOM
3aCTOCYBaHHS KOMIT FOTEPHUX TEXHOJOT1H.

[Mporpama nepeabauana po3poOKy CHCTEM 3arajlbHOTO MPU3HAYECHHS
TUNIOBMX JUIS BCiX MIANPHEMCTB Tally3i: JUCHETYEPCHKI CITyXOu;
CKJIaJyBaHHs MaTepianiB; OyXranTepcbKuil 00K, INIaHyBaHHS, TOMO. AJe
BOro 0yJI0 Majo.

Ha mowarky poOit 3’sicyBanocs, 1[0 HE MOXHa PO3TIISIATH OKpeMi
IISTHKA TianmpreMcTBa 0e3 BpaxyBaHHS iX 3B’SI3KiB 3 cepemoBhiieM. st
aHai3y TMPOIECIiB BCHOTO BHUPOOHUIITBA, HEOOXIAHO OYyJI0 MaTH CydYacHi
3aco0u, sKi O JIO3BOJISIIM CTBOPIOBATH MOJENb ITANPHEMCTBA — HOTO
apXIiTEeKTypy.

Mojens BUpOOHHIITBA J103BOJIMIA O aHATI3yBaTH MPOLECH 3 METOIO
301IbIIEHHS] MPOAYKTUBHOCTI; MOKJIMBOCTI MOZEpHi3amii BUPOOHUIITBA;
J03BONMIa O IIBHIKO mepeOyJOBYBaTH MHIiANPUEMCTBO HAa HOBHH BUJ
MPOYKIIii.

Tak Oyna cTBopeHa cTaHIapTHa METOIOJOTiS PO3POOKH CKIaJHUX
cucrem IDEF(Integrated Definition).

Croronni, metomoiorii rpynmu IDEF - rpyma B3aeMomnoB’si3aHuX i
B3a€MO3ANIEXKHNX MeTofoJoriii. KokHa Meromonoriss mpu3HadeHa i
CTBOPCHHSI MOJIENI, 10 BU3HAYa€ TCBHHUN AacleKT CHCTEMH, Ha PIi3HUX
eranax 1i MpOEeKTyBaHHsI.

B IDEF ICHYyIOTh  TakKi METOMOJIOTii  KOHIETITyaJIbHOTO
MIPOEKTYBaHHSI:
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— IDEFO crBOopeHHs (hyHKI[IOHAIBHOI MOJIENI CHCTEMH,
CepeloBHILA CUCTEMY;

— IDEF1X ctBOpeHHs iH(OpMAIiiHOI MO CHCTEMH,
CEepEeIOBHUIIA CHCTEMH;

— IDEF2 crtBOpeHHS MOJeni TOBENIHKH CcHUCTeMH. Mojenb
OIMCY€E 3MIHY CTaHiB CUCTEMH Y 4aci 3aJeKHO Bijl HapameTpiB;

— IDEF3 monentoBanHs Oe3nepepBHUX MPOIIECIB CUCTEMH;

— IDEF4  crBopeHHs  00’€KTHO-ODIEHTOBAaHMUX  MOJENEH
CHCTEMU;

— IDEF5 crcTeMaTh3aIil 00’€KTiB BHPOOHHUIITBA.
MojenoBaHHs 3arajibHUX KaTeropii Ta 3aKOHOMIpHOCTEH 00’ €KTiB
BUPOOHUITBA (OHTOJIOTSN);

— IDEF6 30epiraHHs palioHaJBHOTO JOCBiAy pO3pOOKH
CHCTEM;

— IDEF8 wMonentoBaHHs [iaNiory IJIOJUHA 3 TEXHIYHOKO
CHUCTEMOIO 3 METOIO CTBOPCHHSI ONITUMAJILHUX YMOB TIpalli, o0 301 IbIIHTH
MIPOAYKTHBHICTH;

— IDEF9 ananizy ymMoB i oOMeKeHb MaiOyTHBOI CHCTEMH, iX
BIUTMBY Ha PIIICHHS, sIKi IPUHAMAIOTHCS B MPOLIECI peIHKIHIPIHTA;

— IDEF14 wMmopnemoBaHHS MepeX 3 OMNHCOM KOH]Iryparin,
gepr, MEPESKUBHUX KOMITOHEHT, BUMOT JI0 HaTiHHOCTI.

Pyuna po3poOka mpoeKTy 3aBXAu MOPOKyBala MpoOieMH Ha BCIX
eTanax >KHTTEBOTO LMKy CHCTEMH: HeaJeKBaTHa CreUuQiKallis BUMOT;
HE3JIaTHICTh BHSIBIIATH MOMWJIKM B NPOEKTHUX PINICHHAX; HU3bKA SKICTh
JOKyMEHTAIlll, M0 3HWXKYE EKCIUIyaTaliifHy SKICTh, 3aTSKHUN IIHKII
PO3pOOKH Ta HE3aJOBIIbHI PE3yIbTaTH TECTYBaHHS.

Jlns miATPUMKHA METOMOJIOTIH KOHIENTYaabHOTO MPOCKTYBAHHS
CUCTEM 1 TIPUCKOPEHHS MOOYIOBH MOCNCH iCHY€ CHeIliabHI MpoTrpaMHi
CHCTEMH.

Taki cuctremu HasuBaoTh CASE-cucremamu. Abpesiatypy CASE
pO3yMilOTh y TIOMIMPEHOMY Ta BY3BKOMY CEHCi. Y BY3BKOMY CEHCi
Computer Aided Software Engineering o3Hauae aBTOMAaTH30BaHE
NPOCKTYBaHHS NPOTPAMHOTO 3a0e3leueHHs . Y MOIIUPEHOMY CeHCi
Computer Aided System Engineering o3Hauae KOHIENTyajbHE
NPOCKTYBAHHS CKJIQJIHUX CHCTEM.
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[lInpoko BimOMi HACTYIHI MPOTrpamMHi MPOAYKTH, IO MiATPUMYIOThH
metogoorii rpymu IDEF.

1 BPWIN — 3acTocoBylOTh [UIf pPO3pOOKH (YHKIIOHAIBHHX
mozeneil. Merononorist IDEFO.

2 ERWIN - 3acTocoByOTH Isi PO3poOKH  iHQOpMAIiTHKX
moneneit. Merononorist IDEF1X.

3 OOWIN - 3acToCOBYIOTH Al 00’ €KTHO-OPiIEHTOBAHOTO
MIPOEKTyBaHHA iHpopMamiiauX Moaenei. Metonomoris IDEF4.

4 DESIGN/IDEF - 3actocoByioTh Aiisi po3poOKH (yHKIIOHATEHUX
Ta iH(QOpMmamiiitHuXx Moneneir wmeroxonoriii IDEF0, IDEF1, IDEF1X.
Indopmamis, mo mictutecss B IDEF-Momensax, Moxe €KCIIOPTYBaTHCS B
0a3m JaHuX 1 eNeKTPOHI TaONHIll A MOAANBIIOrO aHaji3y, a cami MoJeni
MOXYTh eKkcropryBatuch y naketu Design/CPN abo Workflow Analyzer -
MaKeTH JMHAMIYHOTO MOJICJIIOBAHHS Ta aHAJI3y CKJIQJHUX CHCTEM.

Design/IDEF Bepcii 3.5 Mo)KHa HACTpOIOBAaTH Ha CTaHJAPTHUN HaOip
i3 13 maitbineir posnoscropkennx CYBJl i ma CYBJl kopucryBauya.
Design/IDEF no3Bonsic aBTOMaTHYHO T'e€HEPYBAaTH CTPYKTYpH 0a3w JaHUX
Ha MoBi SQL.

5 Workflow Analyzer - 3acTOCOBYIOTH ISl  IMITaIliiHOTO
MOJIETIOBaHHS Ta AMHAMIYHOTO aHalizy cucreM. Meromomnoris IDEF2.

Y mucruturiai mu Oynemo BuB4YaTH 000oHKY DESIGN/IDEF mms
miaTpumku Metogosorii IDEF0. O6omoHka KOHTPOIIOE BUKOHAHHS TTPABHUIT
rpagiuHuX MOB NIpH NOOYAOBI (YHKUIIOHAJBHHUX MOAEJEH; MOoJerurye ix
moOy/I0By, aBTOMAaTHUYHO CTBOPIOKOYM 3a MpaBWIAMHA HEOOXiJHI 00’ €KTH.
OO6omoHKa TakoX M03BOJsie OyayBathm Mmoaem tumy ER (cyTHICT -
3B’SI30K).

1.5 MetopoJioris IDEF0

Metononorito IDEF0 npusnadyeno s moOyJ0BH (QyHKIIOHATEHUX
Mozeneid. MeTomoI0Tiss MiCTUTh TIPOBITHUNA JTOKYMEHT MPo TpadidHy MOBY
nonaBanHs ¢yHkiioHansHo1 mozeni (IDEF0 - mozaeni).

I'pacdiune mnomaBanus IDEFO-momemi ™ae psm mepeBar mepen
MPUPOTHOIO MOBOIO.
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I'paghiuna mosa nodasanus gyuxyionanrsHoi mooeni

3micT QyHKIIA CHUCTEMH TOIAETHCA y TPUPOIHIN s JFOJAWHU
(dhopmi, TIOCTYIIOBO HeTai3yloud OCHOBHY (QYHKII0 cuctemu. OCHOBHA
(GYHKLISL CUCTEMH JeTali3yeTbcs (YHKIISIMA MOIYJIB Mporpamd, a
(YHKITiST KO)KHOTO MOJYJISl AeTali3yeThess (QYHKIIIAMU TIPOIEAyp MOJYIIB.
Taka meramizamist GYHKIIH CHCTEMH 3a PIBHSAMH JO3BOJISE JIIOIUHU IPOCTO
PO3YMITH QYHKIIOHATBHY MOJIEITb.

VY koxHIH mpeamerHiii oOmacti € cBos Tepminomoris. ['padiune
nojaBaHHs (DYHKLIOHAJIBHOI MOJEINi Ta BH3HAUCHHS MOHATH B TJIOCApil0
MOJIEN POOUTH 3PO3YMIIMM 3MICT MOJEHI (paxiBLSAM OYb-SKOT MPEAMETHOT
obunacTi (aHaNiTHKaM, IPOrpaMicTaM, eKCriepTam, aAMiHICTpaTopam).

KoHcTpykiii Moneni OyayloThCs 3a CYBOPHUMH MPABUIIAMHA MOBH Ha
0a3i rpa¢iYHUX NPHUMITHBIB, IO JO3BOJIAE MPOTPAMHOMY 3a0e3IICUCHHIO
aHATI3yBaTH Ta NEPETBOPIOBATH MOJIENb, a JIFOJIMHI OJHO3HAYHO PO3YMITH
MOJIEIb.

dopMymroBaHHA Ha3B (YHKIIH Ta HEOOXITHMX IUISI PO3YMIHHS
pobotn GdyHKIINA 00’€KTIB 3a MpaBWIAMH MOBH, TO3BOJIIIOTH TOYHO 1
CTHCIIO TIepeaBaT 3MicT QYHKIIH CHUCTEMH.

IDEFO-monens 3acTocoByeThCS (PaxiBLSIMU JIIsl  TIOTJIMOJICHOTO
pPO3yMiHHS 1 aHamizy (YHKIIH CHUCTEMH, CEepeloBHUINA (PYHKIIOHYBaHHS
CUCTeMH, B3aeMoJlii ii KOMIOHEHTIB. OCOOJHMBO II¢ CTOCYEThCS TaKUX
ckimagaux cucreM, sk CAIIP.

Memoou 360py indhopmayii

Jlo TmpoBiIHUX MOKYMEHTIB METOJMOJIOTIi BiJIHOCSTH TaKOX METOIH
300py iHdopmarii mus cTBopeHHs (¢yHKmioHATRHOI Mozemi. Cepen
ICHYIOUMX METOZIB (aHKETyBaHHS POOITHHKIB, 3HAHOMCTBO 3 JITEPaTYPOIO

Ta JOKYMCHTAIi€l0, 3HAHOMCTBO 3 aHAIOraMH CHCTEMH) METOOJOTis
BHILJISIE OTIMT €KCTICPTIB.

MeTto0710Tisl HAaBYAE SIK MPOBOJUTH OMHUT €KcrepTa. Y TOKYMEHTaxX
MOJAIOThCS: THMM OMHUTIB, CTaAil OMHUTY EKCIepTa; HpaBWiia MPOBEICHHS
OTINTY, TIpaBwIa OOPMIICHHS Pe3yJIbTaTIB OIHUTY.

MeTo10/10Tisl BUNTH, SIK 33 KOPOTKUH CTPOK BiJ €KCIIEPTa OJepIKATH
MaKCUMaJlbHHI 00’ €M SIKICHOT iH(pOopMarrii.
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Yumanns ma nobyoosa IDEF() mooeni

Merozonorisi BUUTh, SK BIpHO YUTATH MOJENb 3a i 3MICTOM ISt
3arajbHOI ysIBM a00 I JAETaJbHOTO 3HAlOMCTBAa 3 YaCTHHOIO Mojeni. B
JOKYMEHTaX METOJOJIOTI] OAal0ThCSI OCHOBHI €Talmy po3poOKH MOAewi Ta
SIKi i1 BUKOHYIOThCS HA KOJKHOMY €TalTi.

Konexmuena pospooxa IDEF0 mooeni

[Ipu po3poO11i MporpaMHUX CUCTEM BaXKIMBO BMITH OpPraHi30BYBaTH
CyMiCHY pOOOTY KOJIGKTHBY pO3pOOJIIOBAYiB 1 YHPABIATH XOAOM
BUKOHAHHS TMPOEKTY. YIpPaBIiHHA NPOCKTOM BHMAara€ 3HaHb IIPO
YIIPaBITiHHS Ta BMiHb 3aCTOCOBYBATH iX Ha MPAKTHUIII.

Meromonoris IDEFO0 BU3HAYAE: CTPYKTYpY KOJIEKTUBY
pO3po0IIOBaYiB; BUNTH, K PO3MOAUIATH poii Ta (GyHKIIT po3pobioBadiB
i 9ac cyMicHOT po3poOKH a0o epepoOKH QPyHKIIOHATBEHOT MOAETI.

Mertonornorisi  BU3Hayae  IMpaBWjIa  PELUEH3YBaHHS  MOJET,
BiJIMOBIAJIBFHOCTI 32 HEBIPHI pe3yJIbTaTH, 0OrOBOPEHHS PO30IKHOCTEH MiX
ABTOPOM 1 PELIEH3EHTOM, BEICHHI Ta O(OPMIICHHS IOKYMEHTALlil.

Koumponw sxocmi IDEF0 - modeni

Y 10KyMEHTax KOHTPOJIIO SKOCTI MOJIEIi MOJIAI0ThCSl CHHTAKCHYHI Ta
CEMaHTHUYHI KpuTepii sKkocTi Mojenmi. Jlo CHHTaKCUYHUX TIPaBWII BIIHOCSTH
mpaBwia TOOYIOBH KOHCTpyKUi Momenedl. CemaHTH4HI KpuTepil
BKa3yIOTb Ha BIpHICTh, 3pPO3yMUTICTb Ta MOBHOTY MOJENTi; a TaKOX
Y3TO/UKEHICTh  MDK  COOOF0 KOMIIOHEHT MOJieliel Ta  CTHCIICTh
(hopMyITIOBaHb.

1.6 OcHoBHi noHATTS pyHKHionaabHOI Moaeai IDEF0

1.6.1 ®yHkuioHanbHUI 0J10K i 1yru

BbazoBum 00’ekroM giarpam (YHKLIOHATBHOI MOJAEH € ¢hyHKyis.
OyHKIi€I0 ABISAETbC Oyab-iKa eupobHuua onepayis. Ha nmiarpami Ha3By
(byHKII{ pO3TAIIOBYIOTh Y CEpPEeNHHI OJOKY Ta 3alHCYIOTh IIECIOBOM Y
iHQiHITHBI abo0 rpymoro niecinoBa. biok HazuBarOTh (QyHKIIOHATBHUM. Y
MPaBOMYy HIKHBOMY KyTy OJIOKYy pO3TalllOBaHHWA HOTO imeHTH]IKaTop.
JuBuce pucyHok 1.4.
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BukoHaTtun

aBTOMaTn30BaHe

NPOEKTYBaHHSA
BUpOOGY

AO

Pucynoxk 1.4 - [Ipukian GpyHKIIIOHANEHOTO OJIOKY

Ha piarpami QyHKnioHanpHUH OJIOK 300paXylOTh pa3oM 3
JOTIOMDKHUMHU 00°€KTaMH, II0 BHKOPHUCTOBYIOTHCS (YHKLIEID y POOOTI,
KEepyIOTh HEH, BHKOHYIOTh i a00 BHUPOONSAIOTBECA Hetw. Taki 00’€xkTH
300paxkyroTh ayramu (cTpiikamu). KokHa myra Mae MiTKy, 0 BU3HAYAE il
3MicT. MITKH 3allUCyIOTh IMEHHHKOM a0o0 TpYIol iMeHHHKa. JIMBHCH
pucyHok 1.5.

HopmaTtumBHo-
TexHiyHe TEeXHIYHa
3aBAaHHs OOKyMeHTauis
Ha po3pobKy / L
NPOEKTHO- TexHivyHui onmc
i NPOEKTHO-
KOHCTPYKTOPCLKOI BuKoHaTH K(F;HCT o
OOKyMeHTaUji PYKTOPCbLKOI
aBTOMaTU30BaHe | _— nowymenTaui
“—®  npoekTyBaHHs |~ »
BMpOby 20
CAnP/T / MK
Cneuianictu

CAIP

Pucynox 1.5 - [Ipuknan ¢yHKIIOHATEHOTO OJIOKY 3 TyraMu

Jdyry mpoBeneHy J0: JiBOi CTOPOHM OJIOKY HA3WUBAIOTh «BX1THOIOY,
BOHA BKa3ye, IO MepepolnroeTbes GyHKIiew. Jyry Big mpaBoi cTOpoHH
0JIOKYy Ha3WBAIOTh «BHIXiTHOIO», BOHA BKa3ye Ha pe3yJbTaTH POOOTH
¢yskuii. [yry mnpoBemeHy 10 HIKHBOI CTOpPOHH OJOKYy Ha3HBalOTh
«MEeXaHi3MOM», BOHa BHMKOHye€ ¢yHKUito. [lyry mpoBeaeHy [0 BEpXHbBOT
CTOpPOHHM OJIOKYy Ha3HBalOTh «KEPYIOHOI», BOHA BHU3HAYa€ KOJIM Ta SIK
BUKOHYEThCS (yHKIs. BXigHi, BUXigHI Ta Kepywodi IyTH HA3u8aiomb
obMediceHHAMU BUKOHAHHS (DyHKyil. DYHKIiS BHKOHYETHCS JIHIIE MPH
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HasgBHOCTI IuX 1yr. OOMEXeHHAMH MOXYTh OyTH iH(bOpMAIlis, JIOIH,
MeXaHI3MH, 1HIII MaTepiaiabHi 00’ €KTH.

OyHKIIS BKIIOYAETHCI B poOOTY Ta KOHTPOJIOETHCS KEPYHOUOIO
myroro. Jlyra kepyBaHHS MOBHHHA OYTH X04a O omHa /ISl KOXKHOI (DyHKIII.
KinpkicTp myr mpoBeneHuX A0 KOXHOI rpaHi Moxe Oyt He Oinbiue 4.
BxinHi gyru mepepoOoloTeCsl QYHKLIEI y BUXiAHI Oyrd. Buxigna myra
MMOBUHHA OYTH X04a O OJ/1HA.

1.6.2 Iepapxiuna cTpyKTypa 3 Aiarpam

Mopgens IDEFO - me iepapxiuna ctpykrypa 3 IDEFO-miarpam, siki
BHU3HAYAIOTh, W0 poOuTh cuctema. CTpyKTypa NOAAETbCA pa3oM 3
MOSICHIOIOYMM TeKCcTOM, riocapiem 1 niarpamamu FEO (For Expression
Only). Monens mobyoBaHa 3a CyBOPUMH CHHTAKCUYHUMH TIPAaBHIIAMU, 110
TIOB’ SI3YIOTh JliarpaMHu B €JTUHE ITiIE.

Jns  mpuknany po3risiHeMo (YHKIIOHANBHY MOJENb MpOIeCcy
cteoperns CAIIP, momamy y kHm3i Hopenkosa LII. «OcHoBu
aBTOMATH3aIlii IPOCKTYBAHHS.

Bepmnoto iepapxiuHoi cTpykTypu 3 miarpam € giarpama A-0. Ha
miarpami A-0 300payroTh OJHY (YHKINIO, SKa BU3HAYAE NPUSHAYECHHS.
cucmemu. OyHKIIOHANEHUN OJIOK 3 NPU3HAYEHHSIM CHCTEMH 3aBXKIU Mae
inentudikarop AO. JIyrm na miarpami A-0 mokasyioTs iHTepdeiic Mix
OCHOBHOKO (DYHKITI€IO CHCTEMH 1 CepeZOBUINEM CHUCTeMHU. ToMmy miarpamy
A-0 Ha3uBarOTH iHTEp(EHCHOIO, a TYyTH QYHKITT iHTEpPEHCOM CHCTEMH.

Memy ymeopenns cucmemu, memy YMEOPEHHS GYHKYIOHANbHOL
MOOeni ma MmouKy 30py HA YMEOpeHHs MoOeii PO3TAIllOBYIOTh Ha Jiarpami
A-0 mix QyHKIIOHATEHUM OJIOKOM.

3MiCcT MOJIEII 3aJICKUTh BiJl METH YTBOPEHHS CUCTEMH Ta MOJIEII, BiJl
TOYKH 30py poO3poOiroBauiB a0o 3aMoBHHKIB. [Ipu po3pobmi momeni
KOJIEKTHBOM TIE€BHOTO IMiIIMPUEMCTBA MOJeNb Oyne Marth (yHKIii, sKi
BHKOHYIOTh Ha HHOMY. SIKIIIO MeTa pO3pOOKH MOJENi aHali3 CHCTEMHHX
BHMOT, TO B MOJICJIi 3HAXOAAThCS (DYHKI[IOHATBHI BUMOTH JIO CUCTEMU.

HuBuce pucyHok 1.6.
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MeToavikn ®diHaHcKu
/
CAIP
CtBOpPUTH
CAMP | .
AO
KoHcanTiHrosa T Bigain
cipma CAMP

MeTa CTBOPEHHSI CUCTEMU: CKOPOYEHHST TEPMIHY
BUMYCKY SKICHOT NpoayKLii

MeTa cTBOpEHHA Moaeni: nokasaTn TEXHOSOTI
ctBopeHHa CAlP

Touka 30py: KOHCTPYKTOP Ta TEXHONOr

Pucynok 1.6 - liarpama A-0 ¢pynkuionanssHoi moaeni «IIpouec crBopents CAIIP»

IcHye M’SITh TOYOK 30py Ha 3MICT MPOTPAMHOTO NPOAYKTY 1, SIK
HACJIJIOK, Ha MOJIETIb CUCTEMH: JIOTOBIpHA (3aMOBHHUKA Ta MOCTAYaIbHHUKA);
eKCIuTyaTarliiiHa (ormeparopa Ta KOpUCTyBaya); imKeHepHa (po3po0:roBadiB
CHCTEMH Ta CIELialicTiB MO CYNPOBOIKEHHIO); MIATPHUMKH (BUKOHABIIIB
JOTIOMI>XKHUX TPOLIECiB); YIPaBIiHChKA (MEHEIKEPIB).

OyHKIIOHAIFHE MOJIETIOBAHHS PI3HUX TOYOK 30pYy JIO3BOJISIE
peamizyBaTé pi3HI MOJENi, IO BIAMOBIAAIOTh KOXHINA Toumi 30py. Ilicms
4Oro BCi TOYKH 30py BpaxoBYIOTb y oaHid Mopgeni. Takuil miaxin
JTIO3BOJIMTH PeaTi3yBaTH AKICHUMA ITPOTPaMHUI TIPOAYKT.

