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BCTYII

Jucuumnina “TexHonoris cTBOpeHHs MPOrpaMHUX MPOIYKTIB” BXOIUTH 10
CKJIay HOPMATHUBHOI YacCTHMHHM HaBUaJIbHOIO IUIAaHY MiATOTOBKH OakaiaBpiB 3
ray3i 3HaHb “[HpopMaTHKa Ta OOYMCITIOBaIbHA TEXHIKA', HAMpPSAMY IMiATOTOBKU
6.050101 Kowmm'totepni Hayku ~. BukiamaeTbesl BiIMOBITHO JO OCBITHBO-
npodeciiHol  mporpamMH,  OCBITHbO-KBali(iKaIIfHOI  XapaKTepUCTUKH  Ta
HABYAJIBHOTO TJIaHy MiJrOTOBKY OakanaBpiB.

CTBOpeHHs MPOrpamMHOI CUCTEMH — BeJIbMH TPYIOMICTKE 3aBIaHHA , 1
¢daxiBellb TMOBMHEH MaTHU YSBIEGHHS MpO METOAU aHaji3y, IpPOeKTyBaHH,
peanizallii Ta TeCTyBaHHS NPOTPaMHHUX CHUCTEM, OPIEHTYBATHCS B I1CHYIOUHUX
MIX0aX 1 TEXHOJIOTIIX.

IlpoekTyBaHHS TpOrpaMHMX MPOIYKTIB, K 1 OyIb-SKUX IHIIUX CKJIATHUX
CUCTEM, BUKOHYEThCS ITOETATHO 3 BUKOPUCTAHHAM OJIOUHO-1€papXi4HOrO MiJIXOY,
SAKUW mependavae po3poOKy MPOAYKTY MO YacTHMHAX 3 HAcTyMHORo 30ipkoro . Ha
KOKHOMY eTarli BUKOHYIOTbCS MEBHI MPOEKTHI omepallii, sKi BiAMOBIIHUM YUHOM
JTOKYMEHTYI0ThCs. KpiM Toro mporpamMHuii mpoayKT MOBHHEH CYNPOBOKYBATHUCS
pi3HOrO poay TpPOTrpaMor0  JIOKyMeHTalli€ro (KepiBHHILTBO MpOTpamicra,
KOpHUCTyBaya, oreparopa). «[eXHOJIOTis CTBOPEHHS IPOTPaMHUX MPOAYKTIB» - 1€
TUCIHILIIHA, KA PO3MJIAae JOJATOK Teopii , 3HAHb 1 MPAKTUKU A7 e()eKTHBHOI
no0yIoBA TPOTpaMHUX CHCTEM, IO 3aJ0BOJBHSIOTH BHMOTaM KOpHCTyBada 1
3aMOBHMKA. Y paMKaxX IUCLUIUIIHA BHUBYAIOTHbCS BCl IpoLecH, L0 BEAyTh 0
ctBopeHHst mporpamMHux mpoayktiB (III1): Bixg po3pobku Bumor mo [T wepes
IIPOEKTYBaHHS , pO3POOKY Ta aTecTallo 10 MOJepHi3allii MPOrpaMHUX CUCTEM.

Mema oucyunninu. 3a0e3neunTH OTPUMAHHS CTYyAEHTaMU TEOPETHUYHUX
3HaHb 1 IPAKTUYHUX HABUYOK LIOJI0 CYy4YaCHUX TEXHOJIOT1H CTBOPEHHS MPOrpaMHUX
MPOJYKTIB.

Ilpeomem Oucyunninu: w™ojneni xutreBoro 1wkiay I[I3 Ta ocHOBHI
MeTooJorii Ta 3acobu po3pobku [13. TexHomnoriss cTBOpeHHS Ta JOKyMEHTYBaHHS
pOrpaMHUX MPOAYKTIB.

CmpyxmypHo-noziune micye oucyunnivy. TONEpeHE BUBUCHHS IUCIUIUIIH
“ Anroputmizauisi Ta mporpamyBaHHs, “ O0'€KTHO-Opi€eHTOBaHE MporpamyBaHHS ,
“TexHomnorii KOMI'TOTepHOTO NMpoekTyBaHHA , “ Opranizanis 0a3 JaHUX Ta 3HAHB
“Vnpasnians [T-npoektamu”, “ MogentoBaHHS cUcTeM .

3asoanns oucyunninu. B pe3ynbTaTi BABYSHHS IUCITUIUIIHU CTYACHTH
MOBUHHI:

3Hamu.

— ocHoBHI Mojieni XKL nporpamaux 3aco0iB,

— Cy4acHl MeTO/I0JI0T11 po3pOOKH, YMOBH 1X 3aCTOCYBaHHS,

— MpaBWia JOKYMEHTYBaHHsS TEKCTIB MporpaM Ta IMEeHyBaHHS 3MIHHHUX 1

00’ €XTIB,

—OCHOBHI MOJieJll Ta MEeTOAM NpOeKTyBaHHs apxitektypu II3, matepHu Ta

11a0JIOHU MPOEKTYBaHHS,

— 3aco0u aBTOMaTH3allii po3poOKH MPOrpaMHUX MPOIYKTiB,;



emimu:

— BUOUpATH CcTpaTerii AJisl IIaHyBaHHS )KUTTEBOTO LIMKITY CUCTEMU;

— BHW3HAUaTH OpraHizaliiiHy, eKOHOMIYHy, TEXHIYHy Ta oIllepaliiny
3I1CHEHHICTb ITPOEKTY;

— pealli3oByBaTH Ta TECTYBaTH KOMIIOHEHTH MPOrpaMHOro 3abe3nevyeHHs,

— aHaNi3yBaTU BUMOTH 3aMOBHHUKA J10 TIPOrPaMHUX MTPOIYKTIB;

npocghecitini komnemeHyii.

— 3HaHHA CTaHJAPTiB, METOIB i 3ac00iB yMpaBIiHHS MPOLIECAMHU KUTTEBOTO
UKy 1HGOpPMaIiiHUX CHCTEeM, MPOAYKTIB 1 CepBICIB iHPOpMAIiTHIX
TEXHOJIOTi; BOJIOMIHHS TEXHOJIOTI€I0 PO3POOJICEHHS TPOTrPaMHOTO
3a0e3neueHHs BIAMOBIIHO JO BUMOT 1 0OMeXeHb 3aMOBHHKA,

— 3HAHHS Cy4YaCHUX TEXHOJIOTI Ta IHCTPYMEHTAJIbHHUX 3ac00iB po3poOKU
IporpaMHUX CHCTeM, YMiHHA IX 3acTOCOBYBaTH Ha BCIX eTamax
KUTTEBOTO LIUKITY.



IHOYATKOBI BITOMOCTI

[Ipotarom KinbKOX OCTaHHIX poOKiB iH(OpMaTukKa - JOCTiIKEHHS
aBToMaTn4yHOi 00poOKM iHpopmarii popmyeThest B camocTiiiHy Hayky. Llle He Bci
MOHSITTS, IO 3aCTOCOBYIOTHCS B 1H(QOpMATHI, cHOPMYJIbOBaHI TOYHO, i TUM HE
MEHIII, 0COOJINBUX PO301XKHOCTEH B X 3aCTOCYBaHHI HEMAE.

B pamkax aucuumuinu «T'exXHOJNOTrisI CTBOPEHHS MPOrpaMHHUX MPOIYKTiB»
NesiKl TIOHATTS MU Oy/JeMO BUKOPHUCTOBYBAaTH B BY3bKOMY CEHCI, L0 OINHUCY€ETHCS
HUKUe.

IIporpama — 1ie TeKCTH Oy/Ib-SKHX IPOrpaM Ha MOBIi ITporpamyBaHHs a0o B
00'€KTHOMY KOJi, TIpUAaTHI Uil BUKOHAHHS Ha eJEeKTPOHHO-OOYMCIIIOBAIBHUX
MallnHaX.

Komnueke nmporpam (KII) — me cykymHicTh B3a€MONOB'SI3aHHX IPOTrpam
JUIS €JIEKTPOHHO-OOUMCIIIOBAIBHUX MAaIllMH, B OCHOBHOMY $SIK O0'€KT pPO3pOOKH
KIHI[EBOTO IIPOrpPaMHOro MPOAYKTY Ha pi3HHMX eTarax Horo CTBOPEHHs, MPOTe Iie
HE JIOCSAT 3aBEPILIEHOr0 CTaHy, MPUAATHOTO ISl TUPaKyBaHHS Ta eKCIuTyaTtamii 3
MEeBHUMU SIKICHIMU MTOKa3HUKAMH.

IMporpamue 3a6e3neuenns ([13) — , abo mporpamui 3acobu ([13a), abo
nporpamuanii npoaykt ([1I1) - me cykymHicTh mporpam i MoB's3aHUX 3 HUMH JaHUX
NIEBHOTO TMpPHW3HAYEHHs, [0 TpUIATHI JUIS BUKOHAHHS Ha eJIEKTPOHHO-
00UYMCITIOBAJIbHUX MalllMHAX, Ta SIKI MPOMIIA BUMPOOYyBaHHS 3 3adikcoBaHUMU
MOKa3HUKAaMU SIKOCTI 1 3a0e3nedyeHi KOMIUIEKTOM JOKYMEHTaIlli, TOCTaTHBOI HJist
KBaJTi(hikoBaHOI eKcIUTyaTallii 3a MpU3HAYEHHSM Ta BUKOPUCTAHHS SK MPOMYKILT
BUPOOHUYO-TEXHIYHOTO TTPH3HAYCHHS.

VY mpoueci po3poOku TporpamMHOro 3abe3reyueHHs IepeBaKHO OyaemMo
BUKOpUCTOBYBaTH TepMiH «Komruieke mporpam» (abo mpocto «lIporpama», sKimo
BiH HE BHKJIMYE HEMOPO3yMiHb). | TUIbKM TicIsl yCIHIITHOTO WOTO 3aBepIleHHS,
BUMIPOOYBaHHS Ta BIPOBaKeHHS - TepMiH «lIporpamHe 3a0e3nedeHHS»
(«ITporpamui 3acobu», dIporpamuuii Bupi6», « IporpaMHuii mpoayKT»).

Cnig 3ayBaxutd, 10 moHATTI  «[Iporpama»  BHKOPHUCTOBYETHCS
nporpamMictTaMd B caMOMY LIMPOKOMY Jlana3oHl 3Ha4yeHb. Bl MPUMITUBHOI,
npocTtoi mporpamMu (MOXJIMBO, Illeé He JO KiHIS HAMWUCaHOi) 1O TOTOBOTO
IPOrpaMHOro MpoAykTy. | siKio 1e He Oyne yCKIaaHIOBAaTH PO3YMIHHS CEHCY, MU
JUIs. TIPOCTOTH BUKJIaQy TakoX OyleMO BXMBAaTH HOro B PI3HUX CUTyallsX IO-
pI3HOMY B TpaJuLiHHOMY AJisl LIbOIO MOHSATTSA CeHCl. AJie B OCHOBHOMY OyJemo
NOTPUMYBATHCS HaBEeJEHUX BUILE (OPMYJIOBAHbD.

3 MOsBOIO HOBUX TEXHOJIOTIM B PO3pOOKYy MporpamMHOro 3ale3rneueHHs
(Bi3yanmpHi 1 00'€KTHO-Opi€HTOBaHi), 3'ABUIMCS 1 HOBI MOHATTA. <«lIpoekT» i
«Jlomatok» («/IomaTok it KOpucTyBadya») sk 00'eKT po3pooku. Po3pobka momarka
cTajla Moro «IIpoeKTyBaHHIM.



1 BA30BI HOHATTSA, BUAU TPOT'PAMHOI'O 3ABE3IIEYEHHSA

Texnonozia npocpamyeanns — IVCIWIUIIHA, 1[0 BUBYAE TEXHOJOTIYHI
MPOIIECH MTPOTpaMyBaHHS Ta MOPSIOK 1X MTPOXOIKEHHS.

Cucmemna indcenepina (System engineering} po3ail Haykd, IO BUBYAE
MUTaHHS PO3POOKH KOMITIOTEPHHX CHUCTeM (apXiTeKTypa, nu3aiiH, iHTerparis [13
Ta iH.).

Ipozpamua insicenepin (Software engineeringy aucuuiuiiba, crpsiMoBaHa
Ha PO3pOOKY 1 CYNmpoOBiJ MPOTPaMHOro 3a0e3MeyueHHs CUCTEM, 10 (GYHKI[IOHYIOTh
HaJIHHO 1 eQeKTUBHO, MOXYThb YJOCKOHAJIIOBATUCA 1 €BOJIIOLIOHYBAaTH 1
BiJIMIOBITalOTh BUMOT'aM, BU3HAYEHUX 3aMOBHHKOM.

Ipoepamysanna (Programming) — mporiec MiATOTOBKH 3aBAaHb s iX
BUPILIEHHS 3a JOTIOMOTOI0 KOMIT FoTepa; iTepalliiHui mpoliec CKIIaJaHHs porpam.

Ilpocpama — naHi, TpuU3HAYEHI JUIS  YHOPABIIHHS  KOHKPETHUMU
KOMIIOHEHTaMH CHUCTeMH O0OpoOku iHQopmMalli 3 MeTol peainizalii MEeBHOTO
QJITOPUTMY, TOCIIJIOBHICTh MAlllMHHUX KOMAaHJ, MPU3HAYEHUX MJI1 JOCSATHEHHS
KOHKPETHOI'O pe3yJbTary.

Ilpozpamue 3abe3neuenna (I13 | Software) —xomm'roTepHi mporpamu,
MpOIelypH, a TaKoX JOKYMEHTAIlis 1 JaHi, IO CTOCYIOThCA (QYHKIIOHYBaHHS
KOMII FOTEPHOI CUCTEMHU.

Brnepiie tepmin software BeiB Bimomumii cratuctuk Jlxon Terok (John
Tukey) B 1958 porii ans mo3HaueHHs pi3HHMII amapatHoro 3abesnedenHs EOM
(hardwarg Bin 3aco6iB 06poOku nanux. bespae Ctpayctpyn (Bjarne Stroustrup)
Bi/[3Ha4uMB, mo no0pe [13 HeMOXIIMBO MOOAYNTH, alle MOXKHA BiUyTH, KOJHA BOHO
MIPAIIIOE 3 TOMUJIKAMH.

3a BHIaMHM  BUKOHYBaHMUX  (yHKIiIA  mporpamMHe  3a0e3rmedueHHs
MiIPO3/IISEThCS HA cucmeMue, npuxkiaone ma incmpymenmanvte. Takuil moain €
YMOBHHM, OCKUIBKY IIMPOKE BOPOBAIKEHHSI KOMI F0Tepu3aliii Ipu3Besio 10 TOro,
1[0 Maii’e KOXKHa MporpaMa Mae 03HaKku JeKiibkox BuaiB [13.

Inmezposane cepedosuuie po3podOKU  NPOPAMHOZO0  3a0e3neyeHHs
(Integrated development environment, IDE)ue cucrema nporpamaux 3aco0is,
0  BHUKOPUCTOBYETHCS  MpOrpaMicTaMu  JJIT  pO3pOOKH  TPOTPaMHOTO
3abe3nedeHHs. JIK TpaBuIiIo, cepeIOBUINE PO3POOKH BKIIFOYAE TEKCTOBUN pEaKkTop,
KoMIiIsTOp 1/ab0 iHTepmpeTaTop, 3aco0u aBTOMAaTH3allil 30MpaHHs, HaJlaroKeHHs
Ta pI3HOMAaHITHI IHCTPYMEHTH [JIi KOHCTpYIOBaHHS rpadiuyHoro iHtepdeicy
KOpHCTyBadya. 3HAYHOTO TMOIIMPEHHS 00'€KTHO-OPIEHTOBAHOTO IPOTpPaMyBaHHS
(OOIT) mpusBeso o0 TOro, MO CydYacHi IHCTPYMEHTH PO3POOKH BKJIFOYAIOTh
Opay3ep KjaciB Ta iIHCIIEKTOp 00'€KTIB.

