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[NIEPEZIMOBA
Cucremn aBTOMAaTH3allii MPOLIECY TPOEKTYBaHHS HOBHUX BHJIIB
npoaykiii (CAIIP) BiHOCATH 10 CKJIQJHUX MPOMUCIOBUX cucTeM. BoHu
pPO3B’A3yIOTh 3ajadi MiABHWINEHHS e(EeKTUBHOCTI TpyAa iH)XKEeHepa Ha
CTaisX MMPOCKTYBAHHS 1 MATOTOBKH BUPOOHHUIITBA.

Sk Oynp-sxa cximagHa cuctema, CAIIP ckmamaerscs i3 miacucrem.
[lincucremn OyBalOTh JBOX THMIB: TPOEKTYBaHHS 1 OOCIyrOBYBaHHSI.
IlimcucremMn  TPOEKTyBaHHA  BUKOHYIOTH  (DYHKIII  TPOEKTYBaHHS.
OOCIyroBylo4i  CUCTEMH — II€  CEpPEAOBHINE, SKE MATPUMYE
(YHKLIOHYBaHHS MiJICKCTEM MIPOCKTYBAHHS.

CKIIafHICTh CTPYKTYp CHCTEM aBTOMAaTH30BAaHOTO MPOEKTYBAaHHS Ta
iX ¢yHKIIOHYBaHHSI, OOYMOBJICHI CKIQOHICTIO pealbHUX 3a7ad Ha
MiIPUEMCTBI, TOOTO CKIIQIHICTIO IPEIMETHOT 00JIACTI.

MeToro BUKIamaHHsA AUCUHUIUTIHM «KOMIOHEHTHI TEXHOJOTII B
CAIIP» — € 3acBO€HHS CTYJIEHTaMH 3HaHb Ta OJIEpPKaHHS MPAKTHUHHUX
HaBHYOK 3 CTPYKTYPHOTO (PYHKITIOHATLHOTO MOJCIIOBAHHS CKIIATHUX
nporpaMHux cucteM 3a Meronodoriero IDEFO Ta cTBOpeHHS SKiCHOTO
porpamMHoro 3abe3neveHHs Ha 0a3i ux Mojesei moBoto Visual Prolog.

OyYHKITIOHAIBHI  MOJETl 3aCTOCOBYIOTh [UISi MIPKyBaHHA Haj
¢yHKUiIMH Tporpam (MOAYJiB) TpH KOJEKTHBHIH pO3pOOLI CHCTEMHU.
loTtoBy  (QyHKImiOHaNIEHY MOIENh  3aCTOCOBYIOTH JUIA  peamizarii
IIPOTPaMHOT0 KOMIUIEKCY a00 MOAYJIBHOI IPOrpaMu.

QOyHKIIOHAIBHI MOZEJNi CTBOPIOIOTHCS HA €Talll KOHIENTYaJbHOTO
MIPOEKTyBaHHs MporpamMHux cucreM. [IporpamyBanHs 3a QyHKIIIOHATBEHOO
MOJCITIO  JTO3BOJISIE  CTBOPIOBATH SKIiCHE 3a0€3MedYcHHS IPOTpaMHe
3a0e3MevYeHHs.

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

Jisa peanizanii mporpaMHoro 3abe3neueHHs HaMu OyJia oOpaHa MOBa
Visual Prolog. CtBopeHHS MOmyiapbHOI TIporpamMu abo MPOrpamMHOTO
KomIuiekcy MoBoro Visual Prolog Tako 103BOJISIE IPUCKOPUTH PO3POOKY
nporpamHoro 3adesnedeHHs. [Iporpamu MoBoro Prolog 3HauHO MeHmii 3a
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00’eMoM HiDK mporpamu Hamucani Ha C++, 60 SBISIOTE COOOIO OIHC
3aBJIaHHS TBEPKEHHSIMH, a HE PEalli3yloTh aJITOPUTM.

Kpim Toro, mBuakicts podotu nporpamu mMoBoto Visual Prolog He
Tipire, Hik MBUAKICTE podoTu mporpam Ha C++. IIporpama Mmoo Visual
Prolog xomMminroeTbes Bigpasy y ONTHMI30BaHUH KO/I.

CryneHTaMm IO BUBYAIOTH AWCLMILIIHY, IPOIOHYETHCS peallizyBaTu
(GYyHKIIOHATBHY MOJEh CHUCTEMH 3a 3aBIaHHSM, 1 peanizyBaTH Mporpamy
JIOTIYHOIO MMapaJuTrMOI0, 3aCTOCOBYIOUH (DYHKITIOHATEHY MOJEIh, IKYy BOHH
CTBOPHIIY.

CTy/leHTH TOBWHHI OCMHCIWTH, 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 o6macti. OCHOBOIO U KOXKHOTO C()OPMOBAHOTO BH3HAYCHHS
€ BU3HAYCHHS CHUCTEMH Yy CUCTEeMHOMY aHami3i. Cuctema — 1e 00’ekT abo
MpoIIiec, SIEMEHTH SKOTO TIOB’S3aHi y €IWHE Il PI3HUMH 3B’SI3KaMHU Ta
BIIHOIIIEHHSIMHU.

Y IUCHUIUTIHI MM 3aCTOCYEMO BU3HAYEHHS CHUCTEMH, IO 0a3yeThCs
Ha TOMY, IO €JIEMEHTH CHUCTEMH IOB’S3aHi MiX COOOI OIHOIO DYHKYIEH
ma memoro.

Cucrema — Oynp-Ka KOMOiHaLlisl anmapaTHUX, MPOTPaMHUX 3aco0iB i
Jrozieil B3a€EMOIIOB’SI3aHUX, B3a€EMO3AJICKHUX, SIKI Hpayiooms pazom npu
BUKOHAHHI KOHKPEeMHOI (QYHKYIL 0151 O0CACHEeHHs CHITbHOT Memi.

Y cucremi 30epiraroTbCsi OCHOBHI BJIACTUBOCTI TIPHM MEBHUX
30BHIIIHIX Ta BHYTpIWHIX 3MiHaX. CTPYKTypOrO CHCTEMH Ha3MBarOTh
CYKYNHICMb CMIUKUX 38 53KI6 eleMeHmis cucmemu, MO 3a0e3MeUyIoTh il
IITICHICTE 1 30epedcenHsi OCHOGHUX 6AACMUBOCTEN, NPU NeBHUX 308HIUUHIX
ma GHYmMpIuHIX 3MIHAX.

Icaye nBa THOHM cucTeM, SKi  BaXKO CTBOPIOBATH  Ci1abo
CTPYKTYPOBaHI Ta CKJIaHI CUCTEMHU.

Cnabo cmpykmyposanorw cucmemor) Ha3uBalOTh TaKy CHCTEMY, B
SIKii 3B’SI3KM €JIEMEHTIB HE CTiHKH, 1 TOMYy IX OIHUCYIOTh TiIBKH 3
BpaxyBaHHIM YMOB, TIPH SIKUX 3B’ SI3KH CTIHKH.

Cnabo CTpPyKTypOBaHI CHCTEMH — 1€ MNOOUIBIIOMY TMPHUPOJIHI
cucremu. [Ipuknagom ciabo cTpykTypoBaHOi cucTeMu € Boja. Bona crae
JTIHOJIOM TIPY 3MiHi 30BHINTHIX YMOB - TeMITepaTypH. BUTBIIiCTs MPUPOTHUX
CHCTEM CJIa00 CTPYKTYpPOBaHI.

PosrisatoTh 1Ba THIIA CUCTEM: BIIKPUTI Ta 3aMKHEHI.

Y 3aMKHEHHX CHCTEM CEpelIOBHINa HeMae. PeallbHO 3aMKHEHUX
CHUCTEM HEMae, BCi CHCTEMH BITKPHUTI. 3aMKHEHA CHCTEMH aOCTpaKIIis, IKy
BHKOPHUCTOBYIOTh Y BUITAJIKY, SKIIO CEPESIOBHUINEM HE IIKABIISATHCS.
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Bigkputi cuctemMu MaroTh cepemoBuine. CepemoBUINE CHUCTEMH —
KOJIO, B SIKOMY Tpaifoe cucreMa. CepeqoBHUINE CHUCTEMH MICTUThH 1HIII
CHCTEMH, TEXHOJIOTii, BUPOOHWYI CTPYKTYpH, Oprasizamii, siki OymyTb
MIPAITIOBATH Pa3oM i3 CHCTEMOIO IUIS JAOCATHEHHS CHIIbHOI Memu, npome
BUKOHYIOMb CB0T YHKYIL.

Bci cuctemMu BHpPOOHMIITBA B3a€EMOJIIOTH OJHA 3 OJHOK. KoxHa
CHCTEMa B3a€EMOJIi€ 3 CEPEJOBHUINEM Yepe3 BXOAM Ta BUXOAU. Bxomamwu
HA3WBAIOTh MHOXHHY KOHTAaKTiB, uYepe3 sKi BIUIMB CEpeJOBUINA
nepeacTbesi cucTeMi. BuxoJaMy Ha3WBalOTh MHOXHHY KOHTAaKTiB, depe3
SIKi CHCTeMa BIUIMBAE Ha cepenoBuine. J[o CkIamgHux MpOrpaMHUX CHCTEM
BITHOCSITh CHUCTEMH aBTOMAaTH30BAaHOTO TIPOCKTYBaHHS HOBHX BUJIIB
nponykii (CAIIP).

Ckraoni cucmemu. BupoOnuui cucremu ckiaasi. Jlo ckiagHux
NPOTrPaMHHUX CHCTEM BiTHOCSATh CHCTEMH aBTOMATH30BAHOTO MPOCKTYBAHHS
HoBUX BuAiB npoaykiii (CATIIP).

CucreMy Ha3WBalOTh CKJIAJHOK, SKII0O BOHA BUKOHYE BEJIUKY
KUTBKICTh  (DYHKIIIH, BUKOPUCTOBYE BEJIHMKY KUIBKICTh JaHHX pI3HOTO
XapakTepy, CKIAAAETHCS 3 BEITUKOI KUTBKOCTI €JIEMEHTIB, SIKi ITOB’sI3aH1 MiX
c00010 3B’s13KaMu pi3HOTO THITY. CKIIAIHICTh CHCTEMH 3aJICKUTH TaKOXK BiJT
KITBKOCTI Ta CKJIaTHOCTI 3B’SI3KiB 3 CHCTEMaMH CEepPeIOBHIIIA.

Jst cKITamHUX CHCTEM XapaKTepHa: BiACYTHICTH CHCTEM — aHAJIOTIB,
10 HE /I03BOJIIE BUKOPUCTOBYBATH THIIOBI MPOEKTHI PIllICHHS; HAsSBHICTH
MiJICKCTEM, 110 TICHO B3aeMOJit0Th. KOoKHa mijcucTeMa po3B’s3ye CBOKO
JOKallbHY 3aJlady 1 Ma€ CBO€ Mpu3HaveHHs. [limcucremMu MaroTh
HeperJiaMEeHTOBaHI 3alUTH JO JaHUX BEJIIMKOTO 00CHTY.

CTBOpeHHsT  CKJIaJHUX  MPOTPaMHUX  KOMIUIEKCIB  BHMarae
3aCTOCYBAaHHS MOJYJIB MpPOrpaM CTBOPCHHX 3a PIi3HUMH TEXHOJOTiISIMU
pisEEX kommaHii. OCTaHHI PpPOKM CTaldM 3 SABIATHCA IHTETPOBAHI
CepeIOBHIIa, 10 3a0e3MeuyIoTh KpocIuiaThopMeHe MporpaMyBaHHS.

InTerpoBani cepenoBHIa MATPUMYIOTh HE TUIBKH HpPOTpaMyBaHHS,
a 1 peali3yloTh KEpyBaHHA NPOSKTOM. J[0 Takmx CepemoBHIN MOYKHA
BimHectu cepenonuiia Borland C++, Eclipse. Bonu 3abe3neuyiors poboTy
HaJl TPOEKTOM BIPHUTYJ A0 CTBOPEHHS JUCTPUOYTHBY CHCTEMH Ta
o OpMIIEHHS TOKyMEHTAIli.
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[aTerpariss 1HCTpYMEHTIB pI3HMX KOMIAHIH peali3yeTbes depes
EKCITOPT Ta IMIOPT, a IX B3aEMOJIiA Yepe3 €ANHUIN PENO3UTOPIN.

Koxna BupoOHHMua mijgcucTeMa MoOKe (QYHKLIOHYBaTH Ha CBOIH
amapatHii mIaTdopMi Ta BUKOPUCTOBYBATH CBOI IHCTPYMEHTAJIbHI 3aCOOM.
3a CHCTEeMHHUM aHai30M MiJICKCTEMHU CKJIAJHUX CHCTEM TaKOX SIBISIFOTH
co0o1o cucTemy.

[IpoekTyBaHHS CKIQAHUX Ta CIA00 CTPYKTYPOBaHUX CHCTEM
CKIagHa 3amada. Po3po0Oka Takmx CHCTEM 3aBXAW BHMarae poOoTH
KOJIGKTUBY CIleliaiictiB pizHoro ¢axy. Jns BupilieHHS MOCTaBIEHUX
3ala4  HEOOXiAHO IHTEHCHBHE CITIJIKYBaHHSA, SK YCEpeOuHI KOMaHIU
pO3po0IIOBaUiB CHCTEMH, TaK 1 CIUIKYBaHHS i3 3aMOBHUKaMH. SICHO, 1110
npu po3poOlli CHCTEM BHUTpavyaeThcs Oarato 4Yacy Ta KOIITIB, a SKICTh
PO3pOOKH HE 3aBXKIM 3aI0BLIBHA.

[Ilo6 yHUKHYTH BKa3aHHX HEJOJIKIB KOJIEKTUBH pPO3POOHUKIB
3aCTOCOBYIOTH MEBHY TEXHOJIOTIIO PO3POOKH CHCTEM.

HazBemo Texuonoziero po3pobku cucmemu KOHKPETHHH OIMC
TEXHOJIOT1YHUX TPOIIECIB 1 MOPSAAKY IX BUKOHAHHS. A TpOIeC KOJIEKTUBHOT
PO3POOKH CHCTEMH 1 Pe3yIbTaT MIPOEKTYBAHHS NPOEKMOM.

CTBOpeHHH CKJIaHUX ImporpaMHux KOMIIJIIEKCIB BUMarae
3aCTOCYBAaHHS MOJYJIB MpPOrpaM CTBOPCHHX 3a PIi3HUMH TEXHOJOTiSIMU
pi3HEX KommaHii. OCTaHHI pPOKH CTamu 3 SBJIATBCS IHTETpOBaHi
CepeIoBHINA, 110 3a0e3MeUyI0Th KpociiaThopMeHe porpaMyBaHHS.

InTerpoBani cepenoBuIa MiATPUMYIOTh HE TUIBKH HpOTpaMyBaHHS,
a 1 peadi3ylOThb KepyBaHHS INPOEKTOM. J[0 TakuX CepeNoBHII MOXKHA
BimHecTH cepemoBumta Borland C++, Eclipse. Bouu 3a6e3meuyoTs poboTy
HaJ MPOEKTOM BIPUTYJN 1O CTBOPEHHS IUCTPUOYTHBY CHUCTEMH Ta
o OpMIIEHHS TOKyMEHTAIlii.

[aTerpartiss 1HCTpYMEHTIB pI3HUX KOMIAHIN peali3yeTbes depes
EKCITOPT Ta IMIIOPT, a IX B3a€EMO/IIS Yepe3 €ANHUIN PEermo3UTOPIM.

1.2 /KuTTeBUil HUKJ MPOrpaMHoOi CHCTEMH

Ilig xwutreBuM 1wmkiaoM mnporpamuoi cuctemMu (XKLI) po3ymiroTh
Oc3mepepBHUI  TIPOIEC Bi MNPUHHATTSA pIMIEHHS TPO HEOOXITHICTH
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JKUTTEBOTO IHUKITYy MPOTPaMHOI CHCTEMH, 110 PUCBSAYEHI ii po3poOILi.

CTpyKTypa >KUTTEBOTO IMKIY NPOTPaMHOI CHCTEMH BHU3HAYAETHCS
MIDKHApOIHOIO OpraHizarmiero 3i cranmaprtusamii International Organization
of Standardization 3a crangaptrom ISO/IEC 12207. Mojeini XHUTTEBOTO
LUKy CHCTEMU BU3HAYAIOTh BMICT 1 MOCTIIOBHICTH €TamliB pO3pOOKH Ta
CYMPOBO/DKCHHSI CHCTEMH, TOOTO BH3HAYAIOTh TEXHOJOTIi pPO3poOKU
CHCTEM.

Icaytote  Taki cTparterii ~ KOHCTPYIOBAaHHS MIPOrpamMHOTO
3a0e3IeYeHHS:

— BojocmajHa (JiHiifHa MOCTiAOBHICTH eTartiB po3pooku [13);

—  IHKpeMeHTHa (TrrKTigHA HOCJIIIOBHICTE eTaIrB
KoHCcTpytoBauHs [13);

—  eBOJIOINIHHA (TrrKoTiaHA TIOCITiIOBHICTh eTariB
KoHCcTpytoBaHHA [13).

Mu po3riasHeEMO BOIOCIIAJHY Ta €BONIOLIMHY CTpaTerii Ha MpHUKIai
KacKaJHOI Ta CIipajbHOI MOJIEJi )KUTTEBOTO LIUKITY.

1.2.1 KackagHa moaeJib

Kackanna Mozmens CKIaa€Tbes 3 TaKUX €TaIiB PO3POOKH CHCTEMHU:
CHUCTEMHMH aHaji3, aHali3 BHMOT JO MPOrpaMHOr0 3a0e3neueHHs,
NPOEKTYBaHHS, KOAYBaHHS, TECTYBaHHsI, CYIIPOBOPKECHHS.

Cucmemnuti ananis. Ha erari BU3HA4aiOTh POJIb KOXKHOTO €JIEMEHTY
CHCTEMH: IporpaM, KopuctyBauis, bJl, amapaTypu, BUSBISIOTh B3aEMOII0
€JIEMEHTIB.

Bu3Ha4gaioTh BUMOTH /10 KOXHOTO CHCTEMHOTO eneMeHTy. Koxny
MiJIMHOXHHY CHCTEMHHX BHUMOI [PHU3HAYAIOTh TIEBHOMY €JICMEHTY
cucremu. Ha erami cucTeMHOro aHamidy IJIaHYIOTH 00’€MH TPOEKTHHX
pobit. YTBOprOloTh Tpadik poOiT. Bu3zHagaroTh CTyHiHE pPH3UKY, IO
cHcTeMa He BiJIOBiJaTUME BUMOTaM.

Ananiz eumoz 0o npocpamuoeo 3abe3neuenns. Jletanizyrorb QyHKUiT
KOXXHOTO MPOrPaMHOTO €JIEMEHTYy, HOro XapakTepuCTUKH, iHTepdeiic.
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Pesymprar: cmenmdikaris I KOXKHOTO IPOTPAMHOTO €JIEMEHTY Ta
3aBepIIeHNH TUIaH POOiT.

Ilpoexmysanna. 3a crnenudikalielo BU3HAYAIOTH apPXITEKTYPY
MPOTPaMHOT0 3a0e3Me4eHHs; MOIYJIbHY, ITOpPUTMI4HYy CTpyKTypy II3;
CTPYKTYpH JIaHUX; BXITHUX 1 BUXITHUX QOpM.

Cucrema MoOXe SBIATH cO0OI0 TPOTpaMHHI KOMIUIEKC, Yy SIKOTO
KO>KHA OKpeMa Iporpama nparoe Ha CBOIH AUISHII BUPOOHUIITBA.

Kooyeanns (peanizayis). YTBOPIOIOTH MPOTPaMHUN KOJ O0OpaHUMHU
MOBaMH IporpamyBaHHA. Bubip MoB mporpaMyBaHHS 3aJ€XUTh Bil BUMOT
no I13.

Tecmysanns. Ilim dac tectyBaHHs [I3 BU3HAUAOTh HedeKTH Yy
(yHKIISX cHCTeMH, peai3oBaHiil Jorimi, 00paHuX aaropuTMax, CTpyKTypi
CHCTEMH TOUIO.

Cynpogodowcenns. BunpaBnsioTh TOMHIKH, agantyioTs 113 mo
CepelIOBHUIIA CUCTEMU; YIOCKOHATIOIOTE [13. IIpy BUKOHAHHI BKAa3aHUX il
BUKOPUCTOBYIOTh €TalM, SIKi BHKOHYBaIM TIPH CTBOPEHHI HOBOTO
MIPOTPaMHOTO HMPOJIYKTY, ajie BAKOHYIOTh €TaIH ISl iICHYI04O01 CUCTEMH.

Ilpu peamizamii KackamHOI MOJIENI €Talmd PO3POOKH CHCTEMH
BHKOHYIOTh TOCTioBHO. KOXXHUI eTam 3akiHIyIOTh MOBHUM Ha0OpOM
y3ropKeHoi mokymMeHTarlii. [licas 4oro BUKOHYIOTh HACTYITHUH €Tall.

Ilepesazoro kackaonoi modeni € MOKIUBICTD TJIAHYBATH CTPOKH BCIiX
poOit i Butpar. Kackamnuii miaxin gobpe 3acTOCOBYBaTH MpH MOOYHOBI
aBTOMarn3oBaHux iHQopmamniitHux cucreM (AIC), mig IKkuX Ha MOYATKY
PO3POOKH MOKHA AOCTaTHHO TOYHO Ta MOBHO CPOPMYIIOBATH BCi BUMOTH.
Jlo Takux CHCTEM BIAHOCATH CHCTEMH PpEAJIBHOIO dacy, CKIaJIHHX
po3paxyHKoOBUX cucteM. Lle mo3Bonsie aBTOpaM CHCTEMH  BUIBHO
peari3oByBaTH BUMOTH, SIK HAHKpaIle 3 TEXHIYHOI TOUKH 30py.

Kackamny wmomens 300paskeHo Ha pucyHkKy 1.1. Ane peansHO
BiI0OyBAETHCS TPOIEC HA pUCYHKY 1.2.
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Pucynok 1.1 - Kackagna mozens po3pobku [13
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Pucynok 1.2 - Peanbna kackagHa Mozens po3po0ku I13
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Heodonixu xackaouoi mooeni

Y nmpoiieci BUKOPUCTaHHS KACKagHOI MOJENi BHUSBUIOCH P
HE/IOJIKIB, TOPOKCHUX THUM, IIO peajbHO Mpolec MpoekTyBaHHA [13
HIKOJTM HE BHKOHYETHCSA 3a CXeMoro 3 pucyHky l.1. B mpomeci poboTu
MOCTIfHO BWHMKaJla TOTpebda B TOBEPHEHHI JO NOMEpPEeAHIX eTamiB i
yTOUHEHHI a00 3MiHI NPUHHATHX pimeHb. B pesynerari BinOyBaeTbes
ICTOTHE 3ami3HEeHHS 3 OTPUMAaHHSIM Pe3yJIbTaTiB.

Po3poOka 32  KackagHOI  MOJEUII0  BHMara€  TOYHOTO
(hopMyITIOBaHHSI BUMOT, ajie 3aMOBHHK HE 3aBXKIH iX MOXke chopMyIroBaTu
Ha MOYaTKy. Pe3yspTaTH MOKa3yroTh 3aMOBHUKY TUIBKH IICINIS 3aKiHYCHHS
KOKHOTO eTamy. SIKIIO pe3ynbTaTH HE 3aJ0BOJIBHAIOTH KOPUCTyBada, TO
BiZIOyBa€eThCcS TIOBEPHEHHS Ha IOMEPEIHI eTamu, M0 3HaYHO 3aTpPUMYE
PO3pOOKY.

VY BUMagKy HETOYHO CHOPMYJIBOBAHMX BHMOI KOPUCTYBau IIiCIis
JIOBIOTO 4acy YeKaHHs OJEPKy€e pe3ysbTaTH, IO HE 33J0BOJIBHAIOTH HOTO
BuMoraM. QDYHKUIOHANbHI Ta iHQOpMaliiiHi MOAENI CHCTEMH MOXYTh
MOCTapPiTH OJTHOYACHO 3 TX 3aTBEP/KCHHSIM.

1.2.2 CunipajabHa Mojaenb

[[lo6 yHWKHYTH TepelideHruX BHUIIEC HEMONIKIB KacKaJHOI MOACII
OyJa 3amporoHOBaHa CIipaibHa MOJIENb.

CripanbHa Mozenb 0a3yeTbcsl Ha MOHATTI mpoToTumy. IIporoTum —
e Bepcis cucteMu. Po3poOKy cucTeMu BUKOHYIOTH 32 BUTKaMH CIipani, ae
HAa KOXXHOMY HACTYITHOMY BHTKY KOXCH TMPOTOTHI 3aMill[yEThCS
MIPOTOTHUIIOM, B SIKOMY OiJTbIIIe KOHKPETH3YIOTBCS JETali MPOoeKTy. Takumm
YHMHOM MPOTOTHII TIOCTYIIOBO HAOIKAETHCS 10 TOTOBOI cuctemu. [Ipornec
3aKIHYYETHCS CTBOPCHHSIM CHCTEMH.

T'omoBHa 3amaga pPO3POOKH 3a CHIpPaTbHOIO MOCIIIIO, SKOMOTa
MIBUJIIIE [T0OKA3aTH KOPUCTYBauy MPOTOTHII MPAIIOI0UOI CUCTEMH, TOMY Ha
KOXXHOMY BITKY CTBOPCHHIA MPOTOTHII JUBUTHCS 3aMOBHUK. Takuil mimxin
JIa€ MOXJIMBICTh OTPHUMATH BiJ KOPHUCTyBaua 3ayBa)KCHHS Ta OTIOBHEHHS
i 9ac po3poOKH.

Hanpuxnaa, Hexalk NpPOTOTHIl IOKa3y€e KOPUCTyBauy QparMeHT
nporpaMu 3 MeHI0 cucteMu. KopucTyBady Moe AOMOBHUTH Horo abo
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MOTOJUTUCS 3 HUM. Ha HacTymHOMY BiTKYy 3aMOBHHKY MOXKHA IOKa3aTu
BHKOHAHHS IIEBHUX ITyHKTIB MEHIO 0€3 pO3paxyHKiB i T. 1I..

[lepen moyaTkoM poOOTH HAA MPOEKTOM 3a CHIPaTbHOIO MOJEILTIO
MEHEKED MPOEKTY CKIAOAE NIAH PO3POOKU CUCTEMU.

Meneodocep npoexmy — KepiBHUK, SSKUA Ma€ OpraHi3alliiHi 3HAHHS 3
METO/I0JIOTIT MPOSKTYBAHHS CUCTEM 1 JOCBIJ] 3aCTOCYBaHHs METO0JIOrIT Ha
mpakTumi. BiH aHamizye NONUT pUHKY, IUIAHYE MPOEKT, aHalli3ye
MOXIIMBOCTI 1HXKEHEPIB 1 PO3MOAUIIE POOOTH MK HHMH, OpraHizye
B3aEMOJIII0 PO3pOOIIOBaYiB, 3aTydae €KCIEPTIB ISl PO3B 3Ky MPoOseM,
YIpaBJIsi€ MPOEKTOM 1 KOHTPOIIIOE HOTO BUKOHAHHS.

Texniynutl KepisHuK TPOEKTY — CIEIIAICT, 0 MAa€ TEXHIUHI 3HAHHS
Ta gocBiA. TexXHIYHWA KEepIBHUK CIIIKYy€E 3a BIAMOBIAHICTIO TNPOEKTY
BAMOraM 3aMOBHHKAa Ta MOBIJOMIISE 3aMOBHHMKY IPO XiJ BHKOHAHHS
npoekty. Yacto 0OuBi GYHKIIT BUKOHYE OJTHA JIFOIUHA.