Ha nmiarpami A-0 QyHKIiS Mae qyru TUTBKH JJISL BIIKPUTHX CHUCTEM.
Hyru Ha giarpami A-0 Ha3uBalOTh 30BHIIIHIMH TyramMu, BOHU SIBISIFOTHCS
iHTEepQericoM MiX CepellOBHIIEM 1 CHCTEMOIO. 3aMKHEHa CHCTEMa HE Mae
CepeIoBHIIA 1 TOMY HE Ma€ AYT JJIS CIIIKyBaHHS.

Ha piarpami piBHs Hmxk4e HDK giarpama A-0 po3TamoByIOTbH
(byHKIT, M0 AeTani3yoTh QyHKIio giarpamu A-0.

OyHKINISA, MO ACTANi3Y€EThCSA, Ha3WBA€ThCA By3NoM. Jliarpama, mio
JIETaTi3y€ BY30JI, HA3UBAETHCS JiarpaMolo JEKOMIIO3UIIii, a Jiarpama, o
MICTUTh BY30JI, Ha3MBA€ThCA OaThKIBCHKOIW Jiarpamoro. Jliarpama
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JIEKOMITO3UITIT Ma€e imeHTHU(hIKaTOpOM iIeHTH(]IKaTOp CBOTO By3Ja, a Ha3Ba
(dbyHKIII] cTae HA3BOIO JiarpaMul IEKOMITO3HIII].

3B'I30K [iarpaM MoJielli 3a igeHTU(iKaTopaMu BY3JiB Ta Ha3BaMu
(yHKIA TO3BOJISE PO3TIANATH MOIETL SK €IWHE IIJIe HE TUTBKH 3a
3MiCTOM, a 1 hopMaIbHO.

Ha xoxHillt diaepami dexomnosuyii MOXHa PO3MICTUTH Bix 3 10 6
omokiB. KoxkeH Onok Mae cBiil ineHTH(]IKATOp, SKUHA CKIANAETHCS 3
imeHTUdIKaTOpy miarpaMu Ta HOMepa OJIOKy Ha miarpami. BHHSATOK -
inenTudikaropu OyokiB Ha nmiarpami AQ, BoHm 3anmcyroTbesi 6e3 0.
Hampuknazn, A15 — 6ok HoMep 5 Ha miarpami Al, ane A2 610k HOMep 2 Ha
miarpami  AO. Ilpukmam miarpamMu  TIEKOMITO3HWINNi, sKa JETali3ye
npu3HaveHHs cucteMu ((QyHKio 3 610Ky AQ) quBHCs Ha pUCYHKY 1.7.

Metognkn (1 C2  OixaHen
l [HpopmaLliitHi
MoTOKM
Jocnigntn
nianpuemcTBo
Al Mpoekr TO
: y CAMP
Pona;)gg(vlm JocnigHa
/ CAMP epcis CAMNP
A2
/Y
TexHiuHe Peanisysati
MpONOHYBaHHS NpoeKT
I CANP .,
. 3 Y Bunpobysaty
CKOI_IGF')W cucteMy | 501
M CAINP
[
KoHcantiHroa f f f
ipma M1
M2 Bipain
CAINP

Pucynok 1.7 - [liarpama nexommnosuii AQ «Ctsoputu CAIIP»

®dopmynroBaHHs (YHKIIH Ha pUCYHKY l.7 3aralbHOTO XapakTepy.
Bouun xapaktepusyioTh pi3Hi eranmu pobotn Ham crtBopeHHsM CAIIP.
Koxxna ¢yHnkuis mae cBoi iHTepdeiicHi 1yru, yepes sSKi BOHa CHINKYETHCS 3
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iHmuMu  QyHKIisMA. Buximai ayru omHiel (yHKOil € BXigHEMH a0o
KEPYIOUUMH yraMH 1HIIOT (QYHKIIIT.

Bwmict miarpamu A0 He moBuHEH OyTH mmpIie BMIcTy ii By3ma. Ha
niarpami AO He MokHA po3micTuTH pyHkmito «Exkcuryarysatn CAIIPy. B
TOM K€ Yac BMICT JiarpaMu IMOBHHEH MiCTUTH Bci etanu ctBopeHHst CAIIP.
PiBeHb y3aranbHeHHS Ha3B QYHKIIH Ta MITOK IyT JiarpaMu JEKOMIO3HIi
A0 Mae OyTH OTHAKOBUM.

OyHKIIT giarpaMyd JEKOMIIO3HIliT MOKYTh TaKOX JCTalli3yBaTHCS Ha
HIUKYOMY piBHI (HE 00OB’sa3K0BO Bci). Bubip ¢yHkmii Ha miarpami mms
JeTajizalii 3aJeXHuTh BiJi METH CTBOPEHHS Mojeni, ToOTo mo Tpeda
rmokazatu netanbHo. Ha pumcyHky 1.8 mokaszana pmetamizariis (yHKIIIl
«Jocnigntn mianpuemcto» Al giarpamu AQ.

C1 MeToaukm
\

Bussutn
CTPYKTYpY
nignpuemcTea
A1
A
BuaHauny —li
MapLpyTH CrBopuTy CdpopmynioBatu
NPOEKTYBaHHA Modens | | TexHMHe 02
A12 "As is" MPONOHYBaHHA
Y Al4 A5 i
eXHiuHe
BuaHaunty MPONOHYBaHHA
NOTOKN o1
iHchopmaLli Co
a3|  IHpopmaLiiHi
T MOTOK
Binain [
CANP M KoncanTiHrosa
M2 tipma

Pucynok 1.8 - Jliarpama nexommo3utii Al «O6CTeKHUTH MiIIPHEMCTBOY

Ha 3mict giarpamu nekommnoswuiii Al BIuBae kowmexcm ii 6y3ia Ha
OatpKiBChKiH miarpami AQ. KoHTEKCTOM SIBISIFOTHCS (QYHKITIT Ta JXyTH, SKi
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pO3TaITIOBaHi pa3oM 3 BY3JIOM «J{OCTHIIUTH TIAIPHEMCTBO» Ha 0AaTHKIBCHKIiH
niarpami.

[Tepeniueni mpaBwia cTBOpeHHs jgiarpam jexomnosuiii A0 Tta Al
3aCTOCOBYIOTH IIPH CTBOPEHHI OYb-5IKOT TiarpamMu TeKOMITO3HITI1.

CTBOpeHHS AiarpaM JE€KOMIIO3HUIIIT TPOJOBKYETHCS A0 THUX Iip, ITOKH
He Oyne mojaHa cyTh Mojeni. KaxyTe, mo mera, 3 KOO YTBOPIOIOTH
MO/JIEJIb, JOCATAETHCA.

lepapxiuHa cTpyKTypa 3 [iarpaM CHOpOLIyE PO3YMIHHSI 3MiCTy
moneni. KoxxHult piBeHb iepapxii mpu3Ha4YeHO Ui CBOTO YMTava. BepxHi
niarpaMu MoJielli MicTATh (YHKIIi 3arajdbHOTO pIBHS 1 MpPU3HAYEHI JUIs
KepiBHHLTBA. JliarpaMy HWKYMX PiBHIB HMpU3HAUEHI U CHEUialicTiB, 10
MpampioTh Ha pobouymx Michsax. Jliarpamu MictaTh (QyHKINN, sKi
BH3HAYAIOTh BUPOOHMUI omepartii. Tomy Ha3BW (QyHKIIH Ta MITOK IyT Ha
HUKUUX PIBHAX MalOTh OyTH OB KOHKPETH30BAaHUMHU.

Hiarpamu Mopeni 300pakylOoTh Ha CTaHIAPTHIN MaicTep-CTOPIHII.
BepxHi mons cTopiHky — poboya iHdopMarris, sIKy BUKOPHUCTOBYIOTh TUTEKH
i 4ac po3poOKH JiarpamMu, a MOTIM Bipi3atoTh. HIDKHI TOJSL CTOPIHKA
BUKOPUCTOBYIOTh Ui imeHTH(ikalii nmiarpamu Ta po3poOHuka. Ha
CepeHIf YacTHHI CTOpPIHKKA 300paKyrOTh camy jaiarpamy: (DyHKI[iOHaJIbHI
OJOKH Ta iX TyTH.

Ha mouaTky KOHCIIEKTY MM JIaBajll O3HAYCHHS CHCTEMHU, B SKOMY
CTBEP/IXKYBAIH, 1[0 CUCTEMA — II¢ KOJICKTUB (axiBIliB, SKHI BUKOHYE MEBHY
IiSTBHICTS  (3aranbHy (YHKINIO) Ui JOCATHEHHS CITIJIBHOI METH i
3aCTOCOBYE JIJIS IIBOTO anaparypy Ta MpOrpamH.

OyHKIiOHATEHA MOJIEITb, SIKY MU PO3TIISiAalii HA pucyHKy 1.6 — 1.8
mokaszye (hyHKIIIT TaKoi CHCTEMHU.

1.7 3’5130k pyHKuiii fyramMmu Ha giarpami 1eKoMIO3umii

OyHKIT giarpaMy JTEKOMITO3UII] 3aBXKIN JIETATI3yIOTh CBIA BY30J1,
PO3KpUBaIOTh #oro 3MmicT. ToOTo ¢yHKmii, M0 po3TamoBaHi Ha OJHIH
JiarpamMi IEKOMITO3HUIIIT TTOB’ I3YIOTHCS 3MICTOM.
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3B’5130Kk MK (DYHKIIISIMH BCTaHOBIIOETHCS TyraMu. BuximHa myra
onHiel (yHKIIT MOXE CTaTH Kepyrdol abo BXIJHOIO AYTO0 IHIIUX
GbyHKIIH.

Kinpka ¢yHKINNH qiarpaMu MOXYTh 3aCTOCOBYBaTH ab0 CTBOPIOBATH
onny ayry. I1]o0 moka3aTu 3acTOCYBaHHS JAYrd KOXKHOK (DYHKIIIEI, Ayra
TUIKY€ETHCSI 1 MICTUTh CBOKO Ha3BY Ha CIUIBbHINM 4YacTuHI. J[UBHCS Kepyrouy
NYTY «IMPEKTHBa» Ta BXIJHY YTy «IPOIIIi» HA pUCYHKY 1.9.

OupekTuea C1
Mpouui 3 TexHika
aKynuTn
17> > 01
A1
Bioain T .
nocrayaHHs CryxGosui MepcoHan
M1 PN HaBuntu
C_L_” —————» 02

!

M2 [MporpamicTtn
Pucynoxk 1.9 - [Ipuknan BUKOPUCTaHHS IYTH PI3HAMH QYHKIIIMHI

Sxmo Kineka QYHKLIN AiarpaMy BUpOOISIOTH OJHOTHIIHI AYTH, TO 1X
MOJKHa 3JIUTH B OJIHY BHUXinHY Iyry. Taka ayra Takox MiCTUTH CBOIO Ha3BY
Ha CIUTBbHIA 9acTuHi. J[yra 3araipbHOro XapakTepy IMpH 3acTOCYyBaHHI a0o
CTBOPEHHI KiJIbKOMa (YHKIIISIMA MO>KE JI€Tali3yBaTHCS.

3aranbHa MiTKa Takoi OYT'H PO3MILIYETHCS Ha CHIJIbHIA YaCTHHI.
CrinbHy 4acTHHY IyTH Ha3uBaroTh TpyOompoBomoM. II[o6 mokaszatu sky
YaCTHUHY MOSCHIOBAJILHOI 3aIUCKY 3aCTOCOBYE KOXKHAa (DYHKIIisI, Ha TiJIKax
OYTH BKa3ylOThb MITKH 4acTHH JuBucs Ha pucyHKy 1.10 nyru: «pedepar»,
«IHCTPYKIIis CUCTEMHOMY MPOTPaMiCTy» JETaIi3YIOTh YTy
«TOSICHIOBAJIbHA 3AITHCKAY.

3araipHa MITKAa TaKOi OYTd PO3MIIIYETHCS HA CHUIbHIA YacTHHI.
CrinbHy 4acTHHY IyTH Ha3uBaroTh TpyOompoBomoM. II[o6 mokaszatu sxy
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YaCTUHY TOSICHIOBAJILHOI 3alMCKy 3aCTOCOBYE KOKHA (DYHKITISI, Ha TiTKaX
IYTH BKa3yIOTh MITKH YaCTHH.

C1
MosicHioBanbHa
Pecpepar |~ 3anucka
MporpamHa
cuctema
Kynutun i
IHCTpYyKUia
y T cucTteMHoMy
/ e nporpamicTty
A11
Mpouwui
BnposagxeHa
BrnpoeaauTu cucrtema
— P01
A12
KepiBHnuTBO —__ CucTeMHui
nianpuemcrea nporpamicTt

M1 M2

Pucynok 1.10 - [Ipuknazg geramizamii qyru

Jlyry, siKi IOpOJKYIOTHCS HA JiarpamMi JEKOMITO3UIIil, Ta MalOTh JIBa
KIHIIZ HA CTOpOHAxX OJOKIB HAa3WBAKOTh BHYTPIIIHIMH Ayramu. Ha pucyHKy
1.10 myra «mporpaMHa CUCTEMay BHYTPIIITHS IyTa.

Hyru giarpaMu AeKOMIO3UILI1, IO TIOPOKYIOTHCS BY3JIOM Jliarpamu,
Ta MalOTh OIMH BUTbHUH KiHEIlb HA3WBAIOTh MPUKOPJAOHHUMH JyTaMH.

Tpuxopoonui dyeu nosunni gionogioamu oyeam 8y3id, 3a60KU HOMY
diaepamu moOeni nos’si3ylomvcsi 6 cOouHe yite 1 Mmoodenb 6Oyoe
Hecynepeuusoro.

Ha pucynky 1.10 0pUKOPAOHHMMH JyraMH €.  «TPOIIi»,
«KEpIBHUIITBO MiJIPUEMCTBA», KCUCTEMHHI MTPOTPAMICTY, «ITOSICHIOBAIbHA
3aM1CKa», «BIPOBAAKEHA CUCTEMAY.
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1.8 Ilopsanok BukoHaHHA QyHKIIH HA JiarpaMi AeKOMIO3HIiT

Inentudikaropu QyHKITIOHATEHUX OJIOKIB HE BKa3yIOTh Ha MOPSIIOK
BUKOHaHHS (QyHKUiii niarpamu. [padiuna MoBa mnoAaBaHHS Mopeiel
B3arayi He Ma€ CHellialbHUX 3acO00iB Il BKa3iBKH IMOPSIKY BUKOHAHHS
GbyHKIINA. Aje AyTH MOXYTh JUKTYBATH TOPSJIOK iX BUKOHAHHSI.

OyHKIIST MOXe BHUKOHYBAaTHCS TUIBKM TIpM HAsABHOCTI BCIX
HeoOXigHux ayr. BuxinHa nyra onniel QyHKIIT MOKe cTaTH Kepyro4oro abo
BXiZJHOIO Iyroro iHmoi ¢yHKIii. TakuM YMHOM BCTaHOBIIOETHCS MOPSIOK
BUKOHaHHS (QYHKLIH Ha miarpami (ajie MpH HAsBHOCTI BCiX IHIIMX IyT).
Bsarani, ¢pyHknii Ha miarpami MOKyTh BUKOHYBATHCSI OZHOYACHO abo Mpo
MOPSIIOK iX BUKOHAHHS HaBITh HE MOXKHA HIYOTO CKa3zaTH. TOMY KaXyTb,
IO Ha Oiazpami He 300pajdcycmucs aieopumm.

[Ipo mopsinox BukoHaHHs (yHKHIH «3akynuTH» i «HaBumtu» Ha
pucyHky 1.9 He MoxkHa Hidoro ckazaTu. OyHKLUIi MOXYTb BUKOHYBATHUCS
OTHOYACHO a00 TOCHiTOBHO, 0O HEBIIOMO, KOJH TOCTYIOHTH JyTa
«CITyKOOBII.

3 pucynky 1.10 Buano, mo ¢yHKuis Aiarpamu «BrpoBamutm» He
BHKOHAEThCA paHille, HiXX BUKOHAeTbCs ¢yHKIiS «Kymutny. Iloku He
3’sBuThCA Ayra «lIporpamua cuctemay, GyHKIisS «BupoBaguTny» HE MOXe
npamoBaty. [iarpama Ha pucyHky 1.10 300paxye mociiloBHE BUKOHAHHS
GbyHKIi.

Skmo wa giarpaMi BHUIYYHTH OYTY «CIYKOOBI», TO (QyHKIIl
BUKOHAIOTHCS MapajieibHo. [ HUX JYrd «IMPEKTHBA» Ta PO
MOCTYIAOTh OJHOYACHO.

Ha pucynky 1.11 300pakeH0 KOHKypEHI0 (GYHKIIIA 3a Marepiad,
0 KOPUCTYETHCS MOMHUTOM. Y LbOMY pasi HeBiAOMO, sfika (yHKIis Oyae
MpalioBaTH MEPIIOI0., SKIIO Marepialy HeaocTaTHbo. [Ipu HasBHOCTI
Matepiaiy A 000X (YHKIIH BOHH MOXKYTh MPAIFOBATH OJHOYACHO.

Bxazanmii mpukiman mokasye, mo Ha (QYHKIIOHATRHUX Jiarpamax
HEMa€e QITOPUTMY, a TUIBKM TIOKa3ylOThb YCI MOXJIMBOCTI TOPSAKY
BHKOHAHHS (DYHKIIIH.
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C1
ﬁ/ MonuT
M . MowmnTn .
artepian CyKH CykHi
/ v
A11
\Ll,ex1 \ 4 Bryan
M1 MowmnTn /
onyaun
4 — P02
A12
i
M2 LUex2

Pucynok 1.11 - IIpuxian KoHKypeHIil GyHKIIH 3a MaTepiaibHi 00’ €KTH

JiarpaMu MOXYTh MICTUTH 3BOPOTHI 3B’SI3KM TIPU TOMUJIKAX Yy
poboti QyHKIii Ta it 300paxkenHs itepauid. [Ipu itepamisx QyHKii
BUKOHYIOThCS TIOBTOPHO.

Ha pucynky 1.12 mokaszaHo TpuKIaJ 3BOPOTHOIO KEpPYHOUOIo
3B’SI3Ky 332 TOMWJIKOIO KOMMUIALIT mporpamMu. 3BOPOTOM Kepye HasBHICTb
MOMUJIKH. 3a MpaBuiaMu rpadidyHoi MOBH 3BOPOTHHH KEpYIOUHH 3B 30K
MOJJAE€THCSl HAa Alarpami kepyiouorw 0yeoro 36epX)y. 3BOPOTHIN 3B S30K IS
HAKOTIMYEHHSI JTaHUX ITOJIAETHCS 8XiOHOI0 0Y2010 HUZOM.

Hanpuknan, Hexail Tpeba BBeCTH 3aBJaHHS TECTy 1 HAKOMMYUTH iX Yy
0a3i manux 3 Tecramu. Jlyra, mo mnokasye 3BOPOTHHMH 3B'I30K Ha YBiX
HACTYITHOTO 3aBIaHHA TECTy IOKa3y€ HAaKOIMMYEHHS AaHUX. TaKy 3BOPOTHY
JIyTy NOJat0Th HA30M.
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3BOPOTHHUI 3B’SI30K Maibke 3aBXKId 3 SIBISETHCS Ha Jiarpamax
JIEKOMITO3UIIII BUPOOHUYHUX CHUCTEM. 3BOPTHHUM 3B’SI3KOM MOXKHA TTOKa3aTH
HaKOMMYEHHs MPOAYKLii 1exy abo OpakoBaHy HMpOIYKIIil0, IO MOBEPTAIOTH
Ha TIepepoOKy, SKIIO 1€ MOXKITUBO.

C1
T3
Mporpama Ha
Hanmcatn BWXiAHiA MOBI
11 ——p +— Nomunka
' A1
[aHi
KomnintoBaTtn
Mporpamict O6ekTHUI
M1 A2 Kon

/T KomnoHnysatu
Komningtop M2 1
A3 j
KomnoHoBLLMK 4

Mporpama,
M3 LLIO BUKOHYETBCA

Pucynoxk 1.12 - Ilpuxnaja giarpamu i3 3BOPOTHHUM 3B’ SI3KOM

1.9 ICOM-koau NpUKOPIOHHMX IYT Ta TyHes i

3B’A30K MiX By3JIOM OaTbKIBCHKOi JiarpaMum Ta Jiarpamoro
JIEKOMITO3MIIII BCTAaHOBIIOEThCS dYepe3 Jyrn Bysnma. Jlyrm Bysma
MEPEHOCAThCA Ha Jiarpamy JIEKOMITO3HMILIi, SKIIO Iie HE 3arepedyeThes
TyHeneM ().

TyHenp Ha KiHII IyTH, SKWUH JIGKUTh Ha CTOPOHI (PYHKI[IOHATBHOTO
0JIOKY By3I1a, 3amepedye MepeHoc IyTy Ha JiarpaMy JeKoMmo3uilii. TyHenb
Ha BUTBHOMY KiHI IyTH, IOKa3ye, 10 Jyra He MepeHeceHa BiJl By3Ja.

3acTOCOBYIOUH TYHENII MOXKHA IMOKa3aTH CEMaHTHYHUH 3B'SI30K MiX
KJIacOM 1 WOTO eJeMeHTaMu; IITUM 1 Horo JacTmHaMu Tomo. Hampukian,
KJIaC MEIpAIiBHUKHA, a eJIEMEHTH KJacy IKap, MEICeCTpa; IIiie
[porpaMHa CUCTEMa, a I YaCTUHH MOIYJII.
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Ha By3:711 6aTBKIiBCHKOI JiarpaMu 300paKyIoTh IyTY «KJIAc» i TYHENb
Ha CTOpOHI OJIOKy, a Ha jgiarpaMi JEKOMITO3WIli 300paxkyloTh IyTH
«eJIEMEHTH KJIacy» 1 3aCTOCOBYIOTH TYHEIN Ha BUIbHUX KIHLISAX JYT.

Taki 3B’SI3KH MIX IyTaMH «KJIac-€JIEMEHTH» «IIJIe-YaCTHHHY» TOIIO
Ha3MBaIOTHCA aOCTpakTHUMHU. Jlyra «Kjac» HE MEepexXOAWTh Ha JaiarpaMmy
JICKOMITO3UIii, & JYTd «CJIEMEHTH» HE NPUXOJATh BiJ 0aThKiBCHKOI
Jiarpamu.

3BHYANHO IyTH 3arajlbHOTO XapaKTepy He MEepPeHOCATh Ha Jiarpamy
JEKOMITO3UIlii, 00 miarpaMu JEKOMIIO3WINl AETali3yIOTh HE TUIBKH
GyHKIIO a 1 JyTH.

Ha pucysky 1.13.a momaHi AyTrW 3arajgpbHOTO XapakTepy, sSKi He
OyIoyTh BHKOPHCTOBYBATHICh Ha Jiarpami HWXKHBOTO piBHA. Ha pucyHKy
1.13.6 mokasaHi Ayru, 110 HE MPUHIIIUIA BiJ| By3JIa.

Mnan )
MmiHicTepcTea nporpamieT -y HanarogxeHa
\i) npoLeaypa \i npoueaypa
BUBO[]

K(.)LI.JTM ( BuBoay y
MiHicTepcTBa BunycTtutm Hanaroautu /

RN ERIGE - BN

A1 \ A12

/?) Mpoaykuis T
—— HanarozxyBau
3aBopg W

a) 6)
Pucynoxk 1.13 - [Ipuknagy BAKOPUCTaHHS TYHEiB

Jlyru By3na, WI0O TIEPEHOCITHCA Ha jiarpamy JACKOMITO3HIII,
Ha3UBAIOTh NPUKOPOOHHUMU OY2aMU.