Ha croromni B cepemoBHina po3poOKH MiAKIIOYAIOTh CHCTEMY KepyBaHHS
BepCisIMU, 3aCO0U TeCTyBaHHS Ta 1H.



1.1 Buau nporpaMHoro 3aée3ne4eHHs

Cucmemne I13 (System softwarejipuznavuene s yrnpaBiiHHS POOOTOIO
KOMIT'OTepa, pO3MOAiLy Horo pecypciB, NIATPUMKHU J1aJIOTy 3 KOPUCTyBadamu, a
TaKOXX JJIs1 YaCTKOBOI aBTOMaTH3allil po3poOIeHHs] HOBHUX MporpaM. Sk mpaBuio,
CHUCTeMHI Mporpamu 3a0e3MedyioTh B3aEMOJII0 IHIIMX MPOTpaM 3 amnapaTHUMHU
CKJIaJIOBUMH, OpTraHizamito iHTepdeiicy KopuctyBaya. BiniisioTe Tpu THIH
cuctemHoro I13:

—  onepayiiina cucmema (OC) — nporpaMHe 3abe3reueHHs], 110 3abe3mneuye
iHpacTpyKkTypy, Ha SKii MOXYTh MpalOBATH MPHUKJIAIHI MPOTPaMH.
Haitnommpenimi OC — Microsoft Windows, Mac OS Xa Linux;

— cucmemu npocpamyearts — MpU3HAUCHI JIJIs MOJIeTIIEHHs Ta YaCTKOBOI
aBTOMaTHU3allil mpolecy po3poOieHHs Ta BiJJIaroHKeHHs MporpaM;

—  cepsicni npoepamu (ymunimu) — po3muprooTs MoxkiauBocTi OC. [o
YTUIIT BIAHOCSTH apXiBaTOPH, aHTUBIPYCH, IpaiiBepH Ta iH.

Ilpuxnaone I13 (application, application software)— xkomm'toTepHa

nporpama, 1o BUpIIIye KOHKPETHI 3a1a4i (axoBoi AisUIBHOCTI KOPUCTyBayva.

Incmpymenmanvne I13 npusHaueHe [Jisi poO3pOOJIEHHS BCiX BHIB
iH(popManiiiHo-porpaMHoro 3abesnedeHHs. [lpu mpomy mix iHdopmaniiitHuM
3a0e3MeueHHsIM PO3yMitOTh CYKYITHICTh O

Incmpymenmanvne I13 npusHaueHe Uil  po3poOKM  BCiX  BHUJIB
iHopMariitHo-iporpamHoro 3abesnedeHHs. [lpu npomy mix iHoOpMamiiHUM
3a0e3nevyeHHsIM pO3yMiIOTh CYKyIHICTh TOMEpPeaHbO MiJATOTOBIEHUX MaHUX, IIO0
HeoOXi1H1 /Uit poboTH mporpamHoro 3adesneueHHs. Jlo iHctpymeHTanbHoro 13
BIJIHOCSITh TEKCTOBI PeIaKTOpPH, CUCTEMHU YIIpaBIiHHA 0a3aMu JaHUX, TPAHCISTOPU
MOB TIpOTpaMyBaHHS.

1.21Iporpamue 3a6e3ne4eHHs SK BUPIO

CydacHi mporpamMu BHUpILIYIOTh Halpi3HOMAHITHIII 3aBAaHHS 3a 3MICTOM 1
rajry3eBUM 3HAYEHHSIM.

VY GaraThoX BHIMaAKaxX MPOTrpamMu CTBOPIOIOTHCS B €MHOMY €K3eMIUISIPl IS
BUPIIIIEHHS MIPUBATHUX JOCIT THUTIEKIX 3aB/IaHb, TSI 00poOKu
eKCTIepUMEHTAILHOTO ~ Martepialy, TMPUCKOPEHHS OOYWCIIeHb, MOJCIIOBAaHHS
npoiiecis, 1 T.4. Taki mporpamMu He MalOTh MAacOBOTO 3aCTOCYBaHHSI Ta JIOCTYIIHI
JUIsl BUKOPUCTAaHHA TUIBKM THUM, XTO iX po3poOuB. BoHu cTaroTh 00'ekTamu
HayKOBO-TEXHIYHOI TBOPYOCTI 1 PiIKO CTAIOTh MPOMHUCIOBUMH BUPOOaMU.

30BCIM 1HIIKUM KJIACOM MpPOTpaM € iHOYCmpianvHi npocpamti 3acobu, Kl
MOXHa KBaJi(hiKyBaTH sIK MPOAYKIIIF0 BUPOOHUYO-TEXHIYHOTO NMPU3HAYSHHS.

Bouu sBnsitoTh co0ol0 mporpaMu Ha HOCISIX JaHUX 3 TEXHIYHOIO
(excrumyartariifHOIO Ta TEXHOJOTIYHOIO) AOKYMEHTAI[IEI0, po3po0IieHi BiaIOBIIHO
0 JiI0YMX CTaHAApTIB 1 NPOWIIIM JOep)KaBHi, MDKBiIomM4i abo BijoMmul
BUMPOOYBaHHS.



[IporpamHi 3acobu, NPUIHATI y BHPOOHULTBO, BUIOTOBISIOTHCS 3a
3aTBEP/KEHOI0 B YCTAaHOBJICHOMY TMOPSAIKY TexXHoJoriero. BoHM mMOBHUHHI
BIJIMOBIZIATH 3aTBEPKEHUM TEXHIYHUM YMOBaM 1 Jif04ili HOpMAaTHBHO-TEXHIUHIN
JOKyMeHTallii, 3a0e3rneuyBaTrcs rapaHTisiMu IocTadyajbHUKA.

VY upoMy BHUMaAKy MOBa e Mpo mporpaMHi BupoOu (Ipo mporpaMHuit
npoaykt mist EOM).

[lin npoczpamuum eupooom (I1B) po3yMmieThcsi yHiBepcalbHE MpPOTpaMHE
3a0e3neyueHHs, sike MPU3HAYAETHCS IS IIUPOKOTO KOJia KOPUCTYBadiB, MOXKIIUBO,
HaBiTh HE BIJIOMUX 3a3jaJieTi/lb, 1 TIOBUHHO pPEKJIaMyBaTHCS, MiATPUMYBAaTHCS B
npaie31aTHOMY CTaHi, pO3IIUPIOBATHCS MIPOTSATOM TPUBAJIOTO MEPioLy yacy.

[Iporpamunii Bupid — II BIacHe MpOTrpaMu IUTIOC JOKyMEHTallisl, rapaHTis
SKOCT1, peKJaMHl Mareplajd, HaBUYaHHS, MOLIMpPeHHS Ta cynpoBig. Okpema
MalllMHHA TporpaMa abo CyKyHHICTh IporpaM 1 IporpamMHUil BUpIO - Jajneko He
OJIHE 1 T€ XK.

[Tporpamuuii BUpiO € MPOAYKT PETEIHHOTO MIIAHYBaHHS 1 LLJIECIPIMOBAHOT
PO3pOOKH, IO CYMPOBOJKYETHCS YITKOI JTOKYMEHTAlll€lo, KM MpOWIIOB BCi
HeOoOX1IH1 BUMPOOYBaHHS; KM OMMCAHO Yy BIAMOBIIHUX TEXHIYHUX IyOJiKaIisaX,
PO3MHOXXEHO Yy HEOOXigHIA KIJTbKOCTI NPUMIPHUKIB, OOCIYrOBYEThCA 1
KOHTPOJIIOETHCS MOCTA4YalIbHUKOM 3a 3a3falieriib MPOAYMaHUM IIJIAHOM 1 MOXe
pOo3IIIsiAaTUCs SIK TOBap.

3 mnuTaHp pPO3POOKM CHUCTeM TporpaMHOro 3alesredeHHs (ajxe He
POrpaMHUX BHPOOiB) MOYKHA 3pOOUTH TaKi NPUITYIIIEHHS:

— pO3pOOHHMK CTBOpIOE TMporpamHe 3a0e3nedyeHHs s cebe abo,
NpUHAWMHI, OpraHi3aliiHo MOB'S3aHUI 3 KOPUCTyBayaMH MPOTPaMHOTO
3abe3MeueHHi, 1110 po3poOIsieThCs,;

— KOpHUCTyBau (POPMYIIOE CBOI BUMOTH Oe3MocepeIHbO PO3POOHHUKY, SKILO
OCTaHHI} caM He € OJJHOYACHO KOPUCTyBayeM;

— KOpHCTyBau Oepe aKTMBHY y4acTb Yy po3poOiii abo B 0OCIyroByBaHHI
porpamMHoro 3abe3neyeHHs;

— TmnporpamHe 3a0e3NedeHHs IMOBUHHO TMpallOBaTH TUIBKKM Ha TeBHIN
KOH(irypaiii KOMIUIGKCY TEeXHIYHUX 1 TMporpamMHUX 3aco0iB B
oOMeKeHOMY Jiana3oHi 3MiH HOTo CKIIaay 1 CTPYKTYPHU JIaHUX;

— PpO3pOOHMK caM BBOJIUTH B [0 TMporpaMHe 3a0e3NedeHHs Yy
KOpHCTYBaya;

— TpoOseMH, 10 BHHWKIM TPA  BUKOPUCTaHHI  MPOTPaMHOTO
3a0e3neyueHHs, BUPILMIYIOThCS KOPHUCTYyBadeM CIIJIBHO 3 PO3POOHHKOM
ab0 3 TepPCOHAJIOM, IO 3MIMCHIOE HOTO TEeXHIYHEe O0OCITyrOBYyBaHHS
(cymposin);

— TMporpaMu HE MalTh MacOBOTO 3aCTOCYBaHHS Ta JOCTYIHI IS
BUKOPHUCTAHHS TUTBKH TUM, XTO iX PO3pOOUB;

— BUKOPHUCTAHHS MPOrpamMu MPUMTHHSIIETHCS MICIsI OTPUMAaHHS pe3yJibTary.

[Ipu po3poOriii mporpaMHOro BHPoOy (3a BHHSITKOM OCOOJIMBOIO BHITaJIKY
PO3pOOKH MPOrpaMHOTro 3a0e3MevYeHHs 3a KOHTPAKTOM JIJIsl €EIMHOTO KOPUCTYBaya)
MOYHa 3pOOUTH TaKi MPUITYIIICHHS:
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— PO3pOOHMK He 3HAOMUI 3 KOPUCTYBaYeM,;

— BHUMOTH KOopucTyBaya GopMyIoThcsi 200 po3poOHUKOM, 200 MepeaaroThes
oMy  TOCepeqHHIIBKOIO  OpraHizaiiero  (Hampukiag, IOCTaBIIsIE
nporpamHe 3a0e3rneueHHs);

— KOpHCTyBaul He OepyThb ydacThb y PO3IJISIl Ta Y3TOJKEHHI MPOEKTHUX
pillleHb, SKIIO HE BBaXATH PIAKICHUX BHUIIAQJIKIB, KOJM IX iHTepecu
Mpe/icTaBlIeH] MocepeTHUKAMUY;

— nmporpamHe 3a0e3leyeHHs TMOBHMHHO 30epiratv mpane3NaTHICTh B
IMPOKOMY Alamna3oHi KoOHPirypaiiil 00UnCIIOBaTbHUX KOMIUIEKCIB 1 ipu
caMUX Pi3HUX CUCTEMHUX MMPOTrPaMHUX 3ac00ax;

— KOpHCTyBaul BBOJSATH MporpaMHe 3abe3nedyeHHs B Aito abo cami, abo 3
CTOPOHHBOIO JIOMIOMOTOIO, ajie Ls JONOMOra BUXOJUTh HE BiJ
pPO3pOOHUKA;

— mnpobiemMd, 10 BHUHUKIM TPd  BUKOPUCTAaHHI  MPOrpaMHOrO
3a0e3MeueH s, BUPIIIYIOThCS IIISIXOM JIMCTYBaHHS, a 1HOJI depe3
MocepeIH1Ka,

— TporpamMHUil BuUpiO MpU3HAYEHUH AJs IIMPOKOro Koja KOPUCTYBadyiB,
MO>KJIBO, HEBIJIOMUX;

— TporpamHe 3a0e3leueHHs BUKOPUCTOBYEThCS 0araTopa3oBO 1 TpUBAIUN
yac.

1.3 TexHosorist po3po0KH MpOrpamMHOro 3ade3nedeHHs

Texnonocii (3 rpeupbKoi: pemecio + Hayka) — CYKYMHICTh 3HaHb PO
crioco6u 1 3aco0u MpoBeIeHHs] BAPOOHUYMX MPOIIECIB.

B onHOMY KpaiiHROMY BHIIAJIKy OJHA JIIOJIMHA 3/I1MCHIOE TIOETAMHY PO3POOKY
nporpaMM 31 CBOTO TepMiHajga B HEBUMYIeHIH oOcTaHoOBII. [IpupomHo, BiH
CTBOPIOE TTOPIBHSHO HEBEJIHMKI MPOTPaMH, 10 He BUMAararoTh OCOOJIMBOI OI[iHKH.

B inmomy 3BMuYaiiHOMY BUTIIAAKY PO3POOISETHCS MyXKe CKIagHE MPOrpaMHe
3a0e3neyueHHsl, Mo Npu3HaYeHe A (yHKIIOHYBaHHS B pealbHOMY MaciuTabi yacy
1 BUMarae TpyA0BUTpaT 00CSTaMH B TUCSYI JIFOIUHO-TOVH.

Ll1 nB1 B3a€EMHO MPOTUJIEKHI CUTyaLll XapaKTEPU3YIOThCA PI3HUM CTyIEHEM
dbopmaizalii Ta mpoBeAeHHI MPoLecy PO3POOKH MPOrpaMHUX 3ac00iB.

Cryninp ¢opmanizallii Ta NpoBEIEeHHS MpoLecy pO3poOKH MPOrpamMHOro
3a0e3nedeHHsT Oe3MOCepeIHhO 3aJIKUTh BiJ IIJIe WOro CTBOPEHHS, WOTO
BEeJIMYMHU, YHUCENBHOCTI TPYMH pPO3POOHUKIB Ta iHmMMX ¢akropiB. Bimg Toro,
HACKUIBKH TPABWJIBHO 1 BAAJO 3 TOTIISALY TEXHOJOTII PO3pOOKH MPOrpaMHOTO
3abe3mnedeHHs T0OY0BaHO JO/IATOK, 3aJIEKHUTh SKICTh 1 JKUTTE3IaTHICTh KiHIIEBOTO
MPOIYKTY.

[lin mexnonocieclo po3pooku npozpamuozo 3abvesneuenns (TPII3)
PO3YMIETHCS CYKYMHICTh y3arajlbHeHHUX 1 CHCTEMAaTH30BaHNX 3HaHb, 200 HayKa Mpo
ONTUMAJIBHI CIOCOOM (MPUHOMH) TPOBEACHHS MPOIECY PO3POOKH MPOTPaMHOIO
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3a0e3nedeHHs, 1O 3abe3nedye B 3aJaHUX YMOBax OTPUMaHHS MPOrPaMHOI
NPOAYKIIT i3 3aJaHUMU BIaCTUBOCTSIMHU.

Texnonorist po3poOku  mporpamMHOro 3abe3medeHHs sBIsie  co0O0rO
IHKEHepHU miaxig 0 po3poOku mnporpaMHux 3aco0iB EOM, mo oxorsoe
METOJIOJIOTII0 TMpOrpaMyBaHHs, MNpoOieMu 3abe3nedeHHsT HaAIMHOCTI Mporpam,
OIIIHKU pOOOYMX XapaKTEPUCTHK 1 SKOCTI TPOEKTIB.

