MOAYJIEH  CHUCTEMbl IPUHATUS  PELIEHUH IPU  NPOCKTUPOBAHUM  CUCTEMBI
pazrovYacTOTHON MACHTU(UKAIIMY IO COBOKYITHOCTH MOKa3aTeNlel KauecTna.

Hcnonp3oBaHne MaHHOW CHUCTEMBI TO3BOJIIET B CXKAThIE CPOKH pa3paboTaTh
IPOEKT HOBOM CHCTEMBI PaIMOYaCTOTHON MACHTU(UKAIIMY, 00JIadatoIeld YHUKaIbHBIM
HAO0OpPOM XapakTEpUCTUK, MPU H3TOM YUUTHIBATh I[OKA3aTEIH AJIEKTPOMArHUTHOU
COBMECTHUMOCTH MPOEKTHUPYEMON CHCTEMBI C APYTUMHU CETSIMH, pabOTarOIIMMU B TOU
K€ MECTHOCTH, M OINTHUMHU3HUPOBATh XapaKTEPUCTUKU pa3pabaThbiBA€MOW CHUCTEMBI C
1EIbI0 MAKCUMAIBHOTO YAOBJIETBOPEHUS TPEOOBAHMM 3aKa34UHKa.
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MNPOBJIEMA BUBOPY TA KPUTEPII OLIIHKA
3ACOBY ABTOMATHU30BAHOI'O ITPOEKTYBAHHA

[IpuBenena rpanaiiisi CHCTEM aBTOMATH30BAaHOTO IMPOCKTYBAaHHS Ta OCOOJIMBOCTI KOXKHOTO PiBHSI.
[IpencraBnena knacugikamist KpUTEPiiB 11010 BUOOPY 3ac00y aBTOMAaTH30BAHOTO MPOEKTYBAHHS MPH
po3po6ii CAIIP, nmpuBeneHi OCHOBHI XapaKTEPUCTHKUA KOKHOTO KpUTEpis Ta iX o3Haku. BusHadeHi
TOJIOBHI MAXOJH 1O BUPILICHHS TPoOiIeMHu BUOOPY 3ac00y aBTOMATH30BaHOTO MPOCKTYBAHHSI.

Kuio4uoBi ci10Ba: nMpoekTHE cepeiOBUINE, KUTTEBUM ITUKI, (DYHKIIIOHAIBHICTh, €()EKTHUBHICTb,
peai3oBaHICTh.

© B. 1. IIEXOBILIOBA, 2014

101 ISSN 2079.5459. Bicnux HTY “XI1l». 2014. No26(1069)



Beryn. AkTyanbHUM NMUTaHHSAM CbOTOJIEHHS CTA€ 1HTErpallisl MIKUPOKOTO CHEKTPY
MOXKJIMBOCTEH 3ac0o0iB aBTOMaTH30BaHOTO TpoektyBaHHS (3AIl), mo mo3BossiE
aBTOMATHU3YyBaTH HE OKPEMI €JIEMEHTH, a BECh MPOLEC MPOESKTYBAHHS, KOHCTPYIOBAHHS
Ta BUPOOHUIITBA. AKIEHT pPOOUTHCA HA 3pPOCTAaHHS MOTYXHOCTI Ta €(PEKTUBHOCTI
OoKpemMux (a3 MPOEKTYBaHHS 3 BUKOPHCTAHHSIM METOJIB TEHETUYHUX aJITOPUTMIB,
HEHPOHHUX Mepex Ta cucreM 0a3 maHux. 3pocTaHHs ¢yHkiioHaabHocTi CAIIP 3
OJTHOYACHUM YCKJIQJHEHHSM HHU3KM (QYHKIH TpuBeIo a0 mnpodiieMu BUOOPY
ONTUMAJILHOTO 3aco0y aBTOMaTH3allli 3 YypaxyBaHHSIM JIIOACBKOro (akrtopy Ta
iHTepdeiicy kopuctysaua [1].

OckibKM 00’ €KTH aBTOMATHU3Alll1 BIIPI3HIAIOTHCA 32 CBOIM po3mipoM, 3AIT Takox
maotb Oytu pizuumu. Ha punky CAD/CAM/CAE cucrem icHye BeluKa
PI3HOMAHITHICTh MPOMO3HMIIH, IO BIAPIZHAIOTHCS BapTICTIO, (PYHKIIOHAIBHICTIO,
CTYTIEHIO OXOIUIEHHS MPOEKTHO-TEXHOJOTIYHOI Ta BHUPOOHHYOI cdep MiANpHUEMCTBA.
Otxe, B [2] 3anpornOHOBaHA TaKa Ipajailis CUCTEM:

1) Kpecneno — opienroBani cucremu. Jlo Hux BimHocsaTbes AutoCad, ArchiCad,
GraphicsCad, IsiCad, CadKey, Toro.

2) Cucremu cepeanporo piBHs, 1o BumaraioTh I[IK Bucokoro kimacy 3i
criemiabHUM TpadiyHUM OCHAIICHHSM, a00 MOJOJIII MOAEH PoOOYUX CTaHINHN, 4u
PISE-niponiecopu. Taki cuctemMu 103BOJISIIOTH CTBOPIOBATH €JIEKTPOHHY MOJIENb 00’ €KTa
B 3D mnpocropi, Ta BUpIIIyBaTH 3ajadi MOJEIIOBAHHS Maikeé 0 MOMEHTY MOro
BurotoBieHHs (Mechanical Desktop (Autodesk), PTI Modeler (Parametric
Technology), Personal Designer (ComputerVision)).