[IpukopaonHi Jgyru Ha Jiarpami  JEKOMIIO3UIli [MO3HAYAKOThH
MiTKamH, sKi HazuBaroTb ICOM-komamu. ICOM-kox Bkasye, de y @y3ia
posmauosana  oyea, wo nomivena ICOM-xooom na  Oiacpami
oexomno3uyii.

BxigHi mpUKOpAOHHI IyrH By3jia IMO3Ha4yaroTh OykBoio [ (input),
BHXIJHI NPUKOPAOHHI Ayrd No3Ha4aloTh OykBoio O (output), kepyroui
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MIPUKOPIOHHI AYrH To3Ha4aroTh OykBoro C (control), MpuUKOpIOHHI AyTH
MEXaHI3MH MMO3Ha4al0Th 0ykBOot0 M (mechanism).

Kepytoui gyrm Ta nyrm MexaHi3MiB By3Jda HYMEpYIOTh 3JiBa
HarpaBo. BXimgHi Iyrw Ta BUXIiIHI IyTH By3Jla HyMEPYIOTh 3BEpPXy BHH3.
ICOM-komu AO3BOJISIIOTH IIBUAKO 3HAWTH Ha BY3Jl HPUKOPIOHHI TYTH
JiarpamMu JEKOMITO3HILi.

PosrissHeMo mpukiax By3na i HOro JiarpaMu JEKOMITO3WINT IS
cuctemu «CTBOpeHHS TIporpammy». JliarpamMu mogaHo Ha pucyHkax 1.14 —
1.15.

T3

Dani Mporpama,
LLIO BUKOHYETbCH

Mobynysatun
l—p 4@/—>

A0

—

. KomnoHoBLUuK
MporpamicT

Komninsatop
Pucynoxk 1.14 - Ilpuxnaz By3na i cucteMy «CTBOPEHHS IPOrpaMm

Bci gyrm, mo BukopucToBylOThCA ¢yHKIieo «IlobymyBaTu»
MepeHoCAThCA Ha Jaiarpamy Aekomnosuuii. Lle He mopyuryBaHHS mpaBuia
po JAeramizamiro (QyHKIii, 60 By30J1 BHKOPHUCTOBYE TiXK cami IYTH, IO
BHKOPHCTOBYIOTHCS Ha JiarpaMi JIeKOMITO3uIii. JleTami3yeTrbes TUTBKH
GbyHKIIS.

Jis  mpUKOPAOHHHMX AyT JliarpaMu JIEKOMIIO3HIIi CTBOPIOIOTHCS
ICOM-komu BiAMOBiMHO iX poO3TallyBaHHIO Ha BYy3mi. Jlyrm miarpamu
JIEKOMIIO3HIIii, 1[0 MalOTh HA BUIBHOMY KiHIN TyHenh He MaioTh ICOM-
KOJIy.
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C1
T3
Mporpama Ha
HanmcaTn BUXiOHI MOBI
1 7—' +—— MNomunka
A1
OaHi
KomnintoBatun
MporpamicTt O6GekTHUI
M1 A2 > koA

/I KomnoHysaTn
Komninsitop M2 :i1
A3
KomnoHoBLUmMK 4

Mporpama,
M3 LLIO BUKOHYETLCS

Pucynoxk 1.15 - Ilpuxmnag giarpamu AeKOMITO3UIIT 1151 cucTeMd « CTBOPEHHS IIPOTPaMIDy

Sxmo Ha giarpaMmi AEKOMIO3WLII B CBOIO Yepry AeTalli3yeThCs
¢dbynkuis, To ans i gyr [COM-koau npuzHayatoTh 3aHOBO. [COM-koau He
MIPOCTABJIIOTH Ha 30BHIMIHIX ayrax miarpamu A-0.

1.10 AxtuBamii pyHKuii

OyHKIIST MOXKE MPAIIOBaTH B PI3HUX pexumax pobdortn. Koxen
PEXMM BHMArae pisHHX KOMOIHAIii BXiTHUX, KEPYIOUHUX AT i MEXaHi3MiB.
Komobinamii ayr, mo HeoOXigHi s poOOTH (DYHKINI y IMTEBHOMY PEXHMI,
Ha3WBAIOTh aKTHBALliAMH. MiX akTHBallisiMH Ta pe3yJbTaTaMH pPOOOTH
(yHKIIIT BCTAaHOBIIOETHCA BIAMOBIAHICTE. KOXXHOMY pexumMy poOoTH
(hyHKIii-By31a Ha JiarpaMi JEeKOMITO3UIlIT BiAMOBigae MeBHA QYHKIIA Ta il
aKTHUBALlis 1 pe3yJbTaT pOOOTH.

Skiio (yHKIS HE BY30JI, TO HE 3aBXK]IM MOYKHA BU3HAYNTH aKTHBAIIil
Ui ii pexumiB podotn. B 1ipoMy pasi Tpeba 000B’SI3KOBO JeTalli3yBaTH
¢dbyukmiro Ha miarpami gekommoswmii. KoxkeH pexnM QyHKINT Tpeda
MOKa3yBaTH OKPeMOI0 (YHKIIIEI0O 3  BIAMOBITHOI  aKTUBAIIO 1
pesynbratamu. [Ipuknan QyHKUii-By3a, 010 Npamioe B KiIbKOX PEKUMAaX,
moJaHo Ha pUCYHKY 1.16. 3a miarpaMor0 HEMOXXJIHBO BUSBHTH PEKHUMH
poboru ¢yukuii. Ha pucynky 1.17 momana jmiarpama JIEKOMITO3HUIIIT
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¢yukmii-y3ma. Kokaa ¢(yHKIisS miarpamuei BH3HA4Ya€ TEBHUH PEXAM
pobotu.

KopucTyBay

—

Kon samoBHMKa CrmMcoK 3aMOBHWUKIB

\<,_> Opnepxatu _—
i i - Cnucok BUpoBHUKIB
Koga BnpoGHuka iHpopmaLito _ p

~ A0 \
Kop petani Cnucok aetanen
AlC

Pucynok 1.16 - IIpuxnan ¢yHKIii-By31a, 0 MPALIOE B KUTBKOX PeKUMaxX

Kopuctysay
C1
i Cnmcok
3amoBuTH AeTarneit
MH— »>03
Kon A1
3aMOBHVKa A
Bupobutn
12 ———— b
Kon A2
Cnucok
A i
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Skmo ¢ysKIis Mae Oimpine 6 peXuMiB (KUTBKICTH (QYHKINIA Ha
JiarpaMi JEKOMIO3UIli oOMexeHa 6), To Tpeda peXKUMHU PO3MOJUTUTH HA
TpyMH, y3araJbHUTH A7l KOXKHOT TPYIH Ha3By (YHKIII i MOKa3aTu pexuMu
rpymamu  QyHKIi#A. Ilicns goro Tpeba 3poOWTH JOJATKOBI Jiarpamu
JEKOMTIO3HIIiT, IeTani3yBaBIId KOKHY TPYITY PEKHMIB.

1.11 JonomixkHi komnonenTu IDEF0-monesi

OyHKIioHaNBHA MOAETbh € 3acoboM mepemayi iHopmamii Mix
¢daxiBrgmu. i yuTaHHSA i€papXivyHOi CTPYKTYypH 3 Jiarpam HEoOXimHi
3HaHHs TEPMIHOJIOTI, 110 3aCTOCOBY€EThCS B MOJIET; TpadivyHa Ta TeKCTOBa
iHpopMalisi, SKy HEe MOXXHa TMOJATH KOHCTPYKUisMH niarpaM. Tomy
CTPYKTYpa JOHOBHIOETHCS TJIOCApiEM, TEKCTOM, rpadiuHIMH JiarpaMamy,
II0 MICTSATh PUCYHKH, KPECICHHS TOIIO.

Inocapiti - CIOBHUK, B SKOMY BH3HA4arOTh CICIaibHI TEPMIiHM 1
abpeBiaTypu y Ha3Bax (YHKIIA Ta MiTkax. BusHaueHHs HeoOXimHi st
pO3yMIiHHS 3MICTy HE3HAHOMOI TEpPMIHOJIOTI{; OJHO3HAYHOTO PO3YMIHHS
3MICTY TEKCTIB.

Hampuxiiaj, cioBo «Mepeka» MOXKe O3HaYaTH MHOXKHHY TIOB’I3aHUX
MK €000 KoOMIT'IOTepiB abo Tun ™oxaeni 0Oa3u 3HaHb. [loHATTS
BH3HAYAIOTh Yepe3 aTpruOyTH a00 TEKCTOM.

Texcm. Koxna niarpama IDEFO-mozeni Moxe JOMOBHIOBATUCS
OJTHIEIO0 TEKCTOBOIO CTOPiHKOI. BCi TEKCTOBI CTOPIHKHU, CTPYKTYPOBaHi Tak,
K CTPYKTYpOBaHa MOJEIb.

Y TekcTi pO3MOBITAIOTH MPO T€, M0 HE MOXIJIHMBO BiIOOPa3UTH
rpagiuno. TekcToBa CTOpiHKAa HE TIOBTOPIOE 3MICT Jiarpamu, a JTOMOBHIOE
tioro. TekcT 3amucyerbest y ¢GopMi 3MICTOBHOTO OMOBimaHHS. TeKCT 1o
miarpamu  A-0  BimHOCSATH 1O BCi€l MOjENi, BIH Ja€ 3araibHy
XapaKTEepUCTUKY Bciel Mojeni. TeKCT po3’SICHIOE, K JIOCATAEThCS MeETa
YTBOPEHHSI MOJIENI Ta TOUYKY 30pY pO3po0IiroBaya.

Texcr yTBOprOBaTH HEOOOB I3KOBO. Alle, SKIIO HOTO YTBOPIOIOTH, TO
micysl  3aKiHUeHHS po3poOku niarpamu  (Mogeni). B Texcti moxHa
3aCTOCOBYBATH CIielliajbHy MOBY MOCWJIaHb HA MOJIEI, AiarpaMu, (yHKIII,
nyru. IlocunanHs TOBUHHI OJHO3HAYHO BKa3yBaTH Ha 00’ €KT.
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Jns mocuiianHs Ha JIyTy BUKOPUCTOBYIOTH i1 koi. JlJist bOoro ayry
imenTudikyoTh, SK Ayrn By3na. Hampuknax, mnepmma kKepyrooda ayra
no3navyaetbes Cl. Imentudikarop 412 o3nauae npyry BXigHy Oyry 10
ooky A4. Ilepmry BuximHy myry Omoky A2, sKa cTae MEpIIO BXiITHOIO
nyroto 6moky A3 imentudikyiots 201 mo 3I1. IlocunanHs Ha giarpamy
iHmoi Mopmeni mpoekTy Moxe 3ammcyBatucs MO1/A12, nme MOl
ineHTudikaTop Moaemi.

liaepamu  FEO  (For  Exposition Only). Jliarpamu FEO
BHKOPHCTOBYIOTh TIIBKH JJISI UTiocTpamii JesSKUX MOMEHTIB, 300paKeHNX
Ha pgiarpamax IDEF0. Ha piarpami FEO wmoxna mnomaBatu rpadixw,
KPECJICHHS, MAJIFOHKH, TOLIO.

Koxna IDEFO-miarpama moxe wMatu kinbka miarpam FEO. B
DESIGN/IDEF e crnientianbia komanna ATTACH, sika npus’sizye giarpamy
FEO no nmiarpamu IDEFO.
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2 KPUTEPII SKOCTI ®YHKIIIOHAJBHOI MOJEJI

2.1 CudTakcnyHi KpuTepii rpadiunoro nogaBanHsa GyHKIiOHATBHOI MoaeJIi

Mogens IDEFO — ¢popmanizoBaHa KOHCTPYKLis, [0 TOOyAOBaHa Ha
0a3i MPUMITHBIB Ta CHHTAKCHYHUX KPHUTEPIiB BIpHOCTI MOAEmi (IPaBHI).
[MpumiTiiBE — eJlleMEHTapHi KOMIIOHEHTH Jiarpamu, SKi HE MOXHa
PO3KJIaCTH Ha CKJIagoBi. Jlo MPHUMITHBIB BiHOCATH TOYKH, MIiTKH IYT,
ICOM-komu, TyHeni, 0:10kH, imeHTH(IKaTOpH OIOKIB, Ha3BH (PYHKIIIH.

Koncerpykuist Mozens OynyroTbes 3a CyBOPMMH CHHTaKCHYHHMU
npaBuigamMu. [CHYIOTP CHHTAKCHYHI TNpaBWiIa TPbOX pIBHIB MTOOYIOBH:
JOKAbHUX ~ KOHCTPYKIH, TIOOAJIBHWUX  KOHCTPYKIiH  (miarpam) i
KOHCTPYKITii-MOJICTTb.

CHHTaKCHYHI TIpaBWJIA JIOKAIBHUX, TJI00ATPHUX KOHCTPYKIIH Ta
KOHCTPYKLii MOJAENb PO3IIIAAAI0Th, K CHHTAKCHYHI KpHTEpii BipHOCTI
mogneni. Ilpu ctBopenHi mozmeni mporpama DESIGN/IDEF kontpomoe
MOJIEITb 32 CHHTAKCUYHUMU MPAaBUIIAMU, JUISI YOTO BUKOHYETHCS KOMITLIISIIIIS
MOJEII.

2.1.1 KpuTepii 10kanIbHUX KOHCTPYKILIi
DynxyionanvHuti 610K

JlokanpHa KOHCTPYKINiS - (DYHKIIOHATHHUH OJIOK TpU3HAYCHA I
nmoJaBaHHs Ha aiarpami ¢yHKuii cucremu y 6iomi. Ha3zsa ¢pyHkuii noBuHHa
TOYHO Ta  OJHO3HAYHO  BijmoOpakaTh  mpu3HadeHHs  (pyHKIi.
®opmyoBaHHS Ha3BU TOBUHHO OYTH CTHUCITHM.

Cunmaxcuc QyHkyionaibHoeo 610Ky

1 HasBa ¢yHKUIT 3anTUCYy€THCS Ai€CIOBOM Yy iH(}iHITHBI 200 rpymnoio
IiecioBa.

2 Ha3spa po3milyerbes y cepeiuti 010Ky .

3 brnox w™mae igentudikarop. ImenTudikarop posMilryeTbcs B
HIDKHBOMY IIPAaBOMY KyTYy OJIOKa.

4 InmentudikaTop OJIOKY CKIAmaeThcs 3 iMeHTH(DIKATOPY miarpamu
Ta HOMepy OJI0Ka Ha Jiarpami.
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5 Inentudikarop OJIOKy MOYMHAETHCS 3 OYKBH A, IO O3HAYaEe
¢ynkmito — Activity. Hanpuknan, inentudikatop 610ky Al2 o3navae, mo
($yHKLIOHANBHUI OJIOK 3 HOMEPOM 2 pO3TalIOBY€ThCS Ha faiarpami Al.

Jyeu

MartepianbHi 00’€KTH Ta iH(QOpMAaIisi, MO0 BUKOPHCTOBYIOTHCSA MPH
poboti ¢pyHKIii a00 BUPOOJISIOTECS HEHO, MO3HAYAIOTH cTpiikamu. CTPiIKU
NpUAHATO HaszuBaTH ayramu. Jyrum kiacuikyloThCs 3a NPU3HAYCHHSM:
BXITHI, BUX1/IHI, KEpYIOUi, MEXaHi3MH.

Hdyru inentndikyrorbecs MiTKaMu. MITKH BKa3ylOTh Ha 3MICT IYyTH.
MiTka Ta Ayra yTBOPIOIOTH Pa3oM JIOKAJIbHY KOHCTPYKIi0. MiTKH ITOBUHHI
TOYHO Ta OJHO3HAYHO BiOOPaXKYIOTH 3MICT AYT.

Cunmaxcuc oye

1 Mirka igeHTU}IKyeTbCSI IMEHHHKOM Yy IOYaTKoOBil ¢opmi abo
IPYIOI0 IMEHHHUKA.

2 BxingHi nyru nepepoOIooThes GYHKIIE Y BUXIAHI AyTH.

3 He icHye QyHKUi, siKi O He MaTu pe3yabTaTy pOOOTH — BUXiTHUX
IyT.

4 Sxmo BHXigHAa Ayra Ma€ MITKy OJHAKOBY 3 BXIJHOIO AYTOIO,
TOOTO HE 3MIHIOE CBOET SIKOCTI, TO Taka Jyra HemoTpiOHa QyHKITIT.

5 Ha pgiarpami MITKM TpUB’S3yIOTBCS 10 AYTH JUISE HAOYHOCTi. Y
0a3i maHWX, IO OMKHCY€ MOJENb, Ayra IOMAETHCS TUTBKH MITKOIO. A
BiJTHOIIICHHSI BCTAHOBJIIOIOTHCS MIXK 00’€KTaMu: (YHKI[SI — MiTKa JIyTH.
[Tpudyomy Ko’KHa MiTKa Ma€ BIACTUBOCTI.

6 Jyra, mo iHililOe BHUKOHAHHSA (QYHKIii, abo Kepye Hewo
HA3UBAETHCS KEPYIOUOI0 yror0. DyHKIisI 000B’I3K0BO MOBHHHA MATH X04a
0 O/IHy Kepylouy Ayry.

7 Skmo ayra MIiCTUTh BXiJHI JaHI Ta Kepyrwodi, To 1i poOnaTh
KepYIYO0I0 JIyTOIO.

8 He mpoBoapTe 10 cTopoHu Onoka Oinbire 4 xyr. SIKmo noTpi6HO
PO3MICTHTH Oifiblle OYT, 00’ €qHYITE IX 32 3MICTOM.
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9 Jlyrm OyBaroTh OJHO CETMEHTHiI Ta 0araro cerMeHTHi. CerMeHt
OyIIyeThCSI HA OCHOBI JIBOX TOYOK 1 Ma€ OJMH HATIPSIM.

10 He moxnuBo moOyayBaTH AyTy, y SIKid OOMIBI TOYKH - BXiJHA Ta
BHIXiJTHA, pO3TaIIOBaHi HE Ha CTOPOHI OJIOKY.

2.1.2 Kpurepii riiodajabHUX KOHCTPYKILii - tiarpam

Icaye nBa tumna miarpam: miarpama A-0 i jgiarpama JIeKOMIIO3HITI.
Hiarpama A-0 mMicTuTh OAHY (YHKIIO, IO € MPU3HAYEHHSM CHCTEMHU.
dyrn ¢yHKIIT SBASIOTE co0010 iHTepdeic MK MOISIUTI0O CHCTEMH i
MOJICIUTIO ~ CepeioBUIa cucTeMu. Ha miarpami  300paxyloTh MeTy
YTBOPEHHS MOJIEN Ta TOYKY 30py Ha MOJEIb.

JiarpamMa IEeKOMITO3HIII PO3KPUBAE 3MICT (YHKINI — By3na. 3MICT
By3JIa TIEPENAEThCS Yepe3 CEMaHTHYHHH 3B’S130K (YHKIIH jaiarpamu
JnekoMno3unii. 3B’s130K (QyHKUIA AiarpaMu JEeKOMIO3HLIT 300paxyeTbes
Iyramu.

Cunmaxkcuc diazpam

1 Ha pgiarpami JeKOMITO3WIi pO3TAlIOBYHOTH B 3 A0 6
¢dyHkionanpaux OnokiB. [liarpama, mo wictuTe MeHme 3 OJOKiB,
BBa)KA€Tbcs He iH(OOPMATHBHOIO, a Oinbie 6 OJOKIB, CKIIATHOIO IS
po3ymiHHsA. Buustkom € giarpama A-0. Ha Hiil po3TamoBanmii omuH
(hyHKITIOHATBHUN OJIOK.

2 Kooicen pyHKITIOHATBEHUT OJIOK Ma€e Ha3BY (HyHKIIII.
3 Koowcen QyHKIIOHANBHUN OJIOK Ma€ YHIKaIbHUI HOMEP.

4 Hywmeparist 670KiB TOYHHAETHCSA 3 | 1 30UIBIIYETHCS IS KOXKHOTO
HacTymHoro Oyoky Ha 1. BunstkoM € Omok Ha miarpami A-0, BiH Mae
Homep 0.

5 Koorcen GpyHKUiOHATBHUE ONOK Mae i1eHTUiKaTop.

6 Inentudikatopu KoocHo2o0 ONOKY HAiarpaMH CKJIaJaroTbes 3
ineHTHdIKaTOpy miarpaMH Ta  HOMepy OJloky. Bumsatkamum €
inenTudikaropu 610KiB Ha maiarpami A0, BoHHM 3ammcyioTecs Al, A2, a He
A01, A02.
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7 Kooicen GyHKIIIOHATBHUM OJIOK Mae xoda O OJHY Kepyrody Ta
OJIHY BUXIIHY AYTY.

8 Jlo xoocnoi cTopoHM Bcix ONOKIB AiarpaMu  HE MOXe
TIPOBOIUTHCS OLbIIe 4 JTIyT.

9 Bci BimpHI kiHm ayr Mawoteh ICOM-komu abo Tyneni. BuHATOK
30BHIIIHI 1yTH giarpamu A-0.

10 Ha pmiarpami Onoku po3TamoByroTh mo ngiaroHani. [Ipote, ne
HEO0OOB’s13k0B0. Po3MmimmeHHs OJOKIiB JUKTYETHCS IMPOCTOTOI YHTAHHSI
Jiarpamu.

11 3anumraiiTe BenWKi BiACTaHI MiX TapaleTbHUMH JIOBTUMHU
JyraMu.

12 JIns  posraiykKeHUX JOyT, IO BXOMATh B KidbKa OJIOKIB,
300paKyiiTe OHYy U Ty K TiJIKY A0 pi3HUX OJOKIB Ha BiAIOBIAHOMY MiCLIi.

13 [oka3yiiTe HaKONMUYEHHS NaHWX Ha JiarpaMi Iyror, 1o ijae
HH30M, a KePYIOUH 3BOPOTHHH 3B’ 30K JIyTO0, IO WIE BEPXOM.

14 Iyru po3MilIyIOTh Ha BEPTUKAIBHUX Ta TOPH30HTAIBHUX JiHIsX.
Minimizyiite neperunn ayr. He moBomsTe nyru mo mexi miarpamu. Yum
MEHIIIE TICPETHUHIB IyT, TUM 3pO3yMiNiIIa Aiarpama.

15 MiTKH, IEpeTHHHU TyT, KyTH PO3MIIIYIOTh Ha JNEAKid BiACTaHI Bia
OJIOKIB.

2.1.3 Kpurepii KoHCTPYKLii — MogeTb

Mopenbs TIONAEThCSA  1€EPApPXiYHOIO CTPYKTYyporO 3 jgiarpam i
CYHIPOBO/IKYIOUOI0 1H(GOPMAIIIEIO: TIOCAPIEM, TEKCTOBOIO CTPYKTYPOIO,
niarpamamu FEO.

Cunmaxcuc mooeii

1 Koxen By3on mgiarpamu IDEF(Q mertami3zyeTrbes Ha OnHIN giarpami
IDEFO i mosicHioeTbest kinbkoma aiarpamamu FEO. Bepxniit Byzon mMoneni
AO.

2 Tlpm mexomrio3wminii By3jia Ha3Ba (PYHKIII cTae HA3BOIO JiarpaMu
JNEKOMIO3ULil, a ieHTu(ikaTop By3/a cTae igeHTH(]IiKaTopoM aiarpamu
JIEKOMITO3HUIII].
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3 IcHyroTh miarpamu piBHA Bumie Hixk A-0: A-1, A-2, Tomo.