Texnomoris po3poOkW MporpaMHOTO 3a0e3MedeHHs PO3TIsAac MMUTAHHS
yIpaBJIiHHS MPOEKTYBAaHHAM CUCTEM MPOTPAMHOTI0 3a0e3MeUYeHHs, a TAKOX 3aco0U
1 cTaHAApTH PO3POOKHU MpOrpam.

TexHonoris po3poOKU MporpamMHOro 3abe3leueHHs] BU3HAYa€ JesKY
npodeciiiHy KyJabTypy poOOTH (axiBIiB (He TIIBKU MPOrpaMicTiB), IO 3abe3mneuye
3alaHUil piBeHb MNPOAYKTUBHOCTI Mpaull 1 SKOCTI OJAepXyBaHOI B pe3yJbTari
pOrpamMHoOl MPOAYKIIII.

TexHomyorist po3poOKM MHPOrpaMHOro 3a0e3MeueHHs OXOIUTIOE MPOILIeC
po3poOKK TporpaMHoro 3abe3reueHHs] Bij MOSBU MOTpeOM B HHOMY 1O HOro
BUTOTOBJICHHS, Tiepeadi KOpUCTyBaueBi, Moaudikalii B mpoieci ekcrutyaramii 1
MPUMMHEHHS HOTO BUKOPUCTAHHS BHACIIJOK MOPAJIbHOTO CTapiHHS.

B ineani mexuonozia po3poéku npozpammnozo 3abe3nevyeHHA NOBUHHA
3A0080ILHAMU OCHOBHUM HUCUE NePepaxo8aHUM UMOSAM.

1. HeoOximna craHmapTu3allisi MOB MPOEKTYBaHHS IporpaM, OhOpMIICHHS Ta
BUNMPOOYBAaHHS MPOrpPaMHUX MOMYJIB, @ TaKoX rapaHTtii ix sxocti. Lle
J03BOJINTh 3HAYHO CKOPOTUTH AYOJIIOI0YI pO3pOOKH, BIIPOBAAUTH CKJIaJallbHe
nporpaMyBaHHST 1 BECTH HAKOIWYEHHS Ha IMANPUEMCTBAX 1 B KpaiHi
BHUCOKOSIKICHOTO  MPOTPAaMHOTO  MPOJYKTYy JUIsi #Horo OGaratopa3oBoro
BUKOPHUCTAHHS K TUTTOBUX KOMIIEKTYIOUUX BUPOOIB.

2. Bectu noctiitHU# KOHTPOJTH 1 3a0€3MeUeHHS SIKOCTI MPOTPaM.

3. IlporpaMu He TOBHMHHI MICTUTH HEMNEPEBIpeHUX NUIAXIB 1 cHUTYyarlii
(yHKITIOHYBaHHSI, sIKi MPU3BOJISATH 10 HECIIO[IBAaHUX Pe3yJIbTATIB.

4. KopuctyBaueBi ab0 MOKYIIIIO pOrpaM HEOOXiTHO JATH YiTKe YSBIEHHS PO
MOXJIMBOCTI JAHOI MPOTpaMU 1 TEXHOJOTIYHUX yMOBax eKCIUTyaTauli, MpH
SKUX FapaHTYIOThCSI IeBHI (PYHKIIIT 1 SIKOCTI.

5. TexHonorist po3poOKK MporpamMHOro 3abe3neyeHHs] MOBHHHA 3a0e3MedyBaTh
BIITOPTHEHHS MPOTPaMHOI0 BUPOOY BiJl KOro po3poOHMKA, TOOTO JIFOACHKHIA
(dakTop y mporpamyBaHHI Ma€ OyTH 3BeICHUI 10 MiHIMyMY.

6. TexHomorisi po3poOKK TporpaMHOro 3abe3medeHHsT Ta 3aco0u ii MATPUMKH
(aBromaTm3allii) MOBUHHI  3a0e3meduyBaTH  IiJECHpPsSIMOBaHy  poboTy,
Hacamriepe]] KOJICKTHBY IMPOTPaMICTIB, a He OKpeMHX ocoOHucTocTeil. BoHa
TIOBWHHA CITOHYKaTH KOJICKTHB TMPAIFOBATH TLIBKU MPABUIBHO 1 371ar0/KeHO;
NMOBUHHA aBTOMATHUYHO OJIOKYBaTH OY[b-SKI HE CAHKIIIOHOBaHI TEXHOJIOTIE€O

mii.
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7. HeoOXximHO BecTH aKypaTHe JIOKyYMEHTYBaHHS BCIX €TaliB pO3pOOKH.
JloxyMeHTarlisi MOBHMHHA TaKOXX 3aHOCUTHUCS 1 30epirathcsi Ha MarHITHUX
Hocisx. Jloctym nmo 1iei iHdbopmarnii mMae OyTH BIIKPUTHM, IPOCTHM i
aBTOMATU30BaHUM.

8. Pobora xopucTyBaya moBUHHA 3a0e3MeuyBaTUC PO3BUHEHON 1H(pOpMaIliiHO-
JIOBiIKOBOIO CHCTEMOIO.

9. 3acobu aBTOMaTH3allli TEXHOJOTII MOBUHHI OXOIUIIOBATH BCl €Tamyd poOOTH
KOJIEKTUBY MPOrpaMicCTiB.

10.Texuomnoris po3poOKu MporpamMHOro 3abe3rnedeHHs MOBUHHA OYTH MPOCTOIO B
OCBO€HHI, 13 3aco0aMU ITIIKA3KHU, 10 aBTOMAaTUYHO BKJIFOYAIOTHCS.

11.Texunomoris po3poOKK MPOrpaMHOro 3a0e3leyeHHs] MOBHHHA MaTH 3aco0H
aBTOMaTUYHOI (ikcallii B XpOHOJIOTIYHOMY TIOPSAKY BCIX [Iil, sIKi
BUKOHYIOTHCS B TTPOIIeCi KOJIGKTUBHOTO BUTOTOBJIEHHS ITPOTPaAMHOTO BUPOOY -
MOBMHHI BeCTHCS 1 30epiratucs B cucteMi sxypHaiu (IPOTOKOJIH, IIOIEHHUKHN)
po3pobku. Lli 3aco0u MOBWHHI JTO3BOJIATH BIIHOBIIOBATU OyIb-SKUW CTaH
nmpoliecy po3poOku Ha OyAb-sSKOMY iHTEpBasli BUTOTOBJIEHHS MPOrPaMHOIO

POIYKTY.

1.4.11po61eMu po3podKH CKJIATHUX NPOTPAMHHX CHCTEM

binbuiicTe cydyacHHMX MpPOrpaMHHUX CUCTEM O0'€KTUBHO nyke ckiaiaHi. L
CKJIAJHICTh OOYMOBIIIOEThCA OaraTbMa MPUYMHAMM, TOJIOBHOIO 3 SIKUX € JI02IUHA
CKIIAOHICMb PO36'A3)8AHUX HUMU 3A80AHD.

ITokn oOuYMCIIIOBaIBHUX YCTAHOBOK OYyJIO Mayo 1 iXHI MOXJIMBOCTI Oyiu
obmexxeHi, EOM 3actocoByBaiM B [yXe BY3BKHX Tally3sX HayKd 1 TEXHIKH,
IpUyYOMy, B TEpIIy dYepry, Tam, A€ 3aBJaHHs, L0 BUpINIyBaiuch, Oynu modpe
JIETepMIHOBAaH1 1 BUMAarajiu 3HAYHUX OOYMCJIEHb. Y Halll 4ac, KOJU CTBOPEHO
NOTYXHI KOMITIOTEpHI MEpexi, 3'IBUiIacs MOXJIMBICTh MEpPeKIacTH Ha HHX
pIllIeHHSI CKJIaJIHUX PECYpPCHOMICTKHMX 3aBAaHb, MPO KOMIIIOTEPHU3aALII0 SKUX
paHillle HIXTO 1 He aymaB. 3apa3 [0 Mpolecy KOMITIoTepu3allil 3alydaroThCs
30BCIM HOBI NpeaMeTHI 00J1acTi, a sl BXK€ OCBOEHUX OOJIACTeH YCKIIaTHIOIOTHCS
BXKe c(hopMOBaHi OCTAHOBKH 3aB/IaHb.

HonatkoBumu  ¢akropaMu, 110 30UIBIIYIOTh CKJIATHICTh  PO3POOKHU
IPOTPaMHUX CHCTEM, €:

— CKJIAIHICTh (OPMAIIBHOTO BH3HAYEHHS BUMOT JI0 TIPOTPAMHUX CHUCTEM;

— BIJICYTHICTb 33JIOBIJIbHUX 3aC001B OMUCY MOBEIHKU TUCKPETHUX CUCTEM
13 BEJMKOK KIJIBKICTIO CTaHIB TNPU HEJIEeTepMiIHOBAHIM TIOCIIJTOBHOCTI
BX1JHUX BIUIMBIB;

— KOJIGKTHBHA pO3pO0OKa;

— HeoOXiAHICTb 301IBIIICHHS CTYIICHS TOBTOPIOBAHOCTI KOJIB.

Cknaouicms 8U3HAYEHHA BUMO2 00 NPOCPAMHUX CUCMEM.
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CknagHicTh BU3HAQUEHHSI BUMOT JI0 MPOTPaAMHUX CHUCTEM OOYMOBIIOETHCS
nBoMma ¢akrtopamu. [lo-mepie, nmpu BHU3HAUYEHHI BUMOT HEOOXIIHO BpaxyBaTu
BEJIUKY KUTBKICTh pi3HUX (akTopiB. [lo-apyre, po3poOHMKHA POrpaMHUX CUCTEM
He € (¢axiBUsIMM B  aBTOMAaTU3YIOThCS  MpeAMETHUX  o0yacTix, IMIo
aBTOMATHU3YIOThCS, a (axiBIll B MpeAMETHIH 00iacTi, SK MpPaBUIO, HE MOXYTb
chopMyroBaTH TpoOIeMy B MOTPIOHOMY paKypcCi.

Biocymuicmo 3a006inonux 3acobie popmanvrioco onucy noeodinku
OUCKDEMHUX CUCMEM.

Y mporeci CTBOpeHHST MPOrpaMHUX CHCTEM BHKOPUCTOBYIOTH MOBU
MOPIBHSHO HMU3BKOTO piBHA. lle mMpu3BOAWTH 1O paHHBOI JAeTamizalii onepairiii B
mpolleci CTBOpPEHHS MpOoTrpaMHOTO 3a0e3medeHHs 1 30i7blrye oOcar OIUCIB
MPOAYKTIB, LIO PO3POOJSIOTHCS, SKWW, SK MPaBUIO, TNEPEBUILYE COTHI THUCAY
orepaTopiB MOBH MporpaMmyBaHHS. 3aco0iB ke, IO JO3BOJISIOTH JAETaJbHO
OTNIUCYBAaTU MOBEOIHK) CKIATHUX NUCKPETHUX CUCTEM Ha O1JIbII BUCOKOMY PiBHI,
HIDXK yHIBepCcaJIbHUI MOBa MPOTrpaMyBaHHs, HE 1CHYE.

Konexmuena pozpobka.

3aBsKU BEJIUKUM O0CsATaM MPOEKTIB pO3poOKa MPOrpaMHOro 3ade3rnedyeHHs
3MIHCHIOEThCS KOJNeKTUBOM (axiBiiB. [lpairoroun B KOJEKTHUBI, okpemi (axisiii
MOBUHHI B3a€EMOJIISITH OJIMH 3 OJHUM, 3a0e3MedylodH IUTICHICTh MPOEKTY, IO 3a
BIJICYTHOCTI 3aJIOBUIBHMX 3aCO0IB OMHUCY IOBEIIHKUA CKJIATHUX CHUCTEM JOCUTH
cknaaHo. [lpuyomy, umM OinbIIMK KONEKTHUB pPO3POOHWKIB, THM CKIJIAIHIIIe
oprasi3yBaTH Ipoiiec poootu [8].

Heobxionicms 36invuienns cmynens noemoproeanocmi Koois.

Ha cknagHicTh mporpaMHOro MpoayKTy, IO PO3pOOJISEThCS, BILUIMBAE 1 Te,
o A7s 30UIbLIEHHS MPOAYKTUBHOCTI Mpalli KOMIMaHil MparHyTh OO CTBOPEHHS
6107i0TeK KOMITOHEHTIB, fKi MOXKHa Oylno O BHKOPHCTOBYBaTH B IOAAJBIINX
po3pobkax. OgHaK y LbOMY BUIAJKy KOMIIOHEHTH NMPUXOAUTHCS pOOUTH OLIbII
yHIBepCaIbHUMH, 110 3PEIITOI0 301JIBIIIYE CKIIaIHICTh PO3POOKH.

Pazom y3sTi, 1i (aktopu CyTT€BO 3OUIBLIYIOTH CKIAAHICTH MPOLECY
po3pobku. OHAK 0YeBUIHO, IO BCi BOHU Oe3mocepeTHhO TIOB'sI3aHi 31 CKIIAIHICTIO
00'ekTa po3po0KH - MPOrPaMHOI CUCTEMH.

1.4.1.Baouno-iepapxiunuit nioxio 00 cmeopeHHsA CKIaOHUX cUcmem

[IpakTrka mMoka3ye, MO0 TepeBakHa OUTBIIICTh CKIAAHUX CHCTEM SIK Y
IpUPOJIl, TaK 1 B TEXHIll Mae iepapXiuyHy BHYTpIlIHIO CTpyKTypy. Lle mos's3ano 3
THM, IO 3a3BUYAil 3B'I3KH €JIEMEHTIB CKJIQJHIX CUCTEM pPi3HI SK 3a TUIIOM, TaK i 3a
CUJIOIO, M0 1 JO03BOJSIE pO3TISAJaTh IIi CHUCTEMU SIK JAESIKY CYKVNHICHb
83AEMO3ANENHCHUX NniOcucmem. BHYTpINIHI 3B'SI3KM €JIEMEHTIB TaKWUX ITiJICUCTEM
CWJIBHIIII, HI’K 3B'I3KH MIX IT1JCUCTEMaMHU.

Hanpuknan, koMmm'iorep CKIamaeTbesl 3 Ipollecopa, MaM'sTi 1 30BHIIIHIX

npuctpoiB, a CoHsiuHa cucteMa BKJItouae CoHIle 1 TJIaHeTH, 0 O0epTaroThCs
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HABKOJIO HbOTO. Y CBOIO 4Yepry, BUKOPUCTOBYIOUM Ti K PO3XOJKEHHS 3B'SI3KiB,
MOKHa KOXHY MiJICUCTEMY PO3IUIUTH Ha MIJACUCTEMH 1 T. 1. O CAaMOT0 HUKHBOTO
«eJIeMEHTapHOTO» PiBHS, MPUUOMY BHOIp PiBHs, KOMIIOHEHTH SIKOTO CJIiJ] BBa)KaTH
eJleMeHTapHUMH, 3ajuIlaeTbesl 3a AociigHukoM. Ha enemeHTapHOMYy piBHI
cUcCTeMa, SIK MPaBUIIO, CKJIAAA€ThCsl 3 HeOaraTbOx THIIB MiJICUCTEM, MO-PI3HOMY
CKOMOIHOBaHUX 1 OpraHi3oBaHUX. lepapxii makoeo muny ompumanu HAa3ey «yine-
yacmuHa.