3) Cucremu crapuioro piBHs. 3a3BUYail MPaLIOOTh HA POOOYMX CTAaHIISAX YU
rpadiunux cepepax RISC/UNIX/NT Windows. [linTpuMytoTh TOBHUM €1EKTPOHHUMN
onuc 00’€KTy, TOOTO PO3POOKY 1 MIATPUMKY €JIEKTPOHHOI i1H(OpMaIiiHOI Mozemi
MPOTATOM yChOTO KHUTTEBOTO MUKy 00’ ekTa. Jlo HuX BigHOCAThCs [/EMS (Intergraph),
CATIA(IBM), Pro/Engineer (Parametric Technology), CADDS 5 (Computer Vision),
Euclid, Tommro.

Linb pobomu: po3iOpatucs B yChOMY PI3HOMAHITTI 3ac00iB aBTOMATH30BAaHOTO
npoektyBanHs (3AIl) Ta oOpatu came TOW, SKWA 3aJ0BOJBHUTH BCIM BHMOTaM
po3poOHUKA — CKJIaHA 3aj1a4a, 110 MoTpedye cucTeMaTr3arlii 3HaHb 1010 MPOTIO3UIIIi
PUHKY Ta BUMOT KOpUCTyBada. MeTOI0 TaHOoi CTaTTi € Kiacudikaiis KputepiiB BUOOpy
3AIL

Pesyabtatn pocaimxenns. [ns Bubopy 3AIl MoxkHa 3acTOCOBYBATH pi3HI
IIKAJIA OLIHKU, SKI BIAMOBIJAIOTH IIUPOKOMY CHEKTPY KpHUTepiiB. TakuMu MmiKajgaMu
MOXYTh OYTH:

* YKCJIOBI IIKAJIM B IIMPOKOMY Jiana3oHl 3Ha4€Hb, HANMPUKIAA, 00CAT MOTPIOHOT
mam’sTi;

* YHCJIOBI IIKAJIM B OOMEXEHOMY Jiala3oHi 3Ha4eHb, HAIMpPHUKIAJ, 3PYy4HICTbH
OTIaHyBaHHS, sIKa MOKE OIIHIOBATUCH B Oanax Bif 1 10 5;

* NIBIMKOBI 1TKanu (ICTHHA/KPUB/A, TaK/Hi), HAIPUKIIA], CIIPOMOXKHICTh TeHeparlii
nokymeHTarlii B popmati Postscript;

* IIKAJIK, SIKI MOXYTh MPUAMATHA OJHE YW OUIBINE 13 KIHIIEBOI MHOKMHU 3HAYEHb
[3].

OTxe, pu OIIHIN 1 BUOOP1 3acC001B aBTOMAaTH3AIllT HA3HAYYIIIUMHU € TaKi
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KpI/ITCpll, 1o HpHBeﬂeHl Ha KpuTepii BUGopy 3acobis aBTomaTtu3adlii |

puc. 1. ¥ 7 I

. : . | | HaginHicTe Ta EdpexTmBHicTb CynpoBOaXyBaHiCTb

Micns  ofpanis, | emmart | "SR | || |
KOXKHHI KpUTEepid Tpeda BUKopyCTaHHs | [CymicHicTs | [3aransHi xapaktepuctikm |
MPUCTOCYBATU 3 ! . .
YpaxyBaHHAM deepe_,qoamu.Le d>yHc|€)ui'|', OpiEHTOBaHI Sqa)ranb!ji
o YHKLIOHYBaHHA Ha @as3un XKNTTeBoro YHKUII

0coOMBOCTEH
KOHKpETHOro mporuecy [4].

. . . NPOEKTHEe > MoaentBaHHA ] OOKYMEHTYBaHHA
Y OUIbIOCTI  BUMAJKIB [ cepenonmue
TUUIBKH  JC4AK1 13 YCI€l E———. —  peanizauist yNpaBiiHHs
MHOXWHU KPUTEPIIB [ 3apeaneucHrs KOHdpirypauieio
CTalOTh MPUJATHUMHU JJIs1 _ Ly TECTYBAHHA || ynpaenitns

TEXHIYHEe
3aCTOCYBaHHS, TPH IBOMY [ cepenosue npoeKToM
TaKOX JIOAAIOTHCS ,
. cee . TexHonorivyHe

AOJAaTKOB1 KPHUTCPIL. BI/I6lp — cepepoBuLLe
Ta  yYTOYHCHHS  Habopy Puc. 1 — CtpykTypoBaHuii nepesnik KpUuTepiin
KpUTEPIIB 1JIs
3aCTOCYBaHHS — KPUTHUYHE NUTAaHHSI B TPOLEC] OLIHKK 1/41 BUOOpY 3aco0iB
aBTOMaTtu3aiii. Po3risHeMo KOKHUMN 3 KpUTEPIiB IE€TaNbHIIIE.

DyHKIiOHAIBbHI XapaKTePUCTUHKHU npU3HaYEeH1 TUTS BU3HAYCHHS

byHKITIOHATBHUX XapakTepucTuk 3AII Ta moAUISIIOTHCS HA TPYIIU Ta MATPYIIH.

1. CepenoBuiie GyHKIIOHYBAHHS:

Ilpoekmmue cepedosuwie: niompumka npoyecie HCUmmeeo2o Yuxkiy — BU3HAYAE
HaOip mporeciB XKII, sxi miarpumytots 3AIl, a came aHaii3 BUMOT, NMPOEKTYBaHHS,
peanizalisi, TECTyBaHHA Ta OI[IHKA, CYNPOBIJ, 3a0€3MEUEHHs SAKOCTi, YIpPaBIIHHS
KOH(DIrypaili€ero Ta ymnpablliHHS MPOEKTOM; 001acmb 3ACmMOoCy8aHHs — TPUKIAAAMHU €
cucTteMu 0OpOOKH TpaH3aKIlii, CHCTEMH pealbHOro yacy, iHpopMalliitHi CUCTEMHU 1 T.1.;
PO3MIp 000amKie, wjo niompumyromscsi — BA3Ha4Ya€ OOMEXXEHHS Ha TaKl OKa3HUKHU, K
KUIBKICTh PSAKIB KOAY, PIBHIB BKJIAJCHOCTI, po3Mip 0a3u JaHUX, KIJTbKICTh CJIEMEHTIB
JAaHUX, KUTBKICTh 00’ €KTIB KOH(DITypaIiitHOro KepyBaHHSI.

II3/mexuiuni 3acodu: neobxioni mexuiuni 3acobdu — odNagHaHHS, 110 HEOOX1THE
st pyukmionyBannas 3AIl (Tum mporecopa, 0OCsT OMEpaTUBHOI 1 TUCKOBOI MaM’sTi,
TOIIO); MexXHiuHI 3aco0uU, Wo NiIOMpUMYIOmsbcsi — IEeMEHTH 00JIaHaHHS, SIKI MOXYTh
BUKopucToByBaTuCh 3All, Hampuknan, mpucTtpoi BBOIY/BUBENEHHS;, nompione 113 —
omepauiifHi cucreMu 1 rpadiuni oOononku; I3, mo MATPpUMYETbCS — MHPOrPaMHi
IPOJYKTH, SIKI MOXKYTh OyTH 3aCTOCOBaH1 B aBTOMaTU30BAHOMY MPOEKTYBaHHI.

Texnonociune cepedosguuie: BiONOGIOHICMb CMAHOAPMAM — MEXHOJO2IYHO20
cepeoosuwa — Takl CTaHJIAPTH CTOCYIOTbCS MOBH, 0a3W JaHUX, PENO3UTOPIIO,
KOMYHIiKaliii, rpapiyHoro iHTepQeicy KopucTyBaya, JIOKyYMEHTalli, MPOEKTY,
YIOPAaBIIHHS KOHQIrypaui€er, 0e3MeKu, CTaH1apTiB 00OMiHY 1H(QOpMaIlI€r0 Ta 1HTErpamii
3a JaHMMH, 32 KEPYBaHHSM Ta 3a 1HTep(]eiicoM KOpUCTyBaya; CYMICHICMb 3 IHUUMU
3acobamu — CIIPOMOYXKHICTh JI0 B3a€MO/II1 3 IHIIMMH 3aco0amu Ta Oe3rnocepeaHii oOMiH
JaHUMHU. MOKITUBICTD MEPETBOPEHHS PETO3UTOPIS UM MOro YaCTUHU B CTAaHIAPTHHM
dbopmat 11 00poOKH 1HIIMMU 3ac00aMu; Memodoa02isi — Habip METOIIB 1 METOIUK, 1110
nigtpumyetbess  3AIl  (cTpykTypHudd um 00 ’€KTHO-OPIEHTOBAHMW  aHami3 1
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MPOCKTYBaHHS ); MOBH: MPOrpaMyBaHHs, 0a3 JaHUX Ta 3aMuTiB, rpadiuHi, cnenudikarii
npoekTHUX BUMOT Ta inTepdeiicu OC [5].

2. ®yHKUil, SIKi OPi€cHTOBAaHI HAa (Pa3M KUTTEBOI0 LHMKILY:

Mooenioeanna. 3a 1UMU KPUTEPISIMH BU3HAYAIOTh CIPOMOXKHICTH BHUKOHAHHS
byHKIIH, 110 HeoOX1aH1 1y cnienudikanii BuMor A0 [13 Ta nepeTBOpeHHIO iX B IPOEKT:
noOy10Ba JiiarpaM — MOKJIMBICTh CTBOPEHHS Ta peJaryBaHHs JliarpaM pi3HUX THIIIB 3
noTpe0o0 KOpUCTyBada; TpadiuHMii aHai3 — MOXIUBICTh aHami3dy TrpadiuHux
00’€KTIB, a TaKOK 30epiraHHs 1 MOJAHHS MPOEKTHOI iH(opMalii B rpagiyHOMY BUTJISIIL.
VY OurblmocTi BUMAJKIB rpadiyHl aHali3aTOpU I1HTErpoBaHl 13 3acobamMu MOOYIO0BU
JiarpaM; yBiJl 1 penaryBaHHsl crienu@ikaiiii BUMOT 1 IPOEKTHUX cneuudikamii — 10
cnenu@ikamiid TaKOro pojay BIJIHOCATbCA ONUC (YHKIIN, JaHUX, 1HTEp(dEciB,
CTPYKTYpH, SIKOCTi, MPOJYKTUBHOCTI, TEXHIYHUX 3ac0o0iB, CEpeIOBHINA, BHUTpaT 1
rpadikiB; MoBa crenudikaiii BAMOI 1 MPOEKTHUX cHeHU@IKaiii — MOXIHUBICTh
IMIIOPTY, €KCIOPTY 1 pelaryBaHHs crienudikamii 3 BAKOPUCTAHHAM (GOPMaIbHOT MOBU;
MOJICJIIOBAHHS JaHUX — MOKJIMBICTh BBEACHHS 1 pefaryBanfs iHGopMailii, 1Mo ONucye
€JIEMEHTHU JaHUX CHUCTEMH Ta iX BIJHOLICHHS; MOJIEIIOBAHHS IMPOLECIB — MOXKIIUBICTh
BBCJCHHS 1 peAaryBaHHs iHGopMallii, 10 OMHUCYE MPOIECH CUCTEMH Ta iX BITHOIICHHS;
npoekTyBaHHs apxitektypu I13 — mpoektyBanHs joriyHoi cTpykTypu [13 — cTpykTypu
MOJYJIB, IHTEp(EICIB Ta 1HIIL; iMimayiliHe MOOent08aHHs — MOXKIIUBICTh JUHAMIYHOTO
MOJICJIIOBaHHSI PI3HUX aCHEKTIB (DYHKI[IOHYBaHHS CHCTEMM Ha OCHOBI crienuQikaiii
BUMOI 1/a00 TMPOEKTHUX cheuudikaiiif, BKIIOYAIOYM 30BHIIIHIA 1HTEepdenc i
OPOAYKTUBHICTh (HAmpHKIad, 4Yac BIATYKY, KOE(QILIEHT BUKOPHCTAHHS PECYpPCIB i
NPOMYCKHY 3JaTHICTB); NPOMOMUNYE8AHHs — MOXJIUBICTh MPOCKTYBAHHS Ta TEeHEpaIlii
NONEpPeAHLOTO BapiaHTa BCI€El CHUCTEMH 4YM 1i OKPEMHUX KOMIIOHEHT Ha OCHOBI
crienudikaiiii BUMOTr 1/ab0 MPOEKTHUX creuudikaiiii; eenepayiss ekpauuux gopm —
MOJKJIMBICTh TeHepalii ekpaHHuX ¢opM Ha OCHOBI crhernudikamiii BUMOT 1/ab60
NPOEKTHUX CHEeHHU(IKAIIN; MOHCIUBICMb GIOCMENCEHHS. — MOXIHUBICTH HACKPI3HOTO
aHani3y QyHKIIOHYBaHHS CUCTEMH Bij crienidikaiiii BUMOT 10 KiHIIEBUX PE3yJIbTaTIB.
[Ipsime BincTexxeHHs (TepeBipka 00JIIKY BCIX BUMOT) Ta 3BOPOTHE BIACTEKEHHS (ITOITYK
NPOCKTHUX pIillleHb, 110 HE TOB’s3aHl 3 JKOJHUMH 30BHIIIHIMH BUMOIaMH);
CUHMAKCUYHUU | CEeMAHMUYHUL KOHMPOJb HPOEKMHUX cheyugikayiii — KOHTPOJb
CHHTAKCUCY JlarpaM 1 THUIIB iX €JEeMEHTIB, KOHTPOJb JCKOMIIO3MINT (DYHKIIIH,
nepesBipka crenudikaiiii Ha IMOBHOTY 1 HECYNEpPEWIMBICTB, iHWL 6uU0U aHalizy —
KOHKPETHI JO0JaTKOBI BHAU aHANI3y MOXYTh BKJIIOYATH AJITOPUTMH, MOTOKU JIaHUX,
HOpMAai3allil0o  JaHUX, BHUKOPUCTaHHS  JaHMX, 1HTepdeiic  KOopuCTyBaua;
asmomamuzosane npoexmyeants 36imis [6].

Peanizayin: crocyetbcs (DyHKIIIH, 10 TOB’SI3aHI 13 CTBOPEHHSIM BUKOHYIOUUX
CJIEMEHTIB CUCTEMU (TIPOTPaMHUX KOJIB) a00 Moau(dikaIiero iCHyr4oi cucteMu. Taki
KpUTepii 3ajexarh BiJi KOHKPETHMX MOB Ta BKJIIOYAIOTh HACTYMHE: CHUHTAKCUYHO
KEpOBaHE pelaryBaHHS — MOXJIMBICTb BBOJAY 1 peJaryBaHHS MOYaTKOBHX KOJIB Ha
OJIHIM 4M JEKUTbKOX MOBAX 3 OJHOYACHUM CHHTAKCUYHUM KOHTPOJIEM; F'e€Hepallisi KOy
— MOXJIMBICTh T€Hepallli KOJIIB Ha OJHIA YM JIEKIJTbKOX MOBax Ha OCHOBI NMPOEKTHHUX
crienudikaiid. Tunu reHepoBaHOro KOJIYy MOXYTh MICTUTH 3BHYAMHUN MpOrpamMHUMN
KOJ, cxeMy Oa3u [laHWX, 3alUTH, EKPaHU/MEHI0; KOMMUISIIS KOAY; KOHBEPTYBaHHS
MOYAaTKOBOTO KOAY — MOXJIMBICTh MEPETBOPEHHS KONy 13 OJHIET MOBU B 1HIILY; aHaJi3
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HAJIHHOCTI — MOJIMBICTh KUIBKICHO OIIIHIOBaTH mapameTpu HaaiitHocTi 113, Taki, sk
KUTBKICTh TOMMJIOK Ta 1HII; PEBEPCHUN 1HXXKMHIPUHT — MOXKJIUBICTh aHAJI3Y 1CHYIOUUX
NOYaTKOBUX KOAIB 1 (opMyBaHHA Ha iX OCHOBI MPOEKTHUX CHEIH(IKAIlI;
PECTPYKTypH3allisl MOYAaTKOBOIO KOAY — MOXJIMBICTH Moaudikamii ¢opmarty i/abo
CTPYKTYpH ICHYIOYOTO TOYATKOBOTO KOJAY; aHaji3 MOYaTKOBOIO KOIY — HAIpUKIIAJ,
BU3HAYCHHS PO3MIpY KOAYy, OOUYMCIEHHS TIOKa3HUKIB CKJIQJHOCTI, TeHepaIlis
NepeXpecHUX MOCHJIaHb 1 TepeBipKa Ha BIAMOBIIHICTh CTaHIApPTaM; B1JIJIarOKCHHS —
TUTOBI (PYHKIIT BIAJIAAKKM — TpacyBaHHS MpOrpaM, BU3HAYEHHS BY3bKHUX MICLb Ta
HalvacTille 3aCTOCOBAaHUX ()parMeHTIB KOy 1 T.1I.