4 TIurtepdeiicom By3na € JAyrd By3jga, TOMY Jyr'H By3ja
MEPEHOCAThCA Ha JiarpaMy AeKOMITO3UIIil, SIK TPUKOPAOHHI AyTH.

5 B3aeM03B’s30K MiX AyraMd By3Jia Ta NMPUKOPIOHHUMH IyTraMu
JiarpaMu JEKOMITO3HITii BCTaHOBIIOEThCS depe3 I[COM-konu.

6 Jlyru, mo He MPUHNUIM BiX By3Ja, MICTATh TYHENI Ha BiIBHUX
KIHIIAX.

2.2 CemaHTH4HI KpuTepil AKocTi Moaesi

Merononoris IDEFO mae kputepii, ki JO3BOJIIOTH 1€ Ha CTafil
KOHIICTITYaJIbHOTO MPOEKTYBAaHHS OLIIHUTH CEMAaHTHYHY SKICTh (DyHKIiH
MalOyTHBOI CUCTEMH i1 BIIKOPUTYBATH i1 y pasi moTpedu.

SKicTh  cHCTEMM  3al€XHTh Bil  eTamy  KOHLENTYaJlbHOIO
mpoekTyBaHHs. Po3po0ioBayi cucreMu He MalOTh TpaBa POOUTH CHUCTEMY
mupIIow Hik ¢GyHKHiI Momem abo Biakunmatu ii ¢yskmii. Po3pobka Ta
OLIIHIOBAaHHA KOHLENTYaJlbHUX MOJENeHl 32 CEeMaHTHYHUMH KPHUTEpisiMU
CKIIaJJHUH TIpollec, SKWUH BUMarae KOJIGKTUBY (axiBIliB: aBTOpIB,
PCICH3CHTIB, €KCIEpTiB, uMTauiB. Takuii MmiaXiJ [03BOJISE 3HAYHO
CKOPOTHUTH 4ac pO3pOOKH MPOrpaMH.

Tunu cemanmuynux Kpumepiia

Kputepii — «moBHOTa» Ta «BIPHICTH» 3aCTOCOBYIOTH AJSI OLIHKH
SIKOCTI 3MicTy Mozeni (miarpamu). Kputepii «CTUCTICTE», «y3TOMKEHICTH
Ta «CKIATHICTH/3pO3yMUTICTEY OMOMAralTh BHSIBHUTH 3pPO3yMITICTh
Mojieni (aiarpaMu) JUIs yuTava.

Ilosnoma moodeni — 1€ AOCTAaTHICTH iH(pOpMAIi B MOJENi It
JNOCATHEHHST METH, 3 SKOK CTBOPIOEThCS Mojenb. [loBHOTA miarpamu
JICKOMITO3HIIIT — 1€ JOCTAaTHICTh iH(GOpMAIlil Ha JAiarpami IIsl Kowmekcmy it
gysna. Ilpu 3acTocyBaHHI KPHUTEPIil0 TOBHOTH PO3POOHUKH OIHIOIOTH Ha
CKITbKM TOBHO (YHKIIi MOZENi BiIMOBIalOTh YsABI 3aMOBHHKA TIPO
MalOyTHIO CHCTEMY.
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Bipnicme — cTymiap, 3 AkuM iHpoOpMaIlis B giarpaMi abo momeni
TOYHO OIIUCY€E CHUCTEMY, M0 MOJETIOEThC. BipHicTh HalOinbIIe
Cy0’€eKTUBHMI KpUTEPiid.

Cmucnicme — popMyITIoBaHHS (YYHKITH Ta MITOK CTHCII, SKIIIO BOHU
HE MaoTh APyropsanHoi iHdopmarii. B Toil e yac CTHUCHTICTh TEKCTy HE
MOBHHHA 3aBa)KaTH TOYHO TepelaTH 3MicT. TepMiHM 3 TEKCTYy MOBHHHI
BIJIMOBIIaTH CYTi IPEAMETY, ay IUTOPil, [0 YUTATUME MOIECIb.

V3e00o1cenicms — OyBae BHYTPINIHBOIO Ta 30BHINIHBOIO. 3OBHIIITHS
Y3rOJDKEHICTh — CTYHiHb, 3 SIKHM KOHTEKCT JiarpamMu abo Mmojeri
Y3TOJDKYETBCA 3 X 3MICTOM. BHYTpIIIHS Y3roJKEeHICTh — OJIHOMaHITHICTh
CHUMBOJIIKY Ta TEPMIHOJIOTIT Ha Jiarpami Ta B MOJIENI.

Cxnaouicmuv/3po3yminicms — MK CKIaJHICTIO Ta 3pO3yMITICTIO ICHYE
3BOPOTHUHM 3B'SI30K. YuM OUIbIl CKJIaJHA MOJCIb, THM MEHIIe Il
PO3YMIIOTB.

3posyminicme — CTymiHb, 3 SKHM SICHO, YHM JIOCATAETHCS MeETa
miarpamu (Mogeni). AGO CTymiHb, 3 SKMM MOXHa JaTH BiJIIOBiJb Ha
MUTaHHS "TpOo M0 PO3MOoBifae Aiarpama (Moens)?".

2.3 KoHTpoJb fiKOCTi AiarpaM mMojei 3a KpuTepisMu
Cxiagnicts/3po3yminicTs

IlokasHukamMu 3posymizocmi Jiarpam JEKOMITO3UIIT Mojem €:
JIETKICTh 3HAXO/XKEHHS TOJIOBHOTO HIISXY Jiarpamu.

IIns1xu BUSBISETHCA, SKIIO pyXaTHCs 3a (YHKIIISIMH, SKi TIOB’s3aHi
nyramu. Cepeq IIUIAXiB MiarpaMul € TOJIOBHUM MIISX, IO BEAC 0 PO3B’ 3Ky
ocHoBHOI 3afaui. [To6iuHi nuIIXH MOKYTh 00poOIrOBaTH 30ilHI cuTyamii i
T.II. .

Jlo TIOKa3HUKIB 3PO3YMIJIOCTI TAaKOX BiTHOCATH: YHUCJIO aKTHBAIiH
GyHKIIH, 9uCI0 MOOIYHUX MUIAXIB; JIETKICTh iIeHTU(IKAI] aKTHBaIil Ta
LUISIXiB; MOXKITMBICTD OKpAIaTH PO3MIlLIEHHS 00’ €KTIB Ha Aiarpami.

BaxxnuBuMH MOKa3HUKaMU 3pO3yMUIOCTI JiarpamMu JAEKOMITO3HUIIT €
3B’ A3HICTH Ta 3YEILICHHS.
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2.3.1 3p’A3HicTH Ta 34eIJICHHS, IX POJIb Yy PO3YyMiHHI 3MicTy Aiarpam
JAeKOMIIO3uLil Moaei

1. liarpamMa AeKOMIO3MIII MOAENI MOAA€ThCS Y (OpMalIi30BaHOMY
BUIJISA[(, aJie 3MICT JiiarpaMy MOYKHA OMUCATH TEKCTOM MPUPOJIHOI MOBOIO.
Tekct Oyne 3po3yMinmM, SKIIO HOTO peYeHHs IMOB’si3aHi 3MICTOM, TOOTO
paszoM SBIISIOTH COOOF0 omoBinaHHsA. Ko)kHe OMOBiJaHHS Ma€ CBOIO METY.

JroquHa, 110 HE BMIE CKJIAJaTH OIOBIJAHHS, HAIMIIC TEKCT, SKHI
OyJe rmoraHo MoB's13aHuil 3a 3mMicToM. Takuii TeKCT Oyie HE3PO3yMLIHM.

AHAJIOTIYHO  CKa3aHOMY TIPO TEKCT 3PO3YMUIICTh  Jiarpamu
JIEKOMITO3HUIIINA 3aJIeKUTh BiJl «3B’SI3HOCTI 3a 3MicTOM ii (QyHKIiW». Yum
Oinvute ynxyii diacpamu noe sa3amni smicmom, mum Kpauje diazpama.

2. Slxkmo onucary ABi QYHKIIIT giarpaMu JeTaabHO, JBOMA TEKCTaMH,
1 B ONHOMY TEKCTi TMOCHUJIATHCA Ha APYTUH TEKCT, SIKUH 3a 3MICTOM €
YaCTHUHOIO TEPILIOTO, TO MEPIINA TEKCT YUTATUMEThCS Baxkue 1 Oyae Oiblire
cknagauM. [Ipo Taki TeKCTH KaXyTb, 110 BOHU 34enIeHi 34 3MICIOM.

AHAJIOTIYHO CKa3aHOMY TIPO TEKCT 3PO3YMUIICTH  Jiarpamu
JEKOMITO3HUITIH 3aJI€KUTh BiJ] «34EIUIeHHS BMICTY QyHKUIN mgiarpamm». Yum
MeHIe QYHKUIl AlarpaMu 3uenieHHi 3a C60iM 6Micmom, THUM Kpalle
niarpama.

Busio.  «CxnamHicTh/3pO3yMITICTh»  JiarpaMu  JIEKOMIIO3MIIIT
3aJICKHUTD BiJ JBOX XapaKTEPUCTHUK: 3UCIUICHHS Ta 3B'I3HOCTI.

3uyennenns — CTYIiHb 3alIEKHOCTI BMICTy (QYHKIIN giarpamu.
3uennieHHs MiX QyHKIiSIMH OyBalOTh ABOX THIIIB: 32 MPHUPOIOIO 3B'SI3KY, 32
CTPYKTYpPOIO 3B'SI3KY.

36'a3uicms  — CTymeHb 3B’SI3HOCTI  (YHKHiH Ha  giarpami
IIEKOMITO3HUIIT 3a 3MIiCmoM.

2.3.2 3uenuienHs GpyHKUii AiarpamMu 3a NPUPOI0IO 3B’ SI3KY
1. Icaye nBa THIH 34YETUIEHB: MATAJIOTIYHE 3YETUICHHS 1 YIPaBIIiHHS.

Skmo oxHa QyHKIIS MOCUIIAEThCS HA BMICT iHIIOI (YHKIIII, sSKa 3a
CEHCOM € BMICTOM TIepINOi, TO MDK (YHKIIIIMA BCTaHOBIIOETHCS
namonoeiune 34enjiedHs, a Ayry, 10 TOB's3ye (YHKII Ha3HUBAIOTh
"namonoeiunoio 0yeorw".
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Ha pucynky 2.1 moxazano nBi ¢ynkmii. HacmpaBmi, dyHKIis
«Bwiy4nTd BiZIOMOCTI MPO KHHUTY» HAJCKUTH 10 JCKOMITO3UIINA (YHKIIT
«Cnucaru 3ary0JieHy KHHUTY.

[Ipu maTtayoriyHOMy 34YEIUICHHI MOPYUIYETHCS MPUHIIUI CTBOPCHHS
miarpamu jgekoMmo3uiii: «Bci ¢yHKIil i myrm mgiarpamu  I€KOMITO3MITIT
MTOBUHHI OyTH OTHOTO PiBHA y3araJbHEHOCTI». Takuii TWm miarpamMu He
3po3yMinuil [UIs peanizaiii, a 39ensieHns QyHKIiH HauTipie.

loeHTndikaTop
KHUMN
CnuncaTu /
3arybneHy
—> KHUTY
A11
Bunyuntn
BiJOMOCTI
npo kHury | %
A12

T

Pucynoxk 2.1 - IIpukia/] naToJoriqyHOro 34eruieHHs] MK (QyHKIISIMA

2. Slkmo BuXimHI MaHi onHiET PyHKIIIT € TOTOKOM KepyBaHHS iHIIOKO
¢dyHKLI0, ToO QYHKIIT 34erieHl «3a Kepygannsmy». I1oTiKk kepyBaHHs Tpeba
BipI3HATH Bix Kepyrouoi nayru. [loTik KepyBaHHS MICTUTH HE [aHi, a
iH(opMartito, mo kepye pooororo pyHkuii. J{uBrcs pucyHok 2.2.

MnaH 3a o6'emamu

=
Twn Bupoby
Kowu 3akynuTtu
—
A11
Biaain BurotoBuTmn
. <—>
3aKyrnku Martepiann A2 \

4 Bupi6
Liex

Pucynok 2.2 - [puknaj 3ueruieHHs QyHKIiH 3a KepyBaHHIM
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OyHKINA «3aKynmuTH» KEepye BHOOPOM pexXUMYy poOOTH (yHKIIIT
«BurotoButny».  KepyBaHHS  BHUKOHYEThCS  I[OTOKOM  KEpyBaHHS
npeAcTaBleHUM Ha piarpami ayroto «Tum BupoOy». s kepyBaHHs
MMOTOKOM (PYHKIiST «3aKymuTH» IOBHHHA JETABHO «3HATH», SIKI THITH
BUPOOIB (YHKI[ISI MOXE BUTOTOBUTH. [Ipu KepysanHi nomokom y yHKyitl
genuxe 3uenienHs 3a emicmom. THUI 34ETUICHHS «3a KEpyBaHHSAMY» Kpalle
HiXK «TIaTOJIOTIYHE 34CTUICHHS.

3 Bi o¢yHKii "Hopmarbho 3uennenui’, SKIIO BIACYTHI THIA
3ueruiensb 1 1 2.

2.3.3 3uenyieHHs GyHKUil 32 CTPYKTYPOIO 3B'3KY

1. @ynxyii 3uenneni 3a cepedoguuyem, IKIIO0 BOHU BCl MAOTh JOCTYII
JI0 CepeloBHINA MAaHWX, 0€3 BKA3iBKH BIAMOBIMHOCTI «(YHKINSI — JaHi».
OyHKIIIT 3USIUIeHH] 3a Cepe0BHUIIIEM 300paXeHi Ha pUCYHKY 2.3.

MixHapogHuii
katarnor

— XBOPOO
Ckapru daiin 3 KapTKkamu
XBOPOro naujieHTis
f O6cTexutn -
Ll
A11
HanpaBneHHa — |
Tlikap
Bagartu
> aHaniau

/

MokasHukm A12

Na6opaHT /{

Pucynok 2.3 - Ilpukiaz 38’s13Ky QyHKIIH 32 cepeJoBUIIEM

3demieHHsT 32 CePEAOBHINEM IMOPYIIYE MPHHITUN iHKANCYNISMil. Y
(GyHKII# criyibHE cepe0BHUIIe Ul JaHuX — (haiil 3 KapTKaMu MallieHTiB. Y
MIPUKJIAJ, 1[0 PO3TISAAETHCS, HE BKa3aHO, 3 KO KAPTKOKO MPAIIOE KOKHA
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¢yukmis. Jlikapro Ta jJabopaHTy JOCTYHHI BCi KapTKd. B pe3ynbrarti
MO>KJIMB1 TIOMUJIKH 3aM¥CIB 1 HEBIPHUI T1arHO3.

2. Qyuxyii 3uenneni 3anucom, SKIIO BOHU MAaIOTh JOCTYI 10 HE
I00ABHOTO HA0Opy MaHUX (3aIHCy).

MixxHapogHun
kaTanor
— XBOpPOO
Ckapru 3anuc 3 kapTko
XBOPOro naujieHta

f Ob6cTexnTn .

A1

HanpasneHHsa — |
Nikap

Baatn
> aHaniaun

/

MokasHukn A12
NaGopaHT /$

Pucynok 2.4 - Tlpukiaz 38°s13ky (QyHKIi# uepe3 3amuc

3uennenHss QyHKUIA 4epe3 3amuc Kpaile, HDK 4Yepe3 CepeloBHILE.
OyHKLIISIM AOCTYNHHMH TiIABKM KapTKa HEBHOTO XBOpOro. Y (yHKUiH, 10
CIUTKYIOTBCS Uepe3 3alic MEHIIE MOKINBOCTI 3pOOUTH MOMUJIKY.

Hanpuknaz, 3anuc ckapr y Micie Ajs aHaji3iB, JacTh MOMUIIKY MPH
KOMIT'IOTepHIf AiarHOCTHUI, ajie JIiKap HOMITHTh MOMMWIKY. 34elJIeHHS
(hyHKIIIH yepe3 3amrc TOKa3aHo Ha pUCyHKY 2.4.

3. /[sa 06’ekmu IDEF0- mooeni maroms abcmpaxmue 34enjienHs,
SKIO MDK EIEMEHTOM 1 WOro KOMIIOHEHTAMH TOYHO 3a3Ha4eHO
BiTHOIIICHHS 32 3MicTOM. J[0 aOCTPaKTHOTO 3YEIJICHHS BiTHOCSATH HACTYTIHI
BITHOIIICHHS MIXK TyT'aMH «KJIAC - €JIEMEHTY, «IIIJIC - YaCTHHAY.

[puknan Ha pucyHky 2.5 moka3zye aOCTpaKTHE 3YEIJICHHS AYr 3a
CEMaHTHKOIO. 3alKC C KAPTKOK XBOPOTO MICTUTh PE3ylbTaTH 0OCTEKECHHS
JKapeM 1 pe3yJIbTaTd 3 aHaJdi3aMH, MK HHUMH Ma€ MiCII€ BiIHOIICHHSI
«4acTUHA - LiIe».
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MixHapogHuii

Kararnor

— XBOPOO
Ckapru Pesynera 3anuc 3 kapTkoto
obCcTEXEHHS

XBOPOro nauieHta

f O6cTexnTn -
»

A11

HanpaBneHHs — | \EESﬁg?;aT”
Jlikap

Basatu
N aHaniau ]

/

MokasHuku A12

Na6opaHT /T

Pucynoxk 2.5 - IIpukia abCTpakTHOTO 3B’ 13Ky 32 CEMaHTHKOIO

2.4 3p’s3HicTh (PyHKNIH giarpamu 3a 3MicToM

CrymiHb 3MiCTOBHOI 3B’SI3HOCTI (DYHKINM miarpaMu JTEKOMITO3HIII{
OyBae pizHOro THIy. Alle 4yacto (YHKIIi 30MpaloTh Ha JiarpaMi He 3a
3micToM. Taki aiarpamMu Hauripuii.

IcHytOTH Taki THITN 3B'S3HOCTI.

0 Bumagkosa
Jloriuna
Yacona
[Ipouenypna
KomyHnikaTuBHa

ITocnizoBHa

AN L AW N =

DyHKITIOHATHHA

3a HOMepaMU 3MICTOBHA 3B’ S3HICTh (PYHKIIIH 301IBIIYETHCS, a SIKICTh
JiarpaMu MOJIIIIY€ThCSL.
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Bunaokosa 36'si3uicmeo

IIpu BumaakoBiit 3B'I3HOCTI QYHKINT miarpaMu Majo TOB'S3aHI MiX
co0010 3MicToM abo 30BciM He NOB'sA3aHi. [JuBHCH pUCYHOK 2.6.

MocTaHoBa
Mnax 3HTY
/ -
3wmict 3 i
. Mnax aTBepKEHNI
nekujin CreopyTi Koncnext Ey——— nnau
A1 A12
~—Bwknapau $\ 3asigyroumi
kadpegpoto

Pucynok 2.6 - [Ipuknan BumaakoBoi 3B’ 13HOCTI QyHKIIN

Oynknii «CtBopuTH» Ta «3aTBepIUTH» 30BCIM HE TMOB’sA3aHi
nyramu. BoHm posramoBaHi Ha miarpami Tiabku 3a Temoro «Kadempay.
Takuii THI 3B’ SI3HOCTI 3 SBISIETHCS HA MIOYATKy CTBOPECHHS JiarpaMH, KOJIH
3B’SI3KH MK (YHKI[ISIMH TUIBKY TIOYHHAIOTH PO3POOITIOBATHCSI.

Jlociuna 36's3nicmo

OyHKIil po3ramoBaHi pa3oM Ha JiarpaMi He 3a 3MIiCTOM, a 3a
CHUIBHUM KJIacoM (YHKIIiH a00 TaHWX, 32 03HAKOIO MOAI0HOCTI.

Ha pucynky 2.7 dyukmii 3i0pani pa3om, 00 AyTH BITHOCSTHCS
OJTHOTO KJIACy «crenu(ikamisg» 1 «IIporpamm».
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Cneuudikauis

rpadivyHoro Mpadbivrmit
penakTopy Hanarogutu penakTop
rpacpivHni _
penakTop
A11
Mporpamu
Cneuudikauis ;
CrtBopuTn
TEKCTOBUMN
penakTop
/ A12 \
Cneuudikauis TekcToBun
TEKCTOBOIo penakTop
pefakTopy

Pucynoxk 2.7 - Ilpukiaj J0oriqHOro 3B’ 513Ky (QyHKIIH

Yacoea 36's131icme

OyHKIii mgiarpaMu 1MoB’si3aHI YacoM BUKOHaHHs. Ane cami (pyHKIii
HE OB’ A3aHi 3a 3MiCTOM.

CTyneHT
TekcT
Lpykysatn nporpamm
/
dann Al
O6G'ekTHUIA
KomnintoBaTtu koA
MpuHTep e > Sy
Mporpama A2

KomninaTtop

Pucynoxk 2.8 - [Ipuknax 9acoBoro 3B’53Ky MK QYHKIIIMHI

Ha pucynky 2.8 CTyZeHT OAHOYAacCHO BHUKOHYE JBa 3aBIaHHS:
KOMITUJTIOE OJIHY NPOrpaMy i APYKY€ TEKCT BKE HaJIaroHKeHOI MporpaMu.
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Ilpoyedypra 38'a3nicme

Kinbka QyHKIiH HE MOB’S3aHUX 3MICTOM BHKOPHUCTOBYIOTH OJIHY
¢dyukmiro GopmanpHo. OyHKIIOHATBHI OJIOKH PO3TANIOBYIOTHCS HA OJHIN
niarpami TiNBKH TOMY, IO y Pi3HHX 32 3MICTOM Ipolecax abo IHKIax €
OJTHAKOBA (PYHKIIisL.

Ha pucynky 2.9 moka3aHo 1Ba pi3HUX 3a 3MICTOM IPOIICCH:
CTBOPEHHS TEKCTOBOTO (haliiry i po3B’s30K PiBHAHHS. Y TIpOIlecax CIJIbHA
¢ynkuis «HaapykyBatm».

[IpouenypHa 3B’SA3HICTH € HAWKPAIIOW 13 HE3MICTOBHUX THIIIB
3B’SI3HOCTEH MK (PYHKITISIMH, ajieé BCE JK TaKH 1€ HE3MICTOBHA 3B’ S3HICTH.
JIronuHa Kpaiie po3yMie aiarpamy, sIKIIO ii QyHKIIT OB’ A3aHi 3MiCTOM.

)

Hakas Beeotn ®aiin HaapykoBaHuii
\ ) Hakas
A1 Hapgpykysatun %L’
t N
A3
MapameTtpu ?
\ Poss'asatn HappykosaHuit
PIBHSAHHS \ PO3B'A30K
A2
PosB'sasok

Pucynok 2.9 - [Ipuxinan nponexypHOi 3B°I3HOCTI (yHKIIH

Komynikamusna (ingpopmayiiina) 368'a3nicmo

OyHKLil giarpaMd 3 KOMYHIKaTHBHOIO 3B’SI3HICTIO OOPOOIIOIOTH,
3aCTOCOBYIOTH 200 BHPOOJISIOTH O/IHE JaHe.

Hampuknan, mexaii Ha miarpami € HacTymHi (QyHKOil: pobotm 3
JeKceMor0, 00’€HAaHHS PAAKIB, BUAUICHHS Yy PAAKY MiAPSAKY, TOHIYKY
CHUMBOJIY Y PAAKY.

KomyHikaTHBHA 3B’S3HICTh — MEPITAH TUM 3B’SI3HOCTI, n¢ (QyHKIIIT
noB’si3aHi 3MicTOM — 00poOKor0 omHOro naHoro. [Ipw KOMyHiKaTHBHIN
3B’S3HOCTI BUHHMKae Mpobnema, 5Ky O¢yHKUil0O Tpebda oOparu, o0
pealizyBaTu MeBHi [ii.
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Hampuknazn, moBoro Visual Prolog MoxkHa omepkath i3 pAIKY CIOBO
npeaukarom fronttoken abo 3Haiitu mpomyck npeaukatoMm searchchar,
MICJISL 9OTO OJIEPXKATH CJIOBO MPEIUKATOM substring.

Ha pucynky 2.10 300pakeHo ¢GYHKINII MOBH IpPOTrpaMyBaHHSI
MulLisp, 1110 00p00IOIOTh PSIKH.

Mporpama
—— KOpUCTYyBaYa
Minpsnok Mo3auuist
4\@_; 3Hantn
nosuuito /
/ nigpspgkay [——»
Psapok1 PAAKY
A AN Mosuuis
Findstring : | Opnepxatu Mliapanok
niapsaoK y i
Mo3uuis2 PAAKY 38
nosnuismMmn
A12
Substring /$ O6'egHatnt Psapok

[Ba psaka /
4g—’

/ A13

Panok2 ?

Concat

Pucynoxk 2.10 - [Ipuxiag KoMyHIKamiiHOT 3B’ I3HOCTI MK QYHKIIIT

Tlocnioosna 36'a3nicme

Ilpu mocnimoBHIN 3B A3HOCTI BUXiOHI JaHi ofHiel  QyHKIIT
BUKOPUCTOBYIOTBCS, SK BXifHI JaHi iHmoi ¢yHkmii. Tak BUHUKae Mix
(YHKIIISIMH 3MICTOBHUH 3B’ 130K «IIPHYMHA - HACIIOKY.

3MICTOBHUH TMOCHITOBHUN 3B’S30K BHHUKAE€ Y BHITAIKY, KOJIH
¢GyHKIIT 1iarpaMu po3B’I3yI0Th OAHY 33434y,

Ha pucynky 2.11 300paxeHO MOCHiOBHY 3B’SI3HICTh (DYHKIIIH, IO
PO3B’s3YIOTh 3a7a9y — OTPUMATH iH(pOpMaIlito Bi eKcreprTa.
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Mpobnema
g
Nitepatypa — Mnax
\ Migrotysatn /OI'II/ITy
—o
/ A11
Manku A
onuty Pesynbtatn
Onut onuty
d
— P
\ A12
3HaHHs Ta
nocsig, Manka
ekcnepTta ObopwTy onuty
A13
4
ABTOp
mogeni

Pucynok 2.11 - Ipuxian mocnigoBHOT 3B’ I3HOCTI (yHKIIH

@yukyionanvHa 36's13uicmo

Hiarpama monae QyHKIIOHANBHY 3B'S3HICTh, SKIIO BCi (QYHKII
JaiarpaMy  TPaIiOIOTh A BUKOHAHHSA TEBHOI (yHKUii jgiarpamu,
PO3B’S3YIOTh O/IHY 3a]auy, aje BUKOHAHHs (QyHKIIH He mocnmigoBHe. Takuid
TUN (PYHKIIOHATBFHOI 3B’S3HOCTI HA3WBalOTh TOBHOK (YHKIIIOHAIHEHOO
3B’SA3HICTIO.

3MicTOBHUH (DYHKIIOHATBHUHN 3B’ 30K MK QYHKI[ISIMH HalKparuii.
Jiarpama 3 TOBHOIO (PYHKIIIOHAIEHOIO 3B’SI3HICTIO HE MOXE IT0JaBaTHCH,
SIK JIB1 miarpamMu 3 GyHKITIOHATBHIM 3B’ I3KOM.

Xoua NopsIIOK BUKOHAHHS (DYHKIIIHM JiarpaMul HE BiJIOMHIA, BCI BOHH
MiJrOTOBJSAIOTh JaHl JUIs BUKOHAHHA (YHKINI Jiarpamu, IO IOBEPTAE
PO3B’ 30K 3a/1a4i.

Ha miarpami moxke OyTH HemoBHa (yHKIIOHAJIbHA 3B’sI3HiCTh. Ha
pucyHKy 2.12 QyHKUIT OB’ s13aH1 MOBHOIO (PYHKIIOHAIBEHOIO 3B’ I3HICTIO.
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T3 ——

npoekT

MpoekTyBaTN /////

A1

ﬂpoeKTyBaﬂbHMKM//$ Po3pobuTtun

A2

Texnonorw////{

MaTepian

e

TexHonoria

/

A 4

BurotoButun

A3

Pob6iTHWKM

Pucynok 2.12 - Ipuknan GyHKIiOHANBHOT 3B’ SI3HOCTI

Bupo6

IMoBHy (yHKIIOHATBHY 3B’SI3HICTH MOXKHA OMHCATH TEKCTOM, SIKHI
HE MO’KHA PO3ipBaTH Ha JIBa JIOTIYHO 3aBEPIICHUX TEKCTH.
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3 3ABE3IIEYEHHA AKOCTI IPOI'PAM 3ACOBAMHU
METOJOJIOTII IDEF0

3.1 BracTuBocTi SKiCHOT0 MPOrpaMHOro 3ade3ne4eHHs Ta IPHHIMAITN
Po3po0Ku, 110 320e31e4yTh AKICTh

BaxnuBuM TEXHOJOTIYHMM TMPOILIECOM, HEOOXITHMM MpH po3pooii
MPOTPaMHOi CUCTEMH, € KOHTPOJIb SKOCTI IPOTPaMHOT0 MPOAYKTY.

Jus xortponto IDEFO-mofneni mporpamMHOi CHCTEMH 3aCTOCOBYIOTH
CEMaHTUYHI KpHUTEpii, po3rasHyTI y po3nii 2. Po3rinsHemo, YoMy Takuid
KOHTPOJIb J03BOJISIE YTBOPIOBATH AKICHHUH MPOIYKT.

SIkicHUI TIPOTPaMHUM TMPOAYKT MOBHHEH MAaTH HACTYMHI YOTHPH
BJIACTHUBOCTI.

1 Moougixyemicmo cucmemu. BiacTuBicTh HeOOXimHA IS
BUITPABJICHHS TIOMUJIOK 1 JJIs1 IOJAJIBIIIOTO YIOCKOHATICHHS CUCTEMU.

2 EgexmusHicmv cucmemu. BrnacTuBicTh 03Haua€e OINTUMANIbHE
BUKOPHUCTaHHS aJTOPUTMIB, 4acy poOOTHM MpOrpaMHu, Mam ATi, MPUCTPOIB,
3ac00iB IporpaMyBaHHs.

3 Haoiunicms cucmemu. BnactuBicTh 03Ha4a€ KOHTPOJb i 3aXUCT
MAaHUX Ha BCiX eramax (YHKIIIOHYBaHHS CHCTEMH; NETAIbHY OOpOOKY
30IHHUX CHUTYyaliid, CTamicTh poboTH cuctemu. HanmidHICTh pe3ynbTaTiB
00YHCIIEHb 3alIeXKHTh BiJl BHOOPY aJITOPUTMIB Ta iX peamizarfii.

4 3po3yMilmicTh CHCTEMH. BracTHBICT, O3HAYae TIPO30PICTHh
CTPYKTYPH CUCTEMH Ta 11 PyHKI[IOHYBaHHSI.

s 3a0e3nieveHHsT BKa3aHWX BIACTHBOCTEW y poOOTI Hax
MPOTPaMOI0 Peai3yr0Th HACTYITHI MPHHIUIIH.

AocTpakirii
MonybHOCTI
Jlokamizanii
Yraenns indopmarii
V3romKeHoCTI
IloBHOTH
IlinTBepmKyBaHHS

NN AW
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3.1.1 llpunuun adcTpakuii

AOcTpakilis - aOcTparyBaHHS Bil HEICTOTHUX Yy IaHHH MOMEHT
BJIACTUBOCTEH.

Metononorist IDEF 3actocoBye nmpuHIun abCcTpakiiii Mpu CTBOPEHHI
TPy METOOJIOTIH, KOXKHA 3 SKHX IPUCBAYCHA MOOYIOBI MoAeNeH st
OJTHIET BIIACTUBOCTI CHCTEMH, a0CTParytO4YncCh BiJl iHIMIKX {1 BIACTHBOCTEH.

KoxHuii THII MOJIENI JJO3BOJISIE aHANII3YBATH CBiil THI 00’€KTIB Ta iX
BrnactuBocTi. [lpudomMy, BCi MoJenmi B3aeMOIIOB’si3aHI Ta B3a€MO3AJICIKHI.
[loemqnanast Tpymu Mojeneil JO3BOJSIE PO3POOIIOBATH Pi3HI ACHEKTH
CHCTEMH, JIOCIIIKYBaTH €(pEKTHBHICTH POOOTH 1€ Ha KOHUENTYaJbHOMY
piBHi. Takuii migxix poOUTh poOOTY €JIEMEHTIB CHCTEMHU 3PO3yMIUIUMH, a
TOMY HaIIHHO TPAMOI0YUMHU, MOTU(DIKYEMUMH.

[IpuanKT abcTpakiiii JeKUTh TAKOK B OCHOBI MMOOYAOBHU i€papXidHOi
cTpykTypu miarpam wmetojonorii IDEFO0, mo no3sonse pospoOmroBatu
CHCTEMH 32 CHIPaJIbHOIO MOJIEIUIIO KUTTEBOIO LUKy HAa KOHLENTYaJIbHOMY
piBHI.

Peamizamiss cucremMu 3a BUTKaMy CHipajdbHOI MOAeNl Yy BHIVISAL
iepapxivyHOi CTPYKTYpHU 3 JiarpaM J03BoJIsi€ aOCTparyBaTucsl Ha KOXHOMY
BHUTKY BiI APIOHUX IETaNei, BUIUIATH iCTOTHI BJIACTUBOCTI CHUCTEMH IS
KokHOro piBHA. KoXHMH HacTymHHMH piBeHb MOAENl — JiarpaMu, IO
JeTani3yloTh CBOI BY3/IH, SIBJIsIE COOOI0 HOBUH MPOTOTHII.

IIpu peamizamii miarpamu A-0 po3poOroBad abCTparyeTses Bif
(¢yHKIIN mporpaM NPOTpaMHOTO KOMIUIEKCY, IMOKa3ylO4H TIJIBKH HOTro
npuzHaueHHs. Ha pmiarpami aexkommosunii AQ At KOMIUIEKCY MpOrpam
MTOKa3yI0Th (YHKIIT, IO BiOOPaXyOTh MPHU3HAYCHHSI KOXKHOI MPOTpaMH
KOMILIEKCY, aOCTparyrouuch Bif iX BHYTpimHIX ¢yHKUiA. HactymHuii
piBeHb AiarpaM MoZeJi — MOKa3zye AJsl KOKHOTO MOIYJSl MporpaMu HOro
OCHOBHY (pyHKIit0. Ha HIkK4OoMy piBHI OCHOBHA (PYHKIIiSI KOXXHOT'O MOJIYJIS
NETaM3y€eTbesl QYHKINIIMH HWOTO Tpomemyp. SKIo Mporeaypud MOyt
BENIMKi, TO iX (yHKUii MOKHa JEKOMIO3YBaTH II€ Ha HW)KYOMY piBHI.
SlcHO, Taka NEKOMIMO3HINiS MPOUEAYpP HEOOXiAHA TINBKU JJS MipKyBaHHS
HaJ BMICTOM TIPOIIEAYD.
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Takuii miaxing J03BOJIIE TOYHO, MPO30PO 1 MOCTYIIOBO TEpEIaBaTH
3MICT MPOTPAMHOI CHCTEMH 3aMOBHHKY; POOUTH CHCTEMY 3pO3YMUIOIO MpH
PO3po01Ii, HaliHO MPAaIOY00, 1 MOJKHA JIETKO MOIU(IKyBaTH.

3.1.2 IlpyHOUNI MOAYJIBHOCTI

IlpuHun  MOIYNBHOCTI Tiepembadae pO3MUICHHS CHCTEMH Ha
nporpaMu abo MOy 3 IEBHOIO METOO.

Memal: cipolieHHs Ta IPUCKOPEHHs pillieHHs Tpo0i1eMu

,»CKJIagHy npo0ieMy JieTiie Ta MBUALIEC BUPIIUTH, SKIIO PO3AUTUTH
npobiemy Ha 2 mpocrinn npobnemu”. ChopmynboBanuii I'. Maiiepcom
OPUHIMIT MOAYJIBHOCTI, 3a0e3meuye MOXKIHUBICTD YTBOPIOBATH IPOTpaMu
OyIIb-KOi CKJIaTHOCTI.

[Tokakemo, MmO TPUHIMII MOIYJIBHOCTI IiHICHO JO3BOJISIE JIETIIE
pIIMTH Ta MIBUALIE PO3B’S3aTH MPoOIeMy Oyab-SKO1 CKIaIHOCTI.
Hexaii X1 ta X2 npobnemu, siki Tpeba po3B’s3aty.
C(X1) ta C(X2)— dyHKIii ckaagHOCTI pimeHHs mpodiem X1 ta X2.
T(X1) ta T(X2)- ¢yHkuii BuTpaT yacy Ha pimeHHs npodiem X1 Ta
X2.
Bimomo, mo cknmagHicTe mepmoi mpoOneMu MeHiie abo JTOpPiBHIOE
CKIIAJTHOCTI IpyToi mpobaemMu:
C(X1) <= C(X2)
SlcHo, mo: T(X1) <=T(X2).
UumM ckiIagHima mpodiemMa, TUM Oiblre 9acy Tpeda i ii pirmeHHs .
3 IoCBixy SICHO, IIIO:
C(X1+X2) > C(X1) + C(X2)
T(X1+X2) > T(X1) + T(X2).

TakuMm 9MHOM, TIPAIIOE MPUHIINIL: 00 BUPIMIUTH CKIIAAY MpodiiemMy,
Tpeba po3aInTH ii Ha YaCTHHH.



63

Mema 2: po3nineHHs IPOTPaMHU 3a OpraHi3aliiHAM IPUHITHIIOM

Kommiekc mporpam [inmaTe Ha TporpaMH B 3aJI€KHOCTI  Bij
npusHaueHHss [13  BupoOHMumM  ninsHkaM. Hanpuxnag, IUTSHKH
BHPOOHMIITBA OyXraiTepis, BiITT KaapiB, CKIAITyBaHHS 3aCTOCOBYIOTH Yy
poboTti cBoro mporpamy. [Iporpamy MoXKHA PO3MOIAUTHTH HA MOJIYJ 3a
GyHKUISIMHE, A€ KOXHa (QYHKLiS Mae CBOro KopucTyBaya. Hampuknan,
aJIMiHICTpaToOp, KOPUCTYBAaY.

Mema3: 3MEHIIUTH PO3MIp MPOTPaMH 3a OOMEKEHHIM KOMITIIATOPA

YacTo KOMITUIATOPU CHCTEM MPOTPaMyBaHHS MalOTh OOMEKEHHsS Ha
po3Mip BXigHOI mporpamu. Po3mijieHHS mporpamMu Ha MOAYJl JI03BOJISIE
KOMITUTIOBATH BEJIMKI TIPOTPAMH TT0 YaCTHHAM.

Mema 4: 3a6e31e4nTH KOJIEKTHBHY PO3POOKY MPOrpaMHu.

[Ipu xonexTHBHIKA po3poOLi MPOrpaMHOTO 3a0e3MEUCHHST KOKHOMY
PO3po0IIIOBavy BUAAIOTH CBOIO YACTUHY POOOTH — MOAYJIb. STk Mu Oaumim 3
MIOTIEPETHHOTO MaTepialy, XOPOIIHA MOIYJE CJIa00 MOB’S3aHUM 3 THIIMMHU
MonyJsiMu. Taka BIaCTHBICTh CIIPUsiE KOJIEKTUBHIM po3pooii.

Mema 5: npuckopuTH po3poOKy MPOTOTHITY.

IIpu po3poOIi mporpamMHOi CHCTEMH MOKHA BHAUIATH Yy MOIYJh
CKJIaJIHy YacTHUHY Mporpamu, 100 ii MokHa OyJio JIETKO MOAU(IKyBaTH
Hajanmi. MoXHa TakOX BHIUINTA Y MOJIYJb HE 30BCIM SICHY YacTUHY
PO3pPOOKH TS TOAATBIIOTO OKPEMOTO HaJIarO/KEHHS.

VY Bcix MOBax MpOrpaMyBaHHS MOJAYJIb CHHTAaKCHYHO BifocoOieHa
omuHMLS. MoIynb CKIaJaeTbesi 3 PO3AUTY iHTepdeiicy Ta po3aildy
peamizamii. IHTepdeiicom MoxXHa BBakaTh (QOpMallbHI TapaMeTpu
MPOTpaMH, [0 TO3BOJISIE PO3IIIAAATH IPOTpamy, SIK OKPEMHI MOJTYJIb.

OntumaneHuii po3Mmip Monynst 7 + 2 mpoueaypu. OntumanbHHUN
pO3MIp MOAYJS JUKTYEThCS TaKUM MIpKyBaHHSAM. Sk MU Oadyumiv, 9um
MEHIIIE MOJYJb, THM MPOCTIIIE BiH peanizyeThcs. JJIT CTHUKOBKH BOX
MOJYJIiB HEOOXiJTHO MaTH MiX MOIYJbHHU iHTepdelic. 31 3MEHIICHHIM
pO3Mipy MOJYJIiB, 3pOCTa€ iX KiJIbKICTh, @ TOMY 3POCTal0Th BUTPATH Ha
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inTepdeiicn. OTOX, MOBHHHA iCHYBAaTH OINTHMAajbHAa KIUIBKICTH MOMIYJIIB
JOCTAaTHBO MaJInX 3a 00’ €MOM, po3po0OKa SIKUX Ja€ MiHIMAJIbHY BapTiCTb.

[MomaBanHs cucremMu (QYHKI[IOHATHHOK  MOJCIUIIO,  J03BOJISIE
po3po0IIoBaTH 1i MOAYIBHY CTPYKTYPY, I€ KOKHHH MOIYIh — (DYHKIIiS
niarpamu. JliarpaMul JEKOMIO3HIIIT TAKMX (QYHKIIH MMOKa3ylOTh CTPYKTYPY
MoayJiB 3 mpoueayp i ¢ynkuiid. IlogaBaHHS BMiCTy MOIYJIB Y BHIJISAL
Jiarpamu, JO3BOJISIE 3POOUTH CTPYKTYpy CHUCTEMHU 3pO3YMINIOK0 1 Jae
MOXIHBICTh MOTU(DIKYBATH ii.

HaounicTh rpadiuHoro nogaBaHHs Hporenyp i (GyHKIIHA 103BOJISE
aHalli3yBaTu BMICT MOJYJIB Ta OJEPXKyBaTH sKicHI Momyini. Jlns anHamizy
BUKOPUCTOBYIOTh CEMaHTHYHI KpHUTEPii IKOCTI (PYHKIIOHATEHUX MOJIEITCH.
Takwuii anamni3 3abe3nedye HaTIHHICTD, €HEKTUBHICTH POOOTH.

Mooynvricms  0036015€ TPO30pPO IEpelaBaTH 3MICT HPOrpaMHOI
CHCTEMH; POOUTH CHUCTEMY 3pO3yMIJIOIO, HaAiiHO mpamordor. Taky
CHCTEMY JIETKO MON(iKyBaTH.

3.1.3 IpuHuunu Jokanizauii, yracHHs iHopmaiii, y3roaxeHocTi,
MOBHOTH Ta MiATBEPIKYBAHHS

Hpunyun noxanizayii

[punnun nokamizamii cTBEpIKye NMPO HEOOXIIHICTH PO3MILILYBaTH
BCi €JeMEHTH MOAYJs, IO TOB’s3aHi 3MicToM, pa3oM. lle 3menwye
inmepgbelic MOOYas, GNAUBAE HA ePEKMUSHICMb CUCEMU 3a YACOM,
EKOHOMUMY NAM ‘SMb.

Peanizaniss mpuHOMOY JoOKami3auii mpu po3poOLi MoAyis poOHThH
MOOYIL  MiyHUM 3a 3micmom. Y METOIOJIOTII TPHHIMIT JIOKai3amii
3aKJIaJIeHO Y CEeMaHTHYHHUN KPUTEPIH «CKIIaHICTB/3pO3yMLTICTE.

Ipunyun npuxosysarnus ingopmayii

[lpuannn npuxoByBaHHA iHGopMmalii (4opHAa CKpUHSA) pPOOHUTH
HETMPUCTYIIHUMH JeTali MOAYNS AJs iHmoro monyis. Jeram momyins
PO3TaIIOBYIOTh Ha Jliarpami IeKoMIo3uiii GpyHKITiT MOy JIs.

IIpuxoByBanHs iH(opMallii MOIyJis Ha jiarpaMax JIeKOMIIO3MIIil
3a0e3MeuyloTh BHYTPIIIHI Ayrn Ta AyrHm 3 TyHenssMd. Ha miarpami
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JIEKOMITO3HITIi TOMAIOThCS JIOKAbHI (QYHKITT MOIYJISA, a BHYTPIIIHI AyTH
Jiarpamu 1€ JOKaimbpHI gaHi nux ¢yHkOiil. Jlyru 3 TyHensMu Ha BUTBHHAX
KIHILSX BKa3ylOTh Ha JIOKaJbHI JaHi MOAYJS, IO BBOISTHCS 3 KIaBiaTypH
abo (aiimy.

HasiBHICTh CBOIX JaHUX Y MOIYJIS 3a0€3MeUy€e pymuHHicmb MO0V
(He3aJIexKHICTh 3HAYCHD 3MIHHUX BIJI MOMEPE/IHIX 3BEPTaHb JI0 MOIYJIS).

JocTyn 1o nokanbHUX JaHUX MOIYJS Ta A0 iX (yHKLiH 0OMexeHO
inTepdeiicom. IlpukopaoHHI AYTH MiarpaMu ACKOMIIO3HINI 1me (hopMabHi
napaMeTpH Mpoueayp intepdeicy, a BiNOBiAHI iM Iyru By3na (QakTU4HI
napaMeTpH mponeayp inrepdercy.

Xopowuii MoOyb 306HI NOGUHEH OYMU NPOCIIUUM, HIdNC YCepeOuHi.
Mopyni CHIKYIOTBCSL depe3 MNPUKOPIOHHI AyrH. BoHuM OOMIHIOIOTBCS
iHpopMaLiero HeOOXiAHOIO s X 3B’A3Ky. Takuil miaxin poOUTb Mooyl
CAOKO 3ANeAHCHUMU, A NPOSPAMY NPO30POIO i HAOTIIHOIO 8 pOOOmi.

IHpunyun y3eooocenocmi

VY3romKeHicTh — Ie OJHOMAHITHICTh CHMBOJIIKM Ta TEPMIHOJIOTII y
MOJIYJIi Ta 1O BCi#t cucremi. [lpunyun 3abe3neuye po3yminHs [ K HACTIOOK
GIpHICMb cUCmEMU.

Ha ¢yHKIioHaNpHUX JiarpamMax iMeHa YTBOPIOIOTHCS 32 MpaBUIAMH
MOBH MojemoBaHHs. Ommc iMeH y riocapii J03BOJSiE BU3HAYUTH 3MICT
iMeH.

Hpuimun nosHomu

IMpuniun moBHOTH 13 mepeBipsSeTHCS JOCATHEHHIM METH PO3POOKH
I13, mo Hao4HO mOKa3ye (YHKIIOHATIbHA MOJECHb. [IPHHIMI MOBHOTU
3a0e3Meuy€eThCS CEMAaHTUIHUM KpuTepieM «[IoBHOTa» KOHTPOJIO SIKOCTI
moneni. [letl npunyun 3abesneyye eghekmuericmv cucmemu (00EPHCAHHS.
pe3yromamy).

Tpunyun niomeepoicenns

[IpuHIMN TiATBEpIKEHHS — BKa3ye Ha HEOOXITHICTH MEpeBipKH
pe3yIabTaTiB pOOOTH CHCTEMH Ha TPAKTHII, IO 3a0€3MeUYIOTh HAOIliHICHb
pobomu cucmemu.
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3.2 3yenyieHHs Ta 3B’A3HICTH MOAYJIIB MPOIrpamMu

Oco0nmBO BaJIMBY POJb AL CTBOPEHHS SIKICHOTO IPOTPAMHOTO
NPOAYKTY TparOTh XapaKTePUCTHUKH «3YEINICHHs» Ta «3B’SI3HICTHY
KpUTEPIit0 «3pO3yMiTICTEY.

Uum OinpIlie 3dYerUieHi 3a 3MICTOM pi3HI MOAyJ, THM Tipiie
PO3YMIETBCSL CUCTEMA 1 8adicue Kope2y8aHHs MoOynig. SIK HACTIIOK, THM
Oinbie oMIIIOK Oyne 3pobieHo mpH po3poOui cuctemH, i Moaudikarii.
Tpeba Hamaratucs yTBOPIOBAaTH clabko 3uenieni mMomymi. Taki Momyni
MOJKHA MepepoOTIOBaTH Mai)Ke He TOPKAIOYHX 1HITNX MOYJIIB.

Tunu 3uernyieHb MOAYNIB HpW PO3pOoOLI KOHLENTYyadbHOI MOJIENi
NpOrpaMy MaIOTh CBOEPIOHE MPAKMYBAHHS.

3.2.1 3yennieHHsI MOYJIiB 32 NPUPOJOIO 3B’ A3KY

Ilamonoeiune 3uennenns. Moaylibl YacTKOBO «3HA€» CIPYKTYpy
Monynsi2. e o3Hauae mo B Monynil 4acTKOBO 3amporpaMoBaHuil BMicCT
Monynsa2. [lpu 3MiHaxX y 0JHOMY 3 MOJIYJIB po3poOitoBay Moxke 3a0yTH
3MIHUTH BMICT APYTOTO MOIYJIS.

Kepysanna. Ilponenypa nepmoro Moayist kepye (pyHKIIOHYBaHHIM
OpoLeaypH IpYyroro MOXIyJsl, HaJCHJalouM Kepyroui gani. KepyBanHs
MOXe BimOyBaTHCA dYepe3 IpamopIli, mepeMukadi. st mporo meprimit
MOJIyJ1b TIOBUHEH JI00pe «3HATW» CTPYKTYPY MPOIEIYPH APYroro MOMYIIS.
3MiHa BMICTYy NpOLEAYPU APYroro MOIYyJsi MOXE MPUBECTH A0 MOMUIIKH.
{00 yHuKHYTH Takoi cuTyallii Tpeda CHiIKYBaTHUCS 3 MPOLEAYPOIO TiIbKH
4yepe3 BUKIIHK.

Hopmanvne 3uennenns. BiACyTHICTH NAaTOJOTIYHOTO 3YEIJICHHS
MOJIYJIiB Ta KEPYyBaHHS.

3.2.2 3yenieHHsI MOAYJIiB 32 CTPYKTYPOIO 3B’ A3KY

3uennenna 3a cepedosuujem. HazBeMO CcepeNOBHIIEM CHIUIbHY
o0JyiacTh JaHUX Juisi MonmyiiB. Takoro o0xacTio Moxke OyTH 00JacTh TUITY
Common, Benmuka cTpykTypa 3 iHTepdelicy abo daitn. I[Ipamroroun 3
OJTHIE€I0 CITUTFHOIO O00JAaCTIO, OAMH MOIYJh MOKE IICYBaTH JaHi 1HIIOTO
MOJTYJISA, SIKIIO OOWBA MOYJII MUIIYTh Y CEPEIOBHUIIIE.
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3uennennsn 3a 3anucom. OOUIBA MOMYJI BUKOPHUCTOBYIOTH CITUIEHY
CTPYKTYpY JaHuX - 3anuc. [lomunok 6yae meHie, 60 criomy4anHs He depes
BCIO CTPYKTYPY JlaHHX, a Yepe3 ii YaCTUHY.

Abcmpaxmue 3uennenns. OOUIBa MOIYII Maibke HE3aleKHI OIUH
B oxHoro. [ToBHY He3alie)KHICTh MOAYIIB HEMOXHa 3pooutu. [lepenaua
JaHUX MDK MOAYJSIMH BCTaHOBIIOETbCA 4epe3 iHTepdeic craHmapTHOI
CYB/l abo xopucTyBaya; ria00ajibpHy Opoueaypy. ApryMeHTaMy IpoLeayp
iHTepdeiicy MawTh OyTH TIPOCTI JaHi ab0 BHKIHMK TMpoIeaypu 0e3
rapaMmeTpis.

Peaxizamiss MoayniB mporpamMu 3a HOPMAJIBHUM Ta a0CTPaKTHUMH
3YCIICHHAMHA POOUTEH MOJIYIII CITA0KO 3B’ I3aHUMH.

3.2.3 3p’a3HicTH MpoLEAYpP MOIYJIA 32 3MiCTOM

3B’SI3HICTh MPOLEAYP MOAYNIS 3a 3MICTOM HAa3UBAaIOTh MIYHICIMIO
MmoOyns. UuM Oinblie 3B’SI3HICTH €JIEMEHTIB MOJIYJS 3a 3MICTOM, THM
kpame skicte [13. MimHicTe MOXyJsS BIUIMBAaE Ha HOTO PO3YMiHHS,
Ha/IIHHICTh, HA MOXKJIMBICTh BipHOI MOIU(IKAILlIl CUCTEMHU.

Miynicme moodyas i inmepgetic

MilHICTh MOJYJISl BIUTMBA€E TAKOXK Ha 00cAr Horo iHtepdeiicy. Skio
¢yHKUii Momyns He TOB’s3aHi abo cmabo 3B’s3aHi 3MIiCTOM, iHTepdeiic
MOMYJISI BEUKHM, 00 Maiixke Bci PYHKINT YBIHIYyTh 10 iHTEepdeticy. Jupucs
pucyHok 3.1.

a a

IHTepdbernic Cekuin peanisadii mogyns
Pucynoxk 3.1 — CtpyKkTypa MOAYJIS sl HE3MICTOBHOTO 3B’SI3KY
OO0csr inTepdeiicy BINIMBaE HAa BUTPATH HaM’SITi MiJ mporpamy. Are,

Ul CTBOpEHHsI mporpamu MoBoro Visual Prolog, obcar inrepdeiicy
BKJIMBUH 1€ 32 IHIIOK IPUIUHOIO.
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Kowmminsarop Visual Prolog mae oOMexeHHS Ha KiTbKICTh TIPEIUKATIB
y wmoxyni. ['ojgoBHMH MOIyns TporpaMu IMOBHHEH MaTH KpiM CBOIX
npeaukariB (JIOKaTbHUX 1 r1o0anbHUX) T100anbHi IpeAUKaTH BCiX MOAYIIIB
nporpamMu. ToMy TpH HasBHOCTI BENWKHX IHTEPEHCIB y MOIYIIIB,
MaKCHUMaJlbHa KUTBKICTh MPEINKATIB MOKe OyTH TIepEBHIICHA.

[Ipu 3micToBHOMY 3B’s3KYy (QYHKLIH (IIpoueayp) MOAyisl iHTepdeiic
MOJYJISI HEBENUKWH, 00 OUTBIIICTh (YHKIIH JOKaibHi. J[MBUCS pUCYHOK
3.2.

A A A1 A2
B B B1 B2
IHTepdperic Cexujis peanisauii Moaynsi

Pucynok 3.2 — CtpyKkTypa MOZYJIS A1 3MICTOBHOTO 3B’ SI3KY

Hesmicmosni 36 ’sa3xku

Jlo He3MICTOBHUX 3B’S3KiB (QYHKITIN (TIPOIEAYP) MOAYJIISA BiTHOCSTH:
BUMAAKOBY, JIOTiYHY, YacoBy, HpOLEAYpHY 3B’si3HOCTi. SIKicTh
HE3MICTOBHHX 3B’ SI3KIB MONIMIITYIOTHCS 32 iX IMEPEIiKoM.

Bunaokosa 36 ’sa3nicme

Y Momyni Mixk mpolenypaMd Hemae SBHUX 3MICTOBHUX 3B’SI3KiB,
TOMy iHTepdpelic MOAyJs MICTHUTh Maibke BCi TPOIETYPH MOMIYII.
[NopymieHo npuHIKT «4OPHOTO sKKay». [Ipu poboTi Takoro Moxysst Oyxae
0araTo MOMHUJIOK, MOIM(iKyBaHHS HOTO BaXKKe.

Hampuknan, mnporpaMicT BHSABHB P TPOIEAYpP  Pi3HOTO
MIpU3HAYEHHS 3arajlbHOTO XapaKTepy 1 BHUPIMIMB 3pOOUTH 3 HUX OKpEeMUIl
MonyJb. [Ipoueaypu Takoro MomayJisi He OB’ sI3aHi 3MiCTOM.

Jlociuna 36 ’sa3nicmoe

Mogynb cKIagaeTeCs 3 TMPOLEAyp, SIKi IOB’sS3aHi 3a KIacoM
(GyHKIH; 32 KJIacoM BXiAHMX a00 BHXIJIHHMX JaHUX, a HE 3a IX 3MiCTOM.
Hanpuknan, 10 MOAaysst BiTHOCATH MPOLEAYPH, MO J03BOJIAE 00OpaTH 3a
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XapaKTEepPUCTHKAMU JHCK Ta (QuiemKky. BuxigHi myru BIOHOCATBCS [0
OJIHOT'O KJIACY «IIPUCTPOI YUTAHHA-3AIUCY».

[MomMHuIKOBO 70 IIBOTO THITY 3B’SI3HOCTI BIJIHOCSTH CTaHIAPTHI
MOAYJIi MOB IPOTpaMyBaHHS, IIIO OPiEHTOBaHI Ha 0OpOOKY TEBHOTO THITY
naHoro. Hanpuknax, w™oayns o00poOku psaki. Lle HeBipHo, 00
CTaHJIAPTHUH MOJYJb HE IIKaBUTHCS BMICTOM PsiJIKA, JJISI HBOTO PSIOK
naHe, a He T gaHoro. CTaHAapTHUIT MOAYJb abCTparyeThes Bill BMICTY
psKa.

IIporienypn CcTaHAapTHUX MOIYJIIB MalOTh KOMYHIKATHUBHHUUA THII
3B’SI3HOCTI.

Yacoesa 36 ’s31icmb

[Ipouenypn Momyns BHKOHYIOTBCSI B OAMH KOHKPETHHH Mepiox
poboTu cucteMu. Mix IporeAypaMu HIIKOTO 3B’ 3Ky 3a 3MiCTOM Hemae. B
TOI1 K€ Yac, MPOLEAYPH TICHO MOB’s3aHi 3 IHITUMH MOAYJISIMA CUCTEMHU.

[Iponiemypu 3 4aCOBOIO 3B’SI3HICTIO Y MOJYJIFO MArOTh IATOJOTIYHE
3YETICHHS 13 CBOIMH MOYJISIMH.

Hanpuknan. Hexall cTBOpeHO MOIysb, IO Mae€ MPOUEAYPH
iHimiamizamii iHIIMX MOAYMIB: iHTepdelcy; aaMiHiCcTpaTopa; PO3yMiHHS
TEKCTY TNPHPOAHOI0 MOBOIO. SICHO, IO BCi MOYATKOBI YCTAaHOBKH ISt
MonymiB cBoi. [Ipouenypu mMomyns iHimianizamii MOB’si3aHi TINBKH 4acoM
BHUKOHAHHS CUCTEMH — BXOJIOM Y CHCTEMY.

Takuit Moayp MOKE MaTH Tyke Benukuil inTepdeiic. lle mopymrye
TIPUHITUT 3aX0BAHOCTI iH(OopMarIii.

Ilpoyedypna 36 ’sa3uicmo

OyHKITIT MOIYJIA Pi3HI 3a 3MICTOM TPYIYIOTHCSA B MOIYJII TOMY, IO
(hopManbHO Ha IKOMYCH eTari 0epyTh y4acTh B OJHOMY Iporeci ado IUKIIL.
[IporpamicT, mo 6akae BUKOPUCTATH CIUTBHUA KO JUTSI KiJTbKOX Pi3HUX 3a
3MICTOM HPOLEyP, POOUTE CTPYKTYPY MOJYJIS 3aIUTy TAHOIO.

3micmosni 36 ’sa3Ku

Jlo 3MIiCTOBHHX 3B’S3KIB BiTHOCATH:KOMYHIKATHBHI, IOCIIiJOBHI,
($yHKUIOHATBHI 3B’ S3KU. SIKiCTh 3MICTOBHHX 3B’S3KiB MOJIMIIYIOTHCS 32 iX
TIEPEITiKOM.
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Komynikamuena 36 ’a3nicmo

[Ipouenypn Momynst 3 KOMYHIKaTHBHOIO 3B’SI3HICTIO MPAIIOIOTH 3
ogHuM aaHuM. [IpuKkiagoM KOMYHIKaTUBHOI 3B’ I3HOCTI MOKe OyTH MOZYJb
00pobOku psakie. Ilporpamict po3B’si3ye TpoOiIieMy, SKy BHKOPHUCTATH
npouenypy, mod obpobutu cBili psmok. Moxmyni 3 KOMYHIKaTHBHOIO
3B’SI3HICTIO BUKOPUCTOBYIOTHCS B YCiX MOBax MpPOrpaMyBaHHS.

Tocrioosna 36 sa3nicmo

[Mpouenypu Momyss yTBOPIOIOTH KOHBEEP, Ha SKOMY IOCIiJOBHO
00po0roroThes AaHi. PesynbpTar poboTH Nepiioi mpoueaypHu CTae BXiTHUM
naHuM npyroi mponenypu. Jami amii moBToproroThes. Mik QyHKIisIMH
3B'S30K NMPUYMHA — HACHiZOK. Hanmpukian: mpounTaTv KOMIOHEHTH (aiity
B CIIMCOK; 3HAWTH MiHIMAJIILHUH €IEMEHTY CIIMCKY; BUBECTH MiHIMalbHUH
eNIeMEHT Ha eKpaH.

Ilosna ¢ynxyionanvha 36 a3uicme

Bci npouenypu Moayis po3B’s3yoTh OnHY 3aaady. Bei mpoueaypu
MOJIyYJSl TOTYIOTHb JaHi Uil BUKOHAaHHS OCHOBHOI (pyHKHII Momyns, 1o
MOBEpTaE PO3B’A30K 3amadi. Moxaym 3 (YHKI[IOHAIBHOI 3aJICKHICTIO
HaWKparri.

Pymunnicmo mooyns

PosriisHeMO 1ie OJIHY BaXXJIMBY BJIACTHBICTH MOAYJsl. PyTHHHICTIO
MOJYJII Ha3WuBAIOTh HE3AJEXKHICTh MPOLEAYP MOMAYJS BiJ MOMEPEIHIX
3BepTaHb 0 HHUX. PYTHHHICTh — JOCTOTHCTBO MOJAyis. PoboTa mpoueayp
MOMYJISl TOBUHHA 3aJIeXKaTH TUTHKHU BiJ iX IMapamMeTpiB, a HE BiJ MOTIEPETHIX
BHKIJIMKIB. PyTHHHICTh MOYJIs 3a0€3M€UYIOTh JOKAJIbHI 1aHl MOYJIS.

bynemo BBaxkatm QyHKIlifo, Mo HamucaHa MoBoro Common Lisp
MaiuM  MoxylieM. PosrimsiHemMo npukian  QyHKOIT 3 BiICYTHICTIO
pytuHHOCTI. DYHKIIiS paxye KUTBbKICTh €IeMEHTIB crucky. [lpu mepmomy
BUKJIMKY (YHKIi BimmoBigs BipHa. [loumHAIOYM 3 APYyroro BHKIHKY
(GyHKIIT BIAMOBIAb HEBIpHA.

CL-USER> (setq S 0)

0
CL-USER> (Defun K (L)
(cond ((Null L) S)
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(T(setqS (+1(K(cdrL))) ) ))
K

CL-USER> (K (23 45 679))
4

CL-USER> (K ‘(24 6) )
7

Oyukuis He pytuHHA. [IprunHa: 3miHHa S rioOanbHa, ii 3HAYEHHS
30epiraeTbcsl Bi BUKJIHMKY 10 BHKHKY. 11100 (yHKIisS cTama pyTHHHOIO
TpeOa He MPUBIACHIOBATH 3MIHHIHN S 3HaYEHHS 1] 4ac poOoTH QyHKIT.

Inoxi pyrtunHicTh 3aBaxae. CuTyamis MOXKE€ BHHUKHYTH, SKIIO
KOKHUI pa3 Tpeba oOpoOmIoBaTM HE IOYATKOBI JaHi, a pe3ynbTar
nonepeanboi pobotn  ¢yHkuii. Hampuknan, npu KOXKHOMY BHKIIHMKY
(hyHKIIIT TogaBaTH 10 MOMIEPEAHBOI CyMH HACTYITHY.

Peamizamiss MomynmiB 3 KOMYHIKAaTHBHOIO, TIOCHTIJIOBHOIO — abo
(YHKIIIOHATIBHOIO 3B’ SI3HICTIO pOOUTH MPOrpaMy 3p03yMijior0, e()eKTUBHOO
1 HagiliHOIO. BUKOpHCTOBYiTE pyTHHHICTS MOIYJIS TaM, Ae HeoOxinHo. Lle
3po0OUTH MporpaMy eQeKTHBHOIO.

3.3 CTBopeHHs PYyHKUIOHAIBLHOI MO/IeJli MPOrPAMHOI CUCTEMH

Hexait Tpeba po3pobutn nmporpamuuii komiuieke « TecTyBaHHS 3HAHD
CTyAeHTa». BipHa oIliHKa 3HaHb CTyJEHTa 3aJIC)KUTh BiJl SIKOCTI TECTY.
Tectn MoxyTh OyTu pi3HOI (opMH 3alleKHO BiAg iX MpU3HAYEHHS.
[TporpamMHuMii KOMIUIEKC CKJIAJaTUMETHCS 3 TPHOX MpOrpaMm, sKi MOBHHHI:
JOTIOMaraTy BHKIQJady pO3pOONIOBATH TECTH JUIS KOHTPOJIO 3HAHB;
MPOBOJUTH 3alilaHOBaHe abo0 iHAMBiAyallbHE TECTYBaHHs 3HaHb CTYJCHTIB;
00poOIOBaTH pPE3yNbTaTH TECTYBaHHSA 1 JaBaTH pEKOMEHMIAIlii IS
MOBTOPHOTO BUBUEHHS MaTepiaiy.

[IporpaMu MOXYTh BHUKJIMKATHCA $K OKpPEMO KOXHa, TaK 1
mociizioBHO. Pexxum poOoTH 3alie)uTh BiJl 00paHOT KOPUCTYBayeM OMIIil
MEHIO TOJIOBHOI MPOTPaMH.

Po3pobka mporpaMHOT0 KOMIUIEKCY MOYMHAETHCS 3 miarpamu A-0.
Ha giarpami  300paxyeTrbcst  (DyHKITSE — 3aralbHOTO  TIPW3HAYCHHS
mporpaMHoro komruiekcy. Jyrm ¢yHkmii  300paxyloTh  3araabHHN
iHTepdelic KOMIIEKCY 13 HOTo cepenoBuieM. JJuBrcek pucyHok 3.3.
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Buknagay MnaH
TECTYBaHHS
/
HaBuyanbHuin AxicHun Tect
martepian -
OuiHnTK ~ /
] e | oopuns
YA "0 e pesynbTatamm
3HaHHS ® Ta pekomeHzauisiMm
cTyaeHTa
OujiHKa 3HaHb
MNporpamuun cTydeHTa

KOMMIeKc
"TecTyBaHHSA 3HaHb"

MeTa CTBOpEHHS NPOrpamMHOro KOMMEKCy: NONinWnTH
SKICTb TECTY Ta OLiHKV 3HaHb CTyAeHTa
MeTa cTBOpeHHsi mofeni: Po3pobka dyHKLIi MPOrpaMHOro KOMmnekcy

Touka 3opy: Buknagava

Pucynok 3.3 - Intepdeiicua giarpama A-0 nporpamuoro komiiekcy «TecTyBaTu 3HaAHHSD)

OyHkuis «OUiHUTH 3HAHHS CTYACHTa» € MPU3HAYCHHSM CHCTEMH.
®yukuis npamoe B 3-X pexXuMax: MOJIMIICHHS SKOCTI TECTy, TECTYBaHHS
CTYACHTIB,  OJEpXaHHS  pe3ylbTaTiB  TECTyBaHHS  CTylIeHTa 3
pexoMeHnamisiMu. Bei pexxuMu poOOTH KepyOThCs IJIAHOM TECTYBaHHS 1
BHUKJIA/Ia4eM, 2 BUKOHYIOTBCSI KOMILIEKCOM NporpaM «TecTyBaHHS 3HAHBY.
Jisi BUSBIICHHS AaKTHBAII KOXXHOTO PEKAMY KOMIDIEKCY HEOOXiTHO
JICOMITO3yBaTH OCHOBHY (YHKIIIIO.

Ha piarpami mekommosumii AO 300paxyroTbcsi QyHKUii mporpam
KOMITIEKCY 1 3B’ 513k Mix HUMH. OyHKIIT giarpamMu A0 po3KpHBAIOTh 3MICT
¢yHkuii «OUiHUTH 3HAHHS CTYACHTa». BaknmBo, mo KokHa (YHKIIS €
oKpeMolo mporpamoro. Tomy ayru KoxkHoi (yHKHii BKa3ylOThb Ha CBOE
cepenosuie: mozei, iHm mporpamu, CKBJl, Martepianu mucruriizy,
3BIiTHI (hOPMH.

Jusuce pucyHok 3.4.
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Buknagay  C1

MnaH c2
TECTyBaHHs!
B3
npo6HUM
HaByanbHuit Yy v TecTom
matepian Po3pobutu cTyReHT E'Ielg;nmaTaMVl
M— | Tecr 3 (P | npoBroro
al \ TECTYBaHHS
® BA 3
TECTOM v
Mporpama Tectysatt |~
CTBOPEHHA  (|) o | -
TecTy =
- T/A_, o Bl ®opmn 3
- O raran pesynbTaTamu

CTyaeHTa

Ta pekoMeHpaLisMm1

B3 TeCTyBaHHs
TECTOM ObpobuTi

pesynbTatu »01

C—/e—b TECTyBaHHS
A3
Mporpama R BA 3 Tectom *
TecT
[porpama
06pobkn

pesynbTatis

Pucynok 3.4 — Jliarpama nexommo3suiii AO moka3ye 3B’s130K MiX IpOrpaMaMu KOMILIEKCY

Ha giarpami AQ € kiJibka OUISXIB 3 MOCTIOBHUM THIIOM 3B’SI3HOCTI
Mik mporpamaMu Komrekcy. IIlnsxu BkasyloTh Ha PEXUMH pPoOOOTH
KOMILIEKCY.

Peoicum noninwenns axocmi mecmy BUKopucToBye QyHKIii Al 1 A2
B LUK, TOKH SIKICTh TECTY HE CTaHE 33JI0BIIbHOI0. AJic BUKJIUKH MIPOTPaM
BIAMOBITHUX (DYHKINSIM PO3ipBaHi y Yaci. 3aBlaHHs TECTY Ta BIAMOBITHI iM
pe3yJbTaTH TECTYBaHHS aHAI3yIOThCS MPOTPaMHO, OCMHUCIIOIOTHCS Ta
KOPETYIOThCS BHKJIanaueM. [licis ojepkaHHS BiJIOBITHOCTI TECTiB
BUMOTaM, TIPOBOJAUTHCS TECTyBaHHSA TPYNH CTYICHTIB. Pesynbratu
TecTyBaHHs OyIyTh 00poOIeHi Ta BUBe/IeH] Ha ekpaH QyHKLieo A3 pazoMm
3 PEKOMEHJALiSIMU CTyICHTY.

VY peswcumi mecmysannsi CTYACHTIB mpawioloTh ¢yHkuii A2 1 A3.
[Ticns TecTyBaHHS MO’KHA aBTOMATHYHO OJIEP)KATH PE3yIbTaTH Y OOpaHiid
dopMi 3 pEeKOMEHJAIiIMH KOXXHOMY CTyJAEHTY. [Iporpamu KOMILIEKCY
MOXYTh BHUKOHYBATHCS 1 OKpeMo. MOXKIIMBO 3amyCTUTH TUTBKH OIHY
nporpamy A3 Ui TIOBTOPHOTO OJICpPXKaHHS pPE3yNbTAaTiB TECTYBaHHS Ta
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peKOMEHAIlI{ CTYICHTY, SIKi TeMH TpeOa TTOBTOPHO BUBYHTH, SKi 3aBIaHHSI
3po0uTH.

PosrnsHeMo nokiagHime BMiCT KOXKHOT IPOTpaMH KOMILIIEKCY .

Ilpoepama cmeopennss mecmy BUKOHYE HACTymHI (DyHKIII:
JI0TIOMAarae CTpyKTypyBaTy MaTepiai migka3kamu (po3aii, Tema, TUTaHH:);
pO3MOJIVIiE THMTAHHS 32 TOHATTSAMH, aJIrOPUTMaMH, CTaHJIAPTHUMHU
3aco0aMy MOBHM, MeXaHi3MaMU; TPOINOHYE CKIACTH 3aBIAHHA Y PI3HHUX
dbopmax 1 gomomarae y miamo3i oOpatm (opMy BIZHOCHO TEeMH Ta
npu3HaueHHs TecTy. Jlami mporpama jomomMarae; CKJIacTH ILIaH TECTY,
PO3MOIUISAIOYM 3aBIAHHA 3a PO3AUIAMH JHUCHUILTIHM, BMiHHsSMH. llicms
YOoro BUKJIWKA€E TpoLexypu Tporpamu «TecT» IS MepeBipkH TECTy Ha
CTYJCHTAX; OI[IHIOE SKICTh 3aBlaHb TECTYy 3a Pe3yJbTaTaMU TECTyBaHHS
(BaXKKiCTbh, HAIIHHICTD, TOCATHEHHS I[iJIi HABYAHHS).

Ilpocpama «Tecm» cxiagaeTsCsi 3 TPbOX MoOIyJdiB. Bona
iIeHTH]IKy€e CTylneHTa, KMl o0Hupae TeMmy, PIBEHb CKJIQJHOCTI TECTY.
[Iporpama TecTye CTyjieHTa 1 MOBEpTaE HOMY 3arajibHy KiJIbKICTh 3aBJ/iaHb,
KIIBKICTh BIpHHX BIAIMOBiZCH, TMPOIIEHT BIpHHUX BIAIOBiAEW Bij 3araibHOT
KUTBKOCTI 3aBIaHb. [IpOIIEHT BIIMBAE HA OIIHKY, ajie BOHA BHCTABIISIETHCS
TiCIIsl IETabHOTO aHAIIi3Y TEM 3aBJIaHb.

Ilpoepama 00pobku pesynrbmamy aHaNi3ye TEMH 3aBllaHb, SKi
TIOHATTS, MEXaHI3MHU HE 3HAE CTYIIECHT, a00 HE BMI€ 1X 3aCTOCYBATH; 8UAG/IAE
CHUCTEMAaTUYHICTh Ta IOBHOTY 3HAaHb;, BH3HAYA€ BAXKKICTh 3aBIaHb IS
CTYJICHTA 1 CKJIaJIa€ JIJIsl HhOTO 1HMBIyaJIbHI 3aBJIaHHS JIJISl TIOCTYIIOBOTO
OBOJIOIIHHAM TUCHHUIUIIHHA.

Ananiz diaepamu dexomnosuyii

Amnanizyroun niarpamy aekomnosuiii A0 Mo)KHa cKa3aTH, IO Ha
niarpami € ocHoBHa (QyHKmis «TectyBaTw», a iHIN (YHKIT AOMOMIXKHI.
3B'130K MK QYHKITIIMA 3MiCTOBHM ITOCITi IOBHUH.

Ha miarpami AO Mix QyHKIissME mporpam Komiuiekey «Po3poOuTu
tect» 1 «TectyBatu» He OyzAe iCHyBaTH 34eIUICHHS 4depe3 cepeloBulle, 00
IIBI pi3HI ITporpaMu HE 3HAIOTH CTPYKTYPY b/, a CIimKkyroThes 3 HEro depes
CKB/.
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Jns  cminkyBaHHS mporpaM depe3 craHmaptHy bJl a6o BJI
KOpHCTYyBada € MOBa 3amuTy. JlocTynm 1O JaHUX 3aJIeKUTh BiJ] CEMaHTHKH
KIIIOYiB JIOCTYNy Ta CEMaHTUKU AaHUX, a HE BiA CTPyKTypH 30epiranHs
nmaaux. @opma 30epiraHHS MaHUX HE CYTTEBA I 30BHIIMHBKOI A0 bJI
MPOTPaMHU.

Hunamiuna B/ Visual Prolog 3acHoBana Ha dakrax. Kirouamu takoi
BJl moxe Oytu Oyap-ske maHe abo ix komOiHarlis. Ane mis podortu i3
(hakTamMu HEOOX1THO 3HATH TOPSIOK ApPTyMEHTIB 3 JaHUMH Y (DaKTi.

Busio: Ilognicmio ne3anedcHi npocpamu KOMNIEKCY, He MOICIUBO
3pobumu.

[Tporpamu KOMIIIEKCY B CBOIO YEPTy MOKYTh CKJIAIaTHCS 3 MOTYJIIB.
Ha pucynky 3.5 300paxeno ¢pyHKIii MomymiB nporpamu «Tect.

c1 CTYAEHT
IHiLitoBaHHA
Mogyns
— ineHTudikauii
IHiLitoBaTH
cuctemy
A21
&l [lawi npo |peHTUdikaTop
CTyeHTa CTyAeHTa
Mogyne ~ |neHTucikyBaTH
RUN ) o\ lnemudicy
~ / A22
Binomocri @ Igf;;mq)ma'rop
npo Tect
o 3HaHHs
Mogynb CTyfeHTa v Y
|neHTudbikavii 2 TectyBatn
13— ol
B3 A23 i
TECTOM &P pesynbTatamu
TECTyBaHHs!
()
Mogynb
TECTYBaHHs PucyHo

k 3.5 — [liarpama nekommnosuiii A2 nokasye MOJIyJIbHY CTPYKTypy nporpamu «Tect»

Mopayns RUN cTBOproeTbes, mo0 HE MEePEBUIIUTH MaKCHMAaIbHY
KUTBKICTh IpeaukariB kommiysitopa Visual Prolog. TomoHuit momynb
nporpaMd IMOBHHEH MaTH KpIM CBOiX MpPEAMKATiB (JOKaJbHHUX 1
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MI00ANBHAX ) TII00aTBHI IPEIUKATH BCIX MOYJIiB mporpamMu. Moayims RUN
HE Ma€ CBOIX MPEIUKaTiB, TOMy OOMEXEHHS He Oyie mepeBuIleHe.

Mix ¢ynkuismu  Moxynie  RUN, «Mogaynp igeHTH]ikamii»,
«Momyb TecTyBaHHS ITOKa3aHUH TOCTIJOBHHMA THIT 3B’ I3HOCTI.

Jlyry, 1110 MOEIHYIOTh MOIYJIi 300paxyloTh iHTepdeiic MoayiiB. Y
Monyni imeHTH(ikanii oOupaeTbes iACHTU(IKATOp TECTy 1 MepeaaeTbes
MOJYJIF0O TECTYBaHHS JUIsl 3aBaHTaXEHHS TecTy. laeHTudikarop Tecty
MPOCTHI THIT JaHOro, MO0 3a0e3nedye HOpPMajbHE 3YETUIeHHS MiX
MOAYJISIMA. AHAJIOTiYHE MOXKHA CKa3aTh NpO 1AeHTHU(]IKATOp CTyaeHTa.
SAxmo nepexaBatu cam TecT, a He bJl Oyne mopomkyBaTHCs 3YETUICHHS 3a
cepemoBumieM. Tomi MOXKIHBO KoperyBaHHA (akTiB TecTty obOoma
MOJYJISIMH, 1110 € JHKEPETIOM IIOMHJIOK.

Ha pucynky 3.6 monaetbcst BMicT QyHKUIA MOAyJisi TecTyBaTH. Mix
(yHKIISIMHE iarpaMu TOCTIIOBHUM THIT 3B SI3HOCTI 1 € 1k, Ha miarpami
MOKAa3aHO J[Ba PEXKUMY POOOTH: MEpIle TECTYBaHHS 1 APYTe TECTyBaHHS.

IHiLjanisavis NOBTOPHOrO TeCTyBaHHS

) C1 ¢2
IenTucpikatop |peHTUdbikaTop
Tecty cTymeHTa
3aBaHTaxuTM Tect
2 —»
|HiLitoBaHHS
53 = y HacTynHoro
TecTom Obparn 3asaaHHs 3aBMaHHA
" 3aBaHHs
o\ — 232 l Ne signosigi
Mpouenypa
Bubopy 3HaHHs Q6paTM
TecTy cTyAeHTa | »| Bignosigs
Q) A235
Mpoueaypa CTyOeHT Ananiaysatn
BnGopy c3 Bignosigb
3aBaHHs 233 '
gﬁsjzlguypa Ne 3aBfaHHs
Bl noa?li () 3 HesipHoIo
ANoBIAY Bignosia0 Migrotysatn
MOBTOPHE

TecTysaHHa —»0O1
A234

B 3
lMpouenypa ) pesynbTatamin
HaKoMM4eHHs ¢ TECTYBaHHS

Pucynok 3.6 — [liarpama nekommnosuuii A23 nokasye BMicT moxyis «TectyBaTim»
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st po3poOKu TIporieryp MOIYJISI MOXKHA 3pOOHTH I OAWH PiBEHB
miarpam. Y mojeni po3po0JieHO He BCi HEOOXijHi miarpamu, 00 1€ TiITbKH
npuknan. Ilpu crBopenHi mozem Tpeba, mob Oylo SICHO WO POOHTH
cucTeMa i ocsrajgacs MeTa MOJETi.

4 MOJYJBHE ITPOI'PAMYBAHHSI CUCTEM MOBOIO VISUAL
PROLOG

4.1 CtpykTypa MOIYJILHOI MPOrpamMu

[IporpamMHe 3acrocyBaHHs, IO pO3B’sA3y€ peajbHy 3aaady, He
CKJIAJIa€ThCsl 3 OMHOTO MOJAYJS HaBiTh TOJi, KOJIU MPOrPamicT CTBOPUB
OJIMH MOAYJb. [IporpaMu 3aBXau 3aCTOCOBYIOTh CTAHAAPTHI IHCTPYMEHTH
MOBH, SKi 3a 3MICTOM pO3MOAUIAIOTECS Ha Moxynm. OcobmmBo 11€e
CTOCY€ThCS Tpadiky.

IIporpama 3 KiIbKOX MOIYJIB Ma€ OJWH TOJOBHHM MOIYJIb 1 KiJIbKa
JOTIOMDKHUX. MOJTyITi IpoTpaMy B3a€EMOIIOTH Yepe3 BUKIUKH TII00aTEHUX
npoueayp abo daitmu. Haramaemo, mo mig mponeayporo B IIpomnosi
PO3YMIIOTh MHOXXUHY TBEPIKEHb, SKi 3alHMcaHi THM CaMHM MPEIUKATOM.
B3aemomist Moy miB Yepe3 BUKIUKH TPYIIH II00ATBHUX (PAKTIB (TOCTYITHUX
Uil 3alHMcy KITBKOM —MOAyJsM) HeOe3leyHa, SK MH Oauwim y
MOTIepEeTHHOMY PO3Tii 3.

Bci momymi mporpamu opopMITIOIOTECS MTOAIOHO TpOTrpaMi 3 OJHOTO
MOAYJSI, MICTATh CEKI[ii ONHCYy JOMEHIB, TMPEANKATIB, CEKIi 3
TBEPKCHHSIMH.

Bigmina B TOMYy, IO TIpH OTOJIOMIECHH] TPEIUKATIB Ta TOMEHIB, CEKIIil
CTBOPIOIOTH TJIOOATBHUMHU a0o0 JIOKaNbHUMHU. [lpoliesaypu, TBEpIKCHHS
SKMX 3alcaHi TIo0albHUMHU MPEIUKaTaMH, 3aCTOCOBYIOTh AJISI B3a€MOIL
MOJIYJiB, a JIOKaJbHI MPOUEAYpPH IOCTYINHI TiUNBKH B ix momyni. Tpeba
3ayBOXHUTH, IO caMi TporeAypu (JIOKaabHI i TJIOOANbHI) MOJAIOTHCS B
cekuii Clauses. JlokanpHICTP ONHWCIB MPEIUKATIB JO03BOJISIE B PI3HUX
MOJIYJISIX 3aCTOCOBYBATH OJJHAKOBI iIEHTH(IKATOPH.

BaxxmuBo Te, mo mporpaMa 3aBXAWM Ma€ TiIIBKA OXHY ITiib, Il
PO3TalIOBYIOTh Y TOJIOBHOMY MOJIYJIi.

PosrisaeMo IMpUuKIIan MO,Z[YJ'IBHOI mnmporpamMmu.
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3apnanns: Jlanwii HaOip ¢akTiB y ¢aiii, SIKHH MICTHTh BIIOMOCTI
PO CTYJICHTIB TPYIIN: Mpi3BUIlE, Ipyiy. Hanmucatu nporpamy, sika BIiy4ae
CTyAEHTa 3 TpynH 3a mpizBuiieM Ta Ne rpymu, a0o BcTaBisie (Qakt mpo
HOBOTO CTYJICHTA B IIEBHY T'PYIIy.

XodJa 3a 3MICTOM BCi IpOIEAYPH TOB’s3aHI MiXK COOOI0 1 MOBHHHI
3HAXOAUTHCS Y OJHOMY MOJYJIi, MH iX PO3MICTHMO Y TPbOX MOJIYJISX, 1100
3pO3YMITH CTPYKTYPY MOIYJILHOT IPOTPaAMH.

Homamo no mporpamu TojoBHHK Momyinb RUN s iHiritoBaHHS
mporpamu. LluM mokakemo, K MOKHA 3MEHIINUTH KUTBKICTh MPEINKATIB y
TOJIOBHOMY MOJAYJIIO BEJIMKOi NMpOrpamMH. 3BEpHITH yBary, II0 TOJOBHMI
Moays RUN MicTuTh BCi Ti100aIbHI IPEIUKATH MPOTpaMu. Y mporpamax
CEePeIHBOr0 PO3MIPY MOXKHA BCI IJIO0ANbHI NpEIUKaTH BKJIOYATA B
KOXKHUM MOJIyJb MpOrpamMH — Lie 3py4Ho. s BETMKHX Mporpam KOXeH
MOJIYJIb MICTHUTB Ti TJI00aNbHI MPEAUKAaTH, SKi BiH 3aCTOCOBYE Ta 00 SBIISIE
JUISL THIIIMX MOJYJIIB.

ITo 3amoBuanuto aupektuBa INCLUDE wmicTuth THN JaHUX, SKHi
3aCTOCOBYETBCS Opay3epoM BHBOJY JepeBa MPOEKTY Ta THIU JAAHUX IS
CTaHAAPTHUX IIOTOKIB BBOIY-BUBOY.

Y roioBHOMY MOJYIIi € TPH TJI00ANTBHI MPEINKATH TSl 3BEPTAHHS 110
IHIIMX MOAYJIB i oro nokanpHui npeaukaT RUN.

Include "pruklad.inc"

Global Predicates
Menu ()

Delete ()

Add ()

Predicates
Run()

Clauses
Run ():- Menu (),!.

Goal
Run ().
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Include "pruklad.inc

Global predicates
Menu ()

Delete ()

Add ()

Predicates
Go (integer)
Clauses

Menu ():- Write ("1. BuuryanTtu cryaenra 3 rpymnu "), nl,
Write ("2. BxirounTn crynenTa B rpymy "), nl,

Write ("3. 3akinuutu podoty"), nl, readint (N), go(N).
Go (1):- Delete ().
Go (2):- Add ().
Go (3):- Exit ().
Go (4):- Menu ()./*3a mommikoro BBoy No mii*/

Include "pruklad.inc"

Global Predicates
Menu ()

Delete ()

Add ()

Domains /* O0’sBa JOKaTbHUX THITIB TJAHUX KOpHUCTyBada*/
priz, n_gr = string

Facts-delete /* ImenoBana jiokansHa obiacte Facts */

Stud (priz, n_gr)

Clauses

Delete ():- Consult ("Stud.txt", delete), Write ("IIpizBume? "), nl,
Readln (F), Write ("Ne rpynu? "), nl, Readln (N), Retract (Stud(F, N),
delete), Save ("Stud.txt", delete).

Include "pruklad.inc"

Global Predicates
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Menu ()
Delete ()
Add ()

Domains
priz, n_gr = string

Facts-add
Stud (priz, n_gr)

Clauses

Add ():-Consult ("Stud.txt", add), Write ("IIpizBumie?"), nl, Readln
(Pr), Write("Ne Tpymm "), nl, Readln (N), assert(Stud(Pr, N),add),
Save("Stud.txt", add).

Global Domains
Db_selector = browselist_db
File= fileselectorl; fileselector2

Y mporpami MOKa3aHO, SK MOXHAa CTBOPIOBATH MEHIO i
BCTaHOBJIIOBATH 3B’S30K MDK IyHKTaMH MeEHIO 1 iX peamizaui€ro. 3a
PEKOMEHIAITIEI0 Y KPUTEPIAX SKOCTI MPOrpaMHOro 3abe3medeHHs 00JacTi
Facts oOpano 10KaIEHUMH.

4.2 OcHOBHI NOroIKeHHSI HANMCAHHS MOAYJLHOI NPOrpaMu

Hanucanus nporpamu moBoto Visual Prolog Bumarae BuUKOHaHHS
HAaCTYIHUX HOTOIKEHb.

1.Y monyni rnoGanbHUMHU 00 SBISAIOTH Ti NMpeOUKaTd, sKi OymyTh
3aCTOCOBYBATHCS IHIIMMH Moxaynsmu. [Ipenukary, Mo 3acTOCOBYIOTHCS 3
1HILIOTO MOJYJIS, TAKOX 00’ SIBIISIOTH TJI00ATBHUMU.

2. Tpeba mam’sTaTH, MO B Tporpami Moxe OyTH JHINE OIHA
HeimenoBana cekuigs FACTS B ronoBHomy Mmonyni. B iHmmx momymsx
cekuii FACTS Tpeba iMeHyBaru.

3. TI'moGanpumii ¢akt 3 xapakrepuctukoro SINGLE mnoBunen

pO3MIIITyBaTUCS TIABKH B TOJOBHOMY Moxyii. Ilpmdaomy cekmiss GOAL
noBUHHA 3HaxoauTHcs niepen cekiiero CLAUSES, y sikiii € el ¢axr.
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4. I'mobGanpHI TIpeAWKATH MOXKYTh MaTH TJIOOANBbHI ab0 JIOKaJTbHI
TUIIX JAHUX.

5. ¥V pa3i HeoOXigHOCTI MOXHa 00’sBUTH Ti00amhHI (DakTH, aie
OKPEMHUM MOJTYJIEM.

6. IMopsinok po3MillleHHs MPEAUKATIB Y TJI00ANBHUX CEKIIsIX Pi3HUX
MOJIyYJIiB MOXKe OyTH pI3HHUM, IO AO3BOJISIE CTBOPIOBATH O0i0mioTeKkH 3
npoLeIypaMu B 00’ €KTHUX KOJAX, sIKI MOYKE 3aCTOCOBYBATH BCS IIPOTpaMa.

7. Tlopsmok pO3MillleHHS JOKAIbHUX 1 TJI00ANbHUX CeKIid Yy
MporpamMi He BaXKITUBHH.

4.3 O0’siBa r100aJIbHUX NPEINKATIB

I'moGanpHuil NpeauKaT TOBHHEH MAaTH OMHC BCIX MOKIJIMBUX
KOHKpeTH3auii ix apryMmenTiB. KoskHa KOHKpeTH3allist BiANOBiHA IEBHOMY
pexuMy #oro podotn. KoHkperusarii mo3Ha4aroThes K JUIS CTaHJaPTHUX
MpeIuKaTiB: 1 — input; o — output.

Sxmo xopuctyBau HanucaB Ou cBiii npenukatr STR_LEN, To BiH On
HOro ommcas.

Global Predicates
Nondeterm str_len (string, integer)-(i, o) (o, 1) (i, 1)

[To 3amoBYaHHIO, SKIIO KOHKPETH3allis HEe BKa3aHa, BCI apryMEHTH
BBQ)KAIOTHCS BXiTHHMH.

KoxxeHn apryMmMeHT mpemukara Tepemac B TIpOIEAypy HaHi abo
noBepTae pe3ynbraT. [Ipu pi3HUX BUKIMKaxX NpOUEAYpH B Hel MOCTYNaroTh
Pi3HI J1aHi 1 BiMOBITHO 1M NOBEPTAIOTHCS pe3ybTaTH. TOOTO B MpOLEAypY
TIOCTYTIa€ BXITHUH TOTIK JaHWX, a BOHA IMOBEPTAE BUXIMHUU TMOTIK TaHUX.
BuByaroun ¢aiinm, MU roBOopuiIM MO BXiMHI 1 BUXiJHI MOTOKH JaHUX MIX
mporpamoro i Qaitmom. TakuM YMHOM MOXHa cKasatu, 1o Visual Prolog
bazyemvcs Ha NOMOKOGIU OpeaHizayii.

I'moGansHOIO MOke Oyt npeaukar-QyHkiis. Koxna ¢yHkiis mae
MEBHUU THUII, SIKMM 3aJla€Tbcsl OKpeMO. JIMBUCS NPUKIIAJ] MIPOTpaMu HUKYE
yHKT (4.1). IIpn 06’saBi Tuy GYyHKINT Tepe GYHKTOPOM BKa3yIOTh THII
pesynbraty. Ilicns goro ¢pyHKmii npunucyroTs nen Tum (4.2).
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Ilpu BukIWMKY (YHKISI MICTHTH TITBKH BXIiTHI JaHi, a pe3yJbTaT
MIPUBIIACHIOETHCA 3MiHHIN (4.3). ¥V TNl BOHA Ma€e apryMEHTH JJs BX1IHUX
JaHuX i AJst pe3ynbraty (4.4).

PosrasaeMo mpukiia mporpaMu 3 QyHKITIERO.

Global Domains

pr = nondeterm integer (integer)-(i) 4.1
Global Predicates

Kvadrat: pr (4.2)
Predicates

nondeterm Do (integer, integer)

Clauses

Do (N, R):- R = Kvadrat (N). 4.3)
Kvadrat (N, Rez):- Rez = N*N. 4.4)
Goal

Do (5, R).

IHomi  HeoOXimHO  HamWcaTH OporpaMy Ha  iHINH — MOBI
nporpamyBaHHs. /711 BUKIIMKY Takoi MPpOrpamMH 3 IporpaMu MoBoro Visual
Prolog ii HeoOXigHO 00’ IBUTH SIK 30BHINTHIN TTOO0ATEHUN TIPEIUKAT.

O6’aBa mpenukaTy MOBWHHA MaTW Ha3By MoBH. Hampukman, mms
BUKOPHUCTaHH: rporpamMu Ha MoBi C, Tpeba 00’ IBUTH:

Global Predicates
pro_c (integer, integer) - (i, 0) language ¢

Bin koHKperu3alii apryMeHTIB 3aJIe)KHTh MOBa MOJAaHHS BXiAHUX
TaHUX.

4.4 CTBOpEHHsS1 MOAYJIbHOI IPOrpaMH eKCIEPTOM 3aCTOCYBAHb

CtBopuTH MOAYNBHY TIporpaMy HE MOXHa 0e3 ekcrepra
3acTtocyBaHb. Jlist 30MpaHHST MOAYJBHOI TporpamMu Tpeda MaTH OIHC
CTPYKTypu 1mporpaMu 3 MoxayniB. Llefi omuc BHKOHye eKcnepT
3aCTOCYBaHHSI, IKUH Ma€ 3acoOuU onucy CmpyKkmypu npocpamu 3 MoOyis.

CTpyKTypy THporpaMH MOKHa PO3POOUTH MiCAsS BU3HAYCHHS
XapaKTEepPUCTUK MPOEKTY 3a omiiero Project/New Project ronoBHoro MeHto.
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4.4.1 Yomy nmpoext?

3actocyBanHs ommii Project mpm po3poOIii mporpaMu HaBITH 3
OJTHOTO MOJIYJIS JIa€ PsII TIepeBar.

IIpu ctBopenHi HoBoro mpoekty (omiisi Project/New Project) Ha
€KpaH BUBOIMTHCS MialoOroBe BIKHO mporpamu «EKcmepT 3acTocyBaHb»
(Application Expert). ExcmepT 3acTocyBaHb JJ03BOJISIE IPOrPaMICTy
asmomamuyno peanizogyeamu pso Oill, peanizayis AKUX 8uMdazae
MUOUHHUX 3HAHL TIPO BUKOPHUCTaHHS PECYpPCiB CHUCTEMH NPOrpamyBaHHS
Visual Prolog.

IIporpama Moske peamizoByBatucs mis podotu B pizaux OC (DOS,
DOS  posumpenuit, WINDOWS, OS/2). Exkcnepr 3acrocyBaHb
ABTOMAaTUYHO BpPaxOBYE  OCOOJMBOCTI  CTBOPEHHS  MpOrpamM, IO
BUKOHYIOThCS B I[MX OTEPAIliiHUX CHCTEMAaX.

Cucrema mnporpamyBanns Visual Prolog mo3Bomse ctBOpioBath
iHTepdeiic Mixk mporpamoro Ha Visual Prolog i mporpamamu HanucaHUMU
Ha IHIIMX MOBax, MPU YMOBi, II0 KOMITUISTOPH IIMX MOB BHPOOISIOTH
00’€KTHUH KOJ 1 3aJ0BOJIBHSIOTH IEBHHUM MOTOMKEeHHAM. Lle mo3Boise
pealii3oByBaTH JICsAKI MPOILEAypH Ha iHIIMX MoBax: assembler, C++, Java,
Delphi, Visual Basic.

IIporiecn xommimsMii i mMOOYyIOBH Tporpam, OiONOTEK y pPi3HUX
MOBax 3HAYHO BiApi3HAIOTECA. Excmepr 3acTrocyBaHHS 3pOOMTH Bce
ABTOMAaTHYHO 3aCTOCOBYIOUH TIOTO/IXKCHHSI.

Ekcriept 3acTocyBaHh MOXKE caM BiiOpaTH i BKJIFOUATH B MPOTrpamy
IHCTpyMEHTanbHI  3aco0M  poOOTH 3  Bi3yallbHUM  iHTepdeiicom,
iHTepdericoM pobOTH B TEKCTOBOMY pEXHMi, poOOTH 3 HE Bi3yaJbHUM
inTepdeiicom mix WINDOWS.

[Ipu poGoti Ham mporpamoro i TpH 1 GYHKIIIOHyBaHHI HEOOXiTHO
MaTH psia QaiiiiB: 30BHIMIHBOT 0a3M JaHUX, [IO OMHUCYE MPOCKT; MOMIYJIB
mporpaMyd Ha BHXiJHIH MOBi; pecypcH BisyasibHOro iHTepdeiicy(BikHa,
MEHIO, TTaHeJl IHCTPYMEHTIB, MKTOTpamMu, Tomo). s podotn 3 daiimamu
NOTPiOHO aM’sITaTH, e POo3TalmoBaHi (ainy Ta iX iMeHa; IIyKaTH iX.

Excnepr 3actocyBaHb iHTerpye Qainn aBTOMaTHYHO, CTBOPIOE
CTPYKTYpy KaTaJOriB - TOJOBHHMH KaTajor 1 HOro MiAKaTaJloru, HpU
CTBOPCHHI ITPOEKTY.
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T'omoBHUI KaTajgor MPOEKTY MOXe iCHyBaTH ab0o CTBOPIOBATHCS IIif
yac CTBOPEHHS MPOEKTy 3a BUOOpOM KopucTyBada. Karasor i miakaramoru
cIeniaii3oBadi, TOOTO KOXEH 3 HUX MICTHTH II0 3aMOBYAaHHIO CBIM THII
(hatinis.

Bei ¢abinu, mo MicTaTh iHTErpoBaHy iH(GOPMAIIIO Ui BCHOTO
MPOEKTY, MAIOTh iM’sI IPOEKTY 1 PO3PI3HAIOTHCS TUTBKU PO3IIUPEHHSM.

4.4.2 KaTajoru npoexkTy Ta ix Npu3HaYeHHs

[Ticnst CTBOpEHHS TPOEKTY EKCIEPT 3acTOCyBaHb ABTOMATHYHO
CTBOPIOE TOJIOBHUI MOJYJIb MIPOEKTY, CTPYKTYPY KaTaloriB MpPOeKTy; 6azy
JaHUX IMPOEKTY, IO MICTHTh BCi MapamMeTpHu MpPOEKTy, oOpaHi mpu HOro
CTBOPEHHI.

B karamos3i 3 iM’SM TNpOEKTy aBTOMATUYHO CTBOPIOIOTHCS JBa
karanoru: OBJ, EXE i daiinu:

—  <iM’s TOJIOBHOTO MOZYJIS>.pro;
—  <iM’s TOJIOBHOT'O MOAYJIS >.inc;
—  <iM’s TOJJOBHOTO MOIYJIS >.pre.

@aiin 3 posmmpeHHsIM «PRO» MicTUTh mabioH THIIOBOI MporpaMu
Ha [Iponosi. 111abioH Mae HA3BM TUNOBHMX CEKI[iH 1 IIa0JIOHM OCHOBHUX
THUTIB TBEP/KCHb.

@aiin 3 posmmpenHsM INC MicTUTh TO 3aMOBUYaHHIO TIIOOANbHI
00’sBM (IOMEHW Ta TpEeIuKaTH), HEOOXigHI M TeperisiLy JepeBa
CTPYKTYPH IPOTpaMu Ta r100aibHI CUMBOJIYUHI iMeHa (ailliB UIsl JOCTYITY
no ¢aitnis. YV Qaiin TakoX MOXHa BCTaBUTH (parMEeHTH NPOTrpaMmH, SKi
PO3pO0IICHO TIONIEPETHEO.

@aiin 3 posmmpenHsM PRE Oyne matu rimoGanbHi mpegukaTu
MOJIyJIiB TIPOTPaMH.

Karanor OBJ npusnaueno ¢aiinam, siki € pe3yabraTaMu KOMIUIALIT.
Karamor EXE mnpu3HadeHo sl TpOTrpaMH, IO BHKOHYETHCS, 1 (aiimib
HeoOXigHuxX st pobotu mporpamu. Kartamor EXE mictute Takox (aiin
MOMUJIOK BUKOHAHHS.

Ha mouatky po0OOTH eKclepra 3acTOCYyBaHb y HOro BIiKHI
BiIOOpaKy€eThCs CTPYKTypa mporpamu. Ha mell yac BOHa CKJIIQJa€eThCs
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TITBKH 3  MMAOJIOHY TOJIOBHOTO Monayis. [IporpamicT Moke pPO3KPUTH
1a0JIOH Y BiKHI TEKCTOBOTO PEIaKTOPY 1 CTBOPUTH TOJIOBHUH MOJIYIIb.

[lo 3amoBYaHHIO iM’S TOJIOBHOTO MOAYJsl CIIBIAJae 3 1M M
MIPOEKTY.

4.4.3 Peanizanis MmoayJiiB mporpamMmu

CTBOpUTH HOBHUH MOJYJIb 1 JOAATH HOro 70 CTPYKTYpPH MPOrpaMu
MOHa 3a omnuiero NEW.

Omnmis BiAKpUBaE Karaior TpoekTy. [IpomoHyeTbesi BBeCTH iM’s
MOIyJSA AN BIOKPUTTA Qaitmy y kartamosi. B daiini Oynme 30epiraTucs
MOMYJTh IPOTPaMH Ha BUXiIHIN MOBI.

VY BiKHI eKCIIepTy 3aCTOCYBaHHS 10 CTPYKTYPH MPOEKTY JOJAETHCS
MOAyJh 3 BKazaHMM iM’sM. Ha 1mefi dac aitm i Momyis TOpOXKHI.
Hanwmcanus Tekcty nporpaMu (TOJIOBHOTO i JIOTIOMDKHUX MOJIYJIiB) MOXHA
BIIKJIACTH 10 3aBEPIIEHHS CTBOPEHHS CTPYKTYpH Tporpamu abo
CTBOPIOBATH TEKCT NPOTPaMH OIHOYACHO 13 CTBOPEHHSIM CTPYKTYpH.
JIMBHCS BIKHO €KCIIEPTY 3aCTOCYBaHb Ha PUCYHKY 4.1.

22 DA\RUN.vpr =N EoE ===
ﬁndule

Dialog

Edit
it

Delete
fd e

Auttribute
Toolbar

i Code
String

lzon

Curzar

Eitmap

Topics

Pucynok 4.1 — CtBopeHHS MOIynsi Menu eKCiepToM 3aCTOCYBaHHS
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4.4.4 CtBopenHs ¢daiiity 3 ri100aJbLHIMHU NPEAMKATAMHA Ta J0OMEHAMH

ITo 3aMOBYaHHIO KOKEH MOIYJb MICTUTh HUPeKTHBY Include “<im’s
rojgoBHoro wmoxaymse>.inc”. @aiin 3 posmupenasMm INC Ha3uBawoTh
3aroTOBOYHUM (aiiyioM. 3a 3aMOBYaHHSAM Y (haiiin

PosrasaeMo, sIK eKCTIepTOM 3aCTOCYBaHb MOKHA CTBOPHUTH (haiii, 1o
MICTUTh BCI I100ajbHI MpeAuKaTd Ta rio0anbHi goMeHu. [Ipu 1boMy
rno0anpHi OMUCH BCIX MOAYJIB 3JIMBAlOTBCS B ONUH (Qaiii, sSKHH
BCTaBJISAETHCS Y KOXKHUA MOJTYJIb TIPOTPaMH.

[Ipu ctBopeHHi npoekty (aitn mopoxHii. st 3anoBHeHHs ¢aiimy
HeoOXiTHO BUKOHATH HACTYIIHI [l

Jlooamu éci enobanvii cexyii 6cix mooynig y ¢atin “<im’s 20106H020
Mmooynsa>.inc”.

Taki nmii Jerko BUKOHATH BPYYHY, SIKIIO Tporpama mana. Ilicnis
JOJIaBaHHS MOJYJIS IO CTPYKTYPH MPOTPAMH aBTOMATHUYHO BiJKPUBAETHCS
BIKHO €KCIIepTa JIJIsi aBTOMaTHYHOTO 00’€IHAHHS riobanbHuXx 00’58 - File
Inclusions for Module. I[lpu pyuHoMy BuKOHaHHI Hiii Bix BikHa Tpeba
BIIMOBUTHUCH.

I[J'ISI BCJIMKUX MpOTrpam Tpe6a BJXUBATHU CKCIEPT 3aCTOCYBAHDb.

SIKII0 KOpHCTYBay IIe He 3HAa€ AKi MpeJuKaTd 1 TOMEHH IJI00albHi,
TO MOXHa Bi]MOBHTHUCS BiJ cTBOpeHHs (aimiB. [lo miamoroBoro BikHa
MoxxHa TmoBepHyTHCS 3a ommieto ATTRIBUTES y BikHi ekcrepTa
3aCTOCYBaHHSI.

PosrasaemMo poboTy y BikHI ekcmepta 3actocyBanb File Inclusions
for Module.

BukoHnaemo HacTymHi [ii.

1. Bimmitumo «ramoukoro» y po3nini «Create Header Filesy ormii
«Create “<im’s mooyna>.prey i «Create “<im’s mooyia>.dompy.

CTBOpPIOIOTHCS BIANOBIAHI MOpOXKHI (haiimu, iX Tpeba 3aMOBHHUTH
II00ANTBHUMHE 00’ IBAMHU.

2. BimmiTMo «ranoukoto» y posnim «lnclude Header Files iny
omuii «/nclude “<im’st mooyna>.pre» i «Include “<im’si moOynsa>.domy.
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CrBopeHi ¢aiinn momaroThes 3a aupekTrBoro Include go daiimy
“<im’a eonogrnozo mooyas>.inc”.

Husncs BikHo File Inclusions for Module Ha pucyHsky 4.2.

File Inclusions for Module E|
Create Header Files
v Create 'pl.dom'’
C. |
v Create 'pl.pre' ﬂ
Help

Include Header Files in 'pl.inc
[+ Imclude 'pl.dom’

¥ Include 'pl.pre’

Include Header Files in 'pl.pro’
[ Include 'pl.con’

[ Include Hiptopic.con'

™ Include 'pl_pre!

-

Pucynok 4.2 — Bikno File Inclusions for Module

Slkmo obpanuii ¢aiin Bxke iCHye, TO BiH Oyae 3amimeHuid. MoxxHa
BIIMOBUTHUCS BiJl 3aMiHU a00 MOroauTHCs i3 Hero. [liaTBep/uKeHHS Mpo
3aMiHy BHKOHYE€TBbCS KJAIHYBIIM [IBi4i JIIBOIO KHOMKOK MHUIII Ha
BIJIIOBII.

VY motouHMi MOAyNb 3a AUPEeKTHBOIO Include MOKIMBO BKIIOUWTH
¢aiinu: 3 00’sIBaMU KOHCTaHT Juia rpadiqHuX pecypciB abo momiaku. Ilix
KOHCTaHTOI0 pEecypcy pO3yMilOTh iM’sl pecypcy, 3a SIKHM JO HBOTO
3BepTaloThCsl y mporpami. CHMBOJBHa KOHCTaHTa SBISIOTH COOOIO
ineHTU(dikaTopu po3aiiB MoBiAKH. JlOBiIKY TeHepy€e reHepaTop JOBiIKH.

Onmii EDIT Tta DELETE 3acTocoByroThCsi Aisi KOpEeryBaHHS
MOJIYJIFO a00 BUITYYaHHS BiJIIIOBiTHO.

4.5 Komminsuis i mody1oBa Moay/IbHOI porpaMu

MopynpHa CTPYKTypa MpPOrpaMH J03BOJISIE 3a0MIAKyBaTH 4ac MpU
KOMIUIAil mporpamMu. MojkHa 3MiHIOBaTH TiIbKM HEOOXiITHHH MOJIYJb,
OKpPEMO KOMIIUTIOBATH, HAJIarOKyBaTH.
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Komanoa PROJECT/COMPILE MODULE (Ctrl+F9). Komanna
KOMIIUTIOE TP 3HAWACHUN (a1 y KaTajJory IpoeKTy 3 pO3IIHPEHHIM
.pTO, SKIIO BiAMOBIIHUHA MOJYJb € Y CTPYKTYP1 IIPOEKTY.

Sxmo nepmui 3HaAeHWH (Qaiil 3 PpO3IMUPEHHSIM .pro He
BIJTHOCUTBCS 10 CTPYKTYPH NPOEKTY, TO HIYKAETHCS MOAYJb MPOEKTY, L0
BKJTIOYAE 3a mupekTuBoto Include me#t daitn. daiin BKIIOYAETHCS B MOIYITH
1 MOyJib KOMIIUTIOEThCs. Daiinm, 1110 MalTh po3HUpeHHs: .pre, .dom, .con,
.Inc BKIIIOYAIOTHCS B Mporpamy aupekTuBoio Include (mepen mpouecopna
00poOKa).

SIKII0 y TOTOYHOMY BiKHI MPOEKTY 3HAXOIUTHCS MOAYJIh a00 ¢aiin 3
BKa3aHUM PO3IIHPEHHSM, TO KOMITUTIOETBCS MOIYJIb a00 BHKOHYIOTBCS il
BKa3aHi BHIIE s (aiiis.

IMin wac kommimsmii B kartamo3i OBJ st TONOBHOrO MOMYJIS
CTBOPIOIOTHCS (a3 po3mUpeHHsIM: obj, sym, map, bro, deb.

I KOXKHOTO JOMOMDKHOTO MOIYJSl TPOrPaMH  CTBOPIOIOTHCS
Tiuteku (aiinmm 3 posmmpenasmu OBJ i DEB. Kpim toro B karamor OBJ
pO3MIIIyEThCs (haiiyl 3 TOJIOBHUM MOJYJIEM MPOrpaMu i (hailyl MOMHIIOK.
BoHnu HeoOXiaH1 ISt KOMIUISIIT MOJTYJIB.

®aitn 3 posmupenasM OBJ MicTUTh 00’€KTHHIA KOl TOJOBHOTO
monmynsa. @aitn 3 posmmpenHsm DEB wmictute iHbopmarito mis
HajaropKyBaHHs Moyt mporpamoro DEBUGER.

Qaiin 3 posmmpenHsM MAP - kapra mam’sTi mporpamu micis
KoMITisAmii ToposkHs. Hagam kapTa 3alOBHHTBCS KOMITOHYBAJIBHHUKOM
MPOTPaMHU.

®aiin 3 posmupeHHsM SYM micis KOMOUTSIIIT BCiX MOIyIiB Oyae
MICTHTH TaOJMIIO BCiX CHUMBOJIB Mporpamu. KoskeH CHMBOJ MOAYJIs
pO3MINIyeEThCA B TaONHINI OAWH pa3 i Mae B TaONUIlI CBOIO afpecy. Takuit
I JIX 11 IPUCKOPIOE pOOOTY 1 0OCAT IIporpamu.

@aitn 3 posmupeHHsM BRO wictutes iHbopmarito ams Opaysepa
Komy.

Komanoa PROJECT/BUILD (Alt+F9). Komanaa xoMmmiaoe MOIyITi
nporpamMu i Oynye mporpamy Juisi BUKOHaHHS. Jlns BimOopy MoayiB
MOPIBHIOIOTHCS AaTa 1 yac CTBOPEHHS 00’ €KTHUX (aiiiliB MOIYyJIiB 3 AATOIO 1
4acoM 3MiH y ¢aiiax Ha BUXiAHIH MOBi. KOMIUIIOIOTHCS TITBKU Ti MOJYJI,
o Oy 3MiHEHi.
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SK10 MOy 3aCTOCOBYIOTH (DAl pecypciB, sSKi OyJIM 3MiHEHi, TO
nepes NoOyA0BOI0 MPOrpaMH €KCHEPTH KOy TOHOBISITH KOJI Y MOJYJISIX
npoekty. Komanna Oyaye daiiim pecypciB i iHTEpaKTUBHOI TOBIIKH.

Komanoa PROJECT/REBUILD ALL (Ctrl+Alt+F9). Komanaa
npaiioe aHanorigao komauai PROJECT/BUILD, ane KOMOUTIOIOTHCS BCi
MOJTYJTi HE3aJIeKHO BiJl JIaTH 1 4ac X CTBOPCHHSI.

Komanoa PROJECT/LINK ONLY (Shift+F9). Komanma He
KOMITUTIOE MOy Ii. BoHa Oyaye mporpaMy aJist BAKOHAHHS.

Komanoa PROIJECT/STOP BUILDING (Alt+F10). Komanga
MIPUITHHSIE KOMITUTALII0 200 TO0YJOBY IPOTPaMH.

Komanoa PROJECT/RUN (F9). Komamma mpalioe aHaJIOTi9HO
komanni PROJECT/BUILD i 3amyckae mporpaMy Ha BUKOHAHHS.

Komanoa PROJECT/DEBUG  (Ctrl+Shift+F9).  ABromaTnyHO
CTBOPIOETHCA BIKHO MPOEKTY 1 3amyckaeTbes nporpama DEBUG. V BikHi
MPOEKTY MOKHa 00paTH MOJIYJIb, HANIATOJKEHHS SIKOTO BinOyBaeThes. [Ipu
HaJIaroJ)KyBaHi MOXHa BiJKPHTH KiJbKa BIKOH JUIsl MIEPErisily pPe3ybTarTiB

nporony. IloBepuytucs y cepenoBume VDE moxna 3a onumieto File/Exit
(Alt-x).

Komanoa PROJECT/ PROJECT TREE (Ctrl+T). [Micns komminsiii
MPOCKTY KOMaH/I0I0 MOXHA MOAUBUTHCS JepeBo mpoekty. 1106 oxepxkatu
TEKCT MOJIYJISA Y BiKHI TOCTATHHO HATHCHYTH IBIUi JIIBOIO KHOITKOIO MUIII
Ha ¢aitmi. Ha pucynky 4.1 momaHo aepeBO MpOEKTy A MOIyJIbHOL

mporpamu 3 po3ainy 4.1.

RUN.pro RUN.INC
DELETE.pre
MENU.pro ‘ RUN.INC ‘
RUN.exe
MENU.pre

DELETE.pro RUN.INC ‘
ADD.pro ‘ RUN.INC ‘

Pucynok 4.1 — IIpukian nepeBa MOgyIbHOI TPOrpaMu
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HacTtporoBaHHS MOXJIMBOCTEH KOMIIUISTOPY, BUKOHYFOTBCS 3 OIIIIil
mento Options/Project/Compiler Options.

Komanoa Options/Project/Compiler Options/Errorlevel. Komanna
JI03BOJISI€ BIUIMBATH HA KOJ POTPaMH, 110 KOMITUTFOETHCSL.

1. Pexxum MINIMAL 3acTocoByeThes A1l CTBOPEHHSI ONTHMAIBHOTO
KOJy MpOrpamu, 10 BUKOHYEThCS (Majoro 3a 00’eéMOM i €(CKTUBHUM B
poboti). PexxuM 3acTOCOBYETHCS ISl BXKE HaJaroKeHUX mporpam. B kon
BCTaBJIAETHCA CIHIAKYBaHHSA 3a MIiHIMaJIbHOIO KUTBKICTIO TTOMHIJIOK TIPH
BUKOHAHHI MPOrpaMH. 3a MOMHUIKAMU BUBOJSTHCS HOMEPH ITOMUJIOK.

2. Pexum MEDIUM 3acrocoByloTh 3a 3aMOBYaHHSIM. B kox
MPOTpaMU BCTaBJSIETBCSA KOJ CIIIKYBaHHS 3a TOMMJIKaMH. BUBOIATBCS
HOMEPH MOMUJIOK Ta BKa3y€eThCs X Miclle B Iporpami (Ha3Ba MOJIyJIsl, Ha3Ba
BKIItoueHoro (aiury 3a Include, HOomMep OaifTy Bim mouyaTKy BHXiTHOI
MpOTrpamMHu).

3. Pexum MAXIMAL ananoriuauii pexumy medium, ane Kon
CIIAKY€ 32 MaKCHMAIbHOIO KUIBKICTIO NOMHJIOK (TI€PENOBHEHHSIM CTEKY,
Ky4i, TOIIIO).

Komanma Options/Project/Compiler Options/Runtime Checking.
Komannma KOHTpOJIOE IMiTi 4YmMclia HA TIEPETIOBHEHHS. SKIO BiAMITHTH
OMIif0, TO TPH TEPENOBHEHHI PO3PAAIB  (PIKCYeThCS  TOMUIIKA
«ApudmeTrdHe TIepETIOBHEHHS», IHAKIIE B 3HAKOBUU pPO3PSA IOMaaac
OJIMHUIISI 1 YHCIO 3MIHIOE 3HaK. Pe3ymprar pobOoTu mporpamu Oyje
HEBipHUH.
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	Програми можуть викликатися як окремо кожна, так і послідовно. Режим роботи залежить від обраної користувачем опції меню головної програми.

	Рисунок 3.5 – Діаграма декомпозиції А2 показує модульну структуру програми «Тест»