IToBeninka cucTeMu B IIJTOMY 3a3BHUYail BUSBIISETHCS CKIIQIHIIIE TTOBEIIHKU
OKpeMUX YaCTHH, NPUYOMY 3aBJASKM OUIbII CHJIBHUM BHYTPILIHIM 3B'3KaM
0COOJIMBOCTI CHCTEMH B OCHOBHOMY OOYMOBJIEHI BITHOCHHAMH MiX 1i YacTMHaMH,
a He YaCTUHAMM SIK TAaKWMH.

VY npuponi icHye we ooun euod iepapxii - icpapxis «npocme-ckiaoue» abo
iepapxis pozsumky (YCKJIaIHEHHS) CHUCTeM B Tpolleci eBoitomii. Y mil iepapxil
Oynb-sika (QYHKIIIOHylO4a CHUCTeMa € pe3yJbTaTOM PO3BUTKY OUIBII TMPOCTOI
cuctemMu. Came maHWil BUA lepapxii peasi3ye€Tbcs MEXaHI3MOM yCHaAKyBaHHS
00'€eKTHO-OPIEHTOBAHOTO MTPOTPaMyBaHHS.

Bynyuu B 3HauHIi Mipi BiIOOpakKeHHSM MNPHUPOTHUX 1 TEXHIYHUX CHUCTEM,
MpOTpaMHi CHUCTEMM 3a3BUYall € 1€papXiyHUMH, TOOTO MAalOTh OIMCAHI BHIIE
BIIacTUBOCTI. Ha IMX BIACTUBOCTAX i€papXiUHUX CHCTEM OYyAY€ETbCS O10UHO-
iepapxiynuii nioxio 0o ix docnidxcenus abo cmeopenns. Lleit nminxin nependayae
CIIOYATKy CTBOPIOBATH YaCTUHU TakWx 00'eKTiB (OJIOKH, MOJYJIi), a MOTIM 30upaTn
3 HUX caM 00 '€KT.

ITpomec po306uTTs ckiamHoro o0'ekTa Ha TOPIBHSHO HE3aJIeXKHI YaCTUHU
OTPUMAB Ha3BY 0€KOMNO3UYIT .

IIpn nexommo3suuii BpaxOBYIOTh, IO 3B'SI3KM MIK OKPEMUMH YacTUHAMHU
NOBUHHI OyTH cialIImM, HiX 3B'A3KM €JeMEeHTIB ycepeAuHi yacTuH. Kpim Toro,
o0 3 OTpUMaHMX YaCTUH MOKHa Oyjo 3i0paTu OO0'€KT, 110 PO3pOOISETHCS, B
mporieci JeKOMMO3UIlil HeOOXiJHO BU3HAYMTH BC1 BUIU 3B'SI3KIB YAaCTHH MIXK
coboro.

Ilpu cTBOpeHHI AyXe CKIAQgHUX OO0'€KTIB Mpolec JASKOMITO3UINT
BUKOHYEThCSI 0araTopa3oBo: KOXeH OJIOK, Yy CBOIO 4epry, JAeKOMIIO3Ye€ThCs Ha
YaCTHUHH, IOKU HE OTPUMYIOTh OJIOKH, SIKi TTIOPIBHSHO JIETKO PO3POOUTH.

Januii MmeToz1 po3poOKH OTpUMaB Ha3BY HOKPOKOBOT demanizayii.

IctoTHO 1 Te, 1O B Tpoleci MEKOMITO3MIlii HaMararoThCsl BUIUTUTH
aHayoriuHi OJ0KH, AKi MOXHa Oyno O po3poOniaTH Ha 3arajbHill OcHOBI. Takum
YUHOM, SIK YXKe 3rajyBajocsi BHIlle, 3a0e3MeuyroTb 30UIbIIEHHS CTYyIeHs
MOBTOPIOBAHOCTI KOJIB 1, BiZIMOBIAHO, 3HIKEHHS BAPTOCTI PO3POOKH.

Pesynbrar mekommoswilii 3a3Buuail MPEeACTABISIOTH Yy BHIJISII  cxemu
iepapxii, Ha HUKHBOMY PIBHI SIKOT PO3MIIIAIOTh BIHOCHO MPOCTI OJIOKH, a Ha
BEpXHBbOMY - 00'€KT, 110 T1JISATa€e PO3POOIIL.

Ha koxxHoMy iepapXiyHOMYy piBHI OMHC OJIOKIB BUKOHYIOTh 3 II€BHUM
CTyleHeM JeTaiizalii, abcmpazyrouucsy Bi HeCyTTeBUX naeTaye. OtTxe, s
KOKHOT'O PiBHS BUKOPHUCTOBYIOTh CBO1 (popMM JOKyMeHTalii i cBoi Mopeni, 10
BiJIoOOpakaloTh CYTHICTh MPOIECIB, Ki BUKOHYIOThCS KOXKHHMM OjokoM. Tak, mis
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o0'ekTa B IIJIOMY, SK TPaBUJIO, BIAETHCS CHOPMYIIIOBATH JIMIIE Hal3aralbHIII
BUMOTH, a OJIOKA HW)KHBOTO PiBHS MOBUHHI OyTH crnieniddikoBaHi Tak, M00 3 HUX
NiiCHO MOKHa OyJo 310patu mpamorounii 06'ekT. [HITUMU ciioBamu, wum Oinvute
610Kk, mum b6inbw abempakmuum mae oymu tio2o onuc (puc. 1.1).
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Pucynok1.1. —CniBBinHomeHHs abCTpaKT OKO Ta KOHKPETHOTO MPH OMHKCi OJIOKIB
y OJ104YHO-1€papXI4HOMY ITiIXOI1

[lpy npoTpuMaHHI 1LBOrO MPHUHIUIY PO3POOHUK 30epirae MOXKIUBICTh
OCMUCJICHHSI TIPOEKTY 1, OT)Ke, MOXKe NMPUKUMATH HAUOUIBIN MPaBUIIbHI PIIIICHHS Ha
KOXKHOMY €Tarli, II0 Ha3WBalOTh JOKAIbHOI onmumizayicio (Ha BiAMIHY Bin
r100agbHOl ONTHMI3AIli XapaKTEPUCTUK OO0 '€KTIB, sKa IS JIMCHO CKIIQJIHHUX
00'eKTiB He 3aBXKI1 MOYKJIMBA).

Ipumimra. Cnig MaTu Ha yBasi, 10 TOHSITTS CKIATHOTO 00'€KTa B Mipy
BJIOCKOHAJICHHSI TEXHOJIOTI 3MIHIOETBCS, 1 Te, MO OyJ0 CKJIaJHWUM BYOpa, HE
000B'SI3K0BO 3aJIUIINTHCS CKIIAIHIM 3aBTpa.

OTXe, 8 0CHOBI OIOYHO-IEPAPXIUHO20 NIOXOJY JNledcameb OeKOMNO3UYIs i
iepapxiune 6nopsaoxysants. BaxnmBy poJib BiIirparoTh TaKOX TaKi MPUHITUTIN:
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— HeCYNepeyHICTh — KOHTPOJIb y3TOKEHOCT] eJIeMEHTIB MiXK CO0010;

— TIOBHOTa — KOHTPOJIb Ha MPUCYTHICTh 3aiiBUX €JIEMEHTIB,;

— (dopmMmarizallis — CTpOricTb METOAMYHOTO MIAXOY;

— TIOBTOPIOBAHICTh — HEOOXITHICTh BUJLICHHS OJHAKOBHX OJIOKIB ISt

3/Ie1lIeBJIEHHS 1 TPUCKOPEHHS po3poOKH;

— JIOKaJibHA OTITHUMI3allisl — ONTHUMI3aIlis B MeXXaX piBHS i€papXii.

CykymnHicTh MOB Mojieliel, TOCTaHOBOK 3aBJaHb, METO/IB OIMUCIB JESKOIro
iepapXiyHOTO PiBHS MPUIHITO HA3UBATHU PiGHEM NPOEKMYBAHHS.

KoxeH o00'ekt y mpoueci NpoOeKTyBaHHS, SK MPAaBHIO, JOBOAUTHCS
pO3TASAATH 3 KiIJTbKOX CcTOpiH. Pi3HI mormsinyn Ha 00'€KT MPOEKTYBaHHS MPUNHSITO
HA3UBATU ACNEeKMAMU NPOEKMYEAHHA.

KpiMm TOro, 1mo BUKOpUCTaHHS OJIOYHO-IEPAPXIYHOTO TMIAXOAY Ja€
MOYJIUBICTh CTBOPEHHS CKJIaJHUX CUCTEM, BIH TaAKOXK:

— CIIPOIIy€E TEpeBipKYy Mpale3JaTHOCTI SK CUCTEMHU B LUJIIOMY, TaK 1
OKpeMHUX OJIOKIB;

— 3abe3reuye MOXJIMBICTh MOJEpHI3alll CHCTEM, HANpPUKIAI, 3aMiHU
HeHaIHUX OJIOKIB 13 30epekeHHsM 1X 1HTepQeliciB.

HeoOxigHo BiAMITUTH, IO BUKOPUCTAHHS OJIOYHO-1€pAPXIYHOTO ITiAXOTY
CTOCOBHO MPOTPaMHHUM CHUCTEMaM CTal0 MOJIMBUM TUIbKM MICJsI KOHKpeTHU3allii
3arajbHUX MOJIOKEHB MMIIX01y Ta BHECEHHS JIeIKUX 3MiH y TIPOLeC MPOEKTyBaHHS.
[Tpu uboMy cmpykmypHuil nioxio BpaxoBYye€ TITbKA BIACTHUBOCTI i€papxii «ife-
YacTUHa», a OO'€KTHWH - BHUKOPWCTOBYE IIeé ¥ BIACTHUBOCTI ie€papXii «mpocTe-
CKJIQJTHE».
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KurouoBi Tepminn

KOMIUICKC OpraHi3allifHMX 3axoJiB, oOmepaliid 1 TpHioMiB, SKi
CHpsSIMOBaHI Ha BHUTOTOBIICHHS, OOCIIyroByBaHHsS, peMOHT Ta / a0o

Texnonozia eKCILTyaTaIifo BHPOOIB 3 HOMIHAJIBHOIO SKICTIO 1 ONTHMAaIbHHUMH
BUTpATaMH.
. KOMIUIEKC ~ OpraHi3amiiHUX 3axoJliB, oOmepamii 1 NpHHOMIB
Texnonozia po3pooxu p ! oUE, pal P .
CHPSIMOBAaHUX Ha PO3POOKY MPOrPaMHHUX MPOJIYKTIB BUCOKOI SKOCTI B
nPOZPAMHO20

3abe3neuenna (I13)

paMKax BiJBEICHOTO OFOJDKETY i B CTPOK.

Kummeeuil uuxkn
nPOZPAMHO20
3aoe3nevenna (KIII3)

NepioJ1 yacy, SIKAi MOYNHAETHCS 3 MOMEHTY TPUAHSTTS PIIlIEHHS PO
HEOOXIHICTh CTBOPSHHS IPOTPaMHOTO TPOAYKTY 1 3aKiHUYETHCS B
MOMEHT HOT0 TIOBHOTO BUJIYYEHHS 3 €KCILTyaTaIlii.

Kackaona (600ocnaona)
Mmooenw KI[II3

HOCJ'Ii,Z[OBHC BUKOHAHHS €TaIliB CTBOPCHHSA I13.

Imepauiiina cnipanvna

po3pobka I13 3xilicHIOETCS 110 CIipat, KOXKeH BUTOK (iTeparrist) sKoi
nependaydae peaiizalfito MeBHOTO (PYHKIIIOHATY TPOrpaMHOI CHCTEMHU.

Mmooens KI[ITI3
Inkpemenmna po3poOka I3 peamizyeTbcsi NeKiabKOMa iTepamisMd 3 MOCTYIIOBUM
imepauiiina Moodenbs  [HAPOIYBaHHSAM (YHKI[IOHAJIHHOCTI CUCTEMH.
KIII3
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2 JKUTTEBUM IIUKJI I ETAIIA PO3POBKHU ITIPOT'PAMHOI'O
3ABE3IIEYEHHA

VY nporteci ctBopenns [13 MoxxHa Buminutu 4 6a3oBux etanu / cranii (puc.2.1):
— Crnenudikarlis - BU3Ha4YeHHS OCHOBHUX BUMOT.
— Pospob6ka — ctBopenns 13 y BiAnmoBiIHOCTI 31 crienudikaIissMu.
— TectyBanns - nepesipka [13 Ha BiAMOBIIHICTh BUMOTaM KIII€HTA.
— Cynposig / MopaepHi3zaniss — po3sutok [13 BiAmoBiAHO 10 3MiH MOTpPed
3aMOBHUKA.

PozpobneHHn

Cneuuwdikawin

EsegeHra B
Fil]ls

']'nl:r'n,rn:ntnﬁ

<EHH'U|:JHETHHHH <
{: Cynpoeig <

Pucynok 2.1 —Cxema XHUTTS IPOrpaMHOTo 3a0e3MeYeHHS

2.111pouecHu JKUTTEBOr0 MHUKJIY NPOrPaMHOro0 3a0e3nevYeHHsl

Kummesum yuknom npocpamrnozo 3abesneuenns Hazusaromv Tepiof Bif
MOMEHTY TOSIBY i7iel CTBOPEHHS JIeSKOTr0 MPOrpaMHOro 3a0e3rneueHHs 10 MOMEHTY
3aBeplIeHHs HWoro MATpUMKHA (ipMoro-po3poOHUKOM abo  ¢ipmoro, ska
BUKOHYBaJIa CymnpoBif. JXUTTe€BMII LMKJI MPOrpamMHOro 3abe3meueHHs — Mepion
gacy, IO TOYMHAETHCS 3 MOMEHTY NPUUHATTS pIIIeHHS Mpo HeoOXiAHICTh
CTBOpPEHHSI MPOrPaMHOTO MPOAYKTY 1 3aKIHUYE€ThCS B MOMEHT HOTro MOBHOTO
BUJIyYEHHS 3 eKCIuTyaTarii
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Cknag mporeciB JKUTTEBOTO IUKIY pPerJaMeHTYEThCSl MiKHAPOJHUMHU
CTaHJapTaMH

ISO / 1EC 12207: 1995 «Information Technologe - Software Life Cycle

Processes» («ludopmariifini TeXHOJOrT — MPOLECH IKUTTEBOIO ILHKITY
IPOrpaMHOro 3a0e3reueHHs »).

ISO - International Organization for Standardizatior MixnapogHa
oprasizarlisi o CTaHAapTH3ALlil.

|€C — International Electrotechnical Comlission —MixnapoaHa Komicis 3

enekTporexHiku. lleli cTaHmapT omnucye CTPYKTYpPy JKUTTEBOTO ITUKITY
IpOrpaMHOro 3abe3neyeHHs Ta HOro MpoLecH.

Ilpouec >tcummesozo uuKay BU3HAYAETHCS SK CYKYIHICTH B3a€EMOITOB'S3aHUX
T, SIKi TIepETBOPIOIOTH MKl BX1JIHI IaH1 Yy BUX1IHI.

Ha pucynky 1.2 npencrasieHi mpouecu KUTTEBOrO LUKIY 32 BKa3aHUM
cranaapToM. KoxeH mpoliec XxapakTepu3yeTbes IEBHUMH 3aBJaHHSIMU 1 METOIaMU
X BUpIIIEHHS, @ TAKOXK BUXITHUMU JaHUMU 1 pe3yIbTaTaMHu.