Tecmyesanna: onvc TECTIB — TUIOBI MOXJIIMBOCTI MICTATh I€HEpAIlll0 TECTOBUX
JAHUX, AJITOPUTMIB TECTYBaHHsI, TOTPIOHUX PE3YIbTATIB 1 T.1.; Qikcayis i NOBMOpPeHHs
diti onepamopa — MOXJIMBICTh (PIKCYBaTH JaHi, IO YBOJSTBCA OIEPATOPOM 3a
JIOTIOMOT0OI0  KJIaBiaTypu, MUII 1 T.JA., pelaryBaTH iX Ta BIATBOPIOBATH B TECTOBUX
NPUKIIAAAX; A6MOMAMUYHUL 3aNYCK MeCmOo8UX NPUKIaois, pespecitine mecmyeauHs —
MOXXJIMBICTh TIOBTOpPY 1 Moaudikaiii paHillie BUKOHAHMX TECTIB JUIsl BU3HAUYCHHS
BIJIMIHHOCTEH B CHCTEMI 1/a00 CEpEIOBHIIL;, aA8MOMAMU308AHULL AHAI3 Pe3yIbMAamis
mecmy8anHs — THUIOBI MOMJIMBOCTI MalOTh TOPIBHIOBATH OYIKYyBaHI Ta peasibHi
pe3ynbTaTH, MOPIBHIHHS (haliiiB, CTATUCTUYHUIN aHAII3 PE3yJbTATIB Ta 1HIIL., aHAI3
mecmoso2o nOKpumms — OCHAIEHICTh 3aC00aMU KOHTPOJIIO BUXIJHOTO KOAY 1 aHali3
TECTOBOTO MOKPUTTS; AHAI3 NPOOYKMUBHOCI — MOXIIUBICTh aHAJ3y MPOIYKTUBHOCTI
nporpaM. AHai30BaHI apaMeTpH MPOTYKTUBHOCTI MOXKYTh BKJIIOYaTH BUKOPHCTAHHSA
LHEHTPAJIBHOIO MPOLECcopa, Mam'siTi, 3BEPHEHHS JI0 IMEBHUX EJIEMEHTIB JaHuX 1/a00
CETMEHTIB KOJTy, YaCOB1 XapaKTEPUCTUKH 1 T. [I.; AHAI3 GUKIIOUHUX CUMYayill 8 npoyeci
mecmy8auHs;, OuHamiyHe  MOJCTIOBAHHS CEPEJOBHUINA — 30KpeMa, MOXKJIHBICTb
ABTOMATUYHO F€HEPYBATH BXIJIHI JaHI CUCTEMHU, 1110 MOJIEITIOIOTHCS.

3. 3araabHi ¢yHkHii - oxommorTh BClO cykymHicTh (a3 XKL mpoekry.
[TinTpumMka BCixX X QYyHKIIN 3M1HCHIOETHCS Y€PE3 PETIOZUTOPIN.

Jlokymenmyeanna: peoacyeanHs mekcmis i epaghikié — MOXKIIUBICTh YBOJIUTH Ta
penaryBaTd JaHl B TEKCTOBOMY 1 IpadiuHoMy dopmaTax; pedacysamnus 3a 00NOMO200
¢opm — MOXIUBICTh MATPUMYBATH (OPMH, SKI BU3HAYMTH KOPUCTYBAd, BBOJIUTH 1
penaryBaTd JaHl Yy BIUAMOBITHOCTI 10 (GOPM; MOMCAIUBOCME BUOABHUYUX CUCHEM,
niompumka @yukyiti i Gopmamis 2cinepmexcmy; B8i0N0GIOHICMb CMAHOAPMAM
OOKYMEHMYBAHHS;, ABMOMAMUYHE OMPUMAHHA OAHUX 13 peno3umopis i 2eHepayis
O00KyMeHmayii no cneyughikayism Kopucmyeaua,

Ynpaeninna kougpizypauicto: xommponv Oocmyny i 3MiH — MOXIUBICTb
KOHTPOJIIO JOCTYyMy Ha (I3MYHOMY pIBHI J0 €JIEMEHTIB JAaHUX 1 KOHTPOJIIO 3MiH.
KoHTponb g0cTyIy BKIIIOUa€ MOXKJIUBICTh BU3HAUCHHS MPaB JIOCTYIY 10 KOMIIOHEHT, a
TaKOXX OTPUMAaHHS €JEMEHTIB JaHUX A MoAudikaiii, OJOKYBaHHS AOCTYMY 10 HUX
i 9ac Mmoaudikaiii i MOBEpHEHHS Ha3aJ y PEIO3UTOPIi; giocmedicenHs moougikayii
— (pikcarisi Ta BeJEHHS XypHaIy BCiX Moau(ikaIii, 1o BHECEHI B CUCTEMY B MpoOIleci
PO3pPOOKH YU CYIPOBOJIKEHHS;, YNPAGAiHHA 6epcCiaiMu — BEIEHHS 1 KOHTPOJIb JIaHUX
I10/I0 BEpPCiii CUCTEMHM Ta BCIX il KOJIEKTUBHO 3aCTOCOBAHMX KOMIIOHEHT; 00K CMAHY
00 ’ekmie KoHghicypayilino20 YNpaeniHHA — MOXJIMBICTh OJICp’KaHHS 3BITIB MPO BCl
MOCJIIOBHI Bepcii, 3MICT 1 CTaH pI3HUX OO0 €KTIB KOHPIrypamiiHOTO YINpaBIliHHS,
2eHepayis eepciti i Moougikayiti — MATPUMKA ONMUCY KOPUCTyBaya MOCIIIOBHOCTI JIii,
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110 MoTpiOH1 Jy1s hopMyBaHHs Bepcid 1 Moaudikaliiii, Ta aBTOMaTHYHE X BUKOHAHHS;
apxieyeamHs — MOXIUBICTb aBTOMATHYHOTO AapXiByBaHHS €JEMEHTIB JaHUX MJis
HACTYITHOTO BUKOPHUCTAHHSI.

anaeﬂimm RPOEKmMoMm: ynpasuiHusa pobomamu i pecypcamu — KOHTPOJIb Ta
praBJ'IlHH}I MPOT[ECOM TPOEKTYBAHHS 1H(bopMau1HH01 CHUCTEMU B TepMiHaX CTPYKTYpH
3aBAaHb 1 NPU3HAYCHHS BUKOHABIIIB, TIOCIIJOBHOCTI iX BHUKOHAHHS, 3aBepmeHOCT1
OKpEMHUX €TalliB MPOCKTYBAHHS 1 MPOEKTYy B IUJIOMY. MOXIUBICTh MATPUMKH
IUIAHOBUX JaHWX, (PAaKTMUHUX J@HUX Ta iX aHamizy. TumoBi AaHi MICTATH rpadiki,
KOMIT FOTE€PHI PECYpCH, PO3MOALT MEepcoHalTy, OFOJKET 1 T.J.; OYiHKa — MOXIIHUBICTb
OLIIHIOBATH BUTpATH, Tpadik Ta 1HII MPOEKTHI MapaMeTpu, IO BBOJATHCA
KOPHUCTYBAYaMH;, VHPAGIIHHA NpoYeoypor) mecmy8aHHss — TIATPUMKA YIIPaBIiHHSA
npoleAypaMu 1 TMPOTrpamMol0 TECTYBaHHS, HANPHUKIIAA, YIOPABIIHHA PO3KIAIOM
3aIJIaHOBAaHUX MpoLeayp, (pikcaris 1 3auc pe3yabTaTiB TECTyBaHHs, T'eHepallis 3BITIB i
T.J.; YNPABIIHHA AKICMIO — YBIJ BITIOBIIHUX JIAHKUX, iX aHAJ13 1 TeHepallis 3BITiB.

HanilinicTb: aominicmpysanuss penosumopiro — KOHTPOJIb 1 3a0e3meueHHs
LUTICHOCTI TPOEKTHUX NaHUX; A6MoMamuyHe pe3epeyeanHs;, Oe3neka — 3aXUCT Bij
HECAHKIIIOHOBAHOT'O JIOCTYIY; 00OpoOKa NOMUlOK — BUSBJICHHS IOMUJIOK B POOOTI
CHUCTEMH, CHOBIIICHHS KOPHCTyBaua, KOPEKTHE 3aBEPIICHHS POOOTH 4M 30epiraHHs
CTaHy 10 MOMEHTY MEPEPUBAHHS;, AHAII3 6i0MO6 8 Kpumuyunux dodamxax [7].

IIpocToTa BUKOPHUCTAHHS: 3pYyHICMb IHMep@elcy KOpucmysaya — 3pYyUHICTb
po3TantyBaHHs 1 TIOJIAHHS THX €JIEMEHTIB €KpaHy, 1[0 HalJacTile BUKOPUCTOBYIOTHCS,
Croco01B BBOAY JaHMX Ta 1HIL.; Jokanizayis (y BIAMNOBIAHOCTI JO BUMOT J1HOYOTO
3aKOHO/IABCTBA); MPOCMOMA ONAHyeamHs — TPYAOBI Ta YacoBI  BUTPATH;
aoanmoeanicms 10 KOHKPETHUX BUMOI KOPUCTyBaya —A0 PI3HUX LIPUQPTIB, pEeKUMIB
TEKCTOBOI'O 1 rpadiyHOro MoJaHHA, p13HUX (OPMATIB JaTH, crioco0aM BBOAY/BUBO.Y,
3MiHaM B METOJOJOrIi Ta I1HIL; SKICTh JOKyMEHTaulli (IOBHOTa, 3pO3yMUIICTb,
3pYYHICTh YHUTAHHS, KOPHUCHICTh Ta IHII.); JAOCTYIHICTh Ta SIKICTh HaBUYaJbHUX
MaTepiaiiB — BOHM MOXYTh BKJIIOYATH E€JIEKTPOHHI HABYAJIbHI MaTepialii, HaBYaJbHI
MOCIOHWKH, KYpCH; BUMOTH JIO PIBHS 3HaHb — KBalidikallis Ta JOCBIJ, 110 HEOOX1THI
st edexktuBHOro BukopucranHs 3AIl; mpoctora pobotu 13 3AIl; yHidikoBaHICTh
iHTep(deiicy KopucTyBada; OHJIAHHOBI IMiJIKA3KH; SAKICTh J1arHOCTUKH; JTOMYCTUMUMA Yac
peakirii Ha JIii KoprCTyBayva; MPOCTOTAa YCTAHOBKHY 1 OHOBJICHHS BEPCiH.

EdexTuBHICTH: BUMOTH [0 TEXHIYHMX 3aC00IB — BHMOTH JO ONTHUMAJIbHOIO
pO3MIipy 30BHIIIHBOI Ta OMEPATUBHOI Mam’sTi, TUMY 1 MPOAYKTUBHOCTI MPOIECOPa;
e(eKTUBHICTh poO0OYOro HaBaHTaXEHHS — edeKkTuBHICTh BuKOHaHHS 3AIl cBoOix
GyHKITH B 3aJI€KHOCTI BiJl IHTEHCUBHOCTI POOOTH KOPHICTYBaua; npoOoyKMueHicms —
yac, mo BuTpavaeTbcsi 3AIl nid BUKOHAHHS KOHKpPETHUX 3amad [8]. Y neskux
BUIIAJIKaX JaHi OIIHKY MPOYKTUBHOCTI MOKHA OJIEPIKATH 13 30BHINTHIX JHKEPEIL.

CynpoBoO:KYBaHiCTh: PIBEHb MIATPUMKHU 3 OOKY MOCTavyajbHUKA; TPACOBAHICTD
OHOBJICHb; CYMICHICTh OHOBJIEHB; CYIPOBOIXKYBaHICTh KIHIIEBOTO MPOAYKTY (IIPOCTOTA
BHeCeHHs 3MiH B [13 Ta 1okyMeHTaIlio).

IlepeHocumicTh: cyMmicHICTh 3 BepcisiMu OC; MepeHOCUMICTh TaHUX MK PI3HUMHU
Bepcisimu 3AII; BIAMOBIHICTE CTaHAApTaM IMEPEHOCHUMOCTI. Taki CTaHIapTH MICTITh
JIOKyMEHTaI[il0, KOMyHIKaIli 1 iHTepdeiic kopucTyBaya, BIKOHHUI HHTEpQeic, MOBU
porpaMmyBaHHs, MOBHU 3aIMTIB Ta 1HII.
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3acanvni Kpumepii - 3araibHI 3a CBOEIO NPHUPOAOCID Ta HE HaJeXaTh J0
CYKYITHOCT1 MOKa3HHUKIB AKOCTI, 0 mpuBoAsaThes B ctannapti ISO/IEC 9126: 1991.
BxirodaroTh  BapTICTh NpUAOAaHHSA, BCTAaHOBJIEHHS, IOYaTKOBOTO CYIpPOBOAY Ta
HaB4yaHHIO. CIiJ] BpaxOBYyBaTH IIHY JJs BCIX HEOOXITHUX KOH(Irypauiid; oliHOYHUN
edekt Bia BopoBamkeHHs 3AIl Taka oniHka Mojke BUMaraTi €KOHOMIYHOTO aHai3Yy;
npodine IUCTpUO’I0OTOpa - BKIIIOYAE PO3MIp MOro opraizarii, cTaX B Oi3HECI,
(dbiHaHCOBE TOJIOKEHHS, CIUCOK OyAb-SIKUX JOJATKOBUX MPOAYKTIB, JUIOBI 3B’SI3KH,
IJIaHOBa CTpaTeris pO3BUTKY; cepTudikamis mnocrayanbHuka. CepTtudikatu, 0
OTpHUMaHI1 BiJl CHEIIai30BaHUX opraHizaiiii B ooaacti ctBopeHHs 13 (nanpuknan, SEI
1 ISO), ski mocBIIUYIOTh, IO KBamidikallis mocrayajibHUKa B 00JacTi CTBOPEHHS i
cynpoBokeHHsT [13 3a70BOJIBHSIE JEIKUM MIHIMAJIBHO HEOOXITHUM abo IIJIKOM
neBHUM Bumoram. Ceprtudikanist Moxxe OyTH HePOPMAIbHOIO, HAMPUKIIAJ, HA OCHOBI
aHaJi3y SIKOCTI POOOTH MOCTAYaJIbHUKA; JIIEH31HHA MOoJITHKA. JJOCTYITHI MOJIMBOCTI
JTIUEH3YBaHHS, MPaBO KOIMIIOBaHHS, OyJb-sKi 0OMexXeHHs 1/a00 mrpadHi CaHKIII 3a
MOBTOPHE BUKOPUCTAHHS;, EKCIOPTHI OOMEXeHHs; MNpodiib MPOAYKTY. 3arajibHa
1H(dOopMaIlis nMpo MPOAYKT, 10 BKIIOYAE TEPMIH MOTO 1CHYBAaHHS, KITBKICTh MPOJAHUX
KOIIiH, HAsBHICTh, PO3MIp 1 PIBEHb MISJIBHOCTI TPYMH KOPUCTYBadiB, CUCTEMa 3BITIB
I0/10 TIPOo0JIeM, MporpaMa PO3BUTKY MPOAYKTY, CYKYITHICTh 3aCTOCYBAaHHS, HasIBHICTh
MOMWIOK Ta 1HII.; MIJATPUMKA MOCTadyalbHUKA. J|OCTYIHICTh, PEAKTUBHICTh Ta SIKICTh
HOCIYT, 10 HAJAlOThCS MOCTAYaJlbHUKOM s KopucTyBaua 3AIl; amanTamis, mio
noTpioHa ayst BupoBamkeHHs 3AIL B opraHizaliii kopucTyBaya.

BucHOBKH Ta TmepCHeKTHBH TNOAAJBIIMX Jocjdigxenb. [IpencraBnena
Kiacudikaiis KpUTEpiiB 1100 BUOOPY 3aco0iB aBTOMAaTH30BAHOTO MPOEKTYBaHHS
JI03BOJISIE  BCEOIYHO PO3IJISIHYTH MPONOHOBaHI PHUHKOM MNPOAYKTH Ta 3HAWUTH
ONTUMAJILHUI BaplaHT, SIKUM 3aJ0BOJILHUTH BUMOTraM po3pooHuka. Hagam HeoOXiTHO
PO3IIIAHYTH TOKa3HUKH, $IK1 JTO3BOJISITh TOYHO OI[IHUTH MpPEACTaBIEHI KpHUTepli Ta
3po0uTH 00’ EKTUBHUI BHOIp.
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AHAJII3 BUKOPUCTAHHSA IHOOPMAIIIHHUX KPUTEPIIB
Y MOJAEJIAX ONIHKN HAAIMHOCTI
IHPOI'PAMHOI'O 3ABE3ITIEYEHHSA

EdextuBHe (yHKIIOHYBaHHA CydacHHMX i1H(OpPMALIHHUX TEXHOJIOTIH Ta KOMIT IOTEPHOI TEXHIKH
HEMOXJIMBO YSBUTH 0€3 SKICHOT pO3pOOKM TpOrpamMHOro 3abe3rnedeHHs. Y poOOTI MpeacTaBICHO
MOJIeNIb OIIIHIOBAaHHS HAAIMHOCTI MPOrpaMHOro 3a0e3MeyYeHHs 3 BHKOPHCTAaHHAM MapKOBCHKUX
JAHIIOTIB BUINOTO TOPSIKY, IO J03BOJSE BPaxyBaTH B3a€MO3ANEKHICTh BUKOHAHHS KOMITOHEHT
IPOTPAMHOTO TMPOXNYKTY. Jlisi TOIIyKYy ONTHUMAadbHOrO MOPSAAKY MapKOBCBKOTO TMpOIECy, LIO0
HaWO1IBII TOYHO BiIOOpakKaTUME XapaKTep BUKOHAHHS MPOTPaMHOTO 3a0e3MeUeHHs, MpoaHali30BaHi
iH(popMaiifHi KpUTEpii.

KurouoBi cjoBa: HamiliHICTH TporpamMHOTO 3abe3nedeHHs, MapKOBChKI MOENI BHIIOTO
HOPS/IKY, IHAYKTUBHE MOJICNIOBaHHS, 1H(opMaIiiiHi KpuTepii.

Beryn. KokHa momuiika B MPOrpaMHOMY MPOJYKTI, L0 BUKOPUCTOBYETHCS B
CHUCTEMax BIAMOBIAAIBHOIO MPU3HAYEHHS, TAKUX SIK CUCTEMU YIPABIIHHSA TEXHIYHUMHU
00'ekTaMM, Ha TEIUIO Ta ATOMHHUX CTaHI[ISAX, MEIMYHOMY OOJagHAHHI 1 T.J. MOXE
OPU3BECTH 10 CEPHO3HMX HACIIAKIB 1 HaBiTh aBapiiiHux curyamiii. [lpum npomy
CTUCHICTh TEPMIHIB PO3POOKHU, OOMEKEHICTh B JIOJCHKUX 1 (PIHAHCOBUX pecypcax
4acTo HE J03BOJIAE€ NOCTaTHbO MpoTecTyBatu 13, BUABUTH KPUTHUYHI AUISHKH HOTO
po6OTH Ta AOCATTH HEOOXITHUX MMOKA3HUKIB HAAIMHOCTI IPOrpaMHOro MPOAyKTy. Tomy
NUTAHHS BU3HAYEHHsS HaAIMHOCTI MPOTpaMHOi CHCTEMHU € HAA3BUYAHO aKTyalbHOIO
3a/1a4ero.

VY 3aranbHOMY po3poOJieHI MOJel MPOTHO3YBaHHS Ta OI[IHIOBAHHS HAIIAHOCTI
MPOTPAMHOTO MPOAYKTY MOIIISIOTHCA HAa MOJIEIN «HYOPHOI» Ta «OU101» CKpUHBKH [1].
Jlns amekBaTHOrO aHalizy HaIIMHOCTI MTPOrpaMHOro 3a0e3MeueHHs] HaWyacTilie
BUKOPUCTOBYIOTBCA MOJEIl «OUI0i CKPUHBKH», $KI BpPaxOBYIOTh apXITEKTYpy
IPOrpaMHOro MPOAYKTY Ta BIUIUB HAAIMHOCTI KOKHOI KOMHOHEHTH (()YyHKIIIOHAIBHO
HE3aJIeXKH1 MOJYJ, SIKI MOYKHA MPOTECTYBATH [2]) HA HAIMHICTh MPOTPAMHOI CUCTEMH
B LIJIOMY.

Ha cporoani Benmrka KiJIbKICTh pOOIT IPUCBSIUCHA TOCIIIKEHHIO MOJICIICH Ha
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