SIkicTh CHCTEMH, M0 PO3POOJIIOETHCS, 3aJCKUTh BiJl JTOCBIAY
po3po0bioBaYiB, Koopounayii ix pobomu. Pe3ynbTaT CTBOPEHHS CHUCTEMHU
3aJIe)KUTh BiJl BIPHO ITOCTABICHHX I[JIeH; OpraHizallii CIiJKyBaHHsS 3a
XO0JIOM POOIT y BIIMOBIAHOCTI MM IJIIM. Hrkde momano mpuMipHUi T1aH
MIPOEKTY.

Ilnan npoexmy

1 VYTBOpeHHS CIUCKY 3a7a4, M0 PO3B’A3YBATUMYTHCS Y MPOCKTI.

2 Vr1BopeHHS rpadiKy BUKOHAHHS POOIT.

3 Ouinka BUTpAT.

4 BwusHaveHHs pecypcis: JOACHKUX, OpraHizaliiHuX,
004HNCITIOBAIBHUX.

5 Po3mnofin BiMmoBiaabHOCTI po3po0IIIOBaYiB 3a 3aauaMu.
6 BusHaueHHS 3a71€)KHOCTI MK 3aa4aMHu.

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

CripanbHa MoAenb MOEAHYE B €00l TPOEKTYBaHHS CHCTEMHU 3
MOCTYIIOBHM CTBOPEHHSIM TPOTOTHMIB cucteMH. CTBOPEHHS HMpPOTOTHITY |
MOYMHAETHCS 3 aHAJI3y PU3HKIB CTBOPEHHS CHCTEMH 3a TuiaHOM. CriipaibHy
MOJEIIb MTOIaHO Ha pUCyHKY 1.3.
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OMHIOB AaHHA
AAMOBHHEOM

KoHcTpyroBaHHA

Pucynoxk 1.3 - Cripansaa Moaens po3pooku 113

OcHoBHa TpoOiemMa CHipalbHOTO LMKIY - BU3HAYEHHS MOMEHTY
Iepexoly Ha HACTYMHHUH eran BUTKY. s pimeHHS npoOiemMu HEoOXiITHO
JOTPUMYBATHCS YaCOBUX OOMEKEHb 3a IUIAHOM Ha KOXKHMH 3 €TalliB BUTKY.
[lepexiz 3m1iCHIOETHCS Y BIMOBITHOCTI 3 TJIAHOM, HaBiTh B TOMY BHUIAJIKY,
SIKILIO HE BCSI 3aIJJaHOBaHa poOoTa 3akiH4eHa. 3aKiHYUTH poOOTY MOKHA Ha
HACTYITHOMY BIiTKY CITipali.

J1a KO)KHOTO BHTKY CHipali BUKOHYIOTh TakKi €Talu: IUTaHyBaHHS,
aHaJi3 pU3MKY; KOHCTPYIOBAHHS; OLIHIOBAaHHS 3aMOBHUKOM.

Inanysanns. YTOUHIOIOTH LM, BUMOTM Ta XapaKTEPHUCTUKU
CHCTEMH.

Ananiz pusuxy. BUKOHYIOTH aHami3 pe3yibTaTiB IJIaHyBaHHS Ta
CTYIICHSI PU3UKY. AHalli3 PU3UKY MPOTHO3Y€E MOAAIBIIN MOl B PO3pOOII.
Bbappi boem chopmMmyioBaB mecATh PU3WKIB 3a MPIOPUTETAMH, IO SKAX B
porieci po3po0KH CHCTEMU MOXKHA TTPUIATH.

1. BinacytHicTb (axiBLiB HEOOXiIHOTO PiBHS.
HepnocrarHi 010/KeT Ta CTPOKH pO3POOKH CHCTEMHU.
ODYHKITIOHATBHICTh CHCTEMH HE BiJIITOBI]a€ BUMOTaM.
Hesipuuii inTepdeiic kopuctyBaua.

HemotpiOHi HamaraHHs 10 YJOCKOHAJIEHHS TIPOTPAMH.

Al
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3MiHH IOCTYNAIOTh OE3MePEPBHO.

HenocrartHicts iHpOpMaIlii mpo cepeIoBUIIE CHCTEMH.

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

9. HenocratHs IpOAYKTUBHICTH CHCTEMH.

10. Kpanigikamis ¢axiBiiB pi3HUX 00IacTeil pi3HUX PiBHIB.

=~

AHaIi3 pU3HKIB JI03BOJISAE yIOCKOHATIOBATH IJIAHH Ta I[iJIi CUCTEMH
BIAMIOBITHO cepeloBHINy ii (YHKIIOHYBaHHS, MO0 OJepXaTH Iifody
CHUCTEMY 3T'1JIHO BUMOTaM 3aMOBHHKa.

Koncmpyiosanus. Ha nepiiomy BUTKY YOOCKOHAMIOEMbCSA KOHLIETILS
BHCYHYTHX BUMOT 1 ¢yHKIIOHATY. DOpMyIIO€ThCS CHUCOK BHMOr. Ha
IpyroMy BITKy CHipadi CIIMCOK BHMOr Tmmijisirae  Bepudikamii  Ta
y3akoHIOBaHHIO. [lnaH po3BuBaeThcs. Ha TpeThOMy BITKY CTBOPIOETHCS
(byHKIIIOHAN TPOTOTHITYy: pealli3yloTh KOHIICTITyallbHE IPOCKTYBAaHHS 1
konyBaHHs. CTBOpEHHsT (YHKIIOHATYy 3a BUTKAMHU PO3MOAUISETHCS Ha:
CTBOPCHHS OKpEMHX MporpaM, IHTETpalil0 KOMIUIEKCY, TECTYBaHHS,
BHKOHAHHS B PiTHOMY CEPEIOBHIII, ITyOIIiKaIIit0.

Oyiniosanusi. 3aMOBHUK OITiHIOE ITOTOYHI pe3yabTaTH
KOHCTPYIOBAaHHS Ha BUTKY, POOUTH 3ayBaXX€HHS, YTOUHIOE BUMOTH.

[licass mporo mo pe3ynbTaTaM OLIHIOBAHHS ITOBTOPIOETHCS €Tall
IJIaHYBaHHS.

Ilepesacoro cnipanbHOI MOJENi € TICHUH KOHTAKT po3po0iroBayiB i3
3aMOBHUKOM Ha KOXXHOMY BHUTKY cripaii. [Ipu peamizarii cucremu poonsiTh
aKLEHT Ha aHaJli31 pU3UKIB Ta KOHIIETITyaJJbHOMY MOJENIOBaHHI CHCTEMH.

CripaipHa MOZETb PO3POOKH CHUCTEMH NPUPOTHO BiZoOpaxye
pO3po0Ky TporpaMHOTO 3a0e3leueHHsA. BoHa opieHTOBaHAa Ha PO3POOKY
BEJINKUX CKJIAJHHUX CHCTEM, 0 SKHX BUCYBAIOTHCS BHMOTH TIO CTIHKOCTI
pobotn B yMoBax OOpOOKM BelMMKMX OO0’€MIB JaHUX 1 BHCOKOIO
MPOIYKTHBHICTIO.

Heoonikamu cnipanbhoi moOeni € TiABUIICHI BUMOTH JI0 3aMOBHHKA,
BaXKKiCTh KOHTPOJIIO Ta KEPYBAHHS 4aCOM PO3POOKH.

Inkpemenmna modenv BIAPI3HAETBCS BiJ CHIpanbHOI BUPOOKOIO
BUMOT. [Ipy iIHKpeMEHTHIH CTpaTerii ClIoYaTKy BH3HAYAIOTh BCi BUMOTH 10
CHCTEMH - CUCTEMHI BHMOTH Ta BHMOTH JIO NPOTPAMHOTO 3a0e3ICUCHHSI.
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IToTiM po3po0II0IOTE 6a30BYy CHUCTEMY 3 BUKOPHCTAHHSIM 0a30BHX BHMOT.
Jam yTBOPIOIOTH HOBY BEpCil0 CHCTEMH, IO pealli3ye€ I0IaTKOBi
MOJKJTUBOCTI.

Bepcii cuctemu 3MiHIOIOTBCS, TOKM HE OyAyTh peani3oBaHi BCi
MoxknuBocTi. [lpm peamizamii iHKpEMEHTHOi CTpaTerii KOXHa Bepcist
CUCTEMH, MIPOAYKT, IO MPAILIIOE.

Bubip wmogmenmi XKL cucremMu 3anexuTh BiJl MOXJIHMBOCTEH
PpO3po0JIIOBaYa Ta 3aMOBHHKA.

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 aHajJi3y CHCTEMH, TP CTBOPCHHI crienmudikariii
MPOTPaMHOTO 3a0e3MeUeHHs, KOHIIENTYILHOTO IIPOCKTYBAHHS CUCTEMHU.

Onuc cucteMH MOXE CTBOPIOBATUCH HA PI3HUX MOBax: rpadiunii,
MaTeMaTU4Hid, IpupoaHii. JIJI1 MaHIITyTFOBaHHS OMUCOM (aHai3y OITHCY,
HOro MEepeTBOPIOBAHHAM) ICHYIOTH NPOTpaMHi 3aco0m MATPUMKH. Tomy
OIIMC CUCTEMU MOBUHEH MOJABATHCh Y (POPMaTi30BaHOMY BUTJISII.

Juis omucy BHpPOOHWYOI cCHUCTeMH (HANpHKIaJ, (YHKIIOHYBaHHS
IIEBHOTO IIEXy MiAMPHEMCTBA) a00 TPOTPAMHOI CHCTEMH 3aCTOCOBYIOTH
METOAM Bi3yalbHOTO MOAaBaHHs iHQOpMALil y BUIIISII CTPYKTYPHUX abo
00’ eKTHO-OpieHTOBaHMX Aiarpam. ['padivni 3acodu mogaBaHHI MaliOyTHROT
CHUCTEMH IO03BOJISIIOTH PO3POOIIOBaYaM y HAOYHOMY BHIJISIAI BHUBYATH ii,
TIePETBOPIOBATH TPEICTABICHHS CUCTEMH Y BIAMOBITHOCTI 3 TTOCTABICHUMH
LUISMH, BUMOTAMH Ta OOMEKEHHIMU.

byoemo naszueamu mooenno cucteMu TPEACTaBICHHS CHCTEMH, SKE
OIIHNCYE CYyTh CUCTEMH.

Jinst pi3HUX THIIB MOJENI CYTh CUCTeMU pi3Ha. Hampukiaza, Mozaens
MOJXKE€ OIUCYBATH TOBEIIHKY CHUCTeMH, (YHKIi cUcTeMu, ii iH(popMaIliio.
CyTb CHCTEMH TTONAIOTH Y MOHATTAX. CIIOBO «KOHIIENT» 03HAYAE MTOHATTSI.

Konyenmyanona modens — 1ie abOCTPaKTHUH, TOCTATHHO TOBHUM IS
JOCSITHEHHST METH, ONMUC 00’€KTiB CHCTEMH, 1X BIACTHBOCTCH, BiIHOIICHB
MK HUMHU Ha TOHSTIHHOMY pPiBHI.
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Bubip 6a30BuX 00’€KTIB CUCTEMH IS BiTOOPaKCHHS, 3aJICKHUTH Bif
tuny Mozeni. Jns  QyHKUioHaNMBHUX MOAENEHl CHCTEMH OCHOBHHM
00’ekToM € (yHKIisA, a nomomikHi 00’extu naHi. [nst indopmamniinux
MOJIeJIel CHCTEMH OCHOBHUM 00’ €KTOM € JaHe.

I'padiunai MOBH MO3BOJSIFOTH TIOJIABATH MOENB YV (hOpMajli30BaHOMY
Burisiai. Bonn OynyroTh 00’€KTH 3a CyBOPMMH MpaBUIaMH Ha OCHOBI
rpadivyHux npuMiTHBiB. [IpumiTuB — 11e rpadiuHuil eTeMeHT MOJeli, SIKUi
HE MOXHa PO3KJIACTH Ha CKJIAJOBi. 3 MPHUMITHBIB OyayrOTh KOHCTPYKIIil
MOJIETI.

Opnna cuctemMa MOXKE TOJABaTHCS MHOXKHUHOKO MOJEJeH, KOXHa 3
SKUX BiIOWBae SIKyCch TpaHb ii cyTHOCTI. KokHa Monmens T03BOJISE
JIOCITIJKYBaTH OJHY BJIACTHBICTH a00 3B'S30K MiX BIACTHBOCTSIMH
CUCTEMHU. Y TBOPUTH MOBHY IPYIy MOJEJCH, [0 OMKUCYIOTh BCI BIACTUBOCTI
CUCTEMH, HE Ma€ CeHCy i He MoxInBO. 1o TropiHry moBHa rpymna Mojemne
- caMma cucreMma.

Apximexmypa 6upodOHuymea — 1€ JUHAMIYHA KOHIENTyaJbHA
MOJieb, SKa JIO3BOJISE JOCITI/DKYBAaTH, SK B3a€EMOMIIOTh MiX COOOO
BOKJIMBI TIPOIIECH BUPOOHHUIITBA y dYaci Ta 31 3MIHOIO ICTOTHUX IS
BUpOoOHMITBAa mapamerpiB. Ilix icTroTHMMM mapameTrpamMu pO3yMIIOThH
rapaMeTpH, 10 BU3HAYAIOTH XiJI IIPOIECiB BUPOOHHUIITBA.

BuxopucroByroun aApXITeKTYpy BHPOOHUIITBA, MO>KHA
JIOCTIIKYBaTH, SIK 3MiHa 3HaUY€Hb TapaMeTpiB Oy/ie BIUIMBATH HA 00’ €MH Ta
SKICTh TPOAYKLil. APpXITEeKTypa JO3BOJIIE KEpyBaTH BHUPOOHUITBOM,
MOJIJTIOIOYH Pi3HI BUPOOHUYI CHUTYyaIIii.

J1a MoJenmoBaHHS apXiTeKTypH BUPOOHHUIITBA BAYKIMBO CBOEYACHO
OJICp)KyBaTH 1H(OpMAIiIF0 PO HBOTO, a caMmMe MaTH IHTErPOBaHY
BHpOOHNYY 0a3y gaHux. Moieinb 103BOJIsIE€ KePyBaTH BUPOOHUIITBOM Uepes
KepyBaHHA JaHUMH. ToMy HaHi Mpo BHUPOOHHIITBO BBAXKAIOTH PECYPCOM
BUPOOHUIITBA.

VYnpaBmiHHS MIANPHEMCTBOM y CYYacHHUX YMOBax I€ - yNpaBiiHHA
indopmarriero. Ycmix Ha puHII 30yTy 3aleKHTh Bi TOTO, HACKIIBKH
e(eKTHBHO Ta YM iHIA OpraHi3aiis BUKOPUCTOBYE iH(popMaliiiHi pecypcH,
SIK1 TEXHOJIOT1] BUKOPUCTOBYE BOHA JUIsl YIIPABIiHHS iHPOPMAL€E0.
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CrmoBa benmxamina Jlm3paeni (1804-1881), mopma bikoncdinmga,
npeM’ep-MiHicTpa Ta MiHicTpa ()iHAHCIB, BUJATHOTO JIEPKABHOTO Jlisda
BenukoOpuranii XIX cTopivyus, He BTpavyarOTh CBOEl aKTYaJbHOCTI 1
croroaHi: "HalOUIBIIOTO yCIiXy AOMAara€ThCs TOHM, XTO BOJIOMIE€ KPAIIOIO
iH(popMarrier".

Hdns  mopemoBaHHA cuUCTeMH a00  YTBOPEHHS  apXiTEKTypH
BUPOOHHUIITBA Tpeba MaTH MOBY MOJICITIOBAHHS, MPOLEAYyPH Ta MpaBMIIa
YTBOPCHHS MOJIEJICH, KpUTEPil OLIIHKU MOJIEIICH, a caMe METOI0JIOT IO,

1.4 MeTonoJorii koHuenTyaapHoro npoekrypanus IDEF

Memooonozcis — BYEHHsS TPO CTPYKTYpY, JIOTIUHY Oprasizaiito,
MeTomu Ta 3aco0u nismbHOCTI. [lin nisipHICTIO MU OyaeMo pO3yMiTH
KOHIIENTyaJIbHE MPOEKTYBAaHHS CHCTEMH.

[Mig cTpyKTypolo NisUTBHOCTI KOHIENTYyalbHE MPOCKTYBAHHS CHCTEM
MU OyIeMo pO3yMiTH eTamu poOOTH HaJ MOJEIUTIO, Ta 3B S3KH MiXK
eramamMu. [lix JOTIYHOIO OpraHi3ami€lo MisUTBHOCTI PO3yMIIOTB: XTO
peatizye KOKHHM 3 eTariB, sKi QyHKIT BOHH BUKOHYIOTb 1 SIK B3a€EMOJIIIOTh
Mix 00010 pO3pO0IIOBaYi.

o 3aco06iB po3poOKM MOJeli BiTHOCATH TpadivHy MOBY CTBOPEHHS
MOJICNII Ta IHCTPYMEHTAIBbHI MPOTpaMHi 3acCO0W TSI MIATPUMKH TIPOIECY
CTBOPEHHSI MOJENi, a J0 METOJIB BiIHOCATh NPOLEAYPH CTBOPEHHS Ta
KOHTPOITIO MOJIEII.

CkiIamHi CHCTEMH YTBOPIOIOTH BEJIMKI KOJICKTHBH (DaxiBINB pPi3HUX
npodeciii. CymicHa poboTa BUMarana cmaroapmuszayii 3aco6ie¢ CTBOPSHHS
MOJIEJICH /Il TOYHOTO 1 OJIHO3HAYHO 3PO3YMIJIOr0 3MICTY MOJENeH Bcima
tdaxiBuamu. CranmapTuzailis T03BONIIIa O 3a0e3lmedyBaTH iHTETpaIliio
MOJIETIeH; MOXITUBICTh 3aCTOCOBYBATH iX HAa CXOXXMX MiIINPUEMCTBAX Ta
pPO3pOOIIIOBaTH 1HCTPYMEHTANBHI MpOTpaMHi 3aco0W Uil MiATPUMKH
MpOIeCiB  CTBOpeHHS Mojenel. TakoXX Ha MHiAmpueMCTBaX —MpaIFOBAIN
cremiaiicTu 3 pi3HUM JocBinoM. HeoOximui Oynmu cTaHmapTHi 3aco0M mepemadi
JOCBiny (axiBIiB MOJIOJUM PO3POOIIFOBAYAM.

CyuacHa craHIapTHa METOJIOJNOTISI KOHIENTYaIbHOTO MPOCKTYBaHHS
MICTHTh CTaHIApTHY TpadiuyHy MOBY CTBOPEHHs MOJHII, BYHUTH SIK
ollep)KyBarH iH(GOpPMAII0O TPO CHCTEMY, OINHUCYE POl Ta QYHKIIT
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po3po0IoBadiB, eTramu  PO3pOOKHM  MOJEN, TMPOUETypH  B3aEMOMIl
pO3pO0JIIOBaYIB, HPOIEAYPU OI[HKK SKOCTI MOJETI, SKI J03BOJSAIOTH
CTBOPIOBATH MOJIENI, 1110 BiNOBIAAa0Th METi Ta TOYILIi 30py KOJICKTHBY.

IcHye nBa migXomu N0 MOJENIOBAHHS CHCTEM: CTPYKTYpPHUH Ta
00’€KTHO-Opi€eHTOBaHMH. MM  BHBYAaTHMEMO CTPYKTYPHHH  MiAXix
peamizoBanuii y Merononorii ¢pyHkuionansHoro moaemosanus IDEFO0, ska
BiTHOCUTBCS JI0 TPyIH cTaHAapTHUX MeToaosorii IDEF.

PosrissHeMo mpUYHMHN CTBOPEHHS TPYNHU CTAaHAAPTHUX METOMOJIOTIH
IDEF. V 1981 poui B ramy3si BIIC CIIIA 0Oyna BnpoBamxena «I[Iporpama
IHTETpOBaHOI KOMIT IOTEpH3allii JUId aBToMaTn3anii BUpoOHunTBa - [CAM».
Meroto Oyio 30UTBIICHHS MPOMYKTHBHOCTI BHPOOHHITBA IUIIXOM
3aCTOCYBaHHS KOMIT IOTEPHHUX TEXHOJOT1H.

[Mporpama nepeabauana po3poOKy CHCTEM 3arajibHOTO MPU3HAYCHHS
TUTIOBUX JUIS BCIX MIANPHEMCTB Tally3i: JUCHETYEPCHKI CIIyXOu;
CKIIayBaHHS MaTepianiB; OyxraaTepchbkuil 00K, TUTAaHYBaHHS, TOIO. AJe
BOTO OYJI0 MaJIo.

Ha movatky po6iT 3’scyBanocs, [0 HE MOXHA PO3INISIaTH OKpeMi
TISTHKA TianmpreMcTBa 0e3 BpaxyBaHHS iX 3B’S3KiB 3 cepemoBuieM. st
aHaJli3y MPOIIECIB BChOTO BHPOOHUIITBA, HEOOXIMHO OyJI0 MaTh CydacHi
3acobm, sKi O JO3BOJSLTM CTBOPIOBATH MOJENb IMiANPHEMCTBA — WOTO
aApXITEeKTypy.

Mopens BUpOOHUIITBA JA03BOJIMIA O aHATI3yBaTH MPOIECH 3 METOIO
301JIbIIEHHST TPOJAYKTUBHOCTI; MOXJIMBOCTI MOJIEpHi3allii BUPOOHUIITBA;
J03BONIMNIA O INBUAKO MepeOya0BYBATH MiIPUEMCTBO HA HOBUH BHI
MPOTYKITii.

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

Croronni, metomoiorii rpynu IDEF - rpyma B3aeMomnoB’si3aHUX i
B3a€MO3ANEXKHNX MeTofoJorii. KokHa MeTomosoris mpu3HadeHa i
CTBOPCHHSI MOJIENI, 10 BHU3HAYa€ TCBHHUI AaCIEKT CHUCTEMH, Ha Pi3HUX
eranax ii MpPOeKTyBaHHS.

B IDEF ICHYIOTb ~ TakKi  METOJOJIOTii  KOHIIENTYaahLHOTO
MPOCKTYBAHHS:
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— IDEFO crBOopeHHs (hyHKI[IOHAIBHOI MOJIENI CHCTEMH,
CepeloBUILA CUCTEMY;

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

— IDEF2 ctBOpeHHSI MOJeni TOBENIHKH CcHCTeMH. Mojenb
OIMCY€ 3MIHY CTaHiB CUCTEMH y Yaci 3aJeKHO Bijl HapameTpiB;

— IDEF3 monentoBanHs Oe3MepepBHUX MPOIIECIB CUCTEMH;

— IDEF4  crBopeHHsT  00’€KTHO-OpDIEHTOBaHMX  MOJEJCH
CHCTEMU;

— IDEF5 crcTeMaTh3amil 00’€KTiB BHPOOHHMIITBA.
MogentoBaHHST 3arajlbHUX KaTeropii Ta 3aKOHOMIpHOCTEHl 00’eKTiB
BUPOOHUITBA (OHTOJIOTSN);

— IDEF6 30epiraHHs pamioHaJbHOTO JOCBiAy pO3pOOKH
CHCTEM;

— IDEF8 wMopnentoBaHHs [ialiory IJIIOJUHH 3 TEXHIYHOO
CHUCTEMOIO 3 METOIO CTBOPCHHSI ONITUMAJILHAX YMOB TIparli, o0 301IbIIHTH
NPOXYKTHBHICTB;

— IDEF9 ananizy ymoB i oOMekeHb MailOyTHBOI cCHCTEMH, X
BIUIMBY Ha PIIICHHS, SIKi TIPUHMAIOTHCS B MPOLIECi peiHXKIHIpPIHTa;

— IDEF14 wmopnemtoBaHHA MepeX 3 OMNHCOM KOHQirypari,
gepr, MEPESKUBHUX KOMITOHEHT, BUMOT JI0 HaTiHHOCTI.

Pyuna po3poOka mpoeKTy 3aBXAu MOPOKyBala MpoOieMH Ha BCIX
eTanax >KHTTEBOTO LMKy CHCTEMH: HeaJeKBaTHa CIeUuQiKallis BUMOT;
HE3JIaTHICTh BHSIBIIATH MOMMJIKM B NPOEKTHUX PINICHHAX; HU3bKA SKICTh
JMIOKyMEHTAIlll, M0 3HWXYE eKCIUTyaTalliifHy SKICTh, 3aTSHKHUN ITHKIT
PO3pOOKH Ta HE3aJOBIIbHI PE3yNbTaTH TECTYBaHHS.

Jlns miATPUMKHA METOMOJIOTIH KOHIENTYanbHOTO MPOSKTYBAHHS
CHUCTEM 1 TIPUCKOPEHHS MOOYMOBH MOCNCH iCHYE CHeIialbHI MpoTrpaMHi
CHCTEMH.

Taki cucremu HasuBaoTh CASE-cucremamu. Abpesiatrypy CASE
pO3yMilOTh y TIOIMPEHOMY Ta BY3BKOMY CEHCi. Y BY3BKOMY CEHCi
Computer Aided Software Engineering o3Hauae aBTOMAaTH30BaHE
NPOCKTYBaHHS NPOTPAMHOTO 3a0e3leueHHs. Y MOIIMPEHOMY 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 Ui pO3pOOKH (YHKIIOHAIBHHX
mozeneil. Merononorist IDEFO.

2 ERWIN - 3acrocoByloTh [uigi po3poOku iH(opMamiiHuxX
moneneit. Merononoris IDEF1X.

3 OOWIN - 3acTocOByIOTb mis1  00’€KTHO-OpPiEHTOBAHOT'O
MIpOeKTyBaHHS iHpopMamiitHX Moaeneii. Metomomoris IDEF4.

4 DESIGN/IDEF - 3actocoByioTh At po3poOKH (PyHKIIOHATEHUX
ta iHpopmaniinux wmonened wmeromonoriii IDEF0, IDEF1, IDEF1X.
Indopmaris, mo mictutecs B IDEF-Momensax, Moxe €KCIIOpPTyBaTHCS B
0a3m JaHUX 1 eNeKTPOHI TaONHIll A MOAANBIIOrO aHaji3y, a caMi MoJeni
MOXYTh ekcropTryBatuch y naketu Design/CPN abo Workflow Analyzer -
MaKeTH JMHAMIYHOTO MOJICJIIOBAHHS Ta aHAJI3y CKJIQJHUX CHCTEM.

Design/IDEF Bepcii 3.5 MokHa HACTPOIOBATH HA CTaHJAPTHHUN HaOip
i3 13 mnaiibinem posnosciokennx CYBJ 1 ma CYBJ] kopuctyBaua.
Design/IDEF no3Bonsic aBTOMaTHYHO T€HEPYBATH CTPYKTYpH 0a3u HaHUX
Ha MoBi SQL.

5 Workflow Analyzer - 3acTocoByrOTh Jjsi  iMiTamiiHOTO
MOJIETIOBAaHHS Ta AMHAMIYHOTO aHalizy cucreM. Meromomnoris IDEF2.

Y mucruturiai Mu Oynemo BuB4YaTH 00o0oHKY DESIGN/IDEF mus
miarpumku Metogosorii IDEF0. O6omoHka KOHTPOITIOE BUKOHAHHS TTPABHUII
rpagiuHuX MOB IpH NOOYAOBI (QYHKIIOHATBHUX MOZEJCH; MoJerurye ix
moOy/I0By, aBTOMAaTHYHO CTBOPIOIOYM 3a TPaBWIAMH HEOOXiJHI 00’ €KTH.
OO6omoHKa TakoX M03BOJsie OymayBaTh Momem tumy ER (cyTHICT -
3B’SA30K).

1.5 MetopoJioris IDEF0

Metononorito IDEF0 npusnayeno s moOyJ0BH (QyHKIIOHAIEHUX
Mozeneid. MeTomoI0Tiss MiCTUTh TIPOBITHUNA JTOKYMEHT Mpo TpadidHy MOBY
nogaBanHs pyHkuioHansHoi Mogeni (IDEFO - mopemi).