N — — = - — —
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|
—e——— — . — = ="
_ B S \ | ATTECTAlMS I
| OpravusaunoHuble NpoUueccsl | e o J
c I |
YiipaBiaeHue |
! |
| | [ | Cossectras OlCHKA
Y coBeplIEeHCTBOBAHKWE | | |
| |
| — — J —_— ——_ —
| | |
e —_— | AyauT i
Coznanue

| \
| | MH(PACTPYKTY P ‘ ‘ |

ObyveHue | | [ | Paspewenue npoduem [

Puc. 1.9. CTpykTypa NpoLeccoB AXH3HEHHOTO UHKIa MPOrpaMMHOro
obecnevyeHus

ITepexin Bin pyuHux 3aco6iB po3podku [13 1o npomucioBoro BUpOOHUIITBA
nporpaM MoTpeOdyBaB PO3BHUTKY TeOpeTHUYHMX OCHOB po3pobku I13. TlocTiiina
HEOOXIHICTh BHECEHHS 3MiH JI0 MpOrpamMyd BUKJIMKaHA SK TOMHJIKAMH, TakK I

PO3BUTKOM BHMOT [JI0 HHX, € TIPHHIIMIIOBOIO BJIACTUBICTIO TPOTPAMHOTO
3a0e3IeYeHHS.

JlisnpHICTH, TIOB'A3aHa 3 BUPIMICHHSIM [IUPOKOTO PSIAy 3aBAaHb IS
MOCTIHOTO PO3BUTKY, OTpUMAaja Ha3By CYNPOB0OOY NPOSPAMHO2O 300e3NeyeHHs.
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Sximo 3ycwis, Mo crpsMoBaHi Ha MojepHizarllito [13, mepeBUIIyI0Th BUTOTY Bif
HOT0 BUKOPUCTAHHS, TOBOPSTH PO MOPANbHE CMAPIHHA NPOSPAM.

Ockinbku po3poOka 1 cympoBig I13 (akTuyHO € MPOeKTHOI isIBHICTIO,
YacTUHA KIJIFOUOBUX IMOHATH YIPABIiHHS MPOEKTIB 3HAMIIIIA IUPOKE 3aCTOCYBAHHS
B npoepamuiil indxcerepii. TakuMm 1 MOHATTS XKUTTEBOro uukiay npoekty (Project
Lifecycle Management, PLM)1io B mporpamHoii iHxkeHepil TpaHchopMyBaiocs B
MOHSITTS )KUTTEBOTO LIMKJTY MPOTPAMHOTO 3a0e3MeueHHs.

I'OCT 34.601-90 —asmomamuzosani cucmemu. Cmaoii cmeopenns. /lama
ssedenns 3 01.01.1992. — koMIIeKke cTaHIapTIiB HA aBTOMATU30BaHI CUCTEMH, ITI0
BU3HAYa€ JKUTTEBUU LMK aBromarn3oBaHoi cucteMu (AC) sK CyKyIHICTB
B32€MOIIOB'SI3aHUX TIPOIIECiB CTBOpPEHHS Ta MOCHigoBHOI 3MiHM cTany AC, Bin
dbopMyBaHHS BXiTHUX BUMOT JI0 Hel JO0 3aKiHUYEHHS eKCIUTyaTtaiii Ta yTuirizarlil
KOMILJIEKCY 3ac001B aBTOMaTH3AIll].

Mogens XL € abGcTpakiriero peanbHOTO TMpoOIeCy, B SKiM BiACYTHI AeTanl,
HECyTTEBI 3 TOYKM 30py mpuszHaueHHs wMogeni. [lonstrs XKL BuHuKIO mix
BIUIMBOM TOTpeOM B cucTeMarusalii poOiT y mnpoueci po3podku I13.
Cucremarusanis Oyna THeplIMM eTanoM Ha [UISAXYy 0 aBTOMaTu3allil Mmpolecy
po3pobku I13.

Hactynuumu kpokamu rnepexoqy 10 aBToMartuzallii npoiecy po3podku [13
Oynu Taki: BCTAHOBJICHHSI TEXHOJIOTIYHUX MapuIpyTiB po3poOku I13; BU3HAUEHHS
MO>KJIUBOCTI 1X aBTOMaTH3allii Ta BUSIBICHHS PU3UKIB, po3poOKa iIHCTPyMEHTIB IJis
aBTOMaTH3aIlil.

CnoyaTKy 3'SIBUNTUCS IHCMpYMeHmu NIOMPUMKU PO3POOKU NPOSPAMHO2O
k00y I Hanazooxcenns npoepam (60+4 pp). Ilicnsa ycBimomIleHHS HEIOCTATHOCTI
TakuX 3aco0iB JUIsi CYTTEBOTO TIJBUINEHHS SIKOCTI TIporpamM 1 CTBOpPEHHS
IHCTPYMEHTIB yMpaBIiHHS MPOLECOM PO3POOKHM BHHHUKIO TOHATTS >KUTTEBOTO
uukiy [13. BusBieHHs 3aKOHOMIpHOCTEH pPO3BUTKY MPOrpaMHOro 3abe3reyeHHs
BiJIpa3zy MOKa3aJio HEPO3BMHEHICTh METOJUK KOHCTpyroBaHHs [13 1 HegocTaTHICTh
TECTyBaHHS AJI BU3HAUEHHsI SIKOCTI MPOrpaMHUX MPOAYyKTiB. Takoxk Ha I[bOMY
eTari CcTajo 3pOo3yMiJio, IO HEUITKICTh 3aBAaHHS Ha cTBopeHHs [I3 Bukimkae
OLTBIIICTB MPOOJIEM PO3POOKH Ta MEPEBIPKU MPOTPaM.

VY pe3ynbrari BUHUKIM BHUMOTH /O TOCTaHOBKU 3aaadi, chopMyBallUCs
MiIXOAW OO0 YIPAaBIiHHS BUMOTaMH Ha eTalll aHali3y Ta 1HCTPYMEHTH 3B'SI3KY
BHMMOT Ha eTarax aHajlizy Ta peaisarlii.

BukopucTaHHs TOHSATTS KXUTTEBOTO IUKIY JO3BOJISIE BHOpATH HAWOIIBII
edeKTUBHI mMiAXOoAW IS 3ajad TeBHOro ertamy kuTTS [13. 3amexxHo Bix
0CO0JIMBOCTEH TMpolieciB po3poOKK 1 CYNMpPOBOIY MporpaM iCHYIOTh pi3HI Mojeni
XK1,

Bukopuctanns mesHoi Mozemi JKI[ mo3Bonisie BU3HAUUTHCS 3 OCHOBHUMU
MOMEHTaMHU TMpollecy 3aMOBJIEHHS, po3poOku 1 cympoBoxy [I3  HaBiTh
HEJIOCBIJUeHOMY MporpamicTy. Takok BUKOPUCTAHHS MOJeNei JO3BOJISIE YiTKO
3pO3yMITH, B SIKMM TIepiojJ] MepeXOoauTd BiI Bepcii A0 Bepcii, Ta ski il 3
yIOCKOHAaJIEHHS BUKOHYBATH 1 Ha SIKOMY €Talll.

21



3HaHHS MNP0 3aKOHOMIPHOCTI PO3BUTKY MPOrpaMHOro MNPOAYKTY, SKi
BijloOpakatoTbcsi B oOpaniit mogmeni JKLI, mo3BoJsAtOTE oTpuMaTH HafilHI
OpIEHTUPHU JUIsl TUIaHYBaHHsI TIpolecy po3pobku 1 cympoBoxy I13, exoHOMHO
BUTpAYaTHU PECYPCH 1 MiBUIIYBATH SKICTh YIPABIIHHS BCiMa MPOIECAMH.

2.2 Ilpouec po3poOku NporpaMHOro 3aée3nevyeHHs

IIpoyec pospobru (development processpiamnoBigHO 10 CcTaHAApTy
nepeadavae fii 1 3aBJaHHs, 1[0 BUKOHYIOTBCS PO3POOHUKOM, 1 OXOIUIIOE poOOTH 31
CTBOPEHHSI MporpamMHOro 3abe3rnedeHHs 1 HOro KOMIIOHEHTIB BiJMOBITHO 0
3a7]aHUX BUMOTI, BKJIIOYAlOYM OQOPMIICHHS TPOEKTHOI Ta eKCIUTyaTalllifHol
JIOKyMEHTaIlli, a TakKoX IIiJrOTOBKY MarepialliB, HEOOXITHUX MJIsI TIepeBipKH
mpane3aaTHOCTI 1 BIJMOBIAHOCTI SKOCTI IMPOTPpaMHUX TMPOIYKTIB, MaTepiaiis,
HeOOXITHUX NIl HABYaHHS TIEPCOHANY, 1 T. 1.

3a cmanoapmom npoyec po3pobku éxnovae maxi Oii .

— nideomoewy pobomy — BHOIp MoIeNi JKATTEBOTO IUKIY (IWB. maii),
CTaHJApTIB, METOIIB i 3ac00iB pO3pPOOKH, a TAKOXK CKIAJaHHS TUTaHY POOIT;

— awHaniz eumozu 00 cucmemuy — BU3HAYEHHs 11 PYHKIIOHATHHIX MOXJIMBOCTEH,
KOPHUCTYBaJIbHHUIIBKUX BUMOT, BUMOT JO HaJidHOCTI 1 Oe3MeKk, BUMOT 0
30BHIIIHIX iHTepdEHciB 1 T. 1,

— HMpOeKmyeaHHs apximekmypu cucmemu — BU3HAYEHHS CKJIaTy HEOOXiTHOTO
oOnaslHaHHS, MPOrPaMHOTO 3a0e3MNedeHHs Ta omeparlidd, siKi BHUKOHYIOTHCS
00CIIyTOBYIOUUM T€PCOHAJIOM;

— aHaniz eumoe 00 NPocpamHo2o 3abesnevents — BU3HauYeHHs (PYHKIIIOHATBHUX
MOJIMBOCTEH, BKIIOYAIOUM XapaKTEPUCTUKHU MPOIYKTUBHOCTI, CepeoBHUIIA
(GYHKIIOHYBaHHS KOMIIOHEHTIB, 30BHIIIHIX iHTep¢elciB, crneundikarii
HaJliiHOCTI Ta Oe3MeKu, EepProHOMIYHMX BHUMOI, BUMOI N0 JaHUX, IO
BUKOPHCTOBYIOTHCS, YCTaHOBL, NpUIMaHHI, KOPUCTYBaLbKOI JTOKyMEHTAaLll,
eKcIuTyaTarlii Ta CylpoBOY;

— NPOeKmy8aHHs ApXimeKmypu MNpopamMHO20 3a0e3neveHHs — BU3HAUYCHHS
CTPYKTYpH MpPOrpaMHOTO 3a0e3ledeHHs], TOKyMEeHTyBaHHs iHTepdeiiciB Horo
KOMITOHEHTIB, po3po0Ky MonepeaHbol Bepcii AOKyMEHTalli KOpUCTyBaua, a
TaKO>X BUMOT JI0 TECTIB 1 TUTaHy 1HTeTpallii;

— Odemanvhe NPOEKMYBAHHSL NPOSPAMHO20 3a0e3neverHs — JOKIAJTHWHA OIHC
KOMITOHEHTIB TpOTrpaMHOro 3abe3rnedeHHs Ta iHTepdelciB MiX HUMHU,
OHOBJICHHSI KOPHUCTYBaJIbHULIBKOT JOKYMEHTaIlil, po3podKa Ta
JOKYMEHTYBaHHS BHMOTI JIO TeCTiB 1 IUIaHy TECTYBaHHS KOMITOHEHTIB
nporpaMHoro 3a0e3rneueHHs, OHOBJICHHS IJIaHy iHTeTpallii KOMIIOHEHTIB;

— KOOYBAHHA [ mMecmy8amHHs NpPOSPAMHO20 3abe3neueHHs — poO3poOKa Ta
JOKYMEHTYBaHHSI KOXXHOTO KOMIIOHEHTa, a TaK0X CYKYIMHOCTI TeCTOBHX
npoueayp 1 JaHUX JJis IX TeCTyBaHHS, TECTyBaHHS KOMIIOHEHTIB, OHOBJIEHHS
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JOKYMEHTallll KOpHCTyBaya, OHOBJIEHHS IUIaHy IHTerpauii HIporpamMHOro
3a0€e3IeYeHHS,

— iHmezpayisa npoecpamnoco 3abe3neyenns — 30ipKa MPOrpaMHUX KOMIIOHEHTIB
BIJIMOBIAHO /IO TUIAHY IHTETpallii Ta TeCTyBaHHS MPOrPaMHOTO 3a0e3reueHHs
Ha BIJMOBIAHICT, KBadi(iKalliiHUM BHUMOTaM, IO MPEJCTaBISIOTH COOOIO
Habip KpuTepiiB abo yMOB, sIKi HEOOXiTHO BHUKOHATH, 1100 KBalli(iKyBaTH
pOrpaMHMM TIPOIYKT SIK BiJMOBIIHHWM CBOIM crenudikamisiM 1 TOTOBUM N0
BUKOPWCTAHHS B 3aJJaHUX YMOBaX €KCIUTyaTallii;

— Keanigixayivne mecmy8aHHs NPOSPAMHO20 3a0e3neyeHHs. — TeCTyBaHHS
MPOrpaMHOTO 3a0e3ledeHHs] B MPHUCYTHOCTI 3aMOBHMKA i JIE€MOHCTpALil
H#oro BIAMOBIAHOCTI BUMOraM 1 TOTOBHOCTI O €KCIUlyaTallil; HpH LbOMY
MepeBIPSIETECA TAKOkK TOTOBHICTh 1 TOBHOTa TEXHIYHOI JOKyMEHTallil
KOpHUCTYBaua;

— iumezcpayia cucmemu — 30ipKa BCiX KOMIIOHEHTIB CHCTEMHM, BKIIIOYAIOUU
nporpamMHe 3a0e3rneveHHs Ta 00JIaTHaHHS,

— Keanigixayitine mecmysaHHs cucmemu — TECTyBaHHS CHCTEMU Ha
BIMOBIAHICT, BUMOTraM JIO Hei 1 TmepeBipka oQOpMIIEHHS Ta TMOBHOTH
JIOKyMEHTAaIlii;

— YCMAaHo8Ka  NpOSPaAMHO20  3abe3neveHHs — YCTAaHOBKA MPOrPaMHOIO

3abe3reueHHs Ha o0JlaJHaHH] 3aMOBHUKA 1 MepeBipKa MOro mpare31aTHOCTI;

— HNPULMAHHA —~ NPOCPAMHO20  3abe3nedeHHs  —  OIIHKa  pe3yJibTaTiB
KBai(piKa[ifHOTO TECTyBaHHS MPOrPaMHOTO 3abe3MedeHHs 1 cucTeMu B
LIJIOMY Ta JOKYMEHTYBaHHS pe3yJbTaTiB OLIHKH CIUIbHO 13 3aMOBHHKOM,
ocTaToyHa Iepeada MporpaMHOro 3abe3nedeHHs 3aMOBHUKY .

3a3HaveHi Jli MOKHA 3rpyIlyBaTH, YMOBHO BUAUIMBIIN TaKl OCHOGHI emanu
PO3POOKU npozpamuozo 3abde3nevenns (B IOy)KKax BKazaHl BiAMOBiAHI cTamil
po3pobku no I'OCT 19.102-77 €madii po3pobru»):

1. ITocTanoBka 3amauyi (ctamis «TexHiuHe 3aBIaHHA»);

2.  Anaii3 BuMor i po3poOka crerrdikariii (cramis «EcKi3Huil TPOEKT»);
3.  IlpoekryBanus (cramis «TeXHIYHHI TPOEKT);

4.  Peanizanis (crazmis «Po6ounii MpoekT»).

TpanuiiiiHo po3pobka TakoX BKJIouaja eTan cynposody (MoYaTKy IbOTro
etany Bifnosimae crafgis «Bmnposamkenus» mo 'OCT). OxHak 3a MiXXKHapOJIHUM
CTaHJapTOM Yy BIAMOBIJHOCTI 13 3MiHaMmH, IO BiIOYJIHCS B 1HAYCTpii po3poOKu
IpOrpaMHOro 3abe3reueHHs, el mpolec Terep pPo3rIsa€ThCS OKPEMO.

YMOBHICTh BUJIJIEHHSI €TaliB MOB's3aHa 3 TUM, L0 Ha OyJb-SKOMY eTarl
MOXJIMBE TPUAHSATTS pillleHb, sIKI BUMaraTUMyTh MEPETIIsay pillleHb, TPUHHATHX
paHiie.

Cragis — IlocTanoBka 3agaui
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Y mponeci nocmanoexku 3a80aHHA HITKO (DOPMYIIOIOTH TpPHU3HAYCHHS
porpaMHOTO 3a0e3ledeHHs | BU3HAYalOTh OCHOBHI BHMOTH 110 Hboro. KokHa
BUMOTa € OnMcoM HeoOximHoi abo ©OakaHOT BJIACTHMBOCTI MPOrpPaMHOTO
3a0e3nevyeHHs .

Po3pizHsitoTh:

@yukyionanvHi eumoeu, 1O BU3HAYAIOTh (QYHKINI, SKI Mae BHUKOHYBAaTH
nporpaMHe 3a0e3neyeHHs;

eKCnIyamayiini 8UMO2U, 110 BU3HAYAIOTH 0COOJIMBOCTI Horo
(GYHKIIIOHYBaHHS.

Bumoru no mporpamHoro 3abesrneueHHs, 110 Ma€ npomomunu, 3a3BAYal
BU3HAYAIOTh 3a aHaJOril0, BPaxOBYIOUM CTPYKTYpPYy 1 XapaKTepUCTUKHU BKe
ICHYIOYOT0 MPOrpaMHOro 3a0e3nevyeHHs .

st popmyiitoBaHHS BUMOT J0 MPOrpamMHOro 3abe3leyeHHs, 110 He Mae
aHaJIoTiB, 1HOJII HEOOXiTHO MPOBECTU CHEIlialibHI JOCIIKEHHS, 1[0 HA3UBAIOThCS
NepeAnpoOeKTHUMU. Y TIpoleci TaKuX AOCHIIKeHb BH3HAYAIOTh PO3PILLIEHHS
3aBJIaHHS, MOXIJIMBO, PO3POOJISIOTh METOAM HOro pileHHs (SKIIO0 BOHW HOBI) 1
BCTAQHOBJIIOIOTh HAHUOUIBII CYTTEBI XapaKTEPUCTUKUA MPOrpamMHOro 3ade3rneyeHHs,
o po3poOIIsieThes. J[1s1 BUKOHAHHS TepeANpPOeKTHUX JOCIiHKeHb, SIK TPaBUIIO,
YKJIaJIatlOTh JOTOBIP HA BUKOHAHHSI HAYKOBO-JIOCIHUX POOIT.

Y Oynp-skoMy BHMNAAKy eTall TIOCTAHOBKH 3aBIaHHS 3aKiHUYEThCS
PO3pOOKOI0 mexHiuHo20 3a80aHHs, MO (HIKCy€e MPUHIUIIOBI BUMOTH, 1 TPUUHSITTAM
OCHOBHHMX MPOEKTHUX pilleHb (uB. 1. 3).

Cranist — AHaJ1i3 BUMOT | BU3HAUYEeHHsI cnienugikaniii

Cneyugbixayiamu Ha3UBalOTh TOYHHWHN ¢dopmainizoBaHUil onuc QYHKIIN 1
oOMexeHb TporpaMHOro 3abesledeHHs, 10 po3polisieThcs. BiamosigHo
PO3pI3HAIOTH (GYHKIIIOHATBHI 1 eKCIITyaTalliliHi crerudikarii.

CykynHicTh crnenudikaiidi sgBise co0OK0 3aeanvbHy JOTIYHY MOJAEINb
MPOrpamMHOro 3abe3rneyeHHs.

Jlns orpumanHs crnenudikanii BHUKOHYIOTH aHalli3 BHUMOT TEXHIYHOTO
3aBAaHHA, (OPMYNIIOIOTH  3MICTOBHY  IIOCTAQHOBKY  3ajadi, BHOHMPAIOThH
MaTeMaTHYHUN amapar ¢opmaiizamii, OyayloTh MOJAENs IpeaMeTHOI o0iacTi,
BU3HAYAIOTh MiA3aaayi 1 BHOWparoTh abo po3poOIIsIOTh METOIW IX BHUPIIICHHS.
Yactuna crnemnudikaniii Moxke OyTH BH3HAYeHa B TPOIECi MepearnpOeKTHUX
JOCITIIKEHb 1, BIMOBITHO, 3adikcOBaHa B TEXHIYHOMY 3aBJaHHI.

Ha nipomy etani Takoxx AoUiIbHO chOpMYyBaTH TECTH JJIsl MOLIYKY MTOMHUIIOK
B TMporpaMHOMYy 3a0e3leueHHi, IO TPOEKTYEThCs, Ta OOOB'SI3KOBO BKazaTu
OYiKyBaHIi pe3yJIbTaTH.

Cragnis — IIpoekTyBaHHsA

OCHOBHUM 3aBJIaHHSM IIOTO €TaIy € BU3HAUCHHS QOKIAOHUX CTieludikalii
MIPOTPaMHOTO0 3a0e3NeYeHHS.

HpOI/}QC npoexkmyearHsi CKIIAOHO20 npocpamHozco 3abe3neqeHHs 3a36uyail 6KII0YAE.

24



MIPOEKTYBAHHS 3arajbHOI CTPYKTYPH - BU3HAUYCHHS OCHOBHUX KOMITOHEHTIB i
1X B3a€EMO3B'SI3KIB;

JIEKOMITO3HIIIF0 KOMITOHEHTIB 1 TTOOYI0OBY CTPYKTYPHHUX 1€papxidi BiJMOBIIHO
710 peKOMeH a1l 0JI0YHO-1€epapXivHOTO MiIX01Y,;

IMPOCKTYBaHHA KOMITOHEHTIB.

PesynbraroM  mpoekTyBaHHS € OdemanvHa  MoOelb  MPOTPAMHOTO
3abe3nedeHHsT pa3oM 31 crienudikaiisMu HOro KOMIIOHEHTIB BCiX piBHIB. Tum
MoOJeNi 3aleXHUTh Big oOpaHoro minxoxy (CTpyKTypHHi, 0O'ekTHUI abo
KOMITOHEHTHHI) 1 KOHKPETHOI TeXHOJIoTii mpoekTyBaHHsA. OHAK y KOXKHOMY pasi
IpoIleC TMPOEKTYBAHHS OXOIUTIOE SK MPOEKTyBaHHS Tporpam (migmporpam) i
BU3HAUYEHHSI B3a€MO3B'A3KIB MK HUMH, TaK 1 MPOEKTYBaHHS JaHUX, 3 SKUMU
B3a€MOJIIOTH I MPOTrpamMu abo MigIporpamu.

Ipuiinamo posniznasamu maxodic 08a ACHEKMU RPOEKNLY 8AHHA

« Jl0ciuHe npoexkmyeaHHs, SKe BKIIOYaE€ Ti TPOEKTHI oreparii, sKi
Oe3nocepeIHhO He 3aJIeXKaTh BiJl HASBHUX TEXHIYHUX 1 MPOrpaMHUX 3ac00iB,
0 CKJIaJIAl0Th CepelOBHINE (PYHKI[IOHYBaHHS MalOYTHBOTO MPOTPaAMHOTO
MPOIIYKTY;

«  ¢isuune npoexmysanHs — TPHUB'A3KA N0 KOHKPETHUX TEXHIYHUX 1
MporpaMHUX 3aco0iB cepefoBUIlla (YHKIIOHYBaHHS, TOOTO BpaxyBaHHS
oOMeXeHb, 1110 BU3HAYeHi y crenudikarisax.

Cranisa — Peanizanis

Peanizariis siBnsie co6or0 IMpoliec MOETAHOrO0 HAMMCaHHS KOJIB MPOrpaMu
00paHOI0 MOBOKO MPOrpaMyBaHHs (KOJyBaHHs), iX TeCTYBaHHS 1 HaJaroIKeHHSI.

Crania — CynpoBin

CynpoBig — 1e Impolec CTBOPEHHs 1 BIPOBAaJKEHHS HOBHUX Bepciid
MPOTrpPaMHOTO MPOAYKTY. [ [pudrHaMu BUITyCKY HOBUX BepCii MOXYTh CITy)KHUTH:
HEOOXIHICTh  BUIIPABJICHHS TIOMUJIOK, BHSBICHMX B  IIpoIleci
eKCIUTyaTarlii monepeaHix BepcCii;

HEOOXIHICTh  YJOCKOHAJIGHHs  TOMNEpedHiX  Bepci, HaIpHUKIa,
MOJIMIIEeHHs iHTepdelicy, pO3IIUpPEeHHs CKJIagy BUKOHYBaHMX (DyHKIIIN
a0o TIiIBUIIIEHHS HOTO MPOTyKTUBHOCTI;

3MiHa cepenoBhIa (YHKIIOHYBaHHs, HAMpPUKIAM, TIOsIBA HOBUX
TEXHIYHUX 3ac00iB Ta / a00 MporpaMHUX MPOAYKTIB, 3 IKMMH B3a€EMOJII€E
nporpaMHe 3a0e3MevYeHHs, 0 CYMPOBOIKYETHCS.

Ha upomy erami B mporpaMHMii MPOIYKT BHOCATH HEOOXiIHI 3MiHHM, SIKI Tak
caMo SIK 1 B IHIIUX BHUIAKaX, MOXYTh 3a)KaJaTH MEeperiisiay MPOeKTHUX pilleHb,
NPUIHATUX Ha OyIb-IKOMY MONEPEeIHbOMY eTarli.

31 3MiHOIO MoOjeJi >KUTTEBOrO LUKIY MPOrpaMHOro 3al0e3MedeHHs! poJib
LBOT'O eTally ICTOTHO 3pOcCiia, TaK K MPOIYKTH Terep CTBOPIOIOTHCS ITepalliiHo:

25



CIIOYATKYy BHUITYCKA€THCS MOPIBHSAHO MPOCTa BepCisl, MOTIM HACTYIHA 3 BEJIMKHUMU
MOXJIMBOCTSMH, TOTIM HacTymHa 1 T. A. CaMme Iie 1 TOCIYyXHUJIO0 TPUIUHOIO
BUJIJICHHS €Taly CyIpOBOJY B OKpeMHUH Mpoliec KUTTEBOTO IUKITY BiJMOBIIHO 10
crangapty 1SO / IEC 12207.

Po3rnstHyTit cTaHmapT TUIBKM Ha3WBa€ 1 BH3HAYA€E TPOLIECH KUTTEBOTO
IUKITY TporpaMHOro 3a0e3NedyeHHs, He KOHKPETHM3YHYH B JeTalsix sK
pearnizoByBaTH a00 BHUKOHYBATH [ii 1 3aBJaHHsI, 110 BKJOUYeHI B I1i mpoiecH. Lli
MMUTaHHS PErIaMEeHTYIOThCS BIAMOBIIHUMH METOJaMH, METOIUKaMu 1 T. 1. [lepm
HIK TIEpedTH 10 AOKJIQJAHOTO PO3IJIsily OCTAHHIX, TPOAHANII3YEMO €BOJIIOIIO0 CXeM
PO3POOKH MPOTPAMHOTO 3a0e3MeUueHHs Bil MOMEHTY iX TIOSIBH JIO TETNEPillIHhOTO
qacy.

2.3 EBouiontisi MoeJieii sKHTTEBOTO UKy MPOrPaMHOro 3a0e3nevYeHHs

Mopeni KUTTEBOTO LIMKITy € OCHOBOIO 3HaHb TEXHOJIOTIH MpOrpaMyBaHHS Ta
IHCTpyMeHTapito, sKi MATpUMYye. Y IO TEeXHONOTis Oa3yeTbCs Ha MEBHHUX
YSBIEHHAX MPO XUTTEBUH LMKJI 1 OpPraHi3oBy€ CBOI METOAM 1 IHCTPYMEHTH
HaBKoJo ¢a3 i eramiB XKL,

PosButok Mertomonoriii mporpamyBanHs B /0x pp XX cT. mpuBiB 10
¢dbopmyBaHHs TOoTpeOU BUBUeHHs >kutTeBoro nukiy I13. Jlo uporo wacy mogeni
K11 posBuBaroTbCs 1 MOAMGIKYIOTHCS, YTOYHIOIOYHM 1 JIOTIOBHIOIOYM JIBI 6a30BI
Mojzeni — KackamHy 1 itepatuBHY. Lli 3MiHM 0OyMOBIIeHI HEOOXIJIHICTIO
oprasizaiiifHoi Ta TeXHOJOT14YHO1 MIATPUMKHU MPOEKTIB 3 po3podku I13.

[Tepexin Bim py4yHuX 3aco0iB po3pobnenHs [I3 1o npomMucioBOro
BUPOOHUIITBA MpOrpaM MOTpeOyBaB PO3BUTKY TEOPETUUYHHX OCHOB pO3pPOOIIEHHS
[13. TloctiiiHa HEOOXigHICTP BHECEHHS 3MiH Yy MpOrpaMH SK CIpUYMHEHA
MOMHWJIKAMH, TaK 1 PO3BUTKOM BHUMOI' 1O HHUX, € MPHUHILUIIOBOIO BIIACTUBICTIO
nporpaMHoro 3abe3nedeHHs. JlisUIbHICTh, TIOB' i3aHa 3 PILIEHHSIM IIUPOKOTO Py
3aBlaHb Ui MOCTIMHOTO PO3BUTKY, OTpUMajia Ha3By CYNPOBOIY MPOTPaMHOIO
3abe3neueHHs. SIKIIO 3ycWiuisl, CIpsMOBaHi Ha MofepHizauito 113, mepeBumIyoTh
BUTOJTy BiJl HOTO BUKOPUCTAHHS, TOBOPSTH MPO MOpalIbHE CTapiHHS MPOrpaM.

Ockinpku po3pobineHHs Ta cynpoBig II3 ¢akTuyHO € TPOEKTHOIO
JUSTTBHICTIO, YaCTHHA KITIOUOBUX IMOHSTH YIPaBIiHHSA MPOEKTIB 3HAKIILIA IIMPOKE
3aCTOCYBaHHS y MporpaMHid iHxkeHepii. TakuM € 1 MOHATTA KUTTEBOTO LIMKITY
npoekty (Project Lifecycle Management, PLMjyo B mporpamuiii iHxeHepii
TpaHC(HOPMYBAJIOCH Y MOHSATTS KUTTEBOTO IIUKITY MPOTPAMHOT0 3a0e3MeueHHs.

[IpoTsarom ocTaHHIX TPUIALUATH POKIB y TpOTrpaMyBaHHI 3MIHWIIUCS TpPH
MOJIeJi KUTTEBOTO IUKIYy MPOTPaMHOro 3abe3reveHHs; kackaaHa (BOAOCHaaHa),
MOJIeJIb 3 MPOMIXXHUM KOHTpPOJIEM 1 CIipaJibHA.

2.4 Kackaana moaean (waterflow model)

Booocnaona mooenv (kackaoma cxema) 3ampornoHoBana B 1970 pomi
Bincronom Poiicom. 1 BuKOpHCTOBYBajgacs B  po3poOIi  IpOrpaMHOro
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3abe3nedeHHs (puc. 2.2), sike nependadano, MO MepexiJy Ha HACTyIHY CTaIito
3MIHUCHIOETBCS TICHSI TOTO, SIK TOBHICTIO OYAYyTh 3aBepIIeHi IMPOEKTHI oreparii
nornepeHbO1 CTaii 1 OTpUMaHi BCl BUX1IHI JaHi ISl HACTYITHOT CTaIii.

Pazpabotra
CHCTEMHBIX
TpeboBaHun —\'

PaapaboTka
TpeboBaHMi K

no F\'

AHanua

—~

MNposkTi-
pOB3HME '_w

KogwpoeaHue

TecTupoeaHue Fw

Mcnonsaoceadue

Pucynok 2.2 —KackangHa cxema po3poOKu MporpamMHoOro 3ade3neyueHHs

@daktuyHO Brepie B mpouect po3podku [13 Oynu BualNeHI pi3HI KPOKH
PO3pOOKH 1 pO3XUTaHI MPUMITHBHI YsBIIEHHs Mpo po3pooky [13 y Burisial anamizy
CHCTEMHU Ta 11 KOAyBaHHS.

Ilepesacamu maxoi cxemu €

- OTpUMMaHHS B KIHLI KOXHOI CTajll 3aKiH4eHoro Habopy MpOeKTHOL
JIOKyMEHTaIll1, 1[0 BiJMOBI/Ja€ BUMOTaM MOBHOTH 1 Y3TOJI)KEHOCTI;

- TIPOCTOTAa IUIAHyBaHHS MPOLECY PO3POOKH.

Came Taky cxeMy 1 BUKOPMCTOBYIOThH 3a3BUYail MpH OJI0OYHO-1€papXIYHOMY
MiJIXO/1 10 pO3pOOKH CKJIaAHUX TeXHIYHUX 00'€KTIB, 110 3a0e3neuye Ay>Ke BUCOKI
napameTpu epeKTUBHOCTI PO3POOKH.

OpHak fnaHa cxema BUSBWIACS MPUIATHOIO TINBKUA IO CTBOPEHHS CHUCTEM,
JUTSL IKUX B CaMOMY TOYaTKy pO3poOKH BIaBajocs TOYHO 1 MOBHO CPOPMYIIIOBATU
Bci BuMoru. lle 3meHIIyBano HMOBIPHICTh BHUHUKHEHHS B IpoOIleCi PO3pPOOKHU
npoOJyieM, 11O TMOB'S3aHI 3 MNPUUHATTAM HEBAAJIOr0 pIIICHHS Ha TMOMepeaHiX
cramisx. Ha nmpakTuili Taki po3poOKu 3yCTpidaeThcsi BKpai piako.
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Kackagna wmopens XKI[ TI3 BuHuKIa [0 3a70BOJIEHHS NOTpeOU B
cucTteMaTu3allii poOiT Ile Ha paHHIX eTanax po3poOKH mnporpaMm. BiamosinHo 10
i€l Mojedl MporpamMHi CHUCTEMH TMPOXOIATh Yy CBOEMY PO3BUTKY MBI (ha3u:
po3pobKa, CympoBiI.

®a3u po3buBalOThCs Ha psn etamiB. Kackagna Mogenb mnependavae
MOCJiJOBHE BHUKOHAHHS BCIX €TaIliB MPOEKTY B CYBOpPO (PiKCOBaAaHOMY TMOPSIKY.
[Tepexin Ha HacTyMHUU eTar O3Ha4a€ MOBHE 3aBEPILICHHS POOIT HA MONepeIHOMY
etam (puc. 2.2.. Po3poOka moumHaeThes 3 ineHTHGIKANii MOTpeOH B HOBOMY
JOJIaTKy, a 3aKIHUyeThCS Nepeaadero MpOoAyKTy po3poOKM B eKcIutyaTauiro. Bci
eTand pPO3pPOOKU MPOrpamMHOTO 3abe3NedeHHs] perjJaMeHTYIOThCS CTaHJaapTaMu
nignpuemcTBa i nep>xaBauM 3 crangapram ['OCT 34.601-90.

Hepwum  emanom  ¢azu  pospobru  cneyugirayis  (Requirements
Speification) —pospobra cucmemnux eumoe, pozpobra eumoe 0o 113 .

Ha erani mnoctaHoBKM 3aBIaHHS 3aMOBHHMK CIUIBHO 3 pPO3pPOOHHMKAMU
MpUIMAIOTh PillIeHHS MPO CTBOPEHHS cucTeMu. Bu3HaueHHsI BUMOT BKIIIOYA€E OIKUC
3arajJbHOTI0 KOHTEKCTY 3aBIaHHS, OUIKyBaHUX (YHKLINA cucTeMH Ta 1i 0OMeXeHb.
VY pazi MO3UTUBHOIO PillIeHHS TOYWHAETHCS aHaJli3 CUCTEMH BiIMOBIIHO 1O BUMOT.
Po3pobHuky mporpamHOro 3a0e3MledeHHs] HamaraloThbCs OCMUCIUTH BUCYHYTI
3aMOBHMKOM BHMOTH 1 3adikcyBaTv iX Yy BHUIJSAAI crenudikaiiii CUCTEMH.
Ipuznauenus cneyugixayiti — onucysamu 308HIUHIO NOBEOIHKY cUCMEMU, d He il
séHympiwHio opeauizayito. llepin HIX nNouyaTh CTBOpPIOBAaTH IPOEKT 3a
cnernudikamisiMi, BUMOTH MalOTh OyTH peTeNbHO IepeBipeHi Ha BiAMOBIAHICTH
BUXIJTHUM LiJISIM, TIOBHOTY, CYMICHICTh (HeCylepedIuBICTh) i OJJHO3HAYHICTb.

3aeoanns emany ananizy MoJsTae B TOMY, 100 BUOYTyBaTH OIKC MPOTpaMu
y BUIJISAl JIOTIYHOI CHCTEMH, 3pO3yMiJol SK JUIsl 3aMOBHMKa Ta MalOyTHIX
KOPHCTYBayiB, TaK 1 sl BUKOHABLIB MpoekTy. Ha eTtani cienndixkariiii 000B'13k0BO
(bopMyeThCsl TeXHIUHE 3aBJlaHHA Ha po3poOKy [13.

Po3poOka mpoekTHHX pillleHb, 110 BiAMOBIIal0Th HA MUTAHHS, SIK Ma€e OyTH
peaizoBaHa cucTeMa, III00 BOHA MOTJIa 33JJ0BOJIBHITH IE€BHI BUMOT'H, BAKOHY€ETHCS
Ha emani npoexkmysanns (Design).OcKiNbKK CKJIAIHICTh CUCTEMH B I[IJIOMY MOXe
OyTH Jy)Xe BeJMKOI, TOJIOBHHM 3aBIaHHSAM IIbOI'O €Taly € II0CJIiIOBHA
JIEKOMIIO3UIIISl CUCTEMH JI0 PiBHS OUYEBHUIHO peari3oBaHUX MOAYJIiB a0o mpoleayp.
Pe3ynbraTv BUKOHAHHS IBOTO eTary O(QOPMIISIOTBCS SK TEXHIYHUN IIPOEKT,
BHMOTH JIO JOKYMEHTIB sIKOoro BcTaHoBieHi ctangaptom [ OCT 34.201-89.

Ha nactynHomy emani peanizayii (Construction),abo koodysarns, KoxeH 3
MOJIYJIiB TIPOTPaMy€ThCS Ha HAWO1IBIT IPUIATHIN JJIsST TAHOTO 3aCTOCYBaHHS MOBI.
3 TOUYKM 30py aBTOMATH3ALlil Ieil eTar TpaguliitHO € HaO1IbII PO3BUHEHHA.

VY xackamHOi Mojeni ¢aza po3poOKH 3aKiHUYETBCSI emanom mecmy8aHHs.
(Testing and debuggingdproHomMHOrO i KOMIUIEKCHOTO, 1 Mepeaadero CUCTEMH B
excryaraiito (Installation).

@asza excniyamayii (Buxopucmanis) ma cynpoeody BKIIO4Yae B cebe BCIO
JUSJIBHICTh 1IOAO0 3a0e3ledeHHs HOPMallbHOrOo (YHKI[IOHYBAHHS TPOTPaMHMX
CUCTeM, y TOMY 4YHCIi (DIKCyBaHHS PO3KPHTHX T Yac BHKOHAHHS IpOrpam
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MOMUWJIOK, TIONIYK 1X TPWYMH Ta BWIPABICHHS, MiABUIICHHS eKCIUTyaTallliHIX
XapaKTepUCTUK CUCTEMH, aJIallTaIlil0 CUCTEeMH JI0 HABKOJIHUIITHLOTO CEPEeOBHIIA, a
TaKOXX, MPH HEOOXIAHOCTI, 1 OUIbII ICTOTHI poOOTH 3 YIOCKOHAJIGHHS CHUCTEMH.
DaKkTUYHO BiIOYBAETHCS €BOJIIOIIS CUCTEMHU.

VY paai BumankiB Ha 10 Qaszy mpunagae Oublla YacTHHA KOIITIB, SIKI
BUTPAYalOThCSI B TIPOIECi JKUTTEBOTO IUKIY MPOrpaMHOTo 3abe3neyeHHs.
3po3yMifio, 110 yBara MporpaMicTiB J0 TUX YU 1HIIMX €TarliB PO3POOKH 3aJIeKUTh
BIJl KOHKpPETHOro NpoekTy. YacTo po3poOHHMKY Hemae HeOoOXIJHOCTI MPOXOIUTHU
Yepe3 BCi eTamu, HApUKIaN, SKIIO CTBOPIOETHCS HEBENWKa, JA00pe 3po3ymina
mporpama 3 4iTKO MOCTaBIEHOK METOIO.

Kopomka xapaxmepucmuxka KackaoHoi cxemu po3poOKuU HNpoSpamMHO2O
3a6e3neyeHH.

¢ikcoBanuii Habip cTamiii;
— KOXHa CTaJlis 3aKiHUY€ThCS JOKYMEHTOBaHUM pPe3yJIbTaToM;
— HaCTYyITHA CTaisl TOYNHAETHCS TUIBKU MICIs 3aKiHUEHHSI TOTIePeIHbBO] .

Heooniku:

— HETHYYKICTb,

— (Qa3a noBHHHA OYTH 3aBepIlieHa 10 MePexXoLy 10 HaCTYITHOI;
— Habip dha3 dhikcoBaHMi,

— BaXKO pearyBaTH Ha 3MiHH BHMOT.

Bukopucmanna: Tam, e BAMOTH 100pe 3p03yMii 1 cTabiibHi.

Heobxionicms noeepueno Ha nonepedHi cmadii o00yMoO8leHa maKumu
NPUYUHAMU
- HeTouHI cmenudikamii, YTOYHEHHS SKHX Yy TIpoleci po3poOKH MOXKe
MPU3BECTH 10 HEOOXITHOCTI MEperysiay BxKe MPUHHATHX PillleHb,
- 3MiHa BUMOT 3aMOBHUKa 0e3MocepeIHbO B IPOLECT pO3pOOKY;
- IIBUAKE MOpalbHEe CTapiHHS TEeXHIYHUX 1 MpOrpaMHUX 3aco0iB, IO

BUKOPHUCTOBYIOThCSH;

- BIICYTHICTb 33I0BUIBHUX 3aC00iB OMUCY PO3pOOKM Ha CTafisX MOCTAHOBKHU
3a/1a4i, aHaJTi3y Ta MPOCKTyBaHHS.

BinmoBa Bin yTouHeHHs (3MiHM) crnenmdikaliiii mpusBeme 0 TOro, IO
3aKiHYeHUH TPOAYKT He Oy/ie 3a10BOJIbHITH TOTpedaM KOPUCTYBaviB.

Ilpu BigMOBI BiI BpaxyBaHHS 3MiHM OOJagHAHHS 1 TPOTPaAMHOIO
cepeoBHINa KOPUCTYyBad OTPUMa€e MOPAIBHO 3aCTapiiiuii MPOIYKT.

BigmoBa Bim mepernsgy HEBAAIMX MPOEKTHUX PillleHb MPU3BOJIUTH IO
MOTIPINIEHHST CTPYKTYpPH TPOTPAMHOTO TMPOAYKTY 1, BIJIMOBIIHO, YCKJIQIHUTB,
pPO3TSITHE 3a YacoM 1 3/0pOXKye Tpolec Horo cTBopeHHsA. PeanpHuMil mporec
pPO3pOOKH, TAKMM YMHOM, HOCUTb ITepallliHANA XapaKTep.
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2.5ItepaTuBHa mogen (Iterative and incremental development) —
MoaeJ1b 3 l'lpOMi)KHHM KOHTPOJIEM

Kackagna Monenb KUTTEBOTO LIMKITY HE € 11ealbHOI0, OCKIIBKY JIUIIe TyXKe
IPOCTi 3aB/JaHHS MPOXONATH BCi eTamu 0e3 Oyab-KuMX iTepaliil (moBepHeHb Ha
HornepeIHi KpOKH MpoIiecy).

Hampukian, npu mporpaMmyBaHHI MOXe BHSBUTHCS, IO peallizallis IesKoi
GbyHKIIIT HeeeKTHBHA 1 BCTyIA€ B MPOTUPIYYS 3 BUMOTaMH JI0 MPOTYKTHBHOCTI
cucTteMd. Y LIbOMY BHUMNAIKy MOTPiOHI 3MIHU MPOEKTY, a MOXJIMBO, 1 MepepodKa
crietrdiKarii.

Jns 0o6JliKy TIOBTOPOBAHOCTI €TalliB IPOIECy PO3POOKH CTBOPIOBATIHUCS
aNbTepHATHBYU KacKaJHOI MOJEeNi. 3 TaKuX albTepHATHB YTBOPHWIIACS imepamusHa
mooens (puc. 2.3).1ls monenp nependavae po30UTTS KUTTEBOTO IUKITY MPOCKTY
Ha TMOCIIJOBHICTH iTepalliid, KO)KHa 3 SKUX Harajaye 'MiHI-POeKT" 3 ycima ¢azamu
KHUTTEBOTO IIUKITY.
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Puc. 2.3 —Irepariiiina cxema po3poOKH TPOrpamMHOTo 3a0e3meueHHs

Knacnuna itepariiiina mMojens aOCONMIOTH3YE MOXKJIMBICTH TMOBEpPHEHL Ha
nonepenni etanu. Ll oOcraBuHa BimoOpaxkae ICTOTHUH acmeKT MPOTpaMHHUX
po3poOOK: TparHeHHs 3a3jajierigp nepeadadnuTH Bci CUTyalili BUKOPUCTAHHS
CHUCTEMHU 1 HEMOXKJIUBICTh B OUIBIIIOCTI BHUMAJKIB JOCATTH IIboro. Bcei Tpaguiiiini
TEeXHOJIOrll TporpaMyBaHHS CIpPSMOBaHI JiMIIe Ha Te, 100 MiHIMI3yBaTH
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MOBEpHEHHS. AJie CyTh BiJi LIbOrO He 3MIHIOETHCSA: TMPH TMOBEPHEHHI 3aBXKIU
JIOBOJIUTHCSI IOBTOPIOBATH MMOOYIOBY TOTO, IIIO BJK€ BBAXAJIOCS TOTOBUM.

CxeMma, 110 MIATPUMYE ITepalliiHUI XapaKTep Mpolecy po3podku, Oyna
Ha3BaHa CXEMOI 3 MPOMDKHHUM KOHTposieM. KOHTpolb, SKUN BHKOHYEThCS 3a
JTAHOIO CXEMOIO TIICJIS 3aBepIIeHHsS] KOXKHOTO eTarly, JI03BOJIsi€ MpU HeoOXigHOCTI
MOBEPHYTHUCS Ha OyAb-SIKUW piBEHb 1 BHECTH HeoOxiAH1 3MiHK. OcHOBHA Hebe3mneka
BUKOpPUCTAaHHS TaKOi CXeMM IOB'si3aHa 3 TUM, IO po3poOKa HIKoIW He Oyne
3aBepllieHa, MOCTIHHO MepedyBaloyuy B CTaHI YTOUHEHHS Ta BIOCKOHATIEHHS.

Merta koxHOi iTepauii B po3podui I13 — oTrpumanns mnpaiorodoi Bepcii
POrpaMHOI CHCTEMH, 10 BKIIOYAE (PYHKIIOHAJIBHICTh, BU3HAUYCHY 1HTETPOBAHUM
3MICTOM ycCiX MOTMepedHiX 1 MOTOYHOI iTepamiil. Pe3ynpTaTr QiHanbHOl iTeparii
MICTUTh BCIO HEOOXinHYy (YHKUIIOHANBbHICTh MPOAYKTY. TakuMm 4YHHOM, i3
3aBepIIeHHSIM KOXKHOI iTepallii MPOAYKT PO3BUBAETHCS IHKPEMEHTHO (HapoIlye
(GYHKI[IOHATBHICTB).

3 TOUKH 30py CTPYKTYpHU KHUTTEBOTO LMKIY 1 Mpolecy pO3pOOKH Taka
Mozeidb € imepamusnoto (iterative) a 3 TOYKH 30py PO3BUTKY MPOAYKTY —
inkpemenmnoro (incremental) [locin inmyctpii po3pobku I[13 mokasye, mio
HEMOXKJIUBO PO3TJISAATH KOXEH 3 LUX MOTJSIIB 130160BaHO. ToMy 1t0 MOjelnb
4acTO Ha3MBAIOTh MOJEILIIO imepamushoi i inkpemenmnoi pospobxu (Iterative and
incremental development, 1ID)

ITpumitka. HapogHa MyapicTe B MOAIOHMX BHIaJIKaX FOBOPUTH <«Kpalle -
BOPOI' XOpOILIOTo». 3aluIIMIOCA TUIBKM 3pO3YyMITH, IO MOXHa BBaXaTu
«XOPOLIMM> 1 SIK BCE-TAKH JOMOI'TUCS KPaLIOTo ...

Pi3nHi BapiaHTH iTepalliifHOro miaxoy peayi3oBaHi B OUIBIIOCTI CydyacHUX
MeTonosorii po3podku (RUP, MSF, XP).

Crucna xapakTepucTUKa: CTajil MOBTOPIOIOTHCS HeogHOopa3oBo. Hemomiku:
CHUCTEMA YacTO TOTaHO CTPYKTYpOBaHa, MPOEKT «HEMPO3OPUIL», MICAs yTOUYHEHHS
BUMOT BiJKMJA€ThCS YacTWHA BMKOHAHOI paHille poOOTH; MOTPiOHI 3aco0u s
IIBUJIKOTO PO3POOKH. BUKOpHCTaHHS: MAXOIUTH JJIs MaJIUX 1 CepeaHIX MPOCKTiB.

2.6 CnipaabHa Mojefb

Jlns monmonanHs nepenideHux mpoosiem B cepennri 80x pokiB XX cr. Oyna
3ampornoHoBaHa cmipaidbHa cxema (puc. 2.4). BiamoBigHo 10 [gaHOI CcXeMu
nmporpaMHe 3a0e3leueHHs CTBOPIOEThCS HE  BiApasy, a iTepaliiHo 3
BUKOPUCTAHHSAM METOJy IMPOTOTUITYBaHHS, W0 0a3yeTbcsi Ha CTBOPEHHI
nporotuniB. Came mosiBa MPOTOTUITYBAaHHS TMPHU3BEIO [0 TOro, IIO IPOLEeC
Mou(ikallii mporpaMHoOro 3abe3rnedyeHHs epecTaB CpuiMaTrcs, K «HeoOXiIHe
3J10%», a CTaB CIIPUNMATUCS SIK OKPEMUN BaXKIIMBUH IIPOLIEC.

Ilpomomunom Ha3WBalOTh MIIOYUN MPOTpaMHUN MPOAYKT, SIKHHM peani3zye
okpemi (QYHKIT 1 30BHIIIHI iHTepdeiicn po3poOIIOBAaHOTO MPOTPAMHOTO
3a0e3nedeHHs .
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Ha mepumiit itepariii, sik mpaBuiio, crenu@ikyloTh, IPOEKTYIOTh, peali3yloTh
1 TecTytoTh iHTepdeiic kopuctyBadya. Ha npyruii - nogaroth neskuii oOMexeHun
HaOlp GYHKIIH.

Ha mactynmHux etamax el Habip pO3MIMPIOIOTH, HAPOIIYIOYH MOXKIHBOCTI
JAHOTO TIPOIYKTY.

[ TocTanonka | ATTATHT

FAMAYH

Mexonnan
NoOCTAaHOBKA

FAAAHH T~

I".m APEHHE \
OHEpPCAHOH

BEPCHH

CHCTEMEE

3 sy LR a
Peanusaima | IlpoexTupoBanue

Pucynok 2.4 —CnipanbHa cxema po3poO0KH MPOrpaMHOTro 3a0e3nedeHHs

OCHOBHOIO TTepeBaro0 AaHOI CXEMH € Te, 110, TOYMHAYH 3 JISKOI iTeparlii,
Ha sKiii 3a0e3medyeHa meBHa (yHKIIOHAJIbHA ITOBHOTA, MTPOIYKT MOXKHA HaJlaBaTh
KOPHUCTYBA4eBi, 1110 JT03BOJISIE:
- CKOPOTHUTH Yac JI0 TIOSIBU TIEPIINUX BEPCiii MPOrpaMHOTO MPOIYKTY;

- 3aI[iKaBUTH BeJHMKY KIUIBKICTh KOPHCTYyBadiB, IO 3a0e3levye IIBHIKe
IPOCYBaHHS HACTYITHUX BEPCiil MPOIYKTY HA PUHKY;

- mpuckoputu (HOpMyBaHHS Ta YTOUHEHHs creludikaiiii 3a paxyHOK MOSBU
MPaKTUKU BUKOPUCTAHHS TIPOIYKTY;

- 3MEHILUTH WMOBIPHICTh MOPAJIBHOTO CTAPIHHS CUCTEMU 3a Yac PO3POOKHU.

OcHOBHOIO TIPOOJIEMOIO BUKOPHCTAHHS CITIpAJbHOI CXEeMH € BHU3HAYCHHS
MOMEHTIB TIepeXo/ly Ha HacTymHi cTaxii. Jis ii BupimeHHs 3a3BUYaii 0OMEXYIOTh
TEPMiHH ITPOXOKSHHSI KOXKHOI CTail, IPyHTYIOUHCh Ha EKCIIEPTHHUX OIliHKaX.

Y cmipanpHid Mopeni po3poONieHHsS MporpaMH Mae€ BHIJISA — cepii
NOCHMiOBHUX iTepauiii. Ha mepmux eramax YTOYHIOIOTHCS —CrHeruQikarii
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NPOAYKTY, Ha HACTYIHUX — JOJAIOTHCS HOBI MOXJIHMBOCTI QYHKUil. Mema yiel
MoOeni — TIO 3aKiHYeHHI KOXKHOI iTepallii 3aHOBO 3MIMCHITH OIIIHKY PU3HUKIB
MPOJIOBXKEHHS POOIT.

Ha xoxHOMy BUTKY crHipaji CTBOPIOIOTH YeproBy Bepcil0 MPOAYKTY,
YTOUYHIOIOTh BUMOTH MPOEKTY, BHU3HAUAIOTh MOro SKICTh M IJIAHYIOTh pPOOOTH
HacTynHoro BuTka. QOcobivBa yBara NPUAUISAETHCS TOYATKOBUM eTaram
pO3po0JIeHHsT — aHajli3zy 1 IPOEKTYBaHHIO, Jie¢ Peali3oBaHICTh THUX YM I1HIIUX
TEeXHIYHUX pilIeHb MepeBIpsSIeTbCS 1 OOIPYHTOBYETHCS 3a JOIMOMOIOIO CTBOPEHHS
MPOTOTHITIB (MaKeTyBaHHS).

3aBAsKU ITepaTUBHIA MPUPOJI CHipaibHa MOJENb JOMYCKa€E KOPUTYBaHHS y
X0/l poOOTH, IO CHPHUSIE MOTINIIEHHIO TPOIYKTY.

ITpu Benukomy umci iTepaniidi po3poOka mo Iid Mojesi BUMarae rinboKoi
aBTOMaTH3allil BCiX MPOIECiB, iHaKIIe BOHA cTae HeeekTuBHOW0. Ha mpakTuii y
3aMOBHHKIB 1 KOPHCTYBaYiB 1HOJI BHHUKA€E BIAUYTTS HECTAOUIBHOCTI MPOIYKTY,
OCKIJTbKM BOHHM HE BCTUTalOTh CTEKUTHU 32 IIBUJIKUMU 3MIHAMHU B HHOMY.

CrnipansHa mojnenbs po3poOku [13 BuMarae BU3HA4YeHHS KIIFOYOBUX TOUYOK
npoekty —Mmilestones.

Buoinarome maxi ocHo8Hi KOHMPONLHI MOYKU

1. Concept of Operations (COO))eH1emniiisi BAKOPUCTAHHS CUCTEMH;
2 Life Cycle Objectives (LCO) #ii i 3MiCT )KHUTTEBOTO LHUKITY;

3.  Life Cycle Architecture (LCA) -apxiTekTypa )KHUTTEBOTO ITUKITY;
4

Initial Operational Capability (IOC) —mnepma Bepcis 113,
nepeBIpsSIETHCS B XO/1 HOCIITHULIBKOI eKCIUTyaTarlii;

5.  Final Operational Capability (FOC)retose I13, sike ekcruryaTy€eThcs
B peaJbHUX yMOBax /

Kopomka xapaxmepucmuxa cnipanoHoi cxemu po3pooKu npoSpamHo2o
3abe3neyeHHA.

— MPOEKT Ma€ KOHTPOJbHI TOUKH — Milestones;

— Ha KO)XHOMY BUTKY CITipajli CTBOPIOETHCS MPOTOTHIT,

— Ha BUXO/Il —IPOJYKT, 1110 BiJIMOBiIa€ BUMOTraM KOPHUCTYBaviB.
llepesazu:

— PpaHHi# aHalli3 MOKJIMBOCTEH MOBTOPHOTO BUKOPUCTAHHS;

— HasBHI MEXaHI3MHM JIOCATHEHHS TTapaMeTpiB SKOCTI;

— MOJeNb JI03BOJISIE KOHTPOJIIOBATH JUKEpesa MPOeKTHUX poOIT i
BIIMOBITHUX BUTpAT;

— MoJeNb JO03BOJISIE BUPILIYBAaTH IHTErpOBaHI 3aBAaHHS CUCTEMHOTO
pO3pOOKH, $KI OXOIUIIOIOTh NPOrpaMHy 1 amnapaTtHy CKJIaJoBi
CTBOPIOBAHOT'O MPOAYKTY.

Heoonixu: niclis yTOYHEHHSI BUMOI BIJIKUJA€ThCS YacTUHA paHille
BUKOHAHO1 poOOTH; MOTPIOHI KOIITH JIJIsl IIIBUJIKOTO PO3POOKH.

Buxopucmannsa. miaxoauTs 11 MaluX 1 CepeaHIX MPOSKTiB.
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AHajii3 B KIIOYOBHX TOYKax OCOOIMBO aKTyalbHHHA [Is MEHEIXKepiB 1

JiepiB MPOEKTIB, AKi BIICTEXKYIOTh X1 BAKOHAHHS MPOEKTY 1 MJIAHYIOTh OB
pobotu (puc. 2.5).

A KymynrTHEHE BapTicT

p— Axaniz 12 nepegipka
BHaHaYeHHR Lined, pHIMKiE ANbTEPHATHE,
aNbTEPHATHE T3 ideHTrdDikauia Ta
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HACTYNHOTO piBHA

Pucynok 2.5 —Po3mmpeHa cripajibHa cXema po3poOKH MpOorpaMmHOro
3a0e3nevyeHHs

He3Bakxatoun Ha pO3BUTOK TEOPETUYHOI 0asu, CTamisl KOMIUIEKCHOI
aBTOMaTH3allii TEeXHOJOTid TporpaMyBaHHS cTaja MOXIJIMWBOIO JIMINE TIpU
BIMOBIAHOMY piBHI PO3BUTKY TexHIKA. CyTTe€BO BIUIMHYJNO Ha TMepexia 10
KOMIUIEKCHOI aBTOMaTH3allii YCBIJIOMJIEHHs TOro, IO He MOXHa pPO3BHUBATU
MIPOMHUCIIOBE TIporpamMyBaHHsI 0e3 MATPUMKH TEXHOJOTIYHMX (YHKIIIH Ha BCiX
etamax kuTTA nporpam. Ha mouatky 90 - x pp. 3'sBunacs CASE - texHomoris
(Computer Added Software EngineeringcykymHicTh iHCTPYMEHTIB i METOMIB
nporpamMHoi iHkeHepii mpoektyBaHHs [I3 s 3a0e3medeHHs BUCOKOI SKOCTI,
MiHIMaJbHOI KiJIBKOCTI MOMMIIOK i CIpOIIEHHS MPOEKTYBaHHs), 10 00'€IHyBasa
CUCTEeMHM KOMIUIEKCHOI aBTOMAaTH3allii MIATPUMKHA pO3POOKH Ta CYIMPOBOIY
nporpam.
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Iuranns aas CaMOKOHTPOJIIO

1) 1o Take »uTTEBMA 1K [137

2) SIki mognemi xxutTeBoro nukiy 13 Bam Bimomi?

3) 1o BUKOHYETBCS TTiJ] yac eTamiB ¢a3u po3podienns [137

4) SIki Mozeni KUTTEBOTO LUKITY JO3BOJISIOTH OMEPAaTUBHO pearyBaTh Ha 3MiHY
Bumor no 137

5) SIki xapaKTepUCTHKHU CITipaIbHOI MOJEIN )KUTTEBOTO LUKIY € il IepeBarow?
[TosicHITb.

6) Slki KITFOYOBI TOYKHU MPOEKTY po3podbieHHs [13 Bam Bigomi?

7) SIki mapaMeTpH XapaKTepU3yIOTh SIKICTb IPOrPAMHOI0 IPOAYKTY?

8) Sk o monens xuTTeBoro ukiny I13 mae ¢ikcoBanuii HaGip cTamii? Skum
yuHOM Oyiia MoudikoBaHa I MOJIEIh?
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3 CTAHAAPTU3ALISA PO3POBKHU ITPOI'PAMHOI'O 3ABE3ITEYUEHHS

Po3BuToK Oyab-sIKO1 ramy3l €KOHOMIKM OOOB'SI3KOBO CYIPOBOJIKYETHCS
dbopmatizalliero miaxomdiB, MO0 BUKOPUCTOBYIOTHCS, i TOSBOIO CTaHAAPTIB Pi3HOTO
piBHsi. Ha panHix eramax okpemi miAmpueMcTBa (HOpPMaizylOTh BHYTpIIIHI
mpoiiecH, 1o 3abe3mnedye MOBTOPIOBAHICTh pe3yJIbTaTiB MPOIlecy ab0 CTBOPEHHS
MIEBHOTO MPOYKTY.

Jns  moneriieHHs B3aeMOJli  MIANMPUEMCTB 1 3pPYYHOCTI CIOKHUBAYiB
PO3pO0ISIOThCs 2anyzesi cmanoapmu. PO3BUTOK KOXKHOTO BHUAY TOCMOAAPCHKOL
JUSITBHOCTI TIPU3BOAMTE JI0 MOTPEOH B JIepKaBHUX 3aco0ax 3abe3redeHHs SKOCTI
npoaykiii abo mporecy, TOMY PO3POOJISIOTECS 1 3aTBEPIKYIOTBCS O0epiHCcABHI
cmanoapmu.

Jlns monimimeHHss YMOB CHiBIIpalli, po3po0KH 3arajbHO3PO3YMITUX TMPaBHII
KOHKYpEