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PO3POBKA MOJAEJII

AKUTTEBOI'O HUKITY  PO3POBKU

[TIPOTPAMHOI'O ITIPOAYKTY TA IIPOITPAMHUX MOAVYJIIB

JUIA KIC TTIB

Hm.u. LI Hesntooos, k.m.u. B.B. €scees, A.l. Jlemcvka, Xapxiscvkuil HayionanvHull yHigepcumem

paoioeneKmpoHiKu

YV pobomi 3anpononosana mooens sHcummesoeo yuxuy
«Jump» 051 po3po6Ku npoepamuux nPoOyKmie i Npo2pamHux
MOOynie 01 KOMN'TOMEPHO-IHMe2po8aHux  cucmem
MexHoN02IuHOT  nideomosku  eupooruymea.  Haeedeno
Gopmanizayis mooeni y euensaodi Kopmedxlcy napamempis,
onucaumi 6ci enememmu [ Ix npusHauenwus, Ha 0a3i
Gopmanizoeanoi mooeni po3podnenull  Memoo  CUHMe3y
KOMNOHEHmMI6 I CMpPYKmMypu OCHOBHUX 00'ckmis, elemeHmis
OnuUcy  MOOeNb08aH020  NPOSPAMHO20 — NPOOYKMY — abo
npocpamMHux MoOynie OJis CKOPOUEHHS Uacy NPOeKmy6aHHs i
PO3POOKU HA pAHHITL CMAOI] MEXHIUHO20 3A80AHHSL.

B pabome npednoscena Mmooenb HCUSHEHHO20 YUKAA
«Jump» 0na  paspabomru npoepaMMHBIX NPOOYKMOE U
NPOSPAMMHBIX Mooyretl onst KOMRbIOMepHO-
UHMEe2PUPOBAHHBIX CUCTEM MEXHOL02UYECKO NOO020MOGKU
npouzeoocmea. Ilpusedena gopmanuzayus mooenu 6 uoe
Kopmedica napamempos, ONUCAHbL 8Ce DJJIeMEHMbl U UX
HazHaueHue, Ha  6aze  opMaAIU308AHHOU  MOOenu
paspabomarn mMemoo cunmesa KOMNOHEHMO8 U CIPYKMYpbl
OCHOBHBIX 00BLEKMOB, INEMEHNO8 ONUCAHUSL MOOETUPYEMO20
NPOSPAMMHO20 NPOOYKIMA ULU NPOSPAMMHBIX MOOYIel Oisl
COKpaujeHusl 6peMeHy NPOeKMUpPOSaHUs U paspabomKu Ha
panHei cmaouu mexHu4ecKo2o 3a0aHusl.

The paper proposes a model of the life cycle "Jump"
for the development of software products and software
modules for computer-integrated systems of technological
preparation of production. The formalization of the model in
the form of a tuple of parameters, all the elements and their
purpose are described; on the basis of the formalized model,
the method of component synthesis and the structure of the
main objects, the elements of the description of the simulated
software product or program modules for reducing the
design and development time at an early stage of the
technical task is developed on the basis of the formalized
model.

Knrouosi  cnosa:  asmomamuzayis, — npoepamuutl
NPOOYKM, NPOSPAMHI MOOYILE, HCUMMEBUL YUK

Beryn

OCHOBOIO PO3BUTKY CY4acHOTO NPHJIaJ00yayBaHHS Y
CBITI € KOMIT'IOTepH3allisi Ta IHTEerpalis BCiX BHUPOOHHUYMX
MPOIECiB  Ta YIPaBIiHHSI BUPOOHHUIITBOM BiJl IOYATKY
PO3POOKH /10 MOCTABKY TOTOBOT MPOLYKIIii CIIOKMBAYEBI.

InTerpanist y BUpOOHHUUX cHCTeMax abo KOMILIEKcax
(B MIMPOKOMY CEHCi, SIK Il Temep pO3yMie€Tbcs B paMKax
KOHIIEMIIil MDbKHapogHux cTaHmapTiB ISO cepii  9000)
HE3aJIe)KHO BiJ KaTeropii i BUAY BUPOOHHMYOI NiSUIBHOCTI Ta
rajy3i HapoJHOTO rOCIOAAPCTBA, a TAKOX PIBHS 1 MacTady
iHTerpanii (MOYMHAIOYM 3 HIDKYOTO pIiBHS, IHTErpamii
omepaiii Ha OJHOMY pO0OOYOMY MICIi 1 3aKIHUYOYH
IHTErpalli€ro Ha HAWBUIIIOMY, MIKHAPOJIHOMY PiBHI).
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Skmo  cnuparthcs Ha  iJ€0JIOTiI0,  BiANOBIJIHY
3a3HAYCHUM MDKHAPOJHHM CTaHAapTaMm, TO CIiJ B IEPIIy
Yepry TOBOPUTH IIPO IHTErpamilo 3 METOI0 BJIOCKOHAJICHHS
MISTTBHOCTI  MIOA0 3a0e3ledeHHs BCIX €TaIiB KUTTEBOTO
nukay (OKL) (anrm, life-cycle), Ha YoMy IpyHTY€ThCS cydacHa
TEeopist ynpasiHHS sKicTIO [1].

B nanwmii yac meHTpOM Baru B iHTETpallii BBAKAETHCS
BUKOPUCTAHHS YHI(iKOBaHUX KOMII IOTEPHHUX TEXHOJOTIH Ta
MIPOTrPaMHOT0 3a0e3NeUeHHs] PIZHOMAHITHOI JOKyMEHTAIil
(mpoexTHOi,  TeXHOJOTiYHOi, pobodoi  (Oe3mocepeIHHO
BiTHOCUTHCS JO BUTOTOBIIEHHS), €KCIUTyaTalliiHoi Ta iH.) Ta
BiJIMIOBiTHOTO TIPOTPAMHOTO 3a0€3IICUCHHSI.

OCHOBHOI0O MeETOI0 JAaHOTO  JOCJHIUKeHHSI €
CTBOPCHHS ~ METOJOJIOTIYHO  OOIPYHTOBAaHOi  TEXHOJIOTIi
ABTOMATH30BAaHOTO MPOCKTYBAaHHS IPOTPAMHUX IPOIYKTIB
(ITIT) Ta momymi (IIM) nast KOMITIOTEPHO-IHTETPOBAHUX
CHCTEM TEXHOJIOTi9HO1 miaroroBku BupooHunTea (KIC TIIB).

MexaHni3zMm, mo 3abe3nedye aBTOMaTH3aIlil0, Ha 0asi
PCIKUHIpUHTY ~ CTPYKTYpH  MOB  BHCOKOTO  DPIBHSI
MPOrpaMyBaHHS 1 CepeOBUIL PO3POOKH ISl pO3pOOKH HOBOL
momemi KL, sAxmifi 3a0e3nmedye  CKOPOYCHHS  Yacy
MPOCKTYBAHHsI 1 peaizarii, [ocAraeThCsl Ha CTail CKIIaIaHHs
TeXHIYHOro 3aBiaaHHs. lle mpuBeno g0 HEOOXiAHOCTI
MePeryisiay ICHYIOUHX IiIXOiB, METOMOJOTIH 1 TEXHOJOTiH
MPOEKTYBaHHS Ta PO3POOKH MporpamMHuX NpoaykriB mist KIC
TIIB, a Takoxx HOTpeOy CTBOPEHHS HOBHX YHIBEpCAIbHUX
Mozeen 1 MeromiB  3a0e3nedyeHHS aBTOMAaTH3arlil
MPOEKTYBaHHS, SIKi JO3BOJIATh YHUKHYTH BATPATHOI MOJITHKH
BUKOHAHHS 3afiBUX 1 IMKIIYHUX pOOIT NMpHM NPOEKTyBaHHI
MPOTPaMHHUX TPOAYKTIB 1 MOAYIIB B paMKax pO3B’s3aHHSI
3agau st KIC TIIB.

Po3podka mogeni XKII I «Jump»

IpyHTylouMCh HAa NPOBEAEHOMY aHali3i MOKHa
3pOOUTH BHCHOBOK, IO ICHYIOYI aCHEKTH Ta PEKOMCHIAII,
SIKI NIPEJCTABIICHI B Cy4aCHMX MDKHApOJIHHMX CTaHJIapTax, He
JIO3BOJISIFOTh BUKOPHCTOBYBAaTH iX B paMKaX KOMIUIEKCHOTO
MIXOMy [IUIs BHPINICHHS 3aBIaHHA PO3POOKH  €IWHOL
MeToJoJ10Tii B 00nacTi aBromartu3auii npoekryBanus [1I1 Ta
TIM mis KIC TIIB.

Bci icHyr09i cTaHIApTH MalOTh YaCTKOBI MPOIIO3MUIIIT i
peKOMeHaIli MO0 CHCTeMAaTH3aIlil pOo3pOOKH MPOTPaMHUX
MPOAYKTIB 3arajbHOTO MPU3HAYCHHSI.

Buxossuu 3 11b0OT0, IS peajizaliii € 1MHOT MEeTO0I0T 1T
aBTOMAaTH3alii MPOCKTYBAaHHS IPOTPAMHHUX TPOIYKTIB LIS
KIC TIIB, B paMKkax JaHUX IOCIiIKCHB, IIPOMTOHYETHCS HOBA
mojiens XKII «Jump», sika npeacTaBieHa Ha PUCYHKY 1.

© L.III. Hermonos, B.B. €Bcees, A L. [lemcbka
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Puc. 1. Moaens XI ITIT «Jump»

IlepeBara nmanoi mMojenmi moisirae B TOMY, IO BOHA
CKJIaJIAETHCS 3 TPHOX OCHOBHHUX CTaIIiB:

- eTan cKJagaHHs TexHiyHoro 3apaanss (T3);

- eTan poOOTH HaJ TPOEKTOM;

- eTar 371a4i 1 CynpoBOIY MPOTPAMHOTO MPOIYKTY.

[IpormoHoBaHa MOIENs HO3BONISIE B COOI 00’ €mTHATH
ICHYIOY1 KOHICTII] 1 IiIXOAH, CHHTE3yBaTH iX, 3 TOYKU 30py
3aCTOCYBaHHSI B  HOBY  METOJOJIOTII0  aBTOMAaTH3aIlii
npoektyBauus [111 1 TIM qis KIC TTIB.

Posrnsnemo neransHo koxxeH eran XKL IIT «Jump»
SK CYKYITHICTH MiJICHCTEM, IO 3HAXOMATHCS Y BITHOCHHAX 1
3B’A3KaxX MDK CO0OI0 1 YTBOPIOIOTH WIJICHY IOCIiIOBHICTb
JUIsL  BUPINICHHS 3aBJaHHS  KOMIUIEKCHOI — METOJOJIOTil
aBTOMATH3allii TPOCKTYBaHHS NPOTPAMHUX MPOAYKTIB Ta
moxyniB st KIC TIIB [2].

3anpornonoBana mozeab JKII BiamoBigae HACTYITHUM
NPUHIUIIAM: €IHOCTI Ta iepapXii, Mae BIIKPUTY CTYIIiHb
B3a€MOJii 13  3OBHINIHIM  CEPENOBHIIEM 1  BOJOJIE
BJIACTMBOCTSIMHM ~ CaMOOpraHizamii 1pu 3MiHI  crenudiku
3aBJlaHb 1 BUMOT JI0 MOB BHCOKOT'O DIBHS IIPOTrpaMyBaHHs 1
CepelOBUI pO3POOKH, B 3AJKHOCTI BiJ BHUMOT, IO
BUCYBAIOTHCS JI0 Hel.

Jlyist omucy BCiX 3B'A3KIB B MIZCUCTEMax 1 BCEPEAMHI
CHUCTEMH 3aMpoIOHOBAHO BUKOPUCTOBYBATU METOI
crpykrypmsanii  (MAIC - wmertomm, cmpsMOBaHI Ha
aKTHUBI3aIliIo IHTYIMIT i JOCBiMy (axiBIliB) Ha 0a3i TEOPETUKO-
MHOXKMHHMX YSIBICHb 1 IHpOpMaliiiHOMY (METOA OLIHKH

CTYICHsI  MIJICBIAMOBIMHOCTI  aHANI30BAHUX  CKJIAJ0BUX
MOCTIKYBAaHMUX  CHCTEM 32  PI3HOPIMHUMH  SKICHUMH
KPUTEPIsIMH, M0 JO3BOJIIIOTH OTPUMYBATH y3arajlbHCHY

OIIHKY B 0araToKpuTepiallbHUX 3ajadyax 3 PIi3HOPITHUMU
KpUTEpisiMH) TiAXomi Qopmaiizarmii mporeciB, 3B'S3KiB, sKi
MPOTIKAIOTh BcepenuHi Moxaeni i koxHoro eramy (MOIIC -
MeToau (HOpMali30BaHOIO TPEACTABJICHHS cucTem). JlaHwuii
MIAX11 JO3BOJIUTH BUPIIIATH TaKi BAXKIIUBI 3aBIaHHS:

- 3a6e3meunty npenctasiaeHHs moneni KL «Jump» Ha
TAaKOMY piBHI a0cCTpakiii, Ha SKOMY BOHA CTa€ BHUPA3ZHOKO 1
IHTYITUBHO 3pO3YMIJIOI0 ISl aHAIITHKIB, MPOEKTYBAJIbHUKIB
KIC TIIB, Software Product Manager, po3poOHHKIB
(TIpoTpaMicCTiB) i KIHIICBIM KOPHUCTYBa4aM;
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- no3BoJsie npoektyBanbHukaM KIC TIIB yrouHtoBaTH
i CTPYKTYpy 1 INOBEAIHKOBY OpraHi3alil0 HE3aJEeKHO BiJ
CepelloBUINa PO3pOOKH 1 Tpu3HadYeHHS po3podmoemux [1I1
abo moaymiB B pamkax KIC TTIB.

Ha migcraBi aHamizy BHMOT, IO BHCYBAKOTBCS LIS
BUDINICHHS  TOCTaBICHHX  3aBAaHb, sKi  BHMAaramTh
HeOOX1THICTh 3HAXOKEHHS HOBUX pillleHb cHopMyTHOBaHOL
HAYKOBOI MpPOOJeMH AJIsl JOCATHEHHS METH PO3POOKH HOBOL
MeTozoJorii B obmacti aBTomaru3zanii npoextyBanHs IIIT 1
IIM mma KIC TIIB, 6ymun chopMmynsoBaHi BHUMOTH, IO
BucyBatoThcs 10 Mogerni KL «Jump»:

- po3po0iieHa MO TOBUHHA BOJIOAITH HEOOX1THOO
1 JIOCTaTHLOIO CHIJBHICTIO, mo0 i1 3acobu  JgaBanu
MOJKJTUBICTh 3a0€3MeYUTH MPO30pe, aJeKBaTHE, KOMIUIEKCHE
MPECTAaBICHHS JaHWX 1 3B'A3KIB JJIS BCIX YYaCHUKIB ITPOCKTY
3 BUKOHaHHSIM YMOB €IMHOI CTPYKTYPH 1 LTICHOCTI;

- po30ixHicTs mpononoBanoi mozaemi KL «Jump» i
00'€KTHO-OpPIEHTOBAHUX  TMIAXOMIB  HA  OCHOBI  SIKOL
peainizyerbes I1I1 i [IM, npucTocoBaHa 10 TUHAMIYHHX 3MIiH
mpeaMeTHOI Oo0JIacTi TOBMHHA OyTH MiHIMAJbHA, a OTXKE
CKIax 1 CTpykTypa Habopy ¢opMambHUX  00'eKTiB
ctBoproBaHoi B mojiedni JKI i 00'ekTHO-OpieHTOBaHOI TOBHHHI
OyTH MaKCHUMallbHO OJM3BKUMH, 100 TPH BiITOOpaKCHHI
koH1nenrtyansHoi Mogeni 111 ado IIM mrs KIC TIIB moxHa
OyJI0 CKOPHCTATHCS BIIOMHMHU TpaBHJIAMH [CPETBOPCHHS
CTPYKTYp, TOOYIOBH, iepapxii 6€3 BTpaT IIJIICHOCTI;

- MOXJIMBICTh KOMILJICKCHOTO BHKOPHCTaHHS MOJEINI
KL six Ha etami npoektyBauHs [1I1 1 I[IM ams KIC TIIB, Tak i
Ha cTanii po3poOkM Ta (QYHKUIOHYBaHHS, SIK OCHOBU JUIA
iHTepdeiiciB KopucTyBaya.

Jus 3amoBUTbHEHHS C(HOPMYTHOBAHUX BHUIIE BUMOT
BHIUIAMO YOTHUPH OCHOBHI €Tald BiJIOBIIHO IO 3arajbHOTO
miAX01y, BUKJIAACHOTO B [3]:

- BUSIBIICHHS JICIKUX JAaTCHTHO-CEMAaHTUYHHUX ITOHSTH
(vormenmiit) (LSA), siki OyayTh BHUKOPUCTOBYBATHCS IUIS
OTIMICY MOJIENI;

- BHM3HAueHHs HaOopy ¢opManbHUX 00 €KTIB, SKi
MOXXYTh BHKOPHCTOBYBATHCS JJISi TIPEACTABICHHS BHOpPaHUX
MTOHATE;

- BU3HAYEHHS (OpPMaJBHUX MPABUI
mimicHoCTI Janux B mogem JKI;

- BH3HAYCHHS (POpMaNbHUX OIEPaTOpiB B3aEMOIi
mozem KL «Jump» 3 «pealTbHUM CBITOM», MIXK €TalamH SK
MiJICHCTEeMaMHu JaHOT MOJIEI, a TaKOX B3a€MOJIisI BCEPEMHI
KOJKHOT ITiJICUCTEMH.

[Hdopmariss mpo PO3TITHYTY NpPEAMETHY OO0JIACTD
(«peallbHUH  CBIT») NPEACTABISIETHCS UEpe3 CHPUIHATTS
po3poOHHKa a00 aHaiTHKa, 1 CKIAJAETbCs 3 Oe3miui
B32€MO3AIICKHUX 1 B3a€EMOTIOB'SI3aHUX (PAKTOPIB, IO OPI€HTYE
Ha posrmax wmoxemi KL 3 mo3mmii  3aKOHOMIpPHOCTI
CHCTEMHOT'O IIJIOrO 1 B3aeMOJii HOro CKIaJ0BUX CYTHOCTEH
(etamiB). [pyHTyr04HCE Ha KOHIEMNIi GaraTopiBHEBOI iepapxii
cyti mopeni XL, mporecu i SBUIIA TOPEYHO PO3TIIIHYTH SIK
Oe3niy apiOHIMUX O3HAK (IAMHOXKHH) OMHCY, TPU IHOMY
eTany JIOTIYHO PO3IJISIATH SIK CJICMEHTH OUIBII BHCOKUX
KJIaciB y3arajbHeHb. BuXoIsuu 3 3ampoIrioHOBaHOi MO
XKL «Jump», BoHa TOBUHHA 3a0e3MevyBaTH aJEKBATHE
VSBICHHS 1 TPaBWIbHE CHOPUHHATTSA, OTXKE, HOIIBHO
BUKOPUCTOBYBATHU MPHUHIIUII, 3 SKAM TaKe YSBJICHHS B MEPIILY

iATPUMKH
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yepry Oynye i cebe aHaIITHK abo pO3pOOHHK MPHPOIHOIO
MOBOIO.

IpyHTyrOYMCh Ha BH3HAYE€HHI, IO BCI IPOIECH
«pPETbHOTO CBITYy» TPOTIKAIOTh B MPOCTOpi 1 B daci, TO
monenb JKIL[ sBmse coOOK JAMHAMIYHY CHCTEMY, sKa
CKJIAJAETLCS 3 IEBHHUX ITOCIIAOBHOCTEH CTaHIB, J€ B KOXKEH
MOMEHT Yacy BH3HAYA€ThCSI HOTO0 MHOXXKMHOIO KIHIIEBUX
craHiB. KoXHa MHOXXMHA KIHIICBHX CTaHIB OIUCYETHCS
CJIIEMCHTAPHUMU (paKTOPaMHU IPUPOJTHOK MOBOK B TEpMiHAX
00’€eKxTa, 3B’3KiB 1 MpuiIaaasd 00 €KTy, 3HAUCHHS MapaMeTpiB
1 HOTO BIIACTUBOCTEH ITiJT YaC BUKOHAHHS Ti€l UM 1HINOT MOIii.
Bracmimoxk mporo omuc wmogmeni KL «Jump» wMoxHa
NPEJCTaBUTH 3 TOYKHU JIOIIUIBFHOCTI B TepMiHAX HpPEAMETHOL
o0iacTi, pO3MMPHBINN I CHHTE3yBaBIIN iX Habip. B pamkax
JTAHOTO JOCIIKEHHS 1 B KOHTEKCTI PO3p0o0sIeHOT METOA0IOTi{
i mozeni XKL «Jump» 3anporioHOBaHi HACTYIHI MOHATTS:

- 00’ckm TIOB'SI3y€ThCA 3 PI3HAMH YaCTUHAMH
MO/JICJTFOEMOTO TIPOTPAMHOTO MPOAYKTY ab0 MOIYJISIMHU ISt
KIC TIIB, BnactuBicTh (ONMUC XapakTEPUCTUK) 00 €KTa
JI03BOJIsIE€ CIHiBBigHECTH Oe31iu 00’ekTiB (migkiaciB) 1 ix
BJIACTHUBOCTEH 3 OJIHUM 3arajbHAM KJIaCOM;

- nodia - peakiis BinOyBaeTbhcs Ha 00 €KTI (MIEBHOTO
MiIKIIACY), KOKHA IOJIisl OMHUCYETHCS HOTO BIACTUBOCTSAMHU 1
BHU3HAYAETHCS MOMEHTOM Yacy HOro HacTaHHS a00 BUKIIHKY;

- 3HaueHHs XapaKTEePHUCTHUK 00’ e€kTa 1 mojii HeoOXiaHi
O3HaKW (MapamMeTpH, IO BiIHOCSATHCS TMEBHUM KIacoM i IX
MiIKIIacOM) YsIBIICHHS 00'eéKTa (omuc Woro Bizyauisamii) abo
peaxiii Ha mofil y BUMIISIII TIEBHOT HE0OXiTHOT fil.

i moHITTs € HeQOPMAIbHUMH  KOHICIIISIMH
(METamoHATTIMU)  MOJENi K  HEBI'€MHHHA  €JIEMEHT
BignoBigHo 1Mo minxoxy 3a K. Jeiirom [3]. [Ipu mpomy BapTo
3ayBaXXUTH, IO OCHOBOIOJOXHOIO, B PO3POOJICHINH Mojeni
XKL, ymoBOI0O € icHyBaHHs «00’ekTa» (popmu) 1 Mmofii, sKi
MOJXKYTh HaJICKATH K 00 €KTY SIK KJacy, TaK i ImigKimacaM, sKi
BXOJSTH B HUX. BUHUKHEHHS 00’ €KTa 00YMOBIICHO IHTEPECOM
cy0’ekTa 1 3HUKae KOJMU BTPAYAEThCS IHTEpeC A0 00 €KTa
cy6’ektom. B [3] BU3Ha4YeHO €QuHYy BIACTUBICTH ICHYBaHHS

«00'eKT-yac» WMOro BUHWKHEHHS, 3HUKHEHHS 1 3MIHH,
TIOB'SI3aHE 3 TIOJISIMH, IO BiTOYBAIOTHCS 3 HUM.
Y pospobienii  momermi KL «Jump» 3HAKILIH

3aCTOCYBaHHS MCBHI MiJXOAM, PIMICHHS 1 METOIOJIOriI, sKi
Bke ampoOoBani: Mertomonoris RUP (Rational Unified
Process), po3pobnena kommanieto Rational —Software;
metonoioris Microsoft Solution Framework, 3anmpononoBana
kommaniero Microsoft; meromosoris  Scrum  (ynpaBiiHH
NpoeKkTamMu), sKa 3aCHOBaHa Ha TNpUHOUNAX Time-
MEHE/DKMEHTY; THy4Yka MeromoJiorisi Agile (po3poOku 3
MIBUAKOTO TpoeKkTyBaHHS 1 pospooku IIIT i I[IM), ne
TOJIOBHUM 3aBJI@HHSIM CTABUTHCS TPAILIOIOYUN MPOAYKT, & HE
HOro MOKYMEHTAIlisl; METOJOJIOTIS Bi3yalbHOTO 00'€KTHO-

OpIEHTOBAHOTO IIporpaMyBaHHA (abcTparyBaHHs,
noiMopdi3M, IHKANCyJIslisl), CEMaHTHYHO MEpPEKEBHX,
OHTOJIOTIYHOi,  iH(ONOTIYHOI, JOTIIi  MpeauKaTiB 3

PO3IIUPEHOIO MATPUMKOIO B Jaci.

BimmtoBxyrouuch  Big ~ TOro, [0  Hapajurma
METOJI0JI0T i Bi3yaJIbHOT'O 00'€KTHO-OPiIEHTOBAHOTO
OpOrpaMyBaHHs, KOHIENTYalbHOI Ta JIOTiYHOI MOJewi
OJIN3bKI, e  JO3BOJIIE CIPOCTUTH  TIepexif BI

KOHIENTYaIbHOI MoJeni 10 JoriuHoi. Takox Ha peasnizaiito
momemi JKL[ BmmMHYNMH ceMaHTHYHI MOJelNi, fAKi JaloTh
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MOJKJIMBICTh OIMHUCY 1 MPEJCTABICHHS CKJIAJHHUX CHUTYaIlil,
KOHLICTIsl i€papXiif THMIB, SIKI JO3BOJISIIOTH OOIPYHTYBATH 1
CHUCTEeMATH3yBaTH YSBJIEHHS KIJIACiB, METaKJaciB, KOHIIEIIIIis
poOJIi TOHATH 1 Yacy, IO JO3BOJIIE peaji3yBaTH BHCYHYTI
Buie Bumoru 110 mojeni JKI[ «Jump».

®opmadnizanisa mogenai XKL «Jump»

V BIANOBIAHOCTI JO IIEBHUX BHUMOT 1 IIOHATH, MOJEIb
KL «Jump» ( X ) MO’KHA IIPEACTABUTH Y BUTJIS/II HACTYITHOTO
KOpPTeXKy Ha 0a3i 4eTBEPTOro BUJY IPEJCTABICHHS CHUCTEMH
Ha OCHOBI KJIACUYHOI T€Opil CHCTEMHOTO aHali3Yy:

X = (P(S, %, H).K, L), (1)

Ie P(3, %R, H)- CyKYIHICTh MpPaBHUI 1 CTPYKTYPYBaHHS
JIAHUX PO 00’ €EKTH MOJETIOBaHHS; P - 00'€KT MOAEMIOBaHHS
(ITIT a6o MII); 3 - Gesniu 6a30BMX NOHATH (KOHUEINLIN
ysIBJIEHHS) 00’ €KTa MOJENIIOBaHHs; R - O€3J1iU BiAHOCHH MiX
6a3oBumH mOHATTAME Mojeni; H - 6e3miu GpyHKIiH omuciB i
TpaKkTyBaHHs 0a30BUX MOHATH 1 BigHOCcHH; K - 6e3iiy BUMOr
oOMexkeHHs  1imicHocTi; L -  MoBa  mpeIcTaBICHHS
MOJICTTIOBaHHSI JaHHX.

Jns  momanpmioro OmMMcy  CyKyHHOCTI  IpaBWIl i
CTPYKTYpYBaHHS JaHHX Mpo P, HEoOXimHO po3polOuTH
CIIOBHHK OMNHCY 1 TpakTyBaHHsS 0Oa3oBux moHATh (H), sxwuii
CKITAJICHO JIUTI MHOKHHH 6a30BHX MOHATh 3 .

VsBiMmo MHOXkHHY 3 sk Habip 0a30BHX TIOHATH B
TaKOMY BHUTJISII:

3 ={Form,ParameterForm,ValueForm, EventForm,LinguisticVariable, 2)
ElementForm,ParameterElement, ValueElement, EventElement,
ContainerSolutions)

L[i TMOHATTS € OCHOBHMMH €JIEMEHTaMH YsIBJICHHS
nestkoro opManbsHOTO 00’ €KTa MoAeoBaHHs. [Ipu po3pooii
ormmucy moxenboBaHoro IIIT a6o TIM koxme 3 (2) Oyze
MICTUTH  KOHKpPETHI (Ha3zBu), ki OynyTh
3aMo3uYyBaTHCh 31 CJIOBHHKIB 1 BH3HAYCHb TOTO YH IHIIOTO
cepefoBUIIa po3poOKH, abo HePOpMATBHUM  IUISIXOM
V3rO/DKCHHS ~ 0a30BUX TOHATH MDK  PO3POOHHKOM 1
KOPHMCTYyBaueM aBTOMATH30BaHOI cucTeMu npoekryBaHHs 111
i IIM g KIC TIIB. BHacnigok 1b0ro, BOHU € MHOXHHOKO
BIJTHOCHH MiX OJHONMEHHUMH MHOXWHAMH, CITIBBIIHOCHUMU
3 JJAHUMH TOHATTSAMM 1 iX eJIeMEeHTaMHu sK (opMaTbHUMU
o0'ekTamMu,  sSKi  JalOTh  MOXIIMBICTH  NPEACTABIISTU
BJIACTUBICTL eJeMeHTIB MojenpoBanux IIIT i TIM, ix
B3a€EMOMII0 1 3B'SI30K, 3a YMOB, IO MOJENb, IO
PO3pOOITIOETRCS, Ma€ KIiHIEBY MHOXHHY TaKHX 3B S3KiB 1
B3aeMoiit. Jami HaBeIeMo ONMKMC OCHOBHHMX 0a30BHX MOHSTH 3
Bupa3y (2), BH3HAUMMO HepOpMalbHE BH3HAYCHHA Ta
MIPU3HAYCHHS B paMKax (opmaiizallii 00'eKTy MOICTIOBaHHSI
Ha 6a3i 3anporonoBanoi Mozeni XKL «Jump».

iMeHa

Po3poOka Meroay CcuUHTe3y KOMIIOHEHTIB i
ejeMeHTiB crpykrtypu T3 Ha panniii cragiii mogeni K|
«Jump»

Jdns  aBroMaTu3anii  NPOEKTYBAaHHsS  MPOTPAMHHUX
mpoaykTiB Ha 0a3i T3 HeoOXimTHO pPO3pOOUTH CTPYKTYpY
aucta T3, sika 3a0e3MeyuTh MOBHOTY ONKCY BXiTHHUX JaHUX i



JIOTIYHMHA B3a€MO3B’SI30K MIK HHMH 1 BJIACTHUBOCTSIMH
OCHOBHHX TIapaMeTpiB, sIKi BJIACTHUBI I CJIEMCHTIB MOB
BHCOKOTO  DIiBHS TpOrpaMyBaHHS 1 BHKOPHUCTOBYIOTH
inTepdeiic kopuctyBaya.
Bmnaunmo P - K TOPSAKOBY  MHOXKUHY,
nMpu3HAUYeHy i1 KopuctyBada (Gopm (Form;), ska BUKOHYE
dForm; € P npu

i n<40,

MaKCUMallbHa KIJbKICTh SKHX HE 3alle)KHUX BiJ TOJIOBHOT
dbopmu  BikOoH  iHTepdeiicy, 3  SAKOTO  CKIQJA€ThCS
MIPOEKTOBAHUH MPOTPAMHHUH MPOIYKT 1 B3AEMOJIIE 3 TOJIOBHOIO
tdopmoro (Form;). OcHOBHI eneMeHTH Form; ONHCaHI B
cranaapTax [4].

Buxogsun 3 1mporo Bu3Haunmmo 00'ekt Form; e
i=1,...,n, 9k 6e3miy:

YMOBY i=1,..,n ne

;3

Formi € iFormi Propertied a nd evens , Components on Form jStructure

npu ymoBi mo Form; Propertied and events i
Components on Form; structure #@.

Teopema 1. Ilpo icuyBamHs Form; TITBKH 32 YMOB
Form; Propertied and events 1 Components on Form;
structure + Q.

Hoxka3z:  Ilpunycrumo  Components on  Form;
structure # (), To omxke Ha Form; sK Ha pobodoMy BiKHI
iHTepdeiicy, He OymyTh NPUCYTHI EJIEMEHTH Bi3yauizaii
pobotn 3 manumu (emementu Button, Grid, 1 T.1.), oTXe
inTepdeiic po3poOIIOBAHOTO MPOTPAMHOTO TPOAYKTY HE Mae
(hYHKIIOHANTPHOTO ~TpPHW3HAYCHHS 1 WOTro po3poOkKa He
JIOIIJTBHA 1 1€ JtoriuHo. OTke BUXoAsun 3 Iboro Components
on Form; structure # () i 11e TOTOKHICTb NiKBigHa 1 Form;
Propertied and evens 1 N0O3BOJNUTH YHUKHYTH TMapasioKCy.
Teopema moBeneHa.

Bmsnaunmo Form; Propertied and evens Sk MHOXHUHY
napameTpiB Main propertied i 3HAYCHb
Properties parameters npuraMaHHMX KOXHIH Form;, sK

HeBix'emHy yactuny Form; Propertied and evens. YTouaumo,
0 KOXXHOMY TapamMeTpy MHOXHHU Main propertied
HaJICKUTh Xou oJHa I IMHOKHHA 3HAYCHb
Properties parameters, ane mnpu THOMY JCsIKi 3HAUCHHS

HiIMHOXKUHE  MOXYTb Oyt  Properties parameters =0 .

BHacninok 11,0ro MoHa 3anucaTi

JProperties parameters; € Properties parameters : 4)

:Properties parameters; # 0

Hagenemo mimmuoxuau Main propertied i Properties
parameters K  YHOPSIKOBAHHHA KOPCTKO  (hikcOBaHMiA

NOPSIIOK ONUIN mp; € Main propertied , ie mp; - HapameTp

MM AMHOXAHA Main
and evens 1 BiAIOBIZHO

K HEBiT'€MHa JacTHHA
propertiede Form; Properties

MHO>XWUHU 3HAYCHHS pp; € Properties parameters , SKi B CBOIO
4yepry 3aJl0BOJBHAIOTH YMOBI, IO Properties parameters €

Form; Propertied and evens. Bpememo Oe3mu Z 3

eJIeMEeHTaMU (zI 32y rer 2y ) SK MHOXHUHY MOXITUBUX Bapiamiit

3Ha4YeHb (po3Mip Form; B pix, po3ranryBaHHa «Top», «Left»,
pe3epByBaHHs CiiB «alNone - HeMae BHPIBHIOBAHHsS», 1

Texnonozusn npuoopocmpoenus 1° 2017

noriuaux «True» «False» 1 T.1.) sIKi 3aJIeKaTh BiJi CHHTaKCHCY
omucy Form; JUIS  TICBHOI MOBH TIPOTpPaMyBaHHS 1
cepelnoBuIa PoO3poOKH. BuXOIsIuM 3 1OTO BU3HAYMMO

Jz;€ Z:pp; #0. B oxkpemux BHUIAIKaX MOXKIUBE IIPH

yMOBi 10 7€ ZC pp,€ Pr operties parameters#@. Taxox
HCBIiJ €MHOI0 YaCTHHOI MHOXHWHH € WiJAMHOXWHA Main

events, sKa mpencTaBisie HaOip mapametpiB Form; Propertied
and evens, Takux sk «Crate», «Close», «Onclick» 1 T.1., 11

OIUCY iX BBEIEMO me; Jie (me ,me,,...,me )€ Main events 5K

JesKi  JTomycTHMi  1ii  Hajx MHOXWHOW Form;. besnia
nmapamMeTpiB 0OMeKy€eThCs TIPaBHJIAMH, SKi 3aJaHi B TOMY 9H
IHIIIOMY cepeloBUIIl po3poOku. JloBene iCHYBaHHS me; SIK
esleMeHT Oe3nmiui Main events 3 HACTyIHUM IPaBUIIOM
ICHYBaHHS:

Main events = {mei € Main events: Form; Propertied and evens # @} o)

KoxxHomMy  ememeHTy  me;  BiacTMBa  Oesiiid

Events on action whith Form , sKa CKJIaJa€ThCS 3

HECKIHUCHHOT MHOXXHWHHU €JIEMEHTIB ed;, SIK MOXIUBUHA HaOip

«ma0JI0HIB», y BUIIIII MIPOTPAMHOTO KOy, SIKUH MICTHThH B
cobi Bci momycTuMi mpouenypu / (yHKIII, AKi MOXYTh

BUKOHYBAaTUCS  €JIEMEHTOM me; JUId  KOXKHOI  MOBH
nporpamyBanHs. HaBegemo 1e sik:
Events on action whith Form € {eal sedy ..., eai} (6)

Ha 0a3i BHCIOBICHHX IPHITYIIEHb MPEICTABIMO

MHOXUHY Form; Propertied and evens sik:

{(3pp; " mp; € Main properties:Main properties #2) & @)

&( 3ea; N me; € Main elements # )} c Form; Propertied and evens

Bupas (7) He mocTtaTHiil 1 HE MOBHHA I BUPIMICHHS
3aBJIaHHS TIOCTABJICHOTO B JIAHOMY JOCII/DKCHHS, TaK SIK HE
BpaxOBY€ Bi3yallbHI KOMIOHEHTH i KOMIIOHEHTH poOOTH i
BIIOOpaKeHHST NaHMX. BHACIINOK IBOTO BBEACMO MHOXHHY
Components on Form; structure€ Form; Tnpu yMOBI IO SIK
mHoxuHa (Components on Form; structure/Form; Propertied
and  evens€ Form;)  €JIeMEHTIB  ONHCY  Bi3yaJIbHHX
KOMIIOHEHTIB  iHTep(eiicy HeoOXimHa 1 JocTaTHs s
peauizarii YIpaBIiHHS 3 TaHUMUA
Componentsdescription. € Components on Formistructure 5 pi(S]

1
i=1,...,n - KiTBbKICTh Bi3yaJhbHHX KOMIIOHCHTIB BIaCTUBUX
Ha Form; i BUKOHYIOTh TIeBHI (QYHKIINA. Y CBOIO 4epry IS
ONMHCY BI3yaJIbHUX KOMIIOHEHTIB BBEAEMO MiIMHOXUHH

Preporties components;i  Component events on action; 5K

HEBIJ'€MHI YacTUHU MHOXUHU Components description , ne
i

i =1,2,..,n KUIbKICTb PI3HOMaHITHOCTEH Bi3yaJIbHUX (OpM,
3a JIOTIIOMOTOI0 SIKUX MO>KHA MPAIFOBATH 3 iHPOpMaIi€ro.

BHacminok 1poro Oynb-KMH Bi3yaJbHHH €JIEMEHT
MOKHA OITHCATH B TAKOMY BHIJISII:

15
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Components description; € (8)

€ {Preporties components;, Component events on action; }

BIIACTUBOCTEH MHO>XWH

Jltst

Preporties components; i

onucy

Component events on action;

BBEJIEMO napamerp pc; € Preporties components;

nei =1,..,n  KUIbKICTh  IIapaMeTpiB, SKi  ONHCYIOTbH

BJIACTUBOCTI 00'eKTa pc; , MOXe npuiiMaTy 3HaYeHHs Oe3Jivi

Z sxi onucani Buine. Ha Biaminy Bin Main properties; , 10

€TUHUI TS Form;, TO KUTBKICTh

Components description € Components on Formstructure Mae
1

oytu n>1lpme n=1,.,m, B IHIIOMy BHUIIAAKy IPH HE

BUKOHAHHI JIaHOT YMOBH CIIPaNbOBYe Teopema 1.

BucHoBkm

PospoOsiennii  MeTox  CHHTE3y  KOMIOHEHTIB 1
eneMeHTiB MozenpoBaHoro [1I1 a6o I[TM Ha 6a3i popmarizamii
mogeni XKI[ «Jump» muas mpoexryBanns KIC TIIB. [lane
pIIICHHST TO3BOJISIE 3pOOUTH JAETalbHY JSKOMIIO3HINIO BCiX
enementiB [1I1 abo 1M, BpaxyBaTy i BUIUTHTH K HEOOXiTHY
CTPYKTYpPY MOOYIOBH 1 3B'SI3KiB KOXKHOT'O €JIeMEHTa BCEPEIrHI
CHCTEMH TaK 1 OOTpYHTYBaTH IX HEOOXITHICTb iCHYyBaHHA,
3aJaTu BCl HEOOXITHI TapaMeTpH 1 TMOMii.

VIIK 621.37/39.019.3

Y  wMaiiOytHpOMy, Ha 0a3i  3alpPOIOHOBAHOTO
MaTeMaTH4HOTO ONUCY Ta TIOJaHHA Oyzxe po3pobieHa
METOJIOJIOTis TipoekTyBaHHs 1 po3pooku IIIT i [IM mnsa KIC
TIIB 1 peamizoBaHa y BHIVIS/II aBTOMAaTH30BAaHOI CHUCTEMH
MIPOEKTyBaHHs 1 po3poOoku CAX CHCTEM.

OCHOBHOI0O  METOI0  aBTOMATH30BaHOI  CHCTEMH
npoektyBaHHs 1 po3poOku [T s KIC TIIB, mo
PO3pO0ISEThCS, € 3MEHIICHHS TPYIOMICTKOCTI 1 PU3UKIB, 3a
paxyHOK aBTOMAaTH3allii 1 9acTKOBOi peaiizalii iHTepdeicy
KOpHCTyBa4a Ta TMPOTPAMHOTO KOJY Ha paHHIA cramii
cknaaanus T3.
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JIMATHOCTUPOBAHUE AHAJIOTOBBIX MOJIYJIEN
PAZIMODJIEKTPOHHBIX CUCTEM

1 2 2
K.m.u. B.A. lllocmax’, k.m.n. B.A. [lucomeneyxui”, C.H. Tecniok
1. Hayuonanonwiti mexuuyeckuii yHugepcumem «XapbKOBCKUl NOJUMEXHUYeCKU UHCmumym», 2. Xapbkoe
2. Xapvkogckuil HaYUOHANbHBIN YHUSEPCUMEM PAOUOINEKMPOHUKU

B cmamuve npugedenvl pesyibmamol uccie008aHull no
ouazHoCmuKe aHai0208blx MOOyIel  PaouoINeKmpoHHbIX
cucmem nOCpeoCmeOM —NPUMEHeHUs Memood aHaiu3d
€OUHUYHBIX OMKIUKOB.

B cmammi npueeoeHo onuc i OCHOBHI
XApakmepucmuku memooy HPUMYCO8020 0iacHOCHYE8AHHSL
AHANO206UX MOOYNI6 PAOIOENeKMPOHHUX CUCTIEM.

The article is developed new method of the diagnostics,
designed for the solving of the problems, intended for
optimization of searching for failure analog element in
module of any complication and functional types.

Knrouesvle cnosa: npoyecc Ouacnocmuposanus,
aAHano206blil MOOYIb, ANPUOPHAS HEONPEOETEeHHOCHb.

BBenenne

Jus >pdeKTHBHOTO pemieHUs 3aJadd 0OHApy KEHHS
BO3HHUKIIMX B TIpOIleCce OKCIUTyaTaluu Je(eKTOB, Kak
NpaBWJIO, HEOOXOAMMO YK€ HpU  NPOSKTUPOBAHUH
o0ecreunTh JUarHOCTUPYEMOCTb PaIO3JIEKTPOHHBIX CHCTEM
(P3C). Ho npu 3TOM BO3HHKAIOT ONpPEJCIEHHBIC TPYJHOCTH.
OTH TPYAHOCTH OOYCIIOBIICHBI TEM, YTO MPH MOJAEINPOBAHUH
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CJIO’KHBIX 00BEKTOB JieficTByeT (dyHIaMeHTaIbHOE
M0JI0)KEHNE KUOSPHETHUKHU: IIPH CIIOXKHOCTH OOBEKTa BBIIIE
HEKOTOPOTO0 YPOBHS €ro aJeKkBaTHas (IOJIHash MOJEINb) HE
MoeT ObITh Oostee mpoctoid. [TosTomy (akTHdeckn HU oHA
JJIEKTPOHHAs CUCTEMa, COJeprKallas MOAYIH, BBIIOIHSAIONINE
npeoOpa3oBaHNE  AHAJOTOBBIX  CHUTHAJIOB, HE  HMEeT
HCUEPIIBIBAIONIETO MAaTEMATHIECKOTO OMMCAHUS.

HauOonpinee mnpuMeHEHHE TPH PEIICHUH 3aJa4H
JUArHOCTHKY HAILIH CICTYIONNE METOABI M TEXHOJIOTHH:

- DFT (Design for Test) win TEXHOJIOTHS
MPOEKTUPOBAHUS KOHTPOJICTIPUTOJHBIX CXEM — TEXHOJOTHS,
KOTOpas yIpomaer  pa3paboTKy u MIPOBEICHNE
MIPOM3BO/ICTBEHHBIX HCIIBITAHWH, a Takke oOecrednBaeT
JMarHOCTHPYEMOCTb 3JIEKTPOHHOTO 000PYIOBAHMSL.

BonpmmucTBo  BapuantoB  DFT, npumeHsieMbix
CEroJiHs, OCHOBAHBI Ha MPUHIUIE CTPYKTYPHOI'O MCIBITAHUS.
CTpyKTypHOE HCHBITAHHE HE CO3AaeT MPSAMOTo BO3JEHCTBUA
JUISL OTNpEeZeJICHUs, BCE JIM BBIXOJHbIE (YHKIHUU CXEMBI
COOTBETCTBYIOT HOpMe. BmecTo 3Toro ocymiecTBisercs
NpoBepKa, 4YTO CXeMa IPaBWIILHO coOpaHa M3 HEKOTOPBIX
HU3KOYPOBHEBBIX COCTAaBHBIX YacTell B COOTBETCTBHU CO
CTPYKTYpHOH Tabimueil coequHeHuid. [lpu 3TOM HOIIKHO
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