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

3micT QyHKIIH CHUCTEMH TOMAETHCA y TPUPOIHIN s JFOJAWHU
(dhopmi, TIOCTYIIOBO HeTai3yloud OCHOBHY (QYHKII0 cuctemu. OCHOBHA
(GyHKLISL CcUCTeMH JeTami3yeTbcs (YHKIISIME MOIYJIB Mporpamu, a
(YHKIIiST KO)KHOTO MOJYJISL JAeTami3yeTbess (QYHKIIAMU TIPOIEAYP MOJYIIB.
Taka meramizamist GYHKIIIH CHCTEMH 3a PIBHSIMH JO3BOJISE JIIOIUHU TPOCTO
PO3YyMIiTH QYHKIIOHATBHY MOJIEIb.

VY KkoxHIH mpeaMmerHiil oOmacTi € cBos Tepminoioris. ['padiune
noaaBaHHs (DYHKLIOHAJIBHOI MOJENi Ta BH3HAUCHHS MOHATH B TJIOCAPil0
MOJIEN pOOUTH 3PO3YMIIMM 3MICT MOJEI (haxiBLUAM Oy b-SKOT MPEAMETHOT
o0nacTi (aHaNiTHKaM, IPOTrpaMicTaM, eKCIepTam, aAMiHICTpaTopam).

Konctpykuii Moneni OynyroThCsl 32 CYBOPHMH IIPaBHJIAMU MOBH Ha
0a3i rpadiYHUX TPHUMITHBIB, IO JO3BOJIAE MPOTPAMHOMY 3a0e3IEUCHHIO
aHaTI3yBaTH Ta MEPETBOPIOBATH MOJIENb, a JIFOJWHI OJHO3HAYHO PO3YMITH
MOJIEITb.

®dopMmynroBaHHA Ha3B (YHKIIH Ta HEOOXITHMX IUISI PO3YMIHHS
pobotn GdyHKIIA 00’€KTIB 3a MpaBWIAMH MOBH, TO3BOJISIIOTH TOYHO i
CTHCIIO TIepeJaBaT 3MicT QYHKIIH CUCTEMH.

IDEFO-monens 3acTocoByeThCS (PaxiBLSIMU JIJIsl  TIOTJIUOJICHOTO
PO3YMiHHS 1 aHamizy (QYHKIIH CHUCTEMH, CEepelOBHUINA (PYHKIIOHYBaHHS
CUCTeMH, B3aeMoJlii ii KOMIOHEHTIB. OCOOJMBO IIe CTOCYEThCS TaKUX
ckinagaux cucreM, sk CAIIP.

Memoou 360py indhopmayii

Jlo TmpoBiIHWUX MOKYMEHTIB METOJOJIOTIi BiHOCSTH TaKOX METOIH
300py iHdopmarii mus cTBopeHHs (¢yHKmiOHATRHOI Mozem. Cepen
ICHYIOUMX METOZIB (aHKETyBaHHS POOITHHKIB, 3HAHOMCTBO 3 JITEPaTYPOIO

Ta JOKYMCHTAIi€l0, 3HAHOMCTBO 3 aHAIOraMH CHCTEMH) METOJOJOTis
BUJIUJISIE OTIMT €KCTIEPTIB.

MeTtoom0risl HaBYAE SIK MPOBOJUTH OMHUT €KcrepTa. Y TOKYMEHTaxX
MOJAIOThCS: THIH ONHUTIB, CTaAil ONHMTY €KCIepTa; MpaBWiia MPOBEICHHS
OTINTY, TIpaBMIa OOPMIICHHS PE3yJIbTaTIB OIHUTY.

MeTo/10J10Tisl BUUTH, K 33 KOPOTKUH CTPOK BiJ €KCIIEPTa OJepKaTH
MaKCUMaJlbHUI 00’ €M SIKICHOT iH(pOpMarrii.
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Yumanns ma nobyoosa IDEF( mooeni

Merozonorisi BUUTh, SK BIpHO YUTATH MOJENb 3a i 3MiCTOM ISt
3arajbHOI ysIBM a00 I AETaJbHOrO 3HAlOMCTBAa 3 YaCTHHOIO Mojeni. B
JOKYMEHTaX METOJOJIOTI] TTOAal0ThCSI OCHOBHI €Tanmy po3poOKH MOAeNi Ta
SIKi /i1 BUKOHYFOThCS HA KO)KHOMY €TalTi.

Konexmuena pospooxa IDEF0 mooeni

[Ipu po3poOi1i MporpaMHUX CUCTEM BaXKIMBO BMIiTH OpPraHi30BYBaTH
CyMiCHYy pOOOTY KOJIGKTHBY pPO3pOOJIIOBaYiB 1 YHPABIATH XOAOM
BUKOHAHHS TMPOEKTY. VYIpPaBIiHHA NPOCKTOM BHMAara€ 3HaHb IIPO
YIPaBITiHHS Ta BMiHb 3aCTOCOBYBATH iX Ha MPAKTHUIII.

Meromonoris IDEFO0 BU3HAYAE: CTPYKTYPY KOJIEKTUBY
PO3pOo0IIIOBaYiB;, BUUTH, SIK PO3MOAUIATH POXNi Ta QYHKIIT po3poOioBadiB
i 9ac cyMicHOT po3poOKHu abo nepepoOKH QPyHKIIOHATBEHOT MOAETII.

Meropornoriss  BU3Hayae  IMpaBWjIa  pELUEH3YyBaHHS  MOJET,
BiJIMOBIIAJIBHOCTI 32 HEBIPHI pe3yJIbTaTH, 0OTOBOPEHHS PO30IKHOCTEH MiXK
aBTOPOM 1 PELICH3CHTOM, BEJICHHS Ta OPOPMIICHHS TOKYMEHTAIIi].

Koumponw sxocmi IDEF0 - modeni

Y 10KyMEHTax KOHTPOJIIO SIKOCTI MOJIEIIi MOJIAI0THCSl CHHTAKCHYHI Ta
CEMaHTHUYHI KpuTepii sKocTi Monem. Jlo CHHTaKCUYHUX TIPaBWII BIIHOCSTH
mpaBwia TOOYTOBH KOHCTpyKUiH Mmopmenedd. CemaHTH4yHI KpuTepil
BKa3yIOTb Ha BIPHICTb, 3pPO3yMUTICTb Ta MOBHOTY MOJENTI; a TaKOX
Y3rO/DKEHICTh MK COOOF0  KOMITIOHEHT MOfeNieli Ta  CTHCIICTb
(hopMyTIOBaHb.

1.6 OcHoBHi noHATTS pyHKuionaabHoi Moaeai IDEF(

1.6.1 ®yukuioHanbHUIl 0J10K i 1yru

BbazoBum 00’ekroM aiarpam (QYHKLUIOHATBHOI MOJAEH € ¢hyukyis.
OyHKIi€I0 ABISAETbCA Oyab-sKa eupobHuua onepayis. Ha nmiarpami Ha3By
(yHKII pO3TaNIOBYIOTh Y CEpPEeNHHI OJOKY Ta 3alMCYIOTHh IIECIOBOM Y
iHQiHITHBI ab0 rpymoro niecnoBa. biok HazuBalTh QyHKIIOHATBHUM. Y
MPaBOMYy HIKHBOMY KyTy OJIOKYy pO3TalllOBaHW HOTO imeHTH]IKaTop.
JuBuce pucyHok 1.4.
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BukoHaTtun

aBTOMaTn3oBaHe

NPOEKTYBaHHSA
BUpOGY

AO

Pucynoxk 1.4 - [Ipukian GpyHKIIIOHATEHOTO OJIOKY

Ha piarpami QyHKnioHanpHUH OJOK 300paXylOTh pa3oM 3
JOTIOMDKHUMHU 00°€KTaMH, IO BHKOPHUCTOBYIOTHCS (YHKLIEID y POOOTI,
KepyIOTh HEH, BHKOHYIOTh ii a00 BHUpOOJAIOTBCA Hetw. Taki 00’€xkTH
300paxkyroTh ayramu (cTpikamu). KokHa myra Mae MIiTKy, [0 BU3HAYaE il
3MicT. MITKH 3allMCYyIOTh IMEHHHKOM a00 Tpymowo iMeHHuKa. [luBHCH
PUCYHOK 1.5.

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

CANP
Pucynox 1.5 - [Ipuknan ¢yHKIIIOHATEHOTO OJIOKY 3 TyramMu

Jdyry mpoBeneHy [0: JiBOi CTOpPOHM OJIOKY HA3UBAIOTh «BX1THOIOY,
BOHa BKa3ye, IO NepepolnroeTbes GyHKIiew. Jyry Big mpaBoi cTopoHH
0JIOKYy Ha3WBAaIOTh «BHIXiTHOIO», BOHA BKa3ye Ha pe3yJbTaTH POOOTH
¢ysknii. [yry mnpoBemeHy [0 HIKHBOI CTOpPOHH OJOKYy Ha3HBalOTh
«MEeXaHi3MOM», BOHA BHMKOHye (yHKOito. [lyry mpoBeaeHy A0 BEpXHbBOT
CTOpPOHHM OJIOKYy Ha3UBAaIOTh «KEPYIOUOI», BOHA BHU3HAYa€ KOIM Ta SK
BUKOHYEThCS (PyHKIs. BXigHi, BUXigHI Ta Kepywodi IyTH HA3u8aiomb
obmediceHHAMU  BUKOHAHHS (DyHKyil. DYHKIIS BHKOHYETHCSA JIHIIE MPH
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HasgBHOCTI IuX 1yr. OOMEXeHHAMH MOXYTh OyTH iH(OpMAIis, JIOIH,
MEXaHi3MH, 1HII MaTepiaabHi 00’ €KTH.

OyHKIIS BKIIOYAETbCI B poOOTY Ta KOHTPOJIOETHCS KEPYHOUOIO
myroro. Jlyra kepyBaHHS MOBHHHA OYTH X04a O ofHa TS KOXKHOI (PyHKIIII.
KinpkicTh Ayr mpoBeJeHUX O KOXHOI TpaHi Moxke OyTu He Ounbine 4.
BxinHi nyru nepepoOnoroTeecs QYHKILIE y BUXiAHI Iyrd. Buxigna gyra
MOBHHHA OyTH X04a O oJlHa.

1.6.2 Iepapxiuna cTpyKTypa 3 Aiarpam

Mopgens IDEFO - me iepapxiuna ctpykrypa 3 IDEFO-miarpam, siki
BH3HAYAIOTh, L0 poOUTH cuctema. CTpyKTypa TOJAETHCS pazoM 3
MOSICHIOIOYMM TeKCTOM, riocapiem i1 niarpamamu FEO (For Expression
Only). Moxens mobynoBaHa 3a CyBOPUMH CHHTAKCHYHUMH TIPaBHIJIAMH, 110
OB’ SI3YIOTH JliarpaMu B €IMHE IIiJIC.

Jns  mpuknamgy posrisiHeMO (YHKIIOHANBHY MOJENb MpPOIeCy
cteopernss CAIIP, momany y kuu3i HopenkoBa LII. «OcHoBH
aBTOMATHU3aIlli IPOEKTYBAHHS.

Bepmunoro iepapxidHoi cTpykTypu 3 miarpam € giarpama A-0. Ha
miarpami A-0 300paKyroTh OJHY (YHKINIO, SKa BU3HAYAE NPUHAYECHHS
cucmemuy. OyHKIIOHAIBHUM OJIOK 3 MPU3HAYEHHSIM CHCTEMH 3aBXIU Mae
inentudikarop AO. Jlyrm na miarpami A-0 mokasyioTs iHTepdelic Mix
OCHOBHOIO (DYHKIII€}0 CHCTEMH 1 CEpelOBHIIEM CHCTEMHU. TOoMy amiarpamy
A-0 Ha3uBaroTh iHTEphElicHOIO, a TyTH PyHKIIT iHTepdeiicoM cucTemMu.

Memy ymeopenns cucmemu, memy YMEOPEHHS OYHKYIOHANbHOL
MOOeni ma MmouKy 30py HA YMEOpeHHs MoOeni PO3TAllIOBYIOTh Ha Jiarpami
A-0 mix QyHKIIOHATEHUM OJIOKOM.

3MiCcT MOJIEII 3aJICXKHUTh BiJl METH YTBOPEHHS CUCTEMH Ta MOJIEII, BiJl
TOYKH 30py po3poOiroBadiB a00 3aMOBHHKIB. [lpu po3pobmi moxpeni
KOJIEKTHBOM TMIE€BHOTO ITiIIPUEMCTBA MOJENb Oyne Marth (QyHKIIi, sKi
BHKOHYIOTh Ha HHOMY. SIKIIIO MeTa po3poOKHM MOJENi aHami3 CHCTEMHHX
BHMOT, TO B MOJICJTi 3HAXOIAThCS (DYHKI[IOHATBHI BUMOTH JIO CUCTEMU.

HuBuch 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 NpoayKuii

MeTa cTBOpEHHA Moaeni: nokasaTn TEXHOSOTI
ctBopeHHsa CAlP

Touka 30py: KOHCTPYKTOP Ta TEXHOMOr

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

IcHye ’SITh TOYOK 30py Ha 3MICT MPOTPAMHOTO NPOAYKTY 1, SIK
HACJIJIOK, Ha MOJIETIb CUCTEMH: JIOTOBIpHA (3aMOBHHUKA Ta MOCTAYaIbHHUKA);
eKCIuTyarTarliiiHa (omeparopa Ta KOpUCTyBaya); imKeHepHa (po3pol.roBadiB
CHCTEMH Ta CIELIaicTiB MO CYNPOBOIKEHHIO); MIATPUMKH (BUKOHABIIIB
JIOTIOM>KHUX TIPOLIECIiB); YIPaBIiHChKA (MEHEKEPIB).

OyHKIIOHAIEHE MOJICTIOBAHHS PI3HUX TOYOK 30pYy JIO3BOJISIE
peamizyBaTu pi3HI MOJENi, IO BIAMOBIAAIOTH KOXHINA Toumi 30py. Ilicms
4Oro BCi TOYKM 30py BpaxoBYIOTh y oaHid mogeni. Takuiéi miaxin
JTIO3BOJIMTH PeaTi3yBaTH SAKiCHUMA ITPOTPaMHUI TIPOAYKT.

Ha nmiarpami A-0 QyHKIiS Ma€e qyru TUTBKH JJISL BIIKPUTHX CHUCTEM.
Hyru Ha giarpami A-0 Ha3uBalOTh 30BHIIIHIMH yramMH, BOHU SIBJSIFOTHCS
iHTEepQericoM MiX CepelOBHIIEM 1 CHCTEMOIO. 3aMKHEHa CUCTeMa He Mae
CepeoBHIIA i TOMY HE Ma€ AYT JUIS CIIIKyBaHHS.

Ha piarpami piBHs Hmxk4ye HDK Jgiarpama A-0 po3TamioByrOTbH
(byHKI1, M0 AeTanizyoTh QyHKHi0 giarpamu A-0.

OyHKITSA, MO ACTANi3Y€EThCSA, Ha3WBA€ThCA By3NoM. Jliarpama, mio
JIETaTi3y€e BY30JI, HA3UBAETHCS JiarpaMol0 JEKOMIIO3MIIil, a Jiarpama, Imo
MICTUTh BY30JI, Ha3MBA€ThCA OAaThKIBCHKOIW Jiarpamoto. Jliarpama
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JIEKOMITO3UITIT Mae imeHTHU(hIKaTOpOM iIeHTH(]IKaTOp CBOTO By3Ja, a Ha3Ba
(yHKIIT cTae HA3BOKO JliarpaMu JICKOMIIO3HMIIIT,

3B'S30K JiarpaM MoJielli 3a ifeHTHU(iKaTOpaMu BY3JiB Ta Ha3BaMu
(hyHKIA TO3BOJISIE PO3TIANATH MONETh SK €IWHE IIiJIe HE TUIBKH 3a
3MiCTOM, a 1 hOpMaIBHO.

Ha xoxHill diaepami dexomnosuyii MOXHa PO3MICTUTH Bix 3 70 6
omokiB. KokeH Onok Mae cBiil imeHTH(]IKATOp, SKHHA CKIANAETHCS 3
ineHTUdIKaTOpy miarpaMu Ta HOMepa OJIOKy Ha miarpami. BHHSITOK -
inenTudikaropu OyokiB Ha niarpami AQ, BoHm 3anmcyroTbesi 6e3 0.
Hampuknazn, A15 — 6ok HoMep 5 Ha miarpami Al, ane A2 610k HOMep 2 Ha
miarpami  AO. Ilpukiam miarpamMu  TEKOMITO3HWINNi, sKa JETali3ye
npu3HaveHHs cucteMu ((GyHKio 3 61oky AQ) nuBHCs Ha pUCYHKY 1.7.

Metognkn C2  OiHaHen
l [HpopmaLliliHi
MoTOKM
Jocnigntn
nianpruemMcTBo
Al Mpoekr TO
: y CAMP
Pona;)gg(vlm [Jocnigra
/ CAMP epcis CAIMNP
A2
/Y
TexHiuHe Peanisysati
MPONOHYBaHHS NpoeKT
I CANP .,
. 3 Y Bunpobysaty
CKOI_IGF')W cuctemy | 501
M CAINP
[
KoucantiHroa f f f
ipma M1
M2 Bipain
CAINP

Pucynok 1.7 - [liarpama nexommnosuii AQ «Ctsoputu CAIIP»

®dopmynroBaHHs (YHKIIH Ha pUCYHKY l.7 3arabHOTO XapakTepy.
Boum xapaktepusyioTh pi3Hi eranmn poboth Ham crtBopeHHsM CAIIP.
Koxxna ¢ynkuis mae cBoi iHTepdeiicHi 1yru, yepes sSKi BOHa CHINKYETHCS 3
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iHmuMu  QyHKIiAMA. Buximai ayru omHiel (yHKHil € BXigHEMH a0o
KEPYIOUUMH JIyraMy 1HIIOT (QYHKIIII.

Bwmict miarpamu AQ He moBuHeH OyTH mmpie BMicTy ii By3na. Ha
nmiarpami AO He MokHA po3micTuTH pyHkIito «ExkcuryatyBatn CAIIPY. B
TOM K€ Yac BMICT JiarpaMu IMOBHHEH MiCTUTH Bci eranu ctBopeHHs: CAIIP.
PiBeHb y3aranbHeHHA Ha3B (QYHKIIH Ta MITOK IyT JIiarpaMu JEKOMIO3HIi
A0 mae OyTH OTHAKOBUM.

OyHKIT giarpaMyd JEKOMIIO3UIlT MOKYTh TaKOX JCTalli3yBaTHCS Ha
HWKYOMY piBHI (He 00OB’sa3K0BO Bci). Bubip ¢yHKmil Ha miarpami mms
JeTaiizalii 3aJeXHuTh BiJi METH CTBOPEHHS Mojeni, ToO0To mo Tpeda
rmokazatu netanbHo. Ha pumcyHky 1.8 mokaszana pmetamizariis (yHKIIl
«Jlocminuty mignpuemctBo» Al miarpamu AO.

C1 MeToaukm
\

Bussutyn
CTPYKTYpY
nignpuemcTea
A1
A
BuaHauny —li
MapLIpyTH CrBopuTy CdpopmynioBatu
NPOEKTYBaHHA modens | | TexHMHe 02
A12 "As is" MPONOHYBaHHS
Y Al4 AS| i
eXHiuHe
BusHaunty 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 nekommoswuiii Al BIumBae kowmexcm ii 6y3ia Ha
OatpKiBChKiH miarpami AQ. KoHTeKCTOM SIBISIFOTHCS (QYHKITIT Ta JXyTH, SKi
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pO3TaITIOBaHi pa3oM 3 BY3JIOM «J{OCTIIUTH TIAIPHEMCTBO» Ha OAaTHKIBCHKIiM
niarpami.

[Tepeniueni mpaBwia cTBOpeHHs jaiarpam jexkomnosuiii A0 Tta Al
3aCTOCOBYIOTH IIPH CTBOPEHHI OYIb-5IKOT TiarpamMu TeKOMITO3HITI1.

CTBOpeHHS AiarpaM J€KOMIIO3HUIIIi TPOJOBXKYETHCS A0 THUX Mip, ITOKH
He Oyne mojgaHa cyTh Mogneni. KaxyTe, mo mera, 3 SIKOIO YTBOPIOIOTH
MOJIIIb, JOCATAETHCA.

lepapxiyna cTpykTypa 3 JiarpaM CIpOILYyE PpPO3YMIHHS 3MiCTy
moneni. KoxxHult piBeHb iepapXxii mpu3Ha4YeHO Ui CBOTO YMTava. BepxHi
niarpaMu MoJielli MicTsATh (DYHKIIi 3arajdbHOTO pIBHS 1 MpPU3HAYEHI JUIs
KepiBHHLTBA. [liarpaMy HWKYMX PiBHIB MpU3HAUEHI U CHEUialicTiB, 10
MpampioTh Ha podouynx wicuax. Jliarpamu wictate QyHKIi, ki
BHU3HAYAIOTh BUPOOHMUI omeparlii. ToMy Ha3Bu (QyHKIIi# Ta MITOK IyTr Ha
HIDKYHX PIBHSIX MalOTh OyTH O17bII KOHKPETU30BAHUMH.

Hiarpamu mMopmeni 300pakylOTh Ha CTaHIAPTHIN MaicTep-CTOPIHII.
BepxHi mons cTopiaku — poboya iHdopMalris, sIKy BUKOPHUCTOBYIOTh TUTEKH
miji 9ac po3poOKH JAiarpamu, a TOTIM BiApi3aroTh. HIKHI TOJISI CTOPiHKK
BUKOPUCTOBYIOTh Ui imeHTH(ikamii nmiarpamu Ta po3poOHuKa. Ha
CepeHIi YacTHUHI CTOPIHKH 300paXyIOTh caMmy jaiarpaMmy: (DyHKI[iOHAJIbHI
OJIOKH Ta iX TyTH.

Ha mouaTky KOHCIEKTY MU JaBajii O3HAYEHHS CHUCTEMHU, B SKOMY
CTBEP/IXKYBAIH, 1[0 CUCTEMA — I1¢ KOJICKTUB (axiBIliB, SKHI BUKOHYE MEBHY
IiSTBHICTS  (3aranbHy (YHKINIO) Ui JOCATHEHHS CIUJIBHOT METH i
3aCTOCOBYE JJIS IIBOTO anapaTypy Ta MPOrpamH.

OyHKIiOHAIEHA MOJIEIb, SIKY MU PO3TIISAaid HA pUcyHKy 1.6 — 1.8
ToKkaszye (GyHKIII{ TaKoi CHCTEMHU.

1.7 3’5130k pyHKUili fyramMmu Ha aiarpami q1eKoMmo3umii

OyHKIT giarpaMy JTEKOMITO3UII] 3aBXKIN JIETATI3yIOTh CBI BY30J1,
PO3KpUBaIOTh #Horo 3micT. 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 AYTrOK0 IHIIUX
(byHKIH.

Kinpka ¢yHKIINA giarpaMd MOXKYTh 3aCTOCOBYBAaTH a00 CTBOPIOBATH
onny ayry. lIo0 mokasaru 3acTOCyBaHHS IYIdM KOKHOK (DYHKIIIEI, Ayra
TUIKY€ThCS 1 MICTUTh CBOIO Ha3BY Ha CILJIbHIM yacTHHI. [IMBHCS Kepyrody
IYTY «IUPEKTHBa» Ta BXIJHY AYTY «TPOIIli» 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 QYHKIISIMHI

Sxmo kineka GYHKLIN AiarpaMy BUpOOISIOTH OJHOTHIIHI AYTH, TO 1X
MOJKHa 3JIUTH B OJIHY BHUXinHY Iyry. Taka gyra Tako) MiCTUTH CBOIO Ha3BY
Ha CHUIBbHIA 9acTwHi. Jlyra 3araipbHOro XapakTepy IpH 3acTOCyBaHHI a0o
CTBOpEHHI KiIbKOMa (YHKIIISIMA MOKE JETaTi3yBaTHCS.

3aranbHa MiTKa Takoi OYT'M PO3MILIYEThCS Ha CHIJIbHIA YacTHHI.
CrinbHy 4acTHHY IyTH Ha3uBaroTh TpyOompoBomom. I1[o6 mokaszatu sky
YaCTHUHY TMOSCHIOBAJILHOI 3aIUCKYy 3aCTOCOBYE KOXKHAa (YHKIIisI, Ha TiJIKax
OYTH BKa3ylOThb MITKH 4acTHH J{uBucs Ha pucyHky 1.10 nyru: «pedepar»,
«IHCTPYKIIis CUCTEMHOMY MPOTPaMicTy» JETaIi3YIOTh YTy
«TIOSICHIOBAJIbHA 3AITHCKaY.

3araipHa MITKa TaKOi OyTd PO3MIIIYETHCS HA CHUIbHIA YacTHHI.
CrinpHy 4acTHHY IyTH Ha3uBaroTh TpyOompoBomoM. II[o6 mokaszatu sky
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YaCTUHY TOSICHIOBAJILHOI 3alMCKy 3aCTOCOBYE KOXKHA (DYHKITISI, Ha TiTKaX
IYTH BKa3yIOTh MITKH YaCTHH.

C1
MosicHioBanbHa
Pecpepar |~ 3anmcka
MporpamHa
cucrtema
Kynntn i
IHCTpYyKUiA
y T cucteMHomy
/ e nporpamicTty
A1
Mpouwui
BnposagxeHa
Bnposagutun cucrtema
— P01
A12
KepiBHnuTBO — CuctemHunn
nignpyemMmcTea nporpamicTt

M1 M2

Pucynok 1.10 - [Ipuknax geramizamii qyru

Jlyry, siKi IOpOJKYIOTHCS HA JiarpamMi JEKOMITO3UIIil, Ta MalOTh JIBa
KIHIIZ HA CTOpOHAx OJOKIB HAa3WBAaKOTh BHYTPIIIHIMH Ayramu. Ha pucyHKy
1.10 myra «mporpaMHa CUCTEMay BHYTPIIITHS AyTa.

Jyru niarpaMu JeKOMIO3UILIT, IO TTOPOKYIOTECS BY3JIOM JIiarpamu,
Ta MalOTh OJIH BUTbHUH KiHEIlb HA3UBAIOTh MPUKOPJAOHHUMH JyTaMH.

Tpuxopoonui dyeu nosunti gionogioamu oyeam 8y3id, 3a60KU HOMY
diaepamu moOeni nos’si3yiomvcsi 6 cOoune yite 1 Mmoodenb Oyoe
Hecynepeuusoro.

Ha pucynky 1.10 0OpUKOPAOHHHMH JyraMH €.  «TPOIIi»,
«KEpIBHUIITBO ITiIPUEMCTBAY», KCUCTEMHHI MTPOTPAMICTY, «ITOSICHIOBAIbHA
3aMKCKa», «BIPOBAIKEHA CUCTEMAY.
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1.8 Ilopsanok BukoHaHHA QyHKIIH HA JiarpaMi AeKOMIO3HIii

Inentudikaropu QyHKITIOHATEHUX OJIOKIB HE BKa3yIOTh Ha MOPSIIOK
BUKOHaHHS (QyHKUill niarpamu. ['padiuna MoBa mnoAaBaHHS Mopeien
B3araji He Mae CHellialbHUX 3acO0iB I BKa3iBKH MOPSIKY BUKOHAHHS
GYHKIIN. Ae IyTH MOXKYTh JUKTYBATH TOPSJIOK iX BUKOHAHHSI.

OyHKIIST MOXe BUKOHYBAaTHCS TUIBKM TIpM HAsABHOCTI BCiX
HeoOXinHux ayr. BuxinHa myra ogHiel GpyHKIIT MOXe CTaTH KepyroUuor abo
BXIIHOIO nyroro iHmoi ¢yHkmii. TakuM YHHOM BCTAHOBIIIOETHCS MOPSIOK
BUKOHaHHs (QYHKIIM Ha miarpami (ajge mpw HasBHOCTI BCIX iHIIUX IyT).
Bsarani, ¢pyHknii Ha giarpami MOKYTh BUKOHYBATHCSI OZHOYAcHO abo Mpo
HOPSIIOK X BUKOHAHHS HAaBiTh HE MOXKHA HIYOTO CKa3aTH. TOMy KaxyTb,
IO Ha Oiazpami He 300pajdcycmuvcs ai2opumm.

[po mopsinox BukoHaHHs (yHKHIH «3akynuTe» i «HaBumtu» Ha
pucyHky 1.9 He MoxHa Hidoro ckazaTu. OyHKLIi MOXYTb BUKOHYBAaTHUCS
OTHOYACHO a00 TIOCHiTOBHO, 0O HEBIIOMO, KOJH TOCTyIOHTH IyTa
«CITy>KOOBII.

3 pucynky 1.10 Bumno, mo ¢yHKUisA Aiarpamu «BopoBagutn» He
BHKOHAEThCS paHillle, HiXX BUKOHAeTbes ¢yHKIiS «Kymutny. [loku He
3’sBuThCA Ayra «lIporpamua cuctemay, GyHKIisS «BupoBaguTn» HE MOXKE
npamoBary. [liarpama Ha pucyHky 1.10 300paxye mociiloBHE BUKOHAHHS
(hyHKIH.

Sxmro Ha giarpamMi BWUIYIHTH JOYTY «CIYXKOOBI», TO (yHKIIl
BUKOHAIOTHCS MapajiebHo. [l HUX JYrd «IMPEKTHBA» Ta «TPOIIi»
MOCTYIAIOTh OJHOYACHO.

Ha pucynky 1.11 300pakeH0 KOHKypEHII0 (GYHKIIIA 3a Marepial,
0 KOPUCTYETHCS MOMUTOM. Y LbOMY pasi HeBiAoMoO, sfika (yHKIis Oyae
MpalioBaTH MEPIIOI0., SKIIO Marepialy HeAocTaTHbO. [Ipu HasBHOCTI
Matepiaiy s 000X (YHKIH BOHH MOXKYTh MPAIFOBATH OJHOYACHO.

Bxazanwii mpukian mokasye, mo Ha (QYHKIIIOHATBHUX Jiarpamax
HEMa€e QITOPUTMY, a TUIBKM TOKa3yloTh YCi MOXJIHMBOCTI TOPSAKY
BUKOHAHHS (DYHKIIIH.
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C1
ﬁ/ MonuT
M . MowmnTn .
artepian cykHi CykHi
/ v
A11
\Ll,ex1 \ 4 Bryan
M1 MowmnTn /
onyaun
4 — P02
A12
i
M2 LUex2

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

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

Ha pucynky 1.12 mnoka3zaHo TMpuKIIaJ 3BOPOTHOTO KEPYHOUOIo
3B’SI3Ky 32 TMOMMJIKOIO KOMIUIALIT mporpamMu. 3BOPOTOM Kepye HasBHICTh
MOMMWJIKH. 3a MpaBuUiIaMu rpadidyHOi MOBH 3BOPOTHHUH KEpYIOUHH 3B’SI30K
MOJIAE€THCSL HAa AlarpaMi kepyiouor 0yeoro 36epx)y. 3BOPOTHIN 3B 30K IS
HAKOMIWYEHHSI JaHUX ITOJIAETHCS 8XiOHOI0 0Y2010 HUZOM.

Hanpuknan, Hexail Tpeba BBeCTH 3aBJaHHS TECTy 1 HAKOMMYUTH iX y
0a3i ganux 3 Tecramu. Jlyra, mo mnokasye 3BOPOTHHMH 3B'I30K Ha YBiX
HACTYITHOTO 3aBJAaHHA TECTy IOKAa3y€ HAaKOIMMYEHHS JaHHUX. TaKy 3BOPOTHY
YTy TIOJAI0Th HU30M.
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3BOPOTHHUI 3B’S30K Maibke 3aBXKId 3 SIBISETHCS Ha Jiarpamax
JIEKOMITO3UIII{ BUPOOHUYHMX CHUCTEM. 3BOPTHHUM 3B’SI3KOM MOXKHA TTOKa3aTH
HAKOMMYEHHS MPOAYKLii exy abo OpakoBaHy NpOIYKIil0, IO MOBEPTAIOThH
Ha TIepepoOKy, SKIIO € MOXKITUBO.

C1
T3
Mporpama Ha
Hanucatu BUXiAHi MOBI
N R +— Nomunka
' A1
Dari
KomnintoBaTn
Mlporpamict OB6eKTHUI
M1 A2 Ko

/T KomnoHnysaTtu
Komninatop M2 1
A3 j
KomnoHoBLLmMK 4

Mporpama,
M3 LLIO BUKOHYETHCA

Pucynoxk 1.12 - IIpuxnaja 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 Bysma. Jlyrm Bysma
NEePEHOCAThCS Ha JiarpaMy JeKOMIIO3HIIl, SKIIO e He 3amepedyeThes
TyHeneM ().

TyHenb Ha KiHII IyTH, SKWUH JIGKUTh Ha CTOPOHI (PYHKIIOHATBHOTO
0JIOKY By3IIa, 3amepedye MmepeHoc IyTy Ha JliarpaMy JeKoMmo3uilii. TyHenb
Ha BUTBHOMY KiHIIl JYTH, TIOKa3ye€, 10 Ayra He IepeHeceHa Bijl By3ia.

3acTOCOBYIOUH TYHENII MOXKHA IMOKa3aTH CEMaHTHYHUH 3B'SI30K MiX
KJIAcCOM 1 WOTO eJeMeHTaMu; IIJTUM 1 Horo JacTmHaMu Tomo. Hampukian,
KJIaC MEIpAIiBHUKHA, a eJIEMEHTH KJacy JIKap, MEICecTpa; IIiie
nporpaMHa CUCTeMa, a ii YaCTHHH MOAYJII.
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Ha By3:11 6aThKIBCHKOI JiarpaMu 300paXKyIoTh IYyTY «KJIAc» i TYHENb
Ha CTOpOHI OJOKy, a Ha jiarpami JEKOMIIO3UIi 300paXyroTh ayru
«eJIEMEHTH KJIacy» 1 3aCTOCOBYIOTh TYHEIN Ha BUIbHUX KIHLSAX JYT.

Taki 3B’SI3KH MIXK IyTaMH «KJIac-€JIEMEHTH» «IIIe-JaCTHHI» TOIIO
HA3MBalOThCs a0CTpakTHUMHU. Jlyra «Kjiac» HE NEePEeXOJWTh Ha jJiarpamy
JICKOMITO3UIlii, & JyTrd «CJIEMEHTH» HE NPUXOJATh BiJ 0aThKiBCHKOI
Jiarpamu.

3BHUYAHO IyTH 3arajlbHOTO XapaKTepy He MEepPeHOCATh Ha Jiarpamy
JEKOMITO3HUIlii, 00 miarpaMu JEKOMIIO3WINl ACTali3ylOTh HE TUIBKH
(dbyHKIIIO a 1 QyTH.

Ha pucysky 1.13.a momaHi Ayru 3arajgpbHOTO XapakTepy, SKi He
OyIoyTh BHKOPHCTOBYBATHCh Ha Jiarpami HWXXHBOTO piBHA. Ha pucyHKY
1.13.6 mokasaHi Jayru, 10 HEe MPUHIIUIK BiJ| By3JIa.

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

K(.)LI.JTM ( BuBOAy v
MiHicTepcTBa BunycTtutm Hanaroautu /

RN ERIGE - VAN

A1 \ A12

/?) Mpoaykuis T
—— Hanarozxyeau
3aBopg W

a) 6)
Pucynoxk 1.13 - [Ipuknagy BAKOPUCTaHHS TYHEiB

Jlyru By3da, WI0 TEPEHOCITHCA Ha Jjiarpamy JCKOMITO3HIII,
Ha3UBAIOTh NPUKOPOOHHUMU OY2aAMU.

[IpukopaonHi Jgyru Ha Jiarpami  JEKOMIIO3UIli [MO3HAYAIOTh
MiTKam, sKi HazuBaroTb ICOM-komamu. ICOM-kox Bkasye, de y @y3ia
posmauwosana  oyea, wo nomivena ICOM-xooom na  Oiacpami
0exomno3uyii.

BxigHi nmpuUKOpAOHHI IyrH By3jia IMO3Ha4yar0Th OykBoio [ (input),
BHXIJHI NPUKOPAOHHI Iyrd No3Ha4aloTh OykBoro O (output), Kepyroui
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MIPUKOPIOHHI AYrH To3Ha4aroTh OykBoro C (control), MpuUKOpIOHHI AyTH
MEXaHI3MH MMO3Ha4Ya0Th OykBOIO0 M (mechanism).

Kepytoui gyrm Ta nyrm MexaHi3MiB By3Jda HYMEpYIOTh 3JIiBa
HampaBo. BXimgHi Ayru Ta BUXIiIHI IyTH By3Jla HyMEPYIOTh 3BEpPXY BHH3.
ICOM-Kkoau M03BONAIOTH IIBHUAKO 3HAWTH HA BY3Mi NPUKOPAOHHI AYTH
Jiarpamu JIEKOMITO3HIIi.

PosrnsHeMo mpuknax By3na i HOro miarpaMu JEKOMITO3WINT IS
cuctemu «CTBOpeHHS Tporpammy». JliarpamMu mogaHo Ha pucyHkax 1.14 —
1.15.

T3

Daki Mporpama,
LLIO BUKOHYETbCA

Mobynysatun
l—p 4@/—>

A0

—

. KomnoHoBLuK
MporpamicT

Komninstop
Pucynoxk 1.14 - Ilpuxnaz By3na i cucteMy «CTBOPEHHS IPOrpaMm

Bci gyrm, mo BukopucToByIOThCA ¢yHKIieo «IlobymyBaTu»
MepeHoCAThCA Ha Jaiarpamy Aekomnosuuii. Lle He mopyuryBaHHS mpaBuia
npo JeTanizanito (yHKIi, 00 By30J BHKOPHCTOBYE T caMi JYTH, IO
BUKOPHUCTOBYIOTBCS Ha fiarpami JeKoMIo3uIlii. JleTamizyeTbes TiTbKH
(byHKIS.

Jis TpUKOPAOHHUX MAYT JiarpaMu JIEKOMIIO3HIII CTBOPIOKOTHCA
ICOM-komu BiAMOBIMHO iX pO3TamlyBaHHIO Ha By3mi. Jlyrm miarpamm
JIEKOMITO3HIII{, 1[0 MalOTh HAa BUIBHOMY KiHII 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
KomnoHoBLLmK 4

Mporpama,
M3 LLIO BUKOHYETLCS

Pucynoxk 1.15 - Ilpuxmnag giarpamu AeKOMITO3UILIT 1J1sl cucTeMu « CTBOPEHHS IIPOTPaMIDy

Sxmo Ha giarpaMmi AEKOMIO3UIII B CBOIO Yepry AeTalli3yeThCs
¢dbynkuis, To ans i gyr [COM-koau npusHavyaroTh 3aH0BO. [COM-konu He
MIPOCTABIISIOTH HA 30BHINIHIX Ayrax miarpamMu A-0.

1.10 AxTuBamnii pyHKuii

OyHKIIST MOXKE TMPAIIOBaTH B PI3HUX pexuMax pobortn. Koxen
PEeXHUM BHUMarae pisHUX KOMOIHAIlM BXiTHUX, KEPYIOUYHX IYT i MEXaHI3MiB.
KowmoGinarmii ayr, mo HeoOXigHi it poOoTH (HYHKINI y TTEBHOMY PEXKHMI,
HA3UBAIOTh aKTHBALisIMH. MK axkTHBaLliIMH Ta pe3yJbTaTaMH pPoOOTH
(yHKIIT BCTAaHOBIIOETBCS BIAMOBIMHICTE. KOXHOMY pexumy pobOoTu
(GyHKIII-By371a Ha JiarpaMi JEeKOMITO3UIliT BiAMOBigae eBHA QYHKIIA Ta il
aKTHBALliS 1 pe3yJbTaT pOOOTH.

Skiio GyHKIS HE BY30JI, TO HE 3aBXK]IM MOYKHA BU3HAYNTH aKTHBAIIil
Uit ii pexumiB pobotu. B 1ipoMy pasi Tpeba 000B’SI3KOBO JieTallizyBaTH
¢byukmiro Ha miarpami gexommosurii. KoxkeH pexnMm QyHKIT Tpeda
MOKa3yBaTH OKPEeMOIO (YHKINE0 3  BIAMOBITHOK  aKTHBAIIO 1
pesynbratamu. [Ipuknan QyHKUii-By3/1a, M0 Npamioe B KiIbKOX PEKUMAX,
MoJaHo Ha pUCYHKY 1.16. 3a miarpaMor0 HEMOXKJIMBO BHUSBHTH PEKUMH
pobotn ¢yukmii. Ha pucynky 1.17 momana miarpamMa JEKOMITO3HIIIT
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¢yukmii-sy3ma. Kokna ¢QyHK@isS miarpamei BH3HA4Ya€ TIEBHUH PEXKAM
pobotu.

KopucTysay

—

Kopn samoBHuKa Cnncok 3aMOBHUKIB

\<,_> Opepxatu _—
i i > Cnuncok BUpOGHUKiB
Koga BnpoGHuka iHcpopmaLito _ p

~ A0 \
Kop, netani Cnucok getanen
AlC

Pucynok 1.16 - [Ipuxnan ¢yHKIiI-By31a, IO IPALIOE B KUTBKOX PeKUMaX

Kopuctysay
C1
i Cnmcok
3amoBuTH AeTaneit
MH— »>03
Kon A1
3aMOBHVKa A
Bupobutn
12 ———— b
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Skmo ¢yskIis Mae Oimbine 6 peXuMiB (KUTBKICTH (QYHKIIA Ha
JiarpaMi JEKOMIO3UIli oOMexeHa 6), To Tpeda peXUMU PO3MOJUTATH HA
IpyNH, y3arajJbHUTH AJs1 KOXKHOT TPYIH Ha3By (YHKIII i MOKa3aTu pexKuMU
rpymnamu  QyHKIiH. Ilicms goro Tpeba 3poOMTH JOMATKOBI Jiarpamu
JEKOMIIO3HIIIT, IeTaTi3yBaBIId KOKHY TPYITY PEKHMIB.

1.11 JonomixkHi komnonenTu IDEF0-monesi

OyHKIioHaNBHA MOAETbh € 3acoboM mepepayi iHopmamii Mix
daxiBigmu. i 9uTaHHS 1€papXivyHOi CTPYKTypW 3 JiarpaM HeoOXimHi
3HaHHsI TEPMIHOJIOT], 110 3aCTOCOBYETHCS B MOJIETi; TpadivHa Ta TEKCTOBA
iHpopMaLis, sKy HE MOXKHA TMOJATH KOHCTPYKUisMH niarpam. Tomy
CTPYKTypa IONOBHIOETHCS TJIOCAPIEM, TEKCTOM, IrpadiyHUMH AiarpaMamy,
10 MICTSITh PUCYHKH, KPECJIEHHS TOLIO.

Iocapiii - CIOBHUK, B SKOMY BH3HA4arOTh CICI[iajibHI TEPMIiHM 1
abpeBiaTypu y Ha3zBax (yHKIIA Ta MiTKaXx. BuzHaueHHs HEOOXimHI I
PO3YMIHHS 3MICTy HE3HAWOMOI TEPMIHOJIOTI{; OJHO3HAYHOTO PO3YMIHHS
3MICTY TEKCTIB.

Hanpuknaz, cioBo «Mepexay MOXKe 03Ha4aTh MHOXKUHY OB’ I3aHUX
MK €000 KOMIT'IOTepiB abo Tunm Moxaeni 06a3u 3HaHb. [loHATTS
BH3HAYAIOTH Yepe3 aTpuOyTH abo TEKCTOM.

Texcm. Koxna piarpama IDEFO-mojeni Moxxe JOMOBHIOBATUCS
OJIHI€I0 TEKCTOBOIO CTOPIHKOK. BCi TEKCTOBI CTOPIHKHM, CTPYKTYPOBaHi Tak,
K CTPYKTYpOBaHa MOJEIb.

Y TekcTi pO3MOBITAIOTH MPO T€, M0 HE MOXJIHMBO BiIOOPa3UTH
rpagiuno. TekcToBa CTOpiHKAa HE TIOBTOPIOE 3MICT Jiarpamu, a JTOMOBHIOE
tioro. TekcT 3amucyerbest y ¢GopMi 3MICTOBHOTO OMOBimaHHS. TeKCT 10
miarpamu  A-0  BimHOCSATH 10 BCi€l MoOjaeNi, BIH Ja€ 3araibHy
XapakTepucTUKy Bciel mozenmi. TekcT po3’scHIOE, K JOCSATAETHCS MeTa
YTBOPEHHSI MOJIENI Ta TOYKY 30pY pO3po0IitoBaya.

Texcr yTBOprOBaTH HEOOOB SI3KOBO. Alle, SIKIIO HOTO YTBOPIOIOTH, TO
micysl  3aKiHUeHHS po3poOku niarpamu  (Mogeni). B Texcti moxHa
3aCTOCOBYBATH CIielliajbHy MOBY MOCWJIaHb HA MOJIEII, AiarpaMu, (GyHKII1,
nyru. IlocunanHs TOBUHHI OTHO3HAYHO BKa3yBaTH Ha 00’ €KT.
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Jns mocuiianHs Ha JIyTy BUKOPUCTOBYIOTH i1 koi. Jljisi bOoro ayry
ineHTHdikyoTh, SK Ayrn By3na. Hampukiax, mnepma Kepyroya ayra
no3navyaetbcs Cl. Imentudikarop 412 o3nauae npyry BXigHy Oyry 10
ooky A4. Ilepmry BuximHy myry Omoky A2, sKa CTa€ MEPIIO0 BXiITHOIO
nyroto 6moky A3 imentudikyots 201 mo 3I1. ITocunanus Ha giarpamy
iHmoi Mopmeni mpoekTy Moxe 3amucyBatucsi MO1/A12, nme MOl
ineHTudikaTop Moaemi.

liaepamu  FEO  (For  Exposition Only). Jliarpamu FEO
BHKOPHCTOBYIOTh TIIBKH JJIS UTiocTpamii JesSKUX MOMEHTIB, 300paKeHNX
Ha pgiarpamax IDEFO. Ha giarpami FEO wmoxna mnomaBatu rpadixm,
KPECIICHHS, MAITFOHKH, TOILO.

Koxna IDEFO-giarpama moxe wmartm kimbka pgiarpam FEO. B
DESIGN/IDEF e crieniianbaa komanna ATTACH, ska npus’sizye giarpamy
FEO no niarpamu IDEFO.
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2 KPUTEPII SKOCTI ®YHKIIIOHAJBHOI MOJEJI

2.1 Cu"TakcnyHi KpuTepii rpadiunoro nogaBanHsa GyHKIiOHATBHOI MoaeJIi

Mogens IDEFO — ¢opmanizoBaHa KOHCTPYKLis, [0 TOOyAOBaHa Ha
0a3i MPUMITHBIB Ta CHHTAKCUIHUX KPHUTEPiiB BIpHOCTI MOACHi (IIpaBHi).
[lpumiTiBE — eJNleMEHTapHi KOMIIOHEHTH Jiarpamu, SKi HE MOXHa
PO3KJIaCTH Ha CKJIagoBi. Jlo MPHUMITHBIB BiHOCATH TOYKH, MITKHA IYT,
ICOM-komu, TyHeni, 0;10kH, ineHTH(IKaTOpH OIOKIB, Ha3BH (PYHKIIIH.

Koncrpykuist Mozens OynyroTbCs 3a CyBOPMMH CHHTaKCHUYHHMHU
npaBuiaamMH. [CHYIOTh CHHTAKCH4YHI TpaBWiIa TPbOX pIBHIB MTOOYIO0BH:
JOKAIbHUX  KOHCTPYKIH, TIOOAIBHWUX KOHCTPYKIiH  (miarpam) i
KOHCTPYKITii-MOJICTTb.

CHHTaKCHYHI TIpaBWJIa JIOKAIBHUX, TJI00ANbHUX KOHCTPYKIIH Ta
KOHCTPYKLii MOJAENb PO3IIIAAAI0Th, SK CHHTAaKCHYHI KpHTepii BipHOCTI
mozneni. IIpu ctBopenni mozmeni mporpama DESIGN/IDEF kontpomoe
MOJIEIb 32 CHHTAKCUYHUMHU MPAaBUIIAMH, JUIS YOTO BUKOHYETBCST KOMITIJISLLS
MOJEI.

2.1.1 KpuTepii 10kan1bHUX KOHCTPYKILIi
DynxyionanvHuti 610K

JlokanpHa KOHCTPYKINiS - (YHKIIOHATHHUH OJIOK TpU3HAYEHA IS
moJaBaHHs Ha giarpami ¢yHkuii cucremu y 6iomi. Hazsa ¢pyHkuii noBuHHa
TOYHO Ta  OJHO3HAYHO  BimoOpakath  mpu3HadeHHs  (pyHKi.
®opmymoBaHHS Ha3BU MOBUHHO OYTH CTHUCITHM.

Cunmaxkcuc gynxkyionaibHoeo 610Ky

1 HasBa ¢yHKUIT 3aUCy€ThCS Ai€CIOBOM Yy iH}iHITHBI 200 rpymnoio
JiecioBa.

2 Ha3Ba po3mily€eTbes y cepeuHi 00Ky .

3 bnox w™ae imentudikarop. IneHtudikaTop po3MilLyeTBCS 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 O3HAYaE
¢ynkmito — Activity. Hanpuknan, inentudikatop 610ky Al2 o3navae, mo
($yHKUIOHATBHUI OJIOK 3 HOMEPOM 2 pO3TalIOBY€ThCS Ha faiarpami Al.

Jyeu

MarepianbHi 00’€KkTH Ta iHQOpMAaIis, MO0 BUKOPUCTOBYIOTHCS MpPH
poboti ¢yHKIIii a00 BUPOOJIAIOTECS HEHO, MO3HAYAIOTH cTpiikamu. CTPiiIKu
NpUAHATO HazuBaTH ayramu. Jyru kiacu]ikyloThCs 3a NPU3HAYCHHSM:
BXIHI, BUX1/IHI, KEPYIOUi, MEXaHi3MH.

Hdyru inentudikyrorbesa MiTKaMu. MITKH BKa3ylOTh Ha 3MICT TYyTH.
MiTka Ta Ayra yTBOPIOIOTH pa3oM JIOKAJIbHY KOHCTPYKIi. MiTKH MOBUHHI
TOYHO Ta OJJHO3HAYHO BiTOOPAKYIOTH 3MICT AYT.

Cunmaxcuc oye

1 Mirka igeHTH(IKyeThCSI IMEHHHKOM Yy TOYaTKoOBil ¢opmi abo
IPYIOI0 IMEHHHUKA.

2 BxigHi gyru nepepoOooThes QYHKIIE Y BUXIAHI YTH.

3 He icHye ¢yHKUii, ki 60 He Mamy pe3yabTaTy pOOOTH — BUXiTHUX
IyT.

4 Slkmo BHXigHA Ayra Ma€ MITKy OJHAKOBY 3 BXITHOIO OyTOIO,
TOOTO HE 3MIHIOE CBOET SIKOCTI, TO Taka Ayra HermoTpioHa QyHKIIii.

5 Ha pgiarpami MITKM TpUB’S3yIOTHCSI IO AYTH JUISI HAOYHOCTi. Y
0a3i JMaHWX, IO ONHCY€ MOJENb, Ayra IOMAETHCA TUTBKH MITKOIO. A
BIIHOIIICHHSI BCTAHOBIIOIOTHCS MK 00’€kTamu: (PYHKITiST — MiTKa JyTH.
[Tpudyomy Ko’kKHa MiTKa Ma€ BIACTUBOCTI.

6 Jyra, mo iHililoe BHUKOHAHHSI (QYHKIii, abo Kepye Helo
Ha3MBAETHCS KEPYIOUOI0 Tyrofo. OyHKIis 000B’A3KOBO IIOBHHHA MAaTH X04a
0 O/IHy Kepylouy Ayry.

7 Slkmo ayra MiCTUTh BXiJHI JaHI Ta Kepyrodi, To 1i poOmsTh
KEPYIOUO0I0 IyToI0.

8 He mpoBoapTe 10 cTopoHU OoKka Oinbine 4 xyr. SIKmo nmoTpi6HO
PO3MICTHTH Oifiblle AT, 00’ €qHYITE IX 32 3MICTOM.
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9 Jlyrm OyBaroTh OJHO CETMEHTHiI Ta 0arato cerMeHTHi. CerMeHt
OyIIyeThCSI HA OCHOBI IBOX TOYOK 1 Ma€ OJMH HATIPSIM.

10 He moxnuBO moOyayBaTH AYyTy, y sIKid OOMIBI TOUKH - BXiJHA Ta
BHIXiJTHA, pO3TaIIOBaHi HE Ha CTOPOHi OJIOKY.

2.1.2 Kpurepii rj106ajJ1bHUX KOHCTPYKIiii - giarpam

Icuye nBa Tuma pgiarpam: miarpama A-0 i jgiarpama JIEKOMIIO3HIIIL.
Hiarpama A-0 mictuTh OHY (YHKIIO, IO € MPU3HAYEHHSM CHCTEMHU.
Hdyrn o¢yHKIIT SBASIOTE co0010 iHTepdeic MK MOIEIUTI0 CHCTEMH i
MOJIEJUTIO cepeloBHIIa cucTeMu. Ha miarpami  300paxxyroTh MeTy
YTBOPEHHS MOJIETI Ta TOYKY 30py Ha MOJEIIb.

JiarpaMa mEeKOMITO3HIII PO3KPUBAE 3MICT (QYHKINI — By3na. 3MICT
By3JIa TIEPENAEThCS Yepe3 CEMaHTHYHHH 3B’S130K (YHKIIH giarpamu
JnekoMno3unii. 3B’s130k (YyHKWIKA AiarpaMu JEeKOMIO3HLIT 300paxyeTbes
IyraMu.

Cunmaxkcuc diazpam

1 Ha pgiarpami JeKOMITO3WIi pO3TAalIOBYHOTH B 3 40 6
¢dynkuionanpaux OnokiB. [liarpama, mo wictute MeHme 3 OJOKiB,
BBa)KAE€TbCS HE iH(OOPMATHBHOIO, a Oinbime 6 OJOKIB, CKIIATHOIO IS
po3yminHsA. Bunustkom € pgiarpama A-0. Ha Hiil po3ramoBanmii oauH
(hyHKIIiOHATBHHUN OIIOK.

2 Kooicen pyHKITIOHATEHUN OJIOK Ma€e Ha3BY (HyHKITII.
3 Koowcen pyHKIIOHATBHHN 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 OOK Mae ineHTuiKaTop.

6 Inentudikatopu KoocHOo2o0 ONOKY JAiarpaMH CKJIaJarOTbes 3
ineHTUdIKaTOpy miarpaMH Ta  HOMepy OJloky. Bunsatkamum €
inerTudikaropu 670KiB Ha miarpami A0, BoHH 3amucyioTeest Al, A2, a HE
A01, A02.
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7 Koowcen GyHKIIOHATBHUM OJIOK Mae xoda O OJHY Kepyrody Ta
OJIHY BUXITHY AYTY.

8 Jlo xoocnoi cTOopoHM BCix ONIOKIB AiarpaMu  HE MOXe
MIPOBOIUTHUCS OiNIbIIe 4 TyT.

9 Bci BimpHI KkiHmi 1yr Mawoth ICOM-komu abo Tyneni. BuHATOK
30BHIIIHI 1yrH giarpamu A-0.

10 Ha miarpami Omoku po3TamoByroTh mo ngiaroHanmi. [Ipote, ne
HEO0OOB’s13K0BO. Po3MmimmeHHs OJOKIB JUKTYETHCS MPOCTOTOI YHTAHHSI
Jiarpamu.

11 3anumraiiTe BenwWKi BiACTaHI MK TapalelbHUMH JTOBTUMHU
JyraMu.

12 Inst  po3ramyXeHHX Jyr, IO BXOMITh B KiTbKa OJIOKIB,
300paKyiiTe OIHYy U Ty K TiJIKY A0 pi3HUX OJOKIB Ha BiJMOBIAHOMY MiCLIi.

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

14 lyru po3MilIyIOTh Ha BEPTUKAIBHUX TA TOPU30HTAIBHUX JIHIsX.
Minimizyiite neperunn ayr. He moBojpTe nyru mo mexi miarpamu. Yum
MEHIIIE TICPETHUHIB IyT, TUM 3pO3yMiNiIIa Aiarpama.

15 MiTKu, IepeTHHHU IyT, KyTH PO3MIIIYIOTh Ha JEAKiH BiACTaHI Bia
OJI0KIB.

2.1.3 Kpurepii koHCTPYKLii — MogeTb

Mopenbs TIONAEThCSA 1€EPApXiYHOIO CTPYKTYporO 3  jgiarpam i
CYIPOBO/DKYIOUOI0 1H(MOPMAITIEI0: TIOCAPIEM, TEKCTOBOIO CTPYKTYPOIO,
niarpamamu FEO.

Cunmaxkcuc mooeni

1 Koxen By3on miarpamu IDEF(Q mertami3yerbest Ha OnHIN giarpami
IDEFO i nosicHioeTbes KinbkoMa niarpamamu FEO. Bepxniit By30n moaeni
AOQ.

2 Tlpm mexomrmo3winii By3jia Ha3Ba (PYHKIIII cTae HAa3BOIO JiarpaMu
JEKOMIO3HUIil, a 1IeHTU(iKaTop By3/a cTae iAeHTH]IKaTopoM aiarpamu
JIEKOMITO3MIIIT.
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3 IcHyroTh miarpamu piBHA Bumie Hixk A-0: A-1, A-2, Tomo.

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

5 B3aeM03B’s30K MiX AyraMd By3Jia Ta NMPUKOPIOHHUMH IyTraMu
JiarpaMu JEKOMITO3HITIi BCTaHOBIIOEThCS depe3 [COM-konu.

6 Jlyru, mo He MPUHNUIM BiA By3Ja, MICTATh TYHENI Ha BiTBHUX
KIHIISAX.

2.2 CemaHTH4HI KpuTepil AKocTi Moaesi

Merononoris IDEFO mae kputepii, ski JO3BOJAIOTH I Ha CTafil
KOHIICTITYaIbHOTO MPOEKTYBAaHHS OLIIHUTH CEMAaHTHYHY SKICTh (DyHKLiH
MaiiOyTHBOI CUCTEMH 1 BiIKOPUTYBATH ii y pa3i motpedu.

SkicTh  cWCTeMH — 3aJCKHTh  BiJl e€Tamy  KOHIICTYaJhbHOTO
npoekTyBaHHs. Po3po0OioBadi cucteMu He MalOTh IIpaBa POOUTH CHUCTEMY
mUpIIow HiXK ¢GyHKMIT Momen abo Biakunmatu ii ¢yskmii. Po3pobka Ta
OLIIHIOBAaHHA KOHLENTYyaJbHUX MOJENICHl 32 CEeMaHTHYHUMH KPHUTEpisiMU
CKIIaJJHUH TIpollec, SKWUH BUMarae KOJIGKTUBY (axiBIliB: aBTOpIB,
PCICH3CHTIB, eKCIEpTiB, uMTauiB. Takuil MiaXiJg [03BOJISE 3HAYHO
CKOPOTHUTH 4ac pO3pOOKH MPOrpaMH.

Tunu cemanmuynux Kpumepiia

Kputepii — «moBHOTa» Ta «BIPHICTB» 3aCTOCOBYIOTH AJSI OLIHKH
SIKOCTI 3MicTy Mozeni (miarpamu). Kputepii «CTUCTICTE», «y3TOIKEHICTH
Ta «CKIJIATHICTH/3pO3yMUTICTEY JOMOMAraloTh BHSIBHTH 3pPO3YMITICTh
MoJeni (JiarpaMu) AJs yuTava.

Ilosnoma modeni — 1e nOCTaTHICTH iH(pOpMAIi B MOJENi s
JIOCATHCHHST METH, 3 SKOK CTBOPIOEThCS Mojenb. [loBHOTA miarpamu
JICKOMITO3HIIIT — 1€ JOCTAaTHICTh iH(GOpMAIlil Ha JAiarpami sl Kowmekcmy it
gyana. Ilpu 3acTocyBaHHI KPHUTEPil0 TOBHOTH PO3POOHUKH OIIHIOIOTH Ha
CKITbKM TOBHO (YHKIIi MOZENi BiNMOBIalOTE YsBI 3aMOBHHKA TIPO
MaiOyTHIO CHCTEMY.
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Bipnicme — cTymiab, 3 AkuM iHpoOpMaIlis B giarpaMi ado Momeni
TOYHO OIIUCY€E CHUCTEMY, M0 MOJETIOEThC. BipHicTh HaWOinbIIE
Cy0’€eKTUBHMI KpUTEPiid.

Cmucnicme — popMyITroBaHHS (GYHKITH Ta MITOK CTHCII, SKIIIO BOHU
HE MaoTh ApyropanHoi iHdopmarii. B Toil e yac CTHUCHICTh TEKCTy He
NOBHMHHA 3aBa)kKaTH TOYHO Iepenartd 3MmicT. TepMiHM 3 TEKCTy MOBHHHI
BiJINIOBIJIATH CYTi MPEAMETY, ayTUTOPil, 0 YUTATUME MOJECIb.

V3e00o1cenicms — OyBae BHYTPINIHBOIO Ta 30BHINIHBOIO. 3OBHITITHS
Y3TrOJDKEHICTh — CTYHiHb, 3 SIKHM KOHTEKCT JiarpamMu abo mojeri
Y3TO/DKYETBCA 3 X 3MICTOM. BHYTpIIIHS Y3roJKEeHICTh — OJIHOMAaHITHICTh
CHUMBOJIIKY Ta TEPMIHOJIOTIT Ha Jiarpami Ta B MOJIEI.

Cxnaouicmuv/3po3yminicms — MiXK CKIaJHICTIO Ta 3pO3YMIIICTIO iICHYE
3BOPOTHUHM 3B'SI30K. YumM OuUlhll CKJIaJHA MOJEIb, THUM MeEHIIE Il
PO3YMIIOTb.

3posyminicme — CTymiHb, 3 SKHM SICHO, YHM JIOCATAEThCS MeETa
miarpamu (Mogeni). AOO CTymiHb, 3 SKMM MOXHa JaTH BiJOBiJb Ha
UTaHHS "Tpo M0 PO3MOoBifae aiarpama (Moens)?".

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

IlokasHukamMu 3posymizocmi Jiarpam JAEKOMITO3HUIIT Mojem €:
JIETKICTh 3HAXO/KCHHS TOJIOBHOTO HIISXY Jiarpamu.

IIns1xu BUSBISETHCA, SKIIO pyXaTHCs 3a (YHKIISIMH, SKi TIOB’s3aHi
nyramu. Cepeq IUIAXiB MiarpaMul € TOJIOBHUM MIISX, IO BEAC 0 PO3B’SA3KY
ocHoBHOI 3afaui. [To6iuHi nuIIXH MOXKYTh 00poOIrOBaTH 30ilHI cuTyamii i
T.IL .

Jlo TIOKa3HUKIB 3PO3YMIJIOCTI TAaKOX BiTHOCATH: YHUCIO aKTHBAIiM
GyHKIIH, 9UCI0 MOOIYHUX MUIAXIB; JIETKICTh iIeHTH(IKAI] aKTHBAIil Ta
LUISIX1B; MOXKIIMBICTD OKpAIaTH PO3MIilLleHHS 00’ €KTIB Ha Aiarpami.

BaxxnuBuME MOKa3HUKaMU 3pO3yMUIOCTI JiarpamMu JSKOMITO3HUINT €
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 AEKOMITO3MIII MOAENI MOAAETHCS Y (OpMaTi30BaHOMY
BUIJISA[I, aJie 3MICT JiiarpaMy MOYKHA OMUCATH TEKCTOM MPHUPOJIHOI MOBOIO.
Tekct Oyne 3po3yMinmM, SKIIO HOTO pEeYeHHs IMOB’si3aHi 3MICTOM, TOOTO
pa3oM SIBIISTIOTH COOOF0 OToBimaHHsA. Ko)kKHE OTOBiaHHS Ma€ CBOIO METY.

JroquHa, 1110 HE BMI€ CKJIAJaTH OIOBIJAHHS, HAIMIIC TEKCT, SKHI
OyJe rmoraHo MoB'sI3aHuil 3a 3MicToM. Takuil TeKCT Oyie HE3PO3yMLIHM.

AHAJIOTIYHO  CKa3aHOMY TIPO TEKCT 3PO3YMUIICTh  Jiarpamu
JIEKOMITO3HUIIINA 3aJICKUTh BiJl «3B’SI3HOCTI 3a 3MicTOM ii (yHKIiW». Yum
Oinvute ynKyii diacpamu noe sa3amni smicmom, mum Kkpauje diazpama.

2. Slkmo onucary ABi QYHKIIT AiarpaMu JeTaabHO, JBOMA TEKCTaMH,
1 B OMHOMY TEKCTi TMOCHJIATHCA Ha JPYTUH TEKCT, SIKUH 3a 3MICTOM €
YaCTHUHOIO TEPILOTO, TO MEPIINH TEKCT YUTATUMETHCS Baxkue 1 Oyae Oinbliie
cknagauM. [Ipo Taki TeKCTH KaXyTb, 110 BOHU 34enIeHi 34 3MICIOM.

AHAJIOTIYHO  CKa3aHOMY TIPO TEKCT 3PO3YMUIICTh  Jiarpamu
JEKOMITO3HUIIIN 3aJI€KUTh BiJ] «3UEIUIEHHS BMICTY QYHKIIH fiarpamm». Yum
MEHIIIe (YHKII aiarpaMu 3yenieHHi 3a C60iM 6MIicCmom, THM Kpaiie
Jiarpama.

Busio.  «CxnamHicTh/3p0o3yMUTICThY — JiarpaMu  JIEKOMITO3HIIIT
3aJIS)KUTH BiJ] IBOX XapaKTEPUCTHUK: 3YCTUICHHS Ta 3B'sI3HOCTI.

3uyennennss — CTYIiHb 3alEKHOCTI BMICTy (QYHKIIN giarpamu.
3uennieHHs MiX QyHKIiSIMA OyBalOTh ABOX THIIIB: 32 MPHPOJOIO 3B'SI3KY, 32
CTPYKTYpPOIO 3B'SI3KY.

36'a3uicms  — CTymeHb 3B’sI3HOCTI  (YHKHiM Ha  giarpami
IEKOMITO3HUIIIT 3a 3MICHOM.

2.3.2 3uennenHs GpyHKUiil AiarpamMu 3a NPUPOI0IO 3B’ SI3KY
1. Icaye nBa THIH 34YeTUIEHB: MATAJIOTIYHE 3YETUICHHS 1 YIPaBIIiHHS.

ko oxHa QyHKIIS MOCUIIAEThCS HA BMICT iHIIOI (YHKIIII, sSKa 3a
CEHCOM € BMICTOM TIepINOi, TO MDK (YHKIIIIMH BCTaHOBIIOETHCS
namonociune 34enjiedHs, a Ayry, 10 TOB's3ye (YHKIII Ha3UBaIOTh
"namonoeiunoio 0yeorw'".
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Ha pucynky 2.1 mokazano nBi ¢ynkmii. HacmpaBmi, dyHKIis
«Bwiiy4nTd BiZIOMOCTI MPO KHHUTY» HAJCKUThH 10 JCKOMITO3UIINA (YHKINT
«Cnucaru 3ary0lieHy KHUTY».

[Ipu martanoriyHOMy 34YEIUICHHI MOPYUIYETHCS MPHUHIIUII CTBOPCHHS
miarpamu jgaekoMmo3uiii: «Bci ¢yHKmil i myrn mgiarpamu I€KOMITO3HITIT
MOBUHHI OYTH OTHOTO PiBHSA y3araJlbHEHOCTI». Takuii Tum miarpamMu He
3pO3yMUINH JUTs peanizallii, a 34eryieHHs1 QyHKIii Halripie.

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

T

Pucynok 2.1 - Ilpukia/] naToJoriqyHOro 34eruieHHs] MK (QyHKIISIMA

2. Slkmo BuXinHI MaHi onHieT PyHKIIT € TOTOKOM KepyBaHHS iHIIOKO
GdyHKLI0, ToO QYHKIIT 34erieHl «3a kepygannsmy». I10TiK kepyBaHHs Tpeba
BiPI3HATH Bix Kepyrouoi nyru. [loTik KepyBaHHS MICTUTh HE [aHi, a
iH(opMartito, mo kepye podororo QyHkuii. J(uBucs pucyHok 2.2.

MNnaH 3a o6'emamu

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

4 Bupi6
Liex

Pucynok 2.2 - [puknaj 3ueruieHHs QyHKIiH 3a KepyBaHHIM
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OyHKINA «3aKynmuTH» Kepye BHOOPOM pexXUMYy poOOTH (yHKIIIT
«BurotoButny».  KepyBaHHS  BHUKOHYEThCS  I[OTOKOM  KEepyBaHHS
mpeAcTaBleHUM Ha piarpami ayroto «Tum BupoOy». st kepyBaHHs
MMOTOKOM (PYHKIiST «3aKynmuTH» IOBHHHA JETABHO «3HATH», SIKI THITH
BUPOOIB (YHKI[ISI MOYXE BUTOTOBUTH. [Ipu KepysanHi nomokom y yHKyitl
genuxe 3uenienHs 3a emicmom. THUI 34ETUICHHS «3a KEpyBaHHSAMY» Kpalle
HiXK «TIaTOJIOT1YHE 34CTICHHS.

3 i dyHKii "Hopmarbho 3uennenni”, SKIIO BIACYTHI THIA
3ueruiensb 1 1 2.

2.3.3 3uenuieHHs GyHKUil 32 CTPYKTYPOIO 3B'3KY

1. @ynxyii 3uenneni 3a cepedoguuyem, IKIIO0 BOHU BCl MalOTh JOCTYII
JI0 CEepeloBHINA NAaHWX, 0€3 BKa3iBKH BIAMOBIMHOCTI «(YHKINS — IaHD».
OyHKIIIT 3USIUIeHH] 33 Cepe0BHUIIIEM 300paxeHi Ha pUCYHKY 2.3.

MixHapogHuii
katarnor

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

/

MokasHukm A12

Na6opaHT /{

Pucynok 2.3 - Ilpukian 38’s13Ky QyHKIIH 3a cepeoBUIIEM

3demieHHsT 32 CePEAOBHINEM IMOPYIIYE MPHUHITUI iHKANCYNAMil. Y
(GyHKII# criyibHE cepe0BHUIIe Ul JaHuX — (haiiil 3 KapTKaMH MallieHTiB. Y
MIPUKJIAJ, 10 PO3TJISAAETHCS, HE BKa3aHO, 3 KO KAPTKOKO MPAIIOE KOKHA
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¢dyukmis. Jlikapro Ta jJabopaHTy JOCTYHHI BCi KapTKd. B pe3ynbrarti
MO>KJTUBI IIOMUJIKY 3aIUCIB 1 HEBIPHHIA J1iarHO3.

2. @yukyii 3uenyeHi 3anucom, SKIO BOHU MAIOTh JOCTYyH JO HE
I00ABHOTO HA0Opy MaHUX (3aIHCY).

MixHapogHun
KkaTanor
— XBOpPO6
Ckapru 3anuc 3 kapTkoto
XBOPOro naujieHta

f Ob6cTexnTn .

A1

HanpaBneHHsa — |
Nikap

Baatn
> aHaniaun

/

MokasHukn A12
NaGopaHT /$

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

3uennenHss QyHKUIA 4epe3 3amuc Kpaile, HiK 4Yepe3 CepeloBHILE.
@OyHKLISIM AOCTYHNHHMH TiIJABKM KapTKa MEBHOrO XBOporo. Y ¢yHKUiH, 1o
CIIUTKYIOTBCS Uepe3 3aIlic MEHIIE MOKIMBOCTI 3pOOUTH MTOMUJIKY.

Hanpuknaz, 3anuc ckapr y Micue Ajs aHaji3iB, JacTh MOMUIIKY MPH
KOMIT'IOTepHill JAiarHOCTUIL, ajie JIiKap HOMITHTh IMOMMJKY. 34ellICHHS
(hyHKITIH yepe3 3ammrc MOKa3aHo Ha pUCYHKY 2.4.

3. [sa 06’exmu IDEF0- moleni maiomv abcmpakmue 34enjieHHs.,
SKIO MDK EJIEMEHTOM 1 WOro KOMIIOHEHTAMH TOYHO 3a3Ha4eHO
BiTHOIIICHHS 32 3MicTOM. J[0 aOCTPaKTHOTO 3YEIICHHS BiTHOCSATH HACTYTIHI
BIJTHOIIICHHS MIX JIyTaMH «KJIac - CJIEMEHTY, «IIIJIC - YACTHHAY.

[puknan Ha pucyHky 2.5 moka3zye aOCTpaKTHE 3YEIJICHHS AYr 3a
CEMaHTHKOI0. 3aIKC C KAPTKOK XBOPOTO MICTUTh PE3yIbTaTH OOCTEKECHHS
JikapeM 1 pe3yJbTaTd 3 aHali3aM{, MiX HHUMH Ma€ MiCIle BiIHOIICHHSI
«4acTUHA - LiIe».
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MixHapogHuii

kararnor

— XBOPOO
Ckapru PesyneTat 3anuc 3 kapTkoto
obCcTEXEHHS

XBOPOro nauieHta

f O6cTexnTn -
»

A11

HanpaBneHHs — | \z:;ﬁji:i:;am
Jlikap

Basatu
N aHaniaun ]

/

[MokasHuku A12

Na6opaHT /T

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

2.4 3p’sa3HicTh PyHKNLIH Jiarpamu 3a 3MicToM

CrymiHb 3MIiCTOBHOI 3B’SI3HOCTI (DYHKINHM miarpaMu JTEKOMITO3HIII{
OyBae pizHoro THIy. Ane yacto (QyHKIIi 30MpaloTh Ha JiarpaMi He 3a
3micToM. Taki aiarpamMu Hauripiii.

IcHytOTH Taki THIIN 3B'S3HOCTI.

0 Bumagkosa
Jloriuna
Yacona
[Ipouenypna
KomyHnikaTuBHa

ITocnimoBHa

AN N AW N =

OyHKITIOHATEHA

3a HOMepaMU 3MICTOBHA 3B’ S3HICTh PYHKIIH 301IBIIYETHCS, a SIKICTh
JiarpaMu MOJIMIIIY€ThCS.
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Bunaokosa 36'si3uicmo

IIpu BumaakoBi# 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 aTBepPKEHNI
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 posramioBaHi Ha miarpami Tinbku 3a Temoro «Kadempay.
Taxuii THI 3B’ SI3HOCTI 3’ SIBISIETHCSI HA TIOYATKy CTBOPESHHS JliarpaMu, KOJIH
3B’SI3KM MK (DYHKIISIMH TiJIbKY TIOYHMHAIOTH PO3POOTIOBATHCS.

Jlociuna 36's3nicmo

OyHKIil po3TamioBaHi pa3oM Ha Jiarpami He 3a 3MIiCTOM, a 3a
CHUIBHUM KJIacoM (PYHKIIiH a0 TaHuX, 32 03HAKOIO MOAI0HOCTI.

Ha pucynky 2.7 dyukmii 3i0pani pa3om, 00 AyTH BITHOCSTHCS
OJTHOTO KJIACy «crenu@ikamis 1 «IporpaMmmy».
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Cneuudpikauis

rpadivyHoro Mpadbivnmit
penakTopy Hanarogutu penakTop
rpacpiuHni _
penakTop
A11
Mporpamu
Cneumdikauis ;
CrtBopuTn
TEKCTOBUMN
penakTop
/ A12 \
Cneuudikauis TekcToBun
TEKCTOBOIO penakTop
pefakTopy

Pucynok 2.7 - Ilpukiaj J0ri4HOro0 3B’ 513Ky (pyHKIiH

Yacoea 36's131icme

OyHKIii giarpaMu 1MoB’si3aHi YacoM BUKOHaHHs. Ane cami (pyHKIii
HE OB’ A3aHi 3a 3MiCTOM.

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

KomninaTtop

Pucynoxk 2.8 - [Ipuknax 4acoBoro 3B’53Ky MK QYHKIIIMHI

Ha pucynky 2.8 CTyZeHT OAHOYAacCHO BHUKOHYE JBa 3aBIaHHS:
KOMITUTIOE OJIHY NPOrpaMy i APYKYy€ TEKCT BKE HaJaroKeHOI MporpaMu.
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Ilpoyedypra 38'a3nicme

Kinbka QyHKIiH HE MOB’S3aHUX 3MICTOM BHKOPHUCTOBYIOTH OJIIHY
¢dyukmiro GopmanpHo. DyHKIIOHATBHI OJIOKH PO3TANIOBYIOTHCS HA OJHIN
niarpami TiINBKH TOMY, IO y Pi3HHX 32 3MICTOM Ipolecax abo IHKIax €
OJTHAKOBA (PYHKIIis.

Ha pucynky 2.9 moka3aHo 1Ba pi3HUX 3a 3MICTOM IPOIICCH:
CTBOPEHHSI TEKCTOBOTO (haiiiTy i po3B’S30K PiBHAHHS. Y TIpoIlecax CITIbHA
¢ynkuis «HaapykyBarm».

[IpouenypHa 3B’S3HICTH € HAWKPAIIOW 13 HE3MICTOBHUX THIIIB
3B’SI3HOCTEH MK (PYHKITISIMH, ajieé BCE JK TaKH I1€ HE3MICTOBHA 3B’ SI3HICTH.
JIronuHa Kpaiie po3yMie aiarpamy, sIKIIO ii QyHKIIT OB’ A3aHi 3MiCTOM.

)

Hakas Beeotn ®aiin HaapykoBaHuii
4&—’ Haka3
A1 Hapgpykysatun %L’
t o
A3
MapameTpu f
L Poss's3atn HappykosaHuit
PIBHAHHSA \ PO3B'A30K
A2
Poss'asok

Pucynok 2.9 - [Ipuxian nponexypHOi 3B°I3HOCTI yHKIIH

Komynikamusna (ingpopmayiiina) 368'a3nicmo

OyHKLil giarpaMd 3 KOMYHIKATHBHOIO 3B’SI3HICTIO OOPOOIIOIOTH,
3aCTOCOBYIOTH 200 BUPOOJISIOTH O/IHE JIaHe.

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

KomyHikaTHBHA 3B’S3HICTh — MEPITAN TUM 3B’SI3HOCTI, n¢ (QyHKIIIT
MoB’si3aHi 3MicTOM — 00poOKor0 omHOro naHoro. [Ipw KOMyHiKaTHBHIN
3B’S3HOCTI BUHHMKAae Mpobiema, sKy O¢yHKUil0O Tpeba oOparu, 1mo0
pealizyBaTu MeBHi [ii.
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Hampuknazn, mooro Visual Prolog MoxkHa omepkath i3 pAIKY CIOBO
npeaukatoMm fronttoken abo 3HaliTH npomyck mnpeaukarom searchchar,
MICJISL 4OTO OJIEPKATH CJIOBO MPEIUKATOM substring.

Ha pucynky 2.10 300pakeHo (GYHKINI MOBH IPOrpaMyBaHHS
MulLisp, 1110 00p00IIOIOTh PSIKH.

Mporpama
—— KOpUCTYyBaYa
Minpsnok Mo3suuist
4\@_; 3Hantn
nosuuito /
/ nigpspkay [——»
Psapok1 PAAKY
A Al 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
BHUKOPUCTOBYIOTECS, SK BXifHI JaHi iHmoi ¢yskoii. Tak BHHHKae Mix
(hyHKIIiSIMU 3MICTOBHUH 3B’ 130K «IIPHYWHA - HACIIOKY.

3MICTOBHHH TIOCHITOBHUN 3B’SI30K BHHHKAE Yy BHUMAAKY, KOJH
($yHKIIT KiarpaMu po3B’sA3yI0Th OAHY 3a7ady,

Ha pucynky 2.11 300paxeHO MOCHiOBHY 3B’SI3HICTh (PyHKIIH, IO
pPO3B’SA3YIOTh 33729y — OTPUMATH iH(pOpMaIlito Bi eKcrepra.



58

Mpobnema
g
Nitepatypa — Mnax
\ MigrotysaTn /OI'II/ITy
—o
/ A11
Manku A
onuty Pesynbtatn
Onut onuty
d
— P
\ A12
3HaHHs Ta
nocsig, Manka
ekcnepTta ObopwTh onuty
A13
4
ABTOp
mogeni

Pucynok 2.11 - Ipuxian mocnigoBHOT 3B’ I3HOCTI (yHKIIH

@yukyionanvHa 36's13uicmo

Jiarpama monae QyHKIIOHANBHY 3B'S3HICTh, SKIIO BCi (QYHKIII
JiarpaMy  TPALOIOTh A BHUKOHAHHSA TEBHOI (yHKUii jgiarpamu,
PO3B’S3YI0Th O/IHY 3a]auy, aje BUKOHAHHs (QyHKIIH He mocnmigoBHe. Takuid
TUN (PYHKIIOHATBHOI 3B’S3HOCTI HA3WMBAaIOTh TOBHOI (DYHKIIIOHAIEHOIO
3B’A3HICTIO.

3MicTOBHUI (PyHKIIOHATBEHUM 3B’ 30K MK (YHKIISIMA HaMKpaIIHii.
Jiarpama 3 TOBHOIO (YHKIIIOHABHOIO 3B’SI3HICTIO HE MOJXKE ITOJaBaTHCH,
SIK JIB1 miarpamu 3 GyHKITIOHATBHIM 3B’ I3KOM.

Xoua opsIIOK BUKOHAHHS (DYHKIIIN JiarpaMyl He BiJIOMHUIA, BCI BOHH
MirOTOBISIOTh JaHi JUIs BUKOHAHHS (YHKII Jiarpamu, IO IOBEPTAE
PO3B’S30K 3a/1a4i.

Ha miarpami moke OyTu HemoBHa (yHKIIOHaIbHa 3B’s3HiICTH. Ha
pucyHKY 2.12 yHKIiI MOB’sA3aHi MOBHOIO (YHKILIOHATEHOIO 3B’ I3HICTIO.
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T3 ——

npoexkT

MpoekTyBaTn /////

A1

ﬂpoeKTyBaﬂbHMKM<//$ Po3pobuTtun

A2

Texnonorw////{

MaTepian

e

TexHonoria

/

A 4

BuroTtoButun

A3

Pob6iTHWKM

Pucynok 2.12 - IIpuxnaza ¢yHKIIOHAIBHOI 3B’ SI3HOCTI

Bupo6

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

3.1 BracTuBocTi SKiCHOT0 MPOrpaMHOro 3a0e3ne4eHHs Ta IPHHIMUITN
Po3po0Ku, 110 320e31e4yTh AKICTh

BaxxnuBuM TEXHOJOTIYHMM TMPOILIECOM, HEOOXITHMM MpH po3poodIi
MPOTPaMHOi CUCTEMH, € KOHTPOJIb SKOCTI IPOTPaMHOT0 MPOAYKTY.

Jua xortponto IDEFO-mofeni mporpamMHOi CHCTEMH 3aCTOCOBYIOTH
CEMaHTUYHI KpHUTEpii, po3rasHyTI y po3nii 2. PosrinsHemMo, YoMy Takuid
KOHTPOJIb J03BOJISIE YTBOPIOBATH SAKICHHUH MPOIYKT.

SIkicHUH TPOTpaMHUI MPOAYKT MOBHMHEH MAaTH HACTYMHI YOTHPH
BJIIACTHUBOCTI.

1 Moougixyemicmo cucmemu. BracTuBicTh HEOOXimHA I
BHITPABJICHHS TIOMUJIOK 1 JJIs1 TIOJAIBIIONO yIOCKOHAJICHHS CUCTEMU.

2 EgexmusHicms cucmemu. BrnacTuBicTh 03Hauae ONTUMAalIbHE
BUKOPHUCTaHHS aJTOPUTMIB, 4acy poOOTH MpOrpaMu, Mam ATi, IMPUCTPOIB,
3ac00iB IporpaMyBaHH:I.

3 Haoiunicms cucmemu. BnactuBicTh 03Ha4a€ KOHTPOJb i 3aXUCT
MaHUX Ha BCiX eramax (YHKIIIOHYBaHHS CHCTEMH; NETAIbHY OOpOOKY
30IHHUX CHTYyalii, cramicth poboTH cuctemu. HamiiiHicTh pe3yibTariB
004YHCIIeHb 3aJIeXKHUTh BiJl BUOOPY aJITOPUTMIB Ta 1X peamizariii.

4 3po3yMilmicTh CHCTEMH. BracTHBICT, O3HAYae TIPO30OPICTHh
CTPYKTYPH CUCTEMH Ta 11 PyHKI[IOHYBaHHSI.

s 3a0e3neveHHs BKa3aHWX BIACTHBOCTEH y poOOTI Hax
MPOTPaMOI0 peai3yroTh HACTYIHI MPHHITUTIH.

AocTpakirii
MonyibHOCTI
Jlokamizanii
Yraenns indopmarii
V3romkeHoCTI
IToBHOTH
[TinTBEpKYyBaHHS

NN DN kW~
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3.1.1 llpunuun adcTpakuii

AOcTpakilis - aOCcTparyBaHHS Bil HEICTOTHHUX Yy JaHHH MOMEHT
BJIACTUBOCTEM.

Metononorist IDEF 3actocoBye npuHIUn adbcTpakiiii Mpu CTBOPEHHI
TPYIIA METOOJIOTIH, KOXKHA 3 SKHX IPUCBAYCHA MOOYIOBI MoAeNeH st
OJTHI€T BJIACTHBOCTI CUCTEMH, a0CTParyO4nCh BiJl IHINKX 1 BIACTUBOCTEH.

Kosxnuii T”II MOzENi AO3BOJIsiE aHAJi3yBaTH CBill TMI 00’ €KTIB Ta iX
BrnacTuBOCTi. [lprdoMy, BCi Momeni B3aeMOIOB’si3aHi Ta B3a€MO3AJICIKHI.
[loemnanust Tpymu Mojenell JO3BOJISIE PO3POOIIOBAaTH Pi3HI ACHEeKTH
CHCTEMH, JIOCIIIKYBaTH €(pEeKTHBHICTH POOOTH II€ Ha KOHUENTYaJbHOMY
piBHI. Takuii migxix poOUTh poOOTY €JIEMEHTIB CHCTEMHU 3PO3yMITUMH, a
TOMY HaJIHHO MPAIIOI0YHMHE, MOAU(DIKYEMUMHU.

[MpuHnun abcTpakiii JeKUTh TAKOK B OCHOBI MTOOYIOBH i€papXiqHOT
cTpykTypu miarpam Metojonorii IDEFO0, mo no3sonsie pospoOmroBaTu
CHCTEMH 32 CIIPaJIbHOIO MOJIEIUIIO KUTTEBOTO IIMKIY Ha KOHLENTYaJIbHOMY
PpiBHI.

Peamizamisi cucremMu 3a BUTKaMM CHipajdbHOI MOAENl Yy BHIVISAL
iepapxivyHOi CTPYKTYpHU 3 JiarpaM J03BOJIsIE€ aOCTparyBaTucs Ha KOXHOMY
BHUTKY BiJl JIpiOHUX AeTallel, BUAUIATH iCTOTHI BIACTUBOCTI CHCTEMH IS
KokHOro piBHA. KoXHMH HacTymHHWH piBeHb MOAENl — Jiarpamu, IO
JeTali3yloTh CBOI BY3JIH, SIBJIsiE COOOI0 HOBUH MPOTOTHII.

IIpu peamizarmii miarpamm A-O0 po3poOmoBad abcTparyeTsecst BiX
(GyHKIIH TporpaM NPOrpaMHOTIO KOMIUIEKCY, MOKa3yI4H TUIbKA HOTO
npusHaueHHs. Ha pgiarpami gexkommosunii AQ assi KOMIUIEKCY MpOrpam
MTOKa3yIOTh (YHKIIT, IO BiOOPaXyOTh MPHU3HAYCHHSI KOXKHOI MPOTpaMH
KOMILIEKCY, aOCTparyrouuch Bif X BHYTpimHIX ¢yHKUiA. HactymHuid
piBeHb Aiarpam MoOZeJi — MOKa3zye AJsl KOKHOTO MOXYJsSl MpOorpaMu HOro
OCHOBHY (yHKIit0. Ha HIkdoMy piBHI OCHOBHA (PYHKIIiSI KOXXHOTO MOYJIS
JETAM3yEThCsl QYHKINIIMA WOTO Tpomexyp. SKIo Mporeaypd MOy
BENIMKi, TO iX (yHKUii MOXHa JEKOMIIO3YBaTH II€ Ha HW)KYOMY piBHI.
SlcHO, Taka NEKOMIO3HWINiS MPOUEAYpP HEOOXiAHA TINBKU JJSi MipKyBaHHS
HaJ[ BMICTOM TIPOIIEAYD.
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Takuii miaxig J03BOJIIE TOYHO, MPO30PO 1 MOCTYIIOBO TEPEIaBaTH
3MICT MIPOTPAMHOI CHCTEMH 3aMOBHHKY; POOUTH CHCTEMY 3pO3YMUIOI0 MpU
PO3po01Ii, HaliHHO MPaLOY0I0, 1 MOKHA JIETKO MOIU(IKYBaTH.

3.1.2 IlpyHOUNI MOAYJIBHOCTI

IlpuHtun  MOIYNBHOCTI Tiepenbadae pPO3MUICHHS CHCTEMH Ha
nporpaMu abo MOy 3 IEBHOIO METOI0.

Memal: cipolieHHs Ta IPUCKOPEHHs pillieHHs Tpo0i1eMu

,»CKJIagHy mpo0ieMy JieTiie Ta MBUALIEC BUPIIUTH, SKIIO PO3AUTUTH
npobiemy Ha 2 mpocrinn npobnemu”. ChopmynboBanuii I'. Maiiepcom
OPUHIMI MOAYJIBHOCTI, 3a0e3neuye MOXKIHUBICTD YTBOPIOBATH IPOTpaMu
OyIIb-SKOi CKIIaTHOCTI.

[Tokaxemo, MmO TPHUHIMII MOIYJIBHOCTI IIiHICHO JO3BOJISIE JIETIIE
PIIIMTH Ta MIBUALIE PO3B’S3aTH MPoOIeMy Oyab-SKO1 CKIaHOCTI.
Hexaii X1 ta X2 npobnemu, siki Tpeba po3B’s3aTy.
C(X1) ta C(X2)— dyHKIii ckIaaHOCTI pimeHHs mpodiem X1 ta X2.
T(X1) ta T(X2)- ¢yHkuii BuTpar yacy Ha pimeHHs npodiem X1 Ta
X2.
Bimomo, mo cknagHicTe mepmoi mpoOneMu MeHIne abo JTOpPiBHIOE
CKJIAIHOCTI IpyToi mpobaemMu:
C(X1) <= C(X2)
SlcHo, mo: T(X1) <=T(X2).
Uum ckIagHima mpodiaeMa, TUM OiTblre 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 PUHIIMIL: 00 BUPIIIUTH CKIIAAY MpodiiemMy,
Tpeba po3AITUTH 11 Ha YaCTHHHU.
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Mema 2: po3nineHHs IPOTPaMHU 3a OpraHi3aifiHAM IPUHITHIIOM

Kommiekc mporpam [inmaTe Ha TporpaMH B 3aJ€KHOCTI Bij
npuzHaueHHss [13  BupoOHMuMM  ninsHkaM. Hanpuxnan, IUTSHKH
BHPOOHMIITBA OyXranTepis, BIIIIT KaapiB, CKIATyBaHHS 3aCTOCOBYIOTH Yy
poboTti cBoro mporpamy. [Iporpamy MoXKHA PO3MOIAUTHTH HA MOJIYJ 3a
GyHKLIAMH, A€ KOXHa (QYHKLiS Mae CBOro KopucTyBaya. Hampuknan,
aJIMiHICTPaTOp, KOPUCTYBAY.

Mema3: 3MEHIIUTH PO3MIp MPOTpaMH 3a OOMEKEHHIM KOMITIIATOpA

YacTo KOMIUISATOPU CHCTEM MPOTPaMyBaHHS MalOTh OOMEKEHHsS Ha
po3Mip BXigHOI mporpamu. Po3nijeHHS mporpamMud Ha MOAYJi JI03BOJISIE
KOMITUTIOBATH BEJIMKi TIPOTPAMH TT0 YaCTHHAM.

Mema 4: 3a6e31e4nTH KOJIEKTHBHY PO3POOKY MPOTpaMHu.

[Ipu xonexTHBHIA pO3pOOLi MPOrpaMHOTO 3a0e3MEUCHHST KOKHOMY
PO3p0o0ITIOBaYy BUIAIOTH CBOKO YAaCTHHY POOOTH — MOAYJIb. SIKk MU Oaumiu 3
MOTIEPEHBOT0 MaTepialy, XOPOIIUHA MOIYJIb CJ1a00 MOB’S3aHUH 3 IHIIUMHU
MoayJsisiMu. Taka BIaCTHBICTh CIPUSE KOJIEKTUBHIN pO3pOOIIi.

Mema 5: npucKopuTH po3pOOKY MIPOTOTHILY.

IIpu po3poOIi mporpamMHOi CHCTEMH MOKHA BHAUIATH Yy MOIYJh
CKJIaJIHy YacTHUHY MPOrpaMu, 100 ii MokHA OyJio JIETKO MOIU(IKyBaTH
Haganmi. MoXHa TakOX BHIUIMNTA Y MOJIYJb HE 30BCIM SICHY YacTUHY
PO3POOKH TSI TOAATBIIOTO OKPEMOTO HaJIarOKEHHS.

VY Bcix MOBax MpOrpaMyBaHHS MOJAYJIb CHHTAaKCHYHO BifocOoOJeHa
OmUHMIS. MoOIynb CKIaJaeTbesi 3 PO3AUTY iHTepdeiicy Ta po3aildy
peamizamii. I[HTepdeiicoM MoXHa BBaxkaTH (QOpMallbHI TapaMeTpu
MPOTpaMH, IO TO3BOJISIE PO3TIIAATH IPOTpamy, SIK OKPEMHH MOJTYJIb.

OntumaneHuii po3Mmip Monyns 7 + 2 mpouenypu. OntumanbHHUN
pO3MIp MOAYJS JTUKTYEThCS TaKUM MIpKyBaHHSAM. Sk MU Oadwmiv, 9um
MEHIIIE MOMAYJb, THM TMPOCTINIE BiH peaii3yeThcs. JJIT CTHKOBKU ITBOX
MOJYJIiB HEOOXiJTHO MaTH MiX MOIYyNbHHU iHTepdelic. 31 3MEHIICHHIM
pO3Mipy MOJYJIiB, 3pOCTa€ iX KiJIbKICTh, @ TOMY 3POCTal0Th BUTPATH Ha
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inTepdeiicu. OTOX, MOBUHHA iCHYBAaTH OINTHMAajbHAa KIUIBKICTH MOMIYJIIB
JOCTaTHBO MaJInX 3a 00’ €MOM, po3po0OKa SIKUX Ja€ MiHIMAJIbHY BapTICTb.

IMomaBanHs cuctemMu (QYHKI[IOHATHHOIO  MOJCIUIIO,  J03BOJISIE
po3po0IoBaTH 1i MOAYIBHY CTPYKTYPY, I€ KOKHHH MOAYIh — (DyHKIIiS
niarpamu. JliarpaMul JEKOMIO3HIIIT TAKMX (QYHKIIH MOKa3ylOTh CTPYKTYPY
MonyJiB 3 mpoueayp i ¢ynkuiid. IlogaBaHHS BMiCTYy MOIYJIB Yy BHIJISII
Jiarpamu, JJO3BOJISIE 3POOUTH CTPYKTYpy CHUCTEMH 3pPO3YMINIOK0 1 Jae
MOXJIHBICTH MOTU(DIKYBaTH Ti.

HaounicTs rpadiyHoro nojgaBaHHs Hporeayp i GyHKIIHA 103BOJISE
aHalli3yBaTu BMICT MOJYJIB Ta OJIEpPXKyBaTH sKicHI Momyini. Jlns anHamizy
BHKOPHUCTOBYIOTh CEMaHTHYHI KPHUTEPii AKOCTI (PYHKIIIOHATEHUX MOJIEIICH.
Takuii anaii3 3a0e3neuye HaAIHICTh, €PEKTHUBHICTH POOOTH.

Mooynenicms 0o36o15€ TIPO30pO HepeaBaTH 3MICT IIPOrPaMHOL
CHCTEMH; POOUTH CHUCTEMY 3pO3yMIiJIOI0, HaAiiHO mpamoroudor. Taky
CHCTEMY JIETKO MON(iKyBaTH.

3.1.3 IpuHuunu Jokanizauii, yracHHs iHopmauii, y3roaxeHocTi,
MOBHOTHU Ta MiATBEPIKYBaHHS

Hpunyun noxanizayii

[punnun nokamizamii cTBEpIKye NPO HEOOXIIHICTH PO3MILIYBaTH
BCI €IIEMEHTH MOMYJsA, IO TIOB’si3aHi 3MicToM, pazoMm. lle smenuye
inmepghelic MOOyas, GNAUBAE HA eQEKMUSHICMb CUCHEMU 3d YACOM,
EKOHOMUTNL NAM ‘SMb.

Peamizaniss mpuHUOMOY JoKamizauii mpu po3poOui MoAyist poOHTH
MOOYIL  MiyYHUM 3@ 3micmom. Y METONOJIOTII TIPHHIMIT JIOKaji3amii
3aKJIaJIeHO Y CEeMAaHTUYHUN KPUTEPill «CKIIQIHICTH/3PO3YMITICThY.

IHpunyun npuxosysarnus ingopmayii

[lpuaunn npuxoByBaHHA iHGopMmalii (4opHAa CKpUHSA) pPOOHUTH
HETNPUCTYIIHUMH JeTali MOAYNS A iHmoOro monyis. Jeram momyis
PO3TaIIOBYIOTh Ha Jliarpami JIeKoMno3uiii GpyHKITiT Moy Is.

IIpuxoByBanHs iH(opMallii MOIyJis Ha jaiarpaMax JICKOMIIO3MIIil
3a0e3MmeuyloTh BHYTPIIIHI Ayrn Ta AyrH 3 TyHenssmMu. Ha miarpami
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JIEKOMITO3HITIi TOMAIOThCS JIOKANbHI (QYHKITT MOZIYJISA, a BHYTPIIIHI AYTH
Jiarpamu 1e JoKanbHI gaHi nux ¢yHkOii. Jlyru 3 TyHensMu Ha BUTBHHAX
KIHLSX BKa3ylOTh Ha JIOKaJbHI JaHi MOAYJS, IO BBOISTHCS 3 KiaBiaTypH
abo (aiiy.

HasiBHICTh CBOTX MaHHMX y MOJIYJsS 3a0e3MeUye pymuHHiCmb MOOYs
(He3aJeKHICTh 3HaUCHb 3MIHHUX BiJl IOMIEPE/IHIX 3BEPTaHb 10 MOIYJIS).

JocTyn 1o nokanbHUX JaHUX MOIYJS Ta A0 iX (YHKLiH 0OMexXeHO
inTepdeiicom. IlpukopaoHHI AYTH MiarpaMu ACKOMIIO3UINI e (hopMabHi
nmapaMeTpu npouenyp intepdeiicy, a BIAMOBIAHI iM Ayru By3na (akTU4HI
napaMeTpH Mpoueayp inrepdercy.

Xopowuti MoOyb 306HI NOGUHEH OYMU NPOCHIUWUM, HIdNC YCepeOuHi.
Mopyni CHIKYIOTBCSL 4epe3 MPUKOPIOHHI AyrH. BoHM OOMIHIOIOTBCS
iHpopMaLiero HEOOXiAHOIO s X 3B’A3Ky. Takuil miaxim poOUTh MoOdyai
CAbKO 3aNeAHCHUMU, A NPOSPAMY NPO30POI0 i HAOTIIHOIO 8 POOOmI.

IHpunyun y3eooocenocmi

VY3romKeHicTh — Ie OJHOMAHITHICTh CHMBOJIIKM Ta TEPMIHOJIOTII y
MOJYJIi Ta TI0 BCil cuctemi. [lpunyun 3abe3neuye po3yminHs i K HACAIOOK
8IpHIiCMb cuCmeMu.

Ha ¢yHKumioHanbHUX giarpamMax iMeHa yTBOPIOIOTHCS 3a MpaBUIIAMU
MOBH MojiemoBaHHs. Omuc iMeH y Tiocapii A03BOJsE BU3HAYUTH 3MICT
iMeH.

Upuﬂuun nosHomu

IMpuntmn moBHOTH T13 mepeBipseThCs JOCSITHEHHSAM METH PO3POOKH
I13, mo Hao4HO mOKa3ye (YHKIIOHATIbHA MOJECHb. [IPHHIUI MOBHOTU
3a0e3Meuy€eThCS CEMAaHTUIHUM KpuTepieM «[IoBHOTa» KOHTPOJIO SIKOCTI
Moneni. Iletl npunyun 3abesneyye eghekmuericmv cucmemu (00EPHCAHHS.
pe3yromamy).

Tpunyun niomeepoicenns

[IpuHIMNT TiATBepIKEHHS — BKa3ye Ha HEOOXIOHICTh MEpeBipKH
pe3yabTaTiB pOOOTH CHCTEMH Ha TPAKTHII, IO 3a0e3MeUYIOTh HAOIlHICHb
pobomu cucmemu.
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3.2 3yenyieHHs Ta 3B’A3HICTH MOAYJIIB MPOrpamMu

Oco0nmBO BaXJIMBY pOJb AL CTBOPEHHS SIKICHOTO INPOTPAMHOTO
MNPOAYKTY TparOTh XapaKTePHCTHUKH «3YEIICHHs» Ta «3B’SI3HICTHY
KpUTEPIit0 «3pO3yMiTICTEY.

Uum OinpIlie 34YeIUieHi 3a 3MICTOM pIi3HI MOAIyJ, THM Tipiie
PO3YMIETBCSI CUCTEMA 1 8adicue Kope2y8anHs MoOynig. SIK HACHIIOK, THM
Oinbie oMIIIOK Oyne 3pobieHo mpH po3polui cuctemH, i Moaudikarii.
Tpeba Hamaratucs yTBOPIOBATH clabko 3yenieni mMomymi. Taki momyni
MOYKHA TIepepOoOITIOBATH Maike He TOPKAFOYH 1HIIMX MOJYJIiB.

Tunu 3uernyieHb MOAYNIB HpW PO3pOoO0LI KOHLENTYyadbHOI MOJIENi
NPOrpaMy MAIOTh CBOEPIOHE MPAKNMYBAHHS.

3.2.1 3yennieHHsI MOYJIiB 32 NPUPOJIOIO 3B’ AZKY

Ilamonoeiune 3uennenns. Moaylibl YacTKOBO «3HA€» CIPYKTYpy
Monynsi2. e o3Hauae mo B Mopynil 4acTKOBO 3amporpaMoBaHuil BMiCT
Monynsa2. [lpu 3MiHaxX y 0JHOMY 3 MOJYJIIB pO3po0IItOBay MOKe 3a0yTH
3MIHUTH BMICT APYTOTO MOIYJIS.

Kepysanna. Ilponenypa mepmoro Moayist Kepye (pyHKIIOHYBaHHSIM
MpoLeaypH Ipyroro MOMyJsi, HaJcHJalouM Kepyroui Aani. KepyBanHs
MOXe BIIOyBaTHCS dYepe3 IpamopIli, nepeMukadi. sl mporo meprimit
MOJIyJ1b TTOBUHEH JI00pE «3HATW» CTPYKTYPY MPOIEIYPH APYroro MOMYJIS.
3MiHa BMICTYy NpOLEAYPHU APYroro MOXIYJsi MOXE MPUBECTH A0 MOMUIIKH.
{06 yHuKHYTH Takoi cUTyallii Tpeda CIiIKYBaTHUCS 3 MPOLEAYPOIO TiIBKH
4yepe3 BUKIIHK.

Hopmanvne 3uennenns. BiACyTHICTh MaTOJOTIYHOTO 3YEIICHHS
MOJIYJIiB Ta KEPYyBaHHSI.

3.2.2 3yenieHHsI MOAYJIiB 32 CTPYKTYPOIO 3B’ A3KY

3uennenna 3a cepedosuujem. HazBeMO CepeNOBHIIEM CHIUIbHY
o0JyiacTh JaHUX Juisi MonyJiB. Takoro o0iacTio Moxke OyTH 00JacTh THITY
Common, Benmuka cTpykTypa 3 iHTepdelicy abo daitn. I[Ipamroroun 3
OJTHIEI0 CIUTBHOIO O0JacTIO, OJWH MOIYJh MOXKE TICYBaTH IaHi iHIIIOTO
MOJYJIsI, SIKIIO OOMIBA MOJYJI MMUIIYTh Y CEPEIOBHIIE.
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3uennennsn 3a 3anucom. OOUIBA MOMYJI BUKOPHUCTOBYIOTH CITUTEHY
CTPYKTYpY JaHuX - 3anuc. [lomunok 6yae mMeHIie, 60 criomy4anHs He yepes
BCIO CTPYKTYPY JlaHHX, a Yepe3 il YaCTHHY.

Abcmpaxmue 3uennenns. OOUIBAa MOIYI Maibke HE3aJIeKHI OIUH
Bizl oxHOro. [I0BHY HE3aJIeXKHICTH MOJYJiB HEMOXKHA 3pobutu. Ilepenaua
JaHUX MDK MOAYJSMH BCTaHOBIIOEThCS 4Yepe3 iHTepdeic craHmapTHOI
CYB/l abo xopucTyBaya; ria00ajibHy Npoueaypy. ApryMeHTaMy IpoLeayp
iHTepdeiicy MawTh OyTH TIPOCTI JaHi ab0 BHKIHMK TMpOIeAypu 0e3
napaMeTpiB.

Peamizanis mMoxymiiB mporpaMu 3a HOPMaJIbHUM Ta aOCTPaKTHHUMHU
3YCIICHHSAMH POOUTH MOIYITI CJIA0KO 3B’ I3aHUMH.

3.2.3 3p’a3HicTH MpoLeAYpP MOIYJIA 32 3MiCTOM

3B’SI3HICTh MPOLEAYpP MOAYIS 3a 3MICTOM HA3UBAIOTh MIYHICHIIO
MoOyns. UuM Oinbllie 3B’SI3HICTh €JIEMEHTIB MOJIYJS 32 3MICTOM, THM
kpame skicte [13. MimHicTe MOIyJss BIUIMBAaE Ha HWOTO PO3YMiHHS,
Ha/IIHHICTh, HA MOXKJIMBICTh BipHOI MOIU(IKAILlIl CUCTEMHU.

Miynicme mooyas i inmepgetic

MilHICTh MOJYJISl BIUTMBA€E TAKOXK Ha 00cAr Horo intepdeiicy. Skio
¢yHKUii Momyns He TOB’s3aHi abo cmabo 3B’s3aHi 3MiCTOM, iHTepdeiic
MOMYJIST BETUKHM, 00 Maiixke Bci PYHKINT yBIHIYyTh 10 iHTEepdeticy. JuBucs
pucyHok 3.1.

a a

IHTepdbenic Cekuin peanisadii mogyns
Pucynoxk 3.1 — CtpyKkTypa MOAYJIS sl HE3MICTOBHOTO 3B’SI3KY
OO0csr inTepdeiicy BIUIMBaE HAa BUTPATH HaM’STi miJ mporpamy. Are,

Uil CTBOpEHHsI mporpamu MoBoro Visual Prolog, ob6car inrepdeiicy
BKJIMBUH 1€ 32 IHIIOI0 IPUIUHOIO.



68

Kowmminsarop Visual Prolog mae oOMexeHHS Ha KiTbKICTh TIPEIUKATIB
y wmoxayni. ['oloBHMH MOIynms TporpamMu IMOBHHEH MaTH KpiM CBOiX
npeauKariB (JIOKaTbHUX 1 r100anbHUX) T100anbHi NpeAUKaTH BCIX MOAYIIIB
nporpamMu. ToMy TpH HasBHOCTI BENWKHX IHTEpEHCIB y MOIYIIIB,
MaKCHUMaJIbHA KiJIbKICTh MPEAUKATIB MOKE OYTH MEPEBUIIICHA.

[Ipu 3micToBHOMY 3B’s3KYy QYHKLIH (IIpoleayp) Moayist iHTepdeiic
MOJYJISI HEBENUKUH, 00 OLTBIIiCTh (YHKIIH JIOKaidbHI. J[MBHCS pUCYHOK
3.2.

A A A1 A2
B B B1 B2
IHTepdperc Cexuis peanisauii Moaynsi

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

Hesmicmosni 36 sa3xku

Jlo He3MICTOBHUX 3B’S3KiB (QYHKITIN (TIPOIEAYP) MOAYJIISA BiTHOCSTH:
BUMAAKOBY, JIOTIYHY, YacoBy, HpoUEAypHY 3B’s3HOCTi. SIKicTh
HE3MICTOBHHX 3B’ SI3KIB MONIIIITYIOTHCS 32 iX ITEPeIiKoM.

Bunaokosa 36 ’sa3nicme

Y Momyni MiX TpolleAypaMH HeMae SBHHUX 3MICTOBHHX 3B’SI3KiB,
TOMy iHTepdeiic MOAyNsA MICTHTh Maibke BCi TPOIEITYPH MOIYJIS.
[Nopyieno npuHIKT «HOPHOTO sKKay». [Ipu poboTi Takoro Moxysst Oyxae
0araTo MOMHUJIOK, MOJIM(iKyBaHHS HOTO BaXKKe.

Hampuknan, mnporpaMicT BHSIBHB — PsI  TPOIEAYp  Pi3HOTO
MIpU3HAYEHHS 3arajlbHOTO XapaKTepy 1 BHPIIIHMB 3pOOUTH 3 HUX OKpEeMHUI
Monyib. [Ipoenypu Takoro MoayJisi He OB’ sI3aHi 3MiCTOM.

Jlociuna 36 ’s3nicme

Monyab CcKIamaeThCs 3 TPOLEAyp, SKi IOB’s3aHI 3a KIacoM
¢$yHKLIH; 32 KIacoM BXiHMX a00 BUXITHHX JaHHX, a HE 32 iX 3MiCTOM.
Hampukian, 10 Momyist BiJHOCATH NMPOLEAYPH, LIO JT03BOJSE o0paTh 3a
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XapaKTEpPUCTHKAMU JHCK Ta (QuiemKky. BuxigHi Ayrw BIOHOCATBCS [0
OOHOI'0 KJj1acy «HpI/ICTpO.l' YUTAHHA-3AIIUCY».

[MomMuKOBO 70 I1IBOTO THITY 3B’SI3HOCTI BIJIHOCSTH CTaHIAPTHI
MOZYJIi MOB IPOTpaMyBaHHS, III0 OPiEHTOBaHI Ha 0OpOOKY MEBHOTO THITY
nmaHoro. Hanpuknax, ™oaynb o00poOku psaki. Lle HesipHo, 00
CTaHJIAPTHUH MOJYJb HE IIKABUTHhCS BMICTOM PsiJIKa, JJISI HBOTO PSIOK
naHe, a He T gaHoro. CTaHAapTHUIT MOJYNb abCTparyeThes Bill BMICTY
psiKa.

IIporienypn CcTaHZApTHUX MOMIYJIIB MAalOTh KOMYHIKATUBHHHA THII
3B’SI3HOCTI.

Yacosa 36 ’s31icmb

[Ipouenypn Momyns BHKOHYIOTBCSI B OAMH KOHKPETHHH Iepiox
poboTtu cucteMu. Mix IporeAypaMu HISIKOTO 3B 3Ky 3a 3MiCTOM Hemae. B
TOH1 ke Yac, MPOLEAYPH TICHO MOB’s3aHi 3 IHITUMH MOIYJISIMA CUCTEMHU.

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

Hanpuknan. Hexait cTBOpeHO MOIysb, IO Mae€ MPOUEAYPH
iHimiamizamii iHIMKUX MOAYNIB: iHTepdeicy; aaMiHicTpaTropa; PO3yMiHHS
TEKCTy TPHPOAHOI0 MOBOIO. SICHO, IO BCi MOYAaTKOBI YCTAaHOBKH IS
Moy cBoi. Ilpoueaypu mMomy:ns iHimiamizamii MOB’s3aHi TINBKH 4acoM
BUKOHAHHSI CUCTEMH — BXOJIOM Y CHCTEMY.

Takuit MomyIp MOXKE MaTH Iyke Benukuil inTepdeiic. lle mopymrye
TIPUHITUT 3aX0BAHOCTI iH(OopMarIii.

Ilpoyedypna 36 ’sa3uicmo

OyHKITIT MOIYIIA Pi3HI 3a 3MICTOM TPYIYIOTHCSA B MOIYJI TOMY, IO
(hopManbHO Ha IKOMYCH eTari 0epyTh y4acTh B OJHOMY Ipomeci abo IUKIIL.
[IporpamicT, 1m0 6akae BUKOPUCTATH CIUTBHUHA KO JUTSI KiJTbKOX Pi3HUX 3a
3MICTOM HPOLEyp, POOUTE CTPYKTYpPY MOJYJIS 3aIUTy TAHOIO.

3micmosni 36 ’a3Ku

Jlo 3MICTOBHHX 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. [IpuKkiIagoM KOMYHIKaTUBHOI 3B’ I3HOCTI MOKe OyTH MOZYIIb
00poOkm psaakiB. [Iporpamict po3B’s3ye mpodieMy, SKYy BHKOPHCTATH
npouenypy, mod obpobutu cBiii psmok. Moxmyni 3 KOMYHIKaTHBHOIO
3B’SI3HICTIO BUKOPUCTOBYIOTHCS B YCIX MOBaxX MpOrpaMyBaHHSL.

ITocrioosna 36 saznicmo

[Ipouenypu Momyisl YTBOPIOIOTH KOHBEEP, Ha SKOMY HOCHiJOBHO
00poOrOrOThCS AaHi. PesynpTar poboTH Nepiioi mpoueaypu CTae BXiTHUM
naHuM npyroi mponenypu. Jami amii moBToproroThes. Mik (QyHKIisIMA
3B'30K NMpUYMHA — HACHiZOK. Hanmpukian: mpouynTatv KOMIOHEHTH (aiiity
B CIIMCOK; 3HAWTH MiHIMAIIbHUH €IEMEHTY CIIMCKY; BUBECTH MiHIMallbHUI
€JIEMEHT Ha eKpaH.

Ilosna ¢ynxyionanvra 36 a3uicme

Bci npouenypu Moayis po3s’s3yoTh OnHY 3amady. Bei mpoueaypu
MOJIyYJSl TOTYIOTH JaHi Ui BUKOHAaHHS OCHOBHOI (pyHKHII Momyns, o
MOBEpTaE PO3B’A30K 3amadi. Moaymi 3 (YHKI[IOHATBHOI 3aJICKHICTIO
HaWKparii.

Pymunnicmo mooyns

PosriisHeMo 1ie 0JIHY BaXXJIMBY BJIACTHBICTH MOAYJsl. PyTHHHICTIO
MOJYJISI Ha3WBAIOTh HE3AJCKHICTh MPOLEAYP MOMAYJS BiJ MOMEPEIHIX
3BepTaHb 0 HHUX. PYTHHHICTH — JOCTOTHCTBO MOAyis. PoGoTa mpoueayp
MOYJIS TOBUHHA 3aJIeXKaTH TUTHKH BiJ 1X IMapamMeTpiB, a HE BiJ MOTEPEIHIX
BUKJIMKIB. PyTUHHICTH MOMyIIst 320€311€4UYIOTh JIOKAIbHI JaH1 MOIYJISL.

bynemo BBaxkaTtm QyHKIlifo, Mo HamrcaHa MoBoro Common Lisp
MaiuM  MoxylieM. PosrimsiHemMo npukiany  QyHKOII 3 BiICYTHICTIO
pytuHHOCTI. DYHKIIISI paxye KUTBbKICTh €JIeMEHTIB crucky. [lpu mepmomy
BUKJIMKY (YHKIi BimmoBigs BipHa. [loumHAIOYM 3 APYroro BHKIHKY
(yHKIT BIAMOBIIL 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 67 9))
4

CL-USER> (K ‘(24 6) )
7

Oyukuis He pytuHHA. [IprunHa: 3miHHa S rioOanbHa, ii 3HAYEHHS
30epiraeTbcsl Bi BUKJIHMKY 10 BHKNHKY. 11100 (yHKIisS cTama pyTHHHOIO
TpeOa He MPHUBJIACHIOBATH 3MIHHIHN S 3HaUEHHS M1 9ac poOoTH (pyHKII.

Inoxi pyrtuHHiCTH 3aBaxae. CuTyaris MOXX€ BHUHUKHYTH, SIKIIO
KOXKHUII pa3 Tpeba oOpoOmIOBaTM HE TOYATKOBI JaHi, a pe3ynbTar
nonepeanboi pobotn  ¢yHkuii. Hampuknan, npu KOXXKHOMY BHKIIHMKY
(hyHKIIIT To1aBaTH 10 MOMIEPEAHBOI CyMH HACTYITHY.

Peamizamiss MomynmiB 3 KOMYHIKATHBHOIO, TIOCHIJIOBHOIO — abo
(HYHKIIIOHATIBHOIO 3B’ SI3HICTIO pOOUTH MPOrpamy 3p03yMijioro, e()eKTUBHOO
1 HagiiiHOW. BUKOpHCTOBYiiTE pyTHHHICTE MOIYJIS TaM, Ae HeoOxinHo. Lle
3po0OUTh IporpaMy ePeKTHBHOIO.

3.3 CTBopeHHs (PYyHKUIOHAIBLHOI MO/IeJli MPOrPAMHOI CUCTEMH

Hexait Tpeba po3pobutn nmporpamuuii komiuiekce « TecTyBaHHS 3HAHB
CTyAeHTa». BipHa oIliHKa 3HaHb CTyJEHTa 3aJIC)KUTh BiJl SIKOCTi TECTY.
Tectn MoxyTh OyTu pi3HOi (opMH 3aleXHO Bixg iX MNpU3HAYEHHS.
[TporpamMHuMii KOMIUIEKC CKJIAIaTUMETHCS 3 TPHOX MpOrpaMm, sKi MOBHHHI:
JOTIOMaraTy BHKIQJady pO3pOOIIOBATH TECTH JUIS KOHTPOJIO 3HAHB;
MPOBOJUTH 3alIaHOBaHe ab0 iHAWBiAyallbHE TECTYBaHHs 3HaHb CTYJCHTIB;
00poOIOBaTH pE3yNbTaTH TECTYBaHHSA 1 JaBaTH pEKOMEHMIAIlii Jis
MMOBTOPHOTO BUBUEHHS MaTepiaiy.

[IporpaMu MOXYTh BHUKJIMKATHCA SK OKpPEMO KOXHa, TaK 1
nmociizioBHO. Pexxum poOoTH 3aliekuTh BiJl 00paHOT KOPUCTYBayeM OMIIil
MEHFO TOJIOBHOT TPOTPAMHU.

Po3pobka mporpaMHOT0 KOMIUIEKCY MOYHMHAETHCS 3 miarpamu A-0.
Ha pgiarpami  300paxyeThcst  (QYHKI[S — 3arajlbHOTO  MPHU3HAYCHHS
nporpaMHoro komuiekcy. Jyrum ¢yHkmii  300paxyioTh  3araibHHN
iHTepderic KOMIIEKCY i3 OTo cepenoBuleM. J{uBrck pucyHok 3.3.
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Buknagay MnaH
TECTYyBaHHS
/
HasuyanbHuin AxicHun Tect
marepian -
OuiHNTK ~ /
] e | oopuns
YA "0 e pesynbTatamm
3HaHHS ® Ta pekomeHzauisiMm
cTyneHTa
OujiHKa 3HaHb
MNporpamuun cTyaeHTa

KOMMIeKc
"TecTyBaHHS 3HaHb"

MeTa CTBOpEHHS NPOrpaMHOro KOMMIEKCy: NONiNWnTH
SKICTb TECTY Ta OLiHKM 3HaHb CTyAeHTa
MeTa cTBOpeHHst mofeni: Po3pobka dyHKLIi MPOrpaMHOro KOMmnekcy

Touka 3opy: Buknagava

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

OyHkuis «OUiHUTH 3HAHHS CTYACHTa» € MPU3HAYCHHSM CHCTEMH.
®yukuis npamoe B 3-X pexXuMax: MOJIMIICHHS SKOCTI TECTy, TECTYBaHHS
CTYACHTIB,  OJEpXaHHsS  pe3ylbTaTiB  TECTyBaHHS  CTylIeHTa 3
pexoMeHpamisiMu. Bei pexxuMu poOOTH KepyOThes IIAHOM TECTYyBaHHS i
BUKJIa/Ia4ueM, a BUKOHYIOThCS KOMILIEKCOM TporpaM «TecTyBaHHS 3HAHBY.
Jlisi BUSBJIICHHS aKTHBAIi KOXXHOTO PEKAMY KOMIDIEKCY HEOOXiTHO
JIEOMITO3yBaTH OCHOBHY (DYHKIIIIO.

Ha piarpami gexomnosunii AO 300paxyroTbcsi QyHKUii mporpam
KOMIIIEKCY 1 3B’ s13KH Mix HUMH. OyHKIIT giarpamMu AQ po3KpHBAIOTh 3MICT
¢yskuii «OUiHUTH 3HAHHS CTYACHTa». BakinBo, mo KokHa (YHKIIS €
oKkpeMmoro mporpamoro. Tomy nyru KoxkHoi (yHKHii BKa3ylOThb Ha CBOE
cepenoBuiie: moaei, iHmn mporpamu, CKBJl, Marepianm mucruriizy,
3BiTHI (hOpMH.

JuBuce pucyHok 3.4.
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Buknagay  C1

Mnax c2
TECTyBaHHS!
Bl 3
npo6HUM
HaByanbHuit Y v TecTom
marepian Po3pobuTtu crvReHT E'Ielg;nmaTaMVl
M— | Tecr 3 (P | npoBroro
al N TECTyBaHHS
® BO 3
TECTOM v
Mporpama Tectysatt |~
CTBOPEHHA  (|) o | -
TecTy =
s T/A_, o Bl ®dopmn 3
- D raran peaynbTaTamu

CTyaeHTa .
Ta pekomeHaauigsmm

B3 TeCTyBaHHs
TECTOM ObpobuTi

pesynbTatu »01

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

pesynbratis

Pucynok 3.4 — Jliarpama nexommo3sutii AO moka3ye 3B’s130K MiX IPOrpaMaMu KOMILIEKCY

Ha giarpami AQ € kiJibka OUISXIB 3 MOCTIOBHUM THIIOM 3B’SI3HOCTI
Mik mporpamaMu Komruiekcy. IInsxu BKasyloTh Ha PEXUMH pPOOOTH
KOMILIEKCY.

Peotcum noninwenus axocmi mecmy BukopuctoBye QyHkmii Al i A2
B LUKJIi, TOKH SIKICTh TECTY HE CTaHE 3aJ0BUIBHOI0. AJlc BUKJIMKH MPOTPaM
BiAMOBITHUX (GYHKINSIM PO3ipBaHi y Yaci. 3aBIaHHs TECTY Ta BIAMOBITHI M
pe3yJbTaTH TECTYBaHHS aHATI3yIOThCS MPOTPAMHO, OCMHUCIIOIOTHCS Ta
KOPETYIOThCS BHKJIanaueM. llicis ojepikaHHs BIJIOBIHOCTI TECTIiB
BUMOTaM, TMPOBOJUTHCS TECTYBaHHS TPYNH CTYICHTIB. Pe3ynbratu
TecTyBaHHs OyIyTh 00poOIeHi Ta BUBE/IEHI Ha ekpaH QyHKIieo A3 pazom
3 PEKOMEHAIISIMU CTyICHTY.

Y peswcumi mecmysannsi CTYACHTIB mpawlioloTh ¢yHkuii A2 i A3.
[Ticns TecTyBaHHS MOXXHA aBTOMATHYHO ONEP)KATH PE3YJIbTaTH Y OOpaHiid
¢dbopMi 3 peKOMEeHIAIisIMH KOXXHOMY CTyneHTy. lIporpamm kommekcy
MOXYTh BUKOHYBAaTHCS 1 OKpeMo. MOJMIIMBO 3allyCTUTH TUIBKH OIHY
nporpamy A3 Ui HOBTOPHOTO OAEPKaHHSA DPE3yJIbTAaTiB TECTYBAaHHS Ta
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peKOMEHAIlI{ CTYNeHTY, SIKi TeMH TpeOa TTOBTOPHO BUBYHTH, SKi 3aBIaHHSI
3po0uTH.

PosrnsHeMo nokiagHime BMiCT KOKHOT IPOrpaMH KOMILJIEKCY .

Ilpoepama cmeopennss mecmy BUKOHYE HACTymHI (DyHKIII:
JI0TIOMAarae CTpyKTypyBaTyd Marepiai migka3kamu (po3aii, TemMa, TUTaHH:);
pO3MOJVIiE THUTAHHS 32 TOHATTSAMH, aJIrOPUTMaMH, CTaHJIAPTHUMU
3aco0aMy MOBHM, MeXaHi3MaMH; TMPOIMOHYE CKIACTH 3aBIaHHA Y Pi3HUX
dbopmax 1 gomomarae y miamo3i oOpatm ¢GopMy BITHOCHO TEMH Ta
npu3HaueHHs TecTy. Jlami mporpama jomomMarae: CKJIacTH ILIaH TECTY,
pO3MOIUISAIOYN 3aBIaHHA 33 PO3AUIAMH JHUCUUILTIHM, BMiHHSMH. [licms
YOro BUKIMKAaE TMpouenaypu mporpamu «Tect» mns mepeBipkH TecTy Ha
CTYJCHTAX; OI[IHIOE SKICTh 3aBIaHb TECTYy 3a Pe3yJbTaTaMU TECTyBaHHS
(BaXXKiCTbh, HAIIHHICTD, TOCATHEHHS I[iJIi HABUAHHS).

Ilpoepama «Tecm» cxiagaeTsCsi 3 TPbOX MoOIyJdiB. Bona
iIeHTH(]IKY€e CTyIeHTa, KU Oo0Hpae TeMmy, PIBEHb CKJIQJHOCTI TECTY.
[Iporpama TecTye CTyieHTa 1 MOBEpTaE HOMY 3arajibHy KiJIbKICTh 3aBJiaHb,
KITBKICTh BIpHHX BIAIMOBiZCH, MPOIIEHT BipHHUX BIAIOBiAEW Bij 3araibHOT
KUTBKOCTI 3aBaaHb. [IpOIIEHT BIIMBAE HA OIIHKY, ajie BOHA BHCTABIISIETHCS
iCIIs IETalbHOTO aHAIII3Y TEM 3aBJIaHb.

Ilpoepama 06pobKu pe3yromamy aHaANi3ye TEMH 3aBllaHb, SKi
TTOHATTS, MEXaHI3MHU HE 3HAE CTYIICHT, a00 HE BMi€ 1X 3aCTOCYBATH; 8UAG/ISE
CHUCTEMAaTUYHICTh Ta IOBHOTY 3HAaHb;, BH3HAYA€ BAXKICTh 3aBJaHb IS
CTYJICHTA 1 CKJIaJIa€ JIUIsl HhOTO 1HJVMBIyalibHI 3aBJIaHHS JJISl TIOCTYIIOBOTO
OBOJIOIIHHAM JUCILUIUIIHHA.

Ananiz diaepamu dexomnozuyii

Amnanizyroun ngiarpamy aekomnosunii A0 Mo)KHa cKa3zaTH, IO Ha
miarpami € ocHoBHa QyHKIis «TecTyBaTtu», a iHII (yHKIIT JOMOMIXHI.
3B'30K MK QYHKITIIMA 3MiCTOBHH TTOCITiTIOBHHUH.

Ha miarpami A0 Mix QyHKIissME Tporpam Komiuiekey «Po3poOuTu
tecT» 1 «TectyBatu» He OyzAe iCHyBaTH 34eIUICHHS depe3 cepeloBulle, 00
IIBI pi3HI IIporpaMu He 3HAIOTH CTPYKTYpY Bb/l, a crmiykyroThes 3 HErO depe3
CKB/I.
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Jns  cminkyBaHHS mporpaM depe3 craHmaptHy bJl a6o BJI
KOpUCTYyBa4a € MoBa 3amuTy. JlocTynm 1O JaHWX 3aJIeKUTh BiJi CEMaHTHKH
KIIIOYiB JIOCTYNy Ta CEMaHTUKU AaHUX, a HE BiA CTPYyKTypH 30epiranHs
nmaaux. @opma 30epiraHHsA NaHUX HE CYTTEBA M 30BHIIMHBOI A0 bJ]
porpamMu.

Hunamiuna B/ Visual Prolog 3acHoBana Ha dakrax. Kinrouamu takoi
BJl moxe Oytu Oyapb-sike maHe abo ix xomOiHaris. Ane mias pobortu i3
(hakTamMu HEOOX1THO 3HATH TOPSIOK ApPTyMEHTIB 3 JaHUMH Y (DaKTi.

Bueio: Ioguicmio He3anesicui npocpamu KOMNJIEKCY, He MOICIUBO
3pobumu.

[Tporpamu KOMIIZIEKCY B CBOIO YePT'y MOKYTh CKJIAIaTHCS 3 MOTYJIIB.
Ha pucysnky 3.5 300paxeHo ¢pyHKIT MOAyIiB mporpaMu «TecT».

c1 CTyAEHT

IHiLitoBaHHA

MoZyns

— ineHTudikauii
IHiLitoBaTH
cuctemy
A21
® [lawi npo |peHTUdikaTop
CTymeHTa CTyAeHTa
Moayne ~ |neHTncikyBaTH
RN () o\ | lnewmudiy
~ / A22
Binomocri @ Igf;;mq)ma'rop
npo Tect
o 3HaHHs
Moaynb CTyAeHTa y_V
|neHTudbikavii 2 TectyBatn
13 ——» o1
B3 A23 i
TeCToM &P pesynbTatamu
TECTyBaHHs
()

Moaynb

TeCTyBaHHs! PucyHo

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

Mopayns RUN cTBOproeTbes, mo0 HE MEePEBUIIUTH MaKCHMAaIbHY
KUTBKICTh TpeaukariB komminstopa Visual Prolog. T'omoBHuit momyib
OporpaMd IOBHMHEH MaTH KpIM CBOiX NpPEAMKATIB (JIOKaJbHUX 1
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MI00ANBHAX ) TII00aTBHI IPEIUKATH BCIX MOYJIiB mporpamMu. Moayins RUN
HE Ma€ CBOIX MPEIUKaTiB, TOMY OOMEXEHHS He Oyie mepeBUIleHe.

Mix ¢ynkuismu  moxymie  RUN, «Moaynp igeHTH]iKamii»,
«Momyb TecTyBaHHS ITOKa3aHUH TIOCTIJOBHHMA THIT 3B’ I3HOCTI.

Jlyry, 1110 MOETHYIOTh MOIYJIi 300paxyroTh iHTepdeiic MoayiiB. Y
Monyni imeHTH(ikalii oOupaeTbes iAEHTU(IKATOP TECTy 1 TMepeaacTbes
MOJYJIFO TECTyBaHHS JUIsl 3aBaHTaXEHHS TecTy. l[aeHTmdikarop Tecty
MPOCTHI THI JaHOTo, MO0 3a0e3nedye HOpPMajbHE 3YETUIEHHS MiX
MOJYJISIMU. AHAJOTIYHE MOXHA CKa3aTH Mpo iMeHTU(DIKATOpP CTYACHTA.
SAxmo nepexaBatu cam TecT, a He bJl Oyne mopomKkyBaTHCS 3USTUICHHS 3a
cepemoBumieM. Tomi MOXKIMBO KoperyBaHHS (akTiB TecTty obOoma
MOJYJISIMH, IO € JPKEPETIOM ITOMUIIOK.

Ha pucynky 3.6 momaetbcst BMicT QyHKIiH MOAYJsl TecTyBaTH. Mixk
(hyHKIiSIMHU iarpaMu TIOCTITIOBHUH THIT 3B’SI3HOCTI 1 € 1ukin. Ha miarpami
MOKa3aHo JBa PSKUMY pOOOTH: MEpIIe TECTYBAHHS 1 IPYTe TeCTYBaHH.

IHiLjanisavis NOBTOPHOrO TeCTyBaHHs

) C1 ¢2
InenTucpikatop |neHTUdbikatop
Tecty cTymeHTa
3aBaHTaxuTH Tect
2 —»
|HiLitoBaHHS
53 = y HacTynHoro
TEcToM Obpar 3asaaHHs 3aBMaHHA
" 3aBaHHs
o\ — 232 l Ne signosigi
Mpouenypa
Bubopy 3HaHHs Q6paTM
TecTy cTyAeHTa L »| Bignosigs
Q) A235
Mpoueaypa CTyOeHT Ananiaysatn
BnGopy c3 Bignosigb
3aBaHHsA 233 '
gﬁao;lgﬂypa Ne 3aBfaHHs
Bl noa?li () 3 HesipHoIo
ANoBIAY BiAnosia MigrotyBatn
MOBTOPHE

TecTysaHHa —»0O1
A234

B 3
lMpouenypa ) pesynbTatamin
HaKoMM4eHHs ¢ TECTYBaHHS

Pucynok 3.6 — [liarpama nekommnosunii A23 nokasye BMicT moxyis «TectyBaTim»
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st po3poOKu TIporieryp MOIYJISI MOXKHA 3pOOHTH I OAWH PiBEHB
niarpam. Y mojeni po3poOJieHO He BCi HEOOXifHi miarpamu, 00 1€ TiITbKU
npuknan. [lpu crBopeHHi mozem Tpeba, mob Oylo SICHO WO POOHTH
cUcTeMa i ocsirajgacs MeTa MOJETi.

4 MOJYJBbHE ITPOI'PAMYBAHHSI CUCTEM MOBOIO VISUAL
PROLOG

4.1 CtpykTypa MOy ILHOI MPOrpamMu

[IporpamMHe 3acrocyBaHHs, IO pO3B’sA3y€ peajbHy 3aaady, He
CKJIaJIa€ThCsl 3 OMHOTO MOJAYJS HaBiTh TOJi, KOJU MPOrPamicT CTBOPUB
0JIMH MOAYJb. [IporpaMu 3aBXaIK 3aCTOCOBYIOTh CTAHAAPTHI IHCTPYMEHTH
MOBH, SKi 3a 3MICTOM pO3MOAUIAIOTECS Ha wMoaynm. OcobmmBo 11e
CTOCY€ThCS Tpadiky.

IIporpama 3 KiIBKOX MOIYJIB Ma€ OJUH TOJOBHHM MOIYJIb 1 KiJIbKa
JIOTIOMDKHUX. MOTyITi IpoTpaMu B3a€MOIIIOTH Yepe3 BUKIUKH TII00aTEHUX
npouenyp abo c¢aitnu. Haramaemo, mo mix npoueayporo B IIporosi
PO3YMIIOTh MHOXXHHY TBEpIKEHb, SKi 3alHMcaHi THM CaMHM MPEIUKATOM.
B3aemonist MOy TiB Yepe3 BUKIIUKH TPYIIH TI00ATBHUX (PaKTIB (OCTYITHUX
Ul 3alMcy KITBKOM MOAYJsM) HeOe3leyHa, SK MH Oaumim y
MOTIepeTHHOMY PO3Iimi 3.

Bci Moy mporpamu oopMITIOIOTECS MTOAIOHO TpOTrpaMi 3 OJHOTO
MOAYJSl, MICTATh CEKI[ii OMHCYy JIOMEHIB, MPEANKATIB, CEKIi 3
TBEPKCHHSIMH.

Bigmina B TOMYy, IO TIpH OTOJIOMIECHH] IPEIUKATIB Ta TOMEHIB, CEKIIil
CTBOPIOIOTH TJIOOANLHMUMHU a0o0 JIOKalbHUMHU. [lpouienypu, TBEpIKEHHs
SIKMX 3alicaHi To0albHUMU MPeJUKaTaMy, 3aCTOCOBYIOTh AJISl B3a€MOMIL
MOJIYJIB, a JIOKaJbHI MPOLEAYpPH IOCTYIMHI TUIBKH B ix moxmyni. Tpeba
3ayBOKHTH, IO cami TporeAypu (JTOKalmbHI i TI00anbHi) MOJAIOTHCS B
cekmii Clauses. JIOKaNbHICTh ONHUCIB TNPENWKATIB JIO3BOJISIE B PI3HUX
MOJIyJISIX 3aCTOCOBYBATH OJHAKOBI iIeHTU(]IKATOPH.

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

PosrisiaeMo MpUuKIag MOL[yJ'IBHO'l. mnmporpamMmu.
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3apmganns: Jlanwit HaOip ¢akTiB y ¢aiii, SIKAHd MICTHTh BIIOMOCTI
PO CTYJICHTIB TPYIIU: Mpi3BUllle, rpyiy. Hanmucatn nporpamy, sika BIITy4Yae
CTyAEHTa 3 TPynH 3a mpizBuiieM Ta Ne rpymu, a0o BcTaBisie (QakT mpo
HOBOTO CTYJICHTA B IIEBHY I'PYIIy.

Xoga 3a 3MICTOM BCi IpPOIEAYPH TOB’sI3aHI MiX COOOI0 1 TIOBHHHI
3HAXOAUTHCS Y OJTHOMY MOJYJIi, MH iX PO3MICTHMO Y TPbOX MOJIYJISX, 1100
3PO3YMITH CTPYKTYPY MOIYJILHOT IPOTPaAMH.

Homamo no mporpamu TojoBHHK Momyinb RUN s iHiritoBaHHS
nporpamu. LluM mokakemo, K MOKHA 3MEHIINUTH KUTBKICTh MPEINKATIB y
TOJIOBHOMY MOAYJIIO BEJMKOi NMpOrpamMu. 3BEpHITH yBary, II0 TOJOBHMH
Moayss RUN micTuth BCi T100aIbHI IPEIUKATH MPOTpaMu. Y mporpamax
CEPEeNHBOTO PO3Mipy MOXKHA BCI TJ00aidbHI TMPEAWKATH BKIIOYATH B
KOXKHUI MOIyNb MporpamMu — Lie 3py4Ho. s BETMKHX Mporpam KOXeH
MOJIYJIb MICTHUTB Ti IJI00aNbHI MPEAUKaTH, SKi BiH 3aCTOCOBYE Ta 00 SBIISIE
JUTSL THIITMX MOJYJIIB.

ITo 3amoBuanHto aupektuBa INCLUDE MicTuTh THN JHaHUX, SKHi
3aCTOCOBYETBCS Opay3epoM BHBOJy JepeBa MPOEKTY Ta THIU JAAHUX IS
CTaHAAPTHUX TIOTOKIB BBOIY-BHBOY.

Y roioBHOMY MOJYJIi € TPH TJIO0ATBHI MPEINKATH ISl 3BEPTAHHS 110
IHIIMX MOZYJIB 1 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 rpymu "), nl,
Write ("2. BxmrounTn 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 momuikoro BBoy No mii*/

Include "pruklad.inc"

Global Predicates
Menu ()

Delete ()

Add ()

Domains /* O6’sBa JOKaTbHUX THITIB TJAHUX KOpUCTyBada*/
priz, n_gr = string

Facts-delete /* ImenoBaHna 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 MOXHa CTBOPIOBATH MEHIO i
BCTaHOBJIIOBATH 3B’S30K MDK IyHKTaMH MEHIO 1 iX peamizaui€ro. 3a
pPEKOMEHIAITIEI0 Y KPUTEPISAX SKOCTI IMPOTPAMHOTO 3a0e3leueHHsT 001acTi
Facts oOpano J0KaIEHUMH.

4.2 OcHOBHI NOTOIKeHHSI HANIMCAHHS MOAYJILHOI NPOrpamMu

Hanucanus nporpamu moBoto Visual Prolog Bumarae BuUKOHaHHS
HACTYIHUX HOTOJKECHb.

1.Y monyni rnoGansHUMHU 00 SBISAIOTH Ti NMpEOUKaTd, sKi OyayThb
3aCTOCOBYBATHCS IHIIMMH MoxmyisiMH. [Ipenmkary, mo 3acTOCOBYIOTHCS 3
1HILIOTO MOJYJIA, TAKOXK 00’ SIBISIIOTH TTI00aIbHUMHU.

2. Tpeba mam’sTaTH, MO B Tporpami Moxe OyTH JHINE OJIHA
HeimenoBaHna cekuis FACTS B rojgoBHomMy Mmonyni. B iHmmx Momymsx
cekuii FACTS Tpeba iMeHyBatH.

3. I'moGanpumii ¢akt 3 xapakrepuctukoro SINGLE mnoBunen

pO3MIIITyBaTUCS TITBKH B ToJOBHOMY Moxyii. Ilpmdaomy cekmiss GOAL
noBUHHA 3HaxoauTHcs nepen cekiiero CLAUSES, y sikiii € el ¢axr.



81

4. I'mobGanpHI TIpeAMKATH MOXKYTh MaTH TJIOOANBbHI ab0 JIOKaJIbHI
TUIIX JAHUX.

5. ¥V pa3i HeoOXigHOCTI MOXHa 00’sBUTH TioOampHI (hakTH, aie
OKPEMHUM MOJTYJIEM.

6. [Mopsinok po3MillleHHs MPEAUKATIB Y TJI00ANBHUX CEKIIsIX Pi3HUX
MOJIYJIiB MOKe OyTH pi3HHM, IO AO3BOJISIE CTBOPIOBATH OiOmioTexkHu 3
npoLeIypaMu B 00’ €KTHUX KOZAX, SIKI MOXKe 3aCTOCOBYBATH BCS IIPOTpaMa.

7. Tlopsmok pO3MIIIEHHST JOKAIBbHUX 1 TJI00abHUX CeKIid Yy
MporpamMi He BaXKITUBHH.

4.3 O0’siBa r100aJIbHUX NMPEINKATIB

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

Sxmo kopuctyBau HanucaB Ou cBiif npenukatr STR_LEN, To BiH On
HOro OIMCasB.

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

[To 3amoBYaHHIO, SKIIO KOHKPETH3alis HE BKa3aHa, BCI apryMEHTH
BBQ)KAIOTHCS BX1THHMH.

Koxen aprymeHT mnpeamkaTa INepeiae B TpoOUenypy JaAaHi abo
noBepTae pe3ynbrar. [Ipu pi3HUX BUKIMKaX MpOLEAYpU B Hel MOCTyHaroTh
pi3Hi aHi i BiANOBIIHO IM TIOBEPTAIOTHCS pe3ynbTaTH. ToOTO B mpoueaypy
MOCTYIIa€ BXIAHHUM MOTIK ITaHWX, 2 BOHA MTOBEPTAE€ BUXIMHUN TMOTIK JaHHUX.
Buuatoun aiiny, MU TOBOPWIIM TIPO BXiJHI 1 BUXiJHI MOTOKU JaHUX MikK
nporpamoro i Qaiinmom. TakuM YWHOM MOXHa cKaszatu, 1o Visual Prolog
bazyemvcs Ha NOMOKOGIU OpeaHizayii.

I'moGansHOIO MOke Oyt npeaukar-QyHKiis. Koxna ¢yHkIis Mae
MEBHUU THUII, SIKMM 3aJla€Tbcsl OKpeMO. JIMBUCS NPUKIIA] IPOTpaMu HUKYE
nyHKT (4.1). IIpn 06’saBi THIY GYHKIIT Tepen GYHKTOPOM BKa3yIOTh THII
pesynbraty. Ilicnsa goro ¢yHkuii npunucyioTs e tam (4.2).
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Ilpu BuKIWMKY (YHKISI MICTHTH TIIBKH BXIiTHI JaHi, a pe3yJbTaT
MIPUBIIACHIOETHCA 3MiHHIN (4.3). ¥V TNl BOHa Mae apTyMEHTH IS BX1IHUX
JaHuX i 78 pe3yabTaty (4.4).

Posrisaemo npukiag mporpamMu 3 QyHKITIEFO.

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 HammWcaTH OporpaMy Ha  IHIIH — MOBI
nporpamyBaHHs. 751 BUKJIMKY Takoi MporpaMmy 3 MporpaMu MOBOIO Visual
Prolog ii HeoOximHO 00’ IBUTH SIK 30BHIMTHIN TTOO0ATEHUN TIPEIUKAT.

O6’aBa mpenukaTy MOBWHHA MaTW Ha3By MoOBH. Hampukman, ams
BUKOpPHUCTaHH: rporpamu Ha MoBi C, Tpeba 00’ IBUTH:

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

Bin koHKperu3amii apryMeHTIB 3aJIe)KHTh MOBa MOJAaHHS BXiAHUX
JaHUX.

4.4 CTBOpeHHsS1 MOAYJIbHOI IPOrPpaMH eKCIEPTOM 3aCTOCYBAHb

CtBopuTH MOAYNBHY TIporpaMy HE MOXHa 0e3 ekcrepra
3actocyBaHb. Jlist 30MpaHHSt MOAYJBHOI TporpamMu Tpeda MaTH OIHC
CTPYKTypu TmporpaMu 3 MoayJiiB. lleli ommc BHKOHYe eKcIepT
3aCTOCYBaHHSI, SIKUH Ma€ 3acobu onucy CmpyKmypu npoepamu 3 MoOoyis.

CTpyKkTypy HporpaMH MOXKHa PO3POOUTH TMiCAS BU3HAYCHHS
XapaKTEepPUCTUK MPOEKTY 3a onmiero Project/New Project roioBHOT0 MeHto.
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4.4.1 Yomy nmpoext?

3actocyBanHs ommii Project mpm po3poOIli mporpamMud HaBiTh 3
OJTHOTO MOJIYJIS [Ia€ PSIIT TIepEeBar.

IIpu ctBOpenHi HoBoro mpoekty (omiisi Project/New Project) Ha
€KpaH BUBOIMTHLCS MiaJoroBe BIKHO mporpamu «EKclepT 3acTocyBaHb»
(Application Expert). ExcmepT 3acTocyBaHb /03BOJIIE IPOrPaMICTY
asmomamuyno peanizogyeamu psao Oill, peanizayis AKUX BUMA2AE
2MUOUHHUX 3HAHL TIPO BUKOPHUCTAHHS PECYpPCiB CHUCTEMH NPOrpamyBaHHS
Visual Prolog.

IIporpama Moske peamizoByBatucs i podoru B pizaux OC (DOS,
DOS  posumpenuit, WINDOWS, OS/2). Excnepr 3acrocyBaHb
ABTOMAaTUYHO  BpPaxOBYE  OCOOJIMBOCTI  CTBOPEHHS  MpOrpamM, IO
BUKOHYIOThCS B I[MX OMEPAIiiHUX CHCTEMAX.

Cucrema mnporpamyBanHs Visual Prolog mo3Bosise crBOproBatu
iHTepdeiic Mixk mporpamoro Ha Visual Prolog i mporpamamu HanucaHUMU
Ha IHIIMX MOBax, NMPU YMOBi, II0 KOMIIUISTOPH IIMX MOB BHPOOJISIIOTH
00’€KTHUH KOJ 1 3aJO0BOJIbHSIOTH IEBHUM IHOroKeHHsAM. Lle mo3Boise
peai3oByBaTH JIesKi NpOIEIypy Ha IHIIMX MoBax: assembler, C++, Java,
Delphi, Visual Basic.

IIporiecn xommimsMii i mMOOyIOBH Tporpam, OiOIOTEK y pPi3HUX
MOBax 3HA4YHO BiApi3HAIOTECA. Excmepr 3acTrocyBaHHS 3pOOMTH Bce
ABTOMAaTHYHO 3aCTOCOBYIOYH TIOTO/IKCHHSI.

Excnepr 3acTocyBaHbh MOe caM BiiOpaTH i BKIIFOYATH B TPOTpaMy
IHCTpyMEHTaabHI  3acoOM  poOOTH 3  Bi3yalbHHM  iHTepdeiicom,
iHTepdelicoM pobOTH B TEKCTOBOMY pEXHMi, poOOTH 3 HE Bi3yaJbHUM
inTepdericom mix WINDOWS.

IIpu poGoti Ham mporpamoro i TpH i QYHKIIIOHyBaHHI HEOOXiTHO
MaTH psia QaiiiiB: 30BHIMIHBOT 0a3u JaHUX, [IO OMUCYE MPOEKT; MOJYIIIB
mporpaMyd Ha BHXiAHIH MOBi; pecypcH BisyasnbHOro iHTepdeiicy(BikHa,
MEHIO, TTaHeJl IHCTPYMEHTIB, MKTOTpamMu, Tomo). s podotn 3 daiimamu
NOTPiOHO IaM’sITaTH, e PO3TaloBaHi (ainm Ta iX iMeHa; IIyKaTH iX.

Excnepr 3actocyBaHb iHTerpye ¢Qainn aBTOMaTHYHO, CTBOPIOE
CTPYKTYpy KaTaJlOriB - TOJOBHHMH KaTajor 1 HOro MiKaTaJord, HpU
CTBOPCHHI ITPOEKTY.
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T'omoBHUI KaTajgor MPOEKTY MOXe iCHyBaTH ab0o CTBOPIOBATHCS IIif
yac CTBOPEHHS MPOEKTy 3a BUOOpOM KopucTyBada. Karamor i miakaTamoru
cIleniaii3oBadl, TOOTO KOXEH 3 HUX MICTHTH II0 3aMOBYAaHHIO CBIf THII
(hatimis.

Bei daiinm, mo MicTaTh iHTErpoBaHy iH(GOPMALIO Ui BCHOTO
MPOEKTY, MAIOTh iM’s IPOEKTY 1 PO3PI3HAIOTHCS TUTBKU PO3IIUPEHHSM.

4.4.2 KaTajoru npoexkTy Ta ix Npu3HAYeHHS

[Ticnst CTBOpEHHS TPOEKTY EKCIepPT 3acTOCyBaHb ABTOMATHYHO
CTBOPIOE TOJIOBHUH MOJYJb MIPOEKTY, CTPYKTYPY KaTaloriB MPOeKTy; 6a3y
JaHUX IMPOEKTY, IO MICTHTH BCi MapamMeTpHu MPOEKTy, oOpaHi mpu Horo
CTBOPEHHI.

B karamo3i 3 iM’SM TNpOEKTy aBTOMAaTHYHO CTBOPIOIOTHCA IBa
karanoru: OBJ, EXE i daiinm:

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

@aiin 3 po3mmpeHHsIM «PRO» MicTUTh mabioH THIIOBOI MporpaMu
Ha [Iponosi. 111abioH Mae HA3BM TUIOBHMX CEKI[iH 1 MIa0JIOHM OCHOBHHX
THUTIB TBEP/KCHb.

@aiin 3 posmmpenHsM INC MicTUTh TO 3aMOBUYaHHIO TIIO0ANbHI
00’SBM (OMEHW Ta TpeauKaTH), HEOOXigHI MJs Teperjsimay Jepesa
CTPYKTYPH IPOTpaMH Ta r100aIbHI CUMBOJIIYUHI iMeHa (ailliB ISl JOCTYITY
no ¢aini. YV Qain TakoX MOXHa BCTaBUTH (parMEeHTH NPOTrpaMH, SKi
PO3p0O06IICHO TIONIEPETHEO.

@aiin 3 posmmpenHsM PRE Oyne matu rimoGanbHi mpeaukaTu
MOJIYJIiB IIPOTPAMH.

Karanor OBJ npusnaueno ¢aiinam, siki € pe3yabraTaMu KOMITUIALII.
Karamor EXE npu3HadueHo Il TPOrpaMu, IO BHKOHYETHCS, 1 (ailmis
HeoOximHux ams poboru mporpamu. Kartanor EXE mictute Takox (aiin
MTOMUJIOK BUKOHAHHS.

Ha mouatky po0OoTH eKcmepTa 3acTOCYyBaHb y HOro BiKHI
BiIOOpaKy€eThCs CTPYKTypa mporpamu. Ha meli yac BOHa CKIIQJa€eThCs
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TITBKH 3  MMAOJIOHY ToJIOBHOTO Monmyisd. I[IporpamicT Moke pO3KpPUTH
11a0JIOH Y BiKHI TEKCTOBOTO PEJIAKTOPY 1 CTBOPUTH TOJIOBHUI MOJYIb.

[To 3amoBYaHHIO iM’S TOJIOBHOTO MOJYJS CHIiBIAJae 3 iM’IM
MIPOEKTY.

4.4.3 Peanizanis MmoayJ1iB mporpamMmu

CTBOpUTH HOBHUU MOJYJIb 1 JIOAATH HOro 10 CTPYKTYpPH MPOrpaMu
MOHa 3a onuiero NEW.

Omnmis BiKpUBaEe Katajor TpoekTy. [IpomoHyeTbesi BBeCTH iM’s
MOIyJSA ANs  BIAKpHUTTA Qaitmy y karamosi. B daiini Oyme 30epiratucs
MOMYJTh IPOTpaMH Ha BUXiTHIH MOBI.

VY BiKHI eKCIIepTy 3aCTOCYBaHHS IO CTPYKTYPH MPOEKTY JTOJAETHCS
MOAYyTh 3 BKazaHMM iM’sM. Ha 1mefi 9ac aitm i Momynms TOpPOXKHI.
Hanwmcanus Tekcty nporpaMu (TOJIOBHOTO i JIOTIOMDKHHX MOJYJIiB) MOXHA
BIIKJIACTH 10 3aBEPIIEHHS CTBOPEHHS CTPYKTYpH Tporpamu abo
CTBOPIOBATH TEKCT MPOTPaMH OIHOYACHO 13 CTBOPEHHSIM CTPYKTYpH.
JIMBHCS BIKHO €KCIIEPTY 3aCTOCYBaHb Ha PUCYHKY 4.1.

22 DA\RUN.vpr =N EoH ===
ﬁndule

Dialog

Edit
it

Delete
fd e

Auttribute
Toolbar

i Code
String

lzon

Curzar

Eitmap

Topics

Pucynok 4.1 — CtBopeHHS MOyt Menu eKCiepToM 3aCTOCYBaHHS
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4.4.4 CtBopenHs ¢daiiiry 3 ri100aJbLHIMHU NPEAMKATAMHA Ta J0OMEHAMH

ITo 3aMOBYaHHIO KOKEH MOIYJb MICTUTh HUPeKTHBY Include “<im’s
rojgoBHoro wmoxaymse>.inc”. @aiin 3 posmupenasM INC Ha3uBawTh
3aroTOBOYHUM (aiiyioM. 32 3aMOBYaHHSM Y (haiin

PosrasHEMO, SIK €KCTIEpTOM 3aCTOCYBaHb MOKHA CTBOPHUTH (haiii, 1o
MICTUTh BCI IJ100albHI NMpeAuKaTd Ta riodanbHi goMeHu. [lpu 1boMy
rnodanpHi OMUCH BCIX MOIYJIB 3JMBAalOTBCS B ONUH (Qaiii, sSKHH
BCTaBJISAETHCS Y KOXKHUA MOJTYJIb TIPOTPaMH.

[Ipu crtBopeHHi npoekty (aitn mopoxHiit. st 3anoBHeHHs ¢aiiny
HeoOXiTHO BUKOHATH HACTYIIHI Jil:

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

Taki fii nerko BHKOHATH BPY4YHY, SKIO mporpama mana. [licms
JOJTaBaHHS MOJYJIS 10 CTPYKTYPH NMPOTpaMy aBTOMATHYHO BiJIKPHUBAETHCS
BIKHO €KCIepTa JIJIsi aBTOMATHYHOro 00’eHaHHs riiodansHux 00°sB - File
Inclusions for Module. Ilpu pyuyHoMy BuKOHaHHI il Bin BikHa TpeOa
BIIMOBUTHUCH.

I[J'Iﬂ BCJIMKUX IpOTrpamM Tpe6a BJXUBATHU CKCIEPT 3aCTOCYBAHb.

SIKII0 KOpHCTYBaY IIe He 3HAa€ AKi MpeJuKaTd 1 TOMEeHH IJI00albHi,
TO MOXHa Bi]MOBHUTHCS BiJ cTBOpeHHsa (aimiB. [lo miamoroBoro BikHa
MoxkHa TmoBepHyTHCs 3a ommieto ATTRIBUTES y BikHI ekcnepra
3aCTOCYBaHHSI.

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

BukoHaemo HacTymHi il

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

CTBOpPIOIOTBRCS BIANOBIAHI MOpOKHI (haiimu, iX Tpeda 3aMOBHHUTH
II00ANTBHUMH 00’ IBAMHU.

2. Bigmitumo «ranoukoro» y posmini «/nclude Header Files iny
onuii «/nclude “<im’s mooyna>.prey i «Include “<im’si moOyns>.domy.
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CrBopeHi ¢aiinnm momaroThes 3a aupekTrBoro Include go daiimy
“<im’a eonogrnozo moodyas>.inc”.

Husncs BikHo File Inclusions for Module Ha pucyHky 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 oOpanuii ¢aiin Bxke iCHye, TO BiH Oyae 3amimeHuid. MoxHa
BIIMOBUTHCS Bijl 3aMiHU a00 MOroauTHCs i3 Hero. [liaTBep/uKeHHS Mpo
3aMiHy BHKOHY€TbCS KJAIHYBIIM [IBi4i JIIBOIO KHONKOI MHUIII Ha
BIJIIIOBII.

VY moTtouHMi MOAyNb 3a OUpEeKTHBOIO Include MOKXIMBO BKIIOUWTH
(batinu: 3 00’sIBaMU KOHCTAHT Ui TpadiqHuX pecypciB abo momiaku. Ilix
KOHCTAHTOIO0 pECcCypcy pO3yMilOTh iM’sl pecypcy, 3a SIKHM JO HBOT'O
3BepTaloThCsl y mporpami. CHUMBOJBHA KOHCTaHTa SIBISIOTH COOOIO
ineHTudikaropu po3aiiB MoBiAKH. JIOBiIKY TeHepy€e TeHepaTop JOBIAKH.

Onuii EDIT Tta DELETE 3acTocoByroThcsi Aisi KOperyBaHHS
MOJIYJIFO a00 BUJIyYaHHS BiJIITOBIIHO.

4.5 Komminsuis i mody1oBa Moay/IbHOI IporpaMu

MopynbHa CTPYKTypa MpOrpaMH J03BOJISIE 3a0MIAKyBaTH 4ac MpU
KOMIUIAii mporpamMu. MojkHa 3MiHIOBaTH TiIbKM HEOOXiIHUH MOJIYJb,
OKpPEMO KOMIILTIOBATH, HAJIArO)KYBaTH.
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Komanoa PROJECT/COMPILE MODULE (Ctrl+F9). Komanma
KOMITUTIOE TIEPITUH 3HANACHUI (paiiyl y KaTtajaory MPOeKTy 3 PO3MIHUPEHHSIM
.pro, SIKIIO BiJMIOBITHUI MOJIYJIb € Y CTPYKTYPi IPOCKTY.

Sxmo nepmui 3HaWAeHWA Qa3 PpO3IMMPEHHSIM .pro He
BITHOCUTBCS JI0 CTPYKTYpPH MPOEKTY, TO IMYKAETHCS MOMAYJH MPOEKTY, IO
BKJIIOYAE 3a mupeKTHBOIO Include meit daitn. daiin BKIIOYAETHCS B MOIYITH
1 MOyJIb KOMIUTIOETHCS. Daiinm, 1110 MalTh PO3LIMPEHHS: .pre, .dom, .con,
.Inc BKIIIOYAIOThCSL B Mporpamy aupekTrBoio Include (mepen mpouecopna
00poOKa).

SIKII0 y TOTOYHOMY BiKHI MPOEKTY 3HAXOIUTHCS MOAYJIh a00 (haiin 3
BKa3aHUM PO3IIUPEHHSAM, TO KOMITUTIOETHCSI MOIYJIb a00 BHKOHYIOTBCS il
BKa3aHi BHIIE JIIs (aiiiB.

IMin wac kommimsmii B kartamo3i OBJ s TOJOBHOrO MOaYJS
CTBOPIOIOTHCS (hailiiv 3 po3MIMpeHHIM: obj, sym, map, bro, deb.

JIs  KOXKHOTO JTOTIOMIKHOTO MOJYJIA TPOTPaMU  CTBOPIOKOTHCS
Timeku (aiimn 3 posmupenasMa OBJ i DEB. Kpim toro B xaramor OBJ
po3MimIyeTbesi aiiyl 3 TOJIOBHUM MOJyJIeM Mporpamu i ¢aiia MOMHUIIOK.
Bonu 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.

@aiin 3 posmmpenHsM MAP - kapra mam’sTi mporpamu micis
KoMImirsAmii moposkHsA. Hamam kapTa 3alOBHHTBCS KOMITOHYBAJIBHHUKOM
MPOTPaMHu.

®aiin 3 posmmupeHHsIM SYM micis KOMOUTSIINT BCiX MOmyIiB Oyae
MICTHTH TaOJIMII0 BCiX CHUMBOJIB Iporpamu. KoskeH cHMBOI MOAYJIs
PO3MIIIyeThCS B TaONHUII OAWH pa3 i Mae B TaONMUI CBO¥O azapecy. Takuit
I IX 11 PUCKOPIOE pOOOTY 1 0OCAT IIporpamu.

®aiin 3 posmuperHsM BRO wictutes iHdopmarmito ams Opaysepa
Ko#y.

Komanoa PROJECT/BUILD (Alt+F9). Komanga KoMITiIi0e MOIYJTi
nporpamMu i Oynaye mporpamy ans BUKOHaHHs. J{ns BigOopy MomyniB
MOPIBHIOIOTHCS AaTa 1 yac CTBOPEHHS 00’ €KTHUX (aiiiIiB MOIYyJIiB 3 AATOIO i
4acoM 3MiH y ¢aiiax Ha BUXiAHIH MOBi. KOMITUTIOIOTECS TIABKU Ti MOy,
o Oy 3MiHEHi.
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SK10 MOy 3aCTOCOBYIOTH (DAt pecypciB, sSKi OyJId 3MiHEHi, TO
nepes NoO0YZ0BOI0 MPOrpaMH €KCHEPTH KOy TOHOBISITH KOJI Y MOJYJISIX
npoekty. Komanna Oyaye daiinm pecypciB i iHTepakTUBHOI TOBIAKH.

Komanoa PROJECT/REBUILD ALL (Ctrl+Alt+F9). Komanna
npaiioe aHanorigao komauai PROJECT/BUILD, ane KOMOUTIOIOTHCS BCi
MOJIyJIi He3aJIeXKHO BiJI IaTH 1 4ac X CTBOPEHHS.

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

Komanoa PROJECT/STOP BUILDING (Alt+F10). Komanna
MIPUITHHSIE KOMITUTAIiI0 200 OO0y J0BY IPOTPaMH.

Komanoa PROJECT/RUN (F9). Komamma mpalioe aHaJOTi9HO
xomanni PROJECT/BUILD i 3amyckae mporpaMy Ha BUKOHAHHS.

Komanoa PROJECT/DEBUG  (Ctrl+Shift+F9).  ABTomaruuno
CTBOPIOEThCS BIKHO MPOEKTY 1 3amyckaeTbes nporpama DEBUG. V BikHi
MIPOEKTY MOKHA 00paTH MOIYJIhb, HAJaroKEHHS SKOTO BimOyBaeTbes. [lpu
HaJIaro/XKyBaH1 MOXHA BiJKPHTH KiJbKa BIiKOH JUIS MEPETIIsy Pe3yJbTaTiB

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

Komanoa PROJECT/ PROJECT TREE (Ctrl+T). IMicns komminsiii
NPOCKTY KOMAH/0I0 MOXHA MOJAUBUTHCS JepeBo nmpoekry. 1106 oxepxkaru
TEKCT MOJIYJIS Y BiKHI IOCTAaTHHO HATHCHYTH IBIUi JIBOIO KHOITKOIO MUIII
Ha d¢aitni. Ha pucynky 4.1 momaHo aepeBO MPOEKTYy A MOJYJIbHOI

nporpamu 3 posziny 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, BUKOHYFOTHCS 3 OIIIIil
mentio Options/Project/Compiler Options.

Komanoa Options/Project/Compiler Options/Errorlevel. Komanna
JI03BOJISIE BILTMBATH HA KOJ[ IPOTPAMH, 110 KOMITUTFOETHCSL.

1. Pexxum MINIMAL 3acTocoByeThes A1 CTBOPEHHSI ONTHMAJIBHOTO
KOJy MpOrpamu, 1[0 BUKOHYEThCS (Majoro 3a 00’eéMOM i €(CKTUBHUM B
po6oti). PexxuM 3acTOCOBYETHCS AJIS BXKE HANIAroKEHUX mporpam. B xon
BCTABJISIETHCS CITIAKYBaHHSA 3a MIiHIMaJIbHOIO KiIBKICTIO ITOMHJIOK TIPH
BUKOHaHHI ITporpaMu. 3a MOMUJIKAMU BUBOJSITECS HOMEPH ITOMUJIOK.

2. Pexum MEDIUM 3acrocoByloTh 3a 3aMOBYaHHSIM. B kox
MPOTpaMU BCTaBJSIETBCSA KOJ CIIJIKYBaHHS 3a TOMWJIKaMH. BUBOIATBHCS
HOMEPHU MMOMHUJIOK Ta BKA3Y€ETKCS iX MicIle B mporpami (Ha3Ba MOAIYJIs, Ha3Ba
BKItoueHoro ¢aiury 3a Include, Homep OaiiTy BiA mouyaTKy BHXIiTHOI
MIPOTrpamHu).

3. Pexxum MAXIMAL ananoriunuii pexumy medium, ajie KoOJI
CIIJKY€ 32 MaKCHMAJbHOIO KUIBKICTIO NOMWJIOK (TIEPENOBHEHHSIM CTEKY,
Ky4i, TOIIO).

Komanma Options/Project/Compiler Options/Runtime Checking.
Komannma KOHTpOMIOE IMiIi YHMclia HA TIEPEMOBHEHHS. SKI0 BiAMITHTH
OMIif0, TO TPH TEPENOBHEHHI PO3PSAAIB  (PIKCYeEThCS  ITOMUIIKA
«ApudpMeTHyHEe TEeperoBHEHH», 1HAKIIe B 3HAKOBUH pO3pSI TMOIMajae
ONIMHUIIA 1 YHCIIO 3MIHIOE 3HaK. Pe3ymbrar poboTu mporpamu Oyje
HEBIpHUI.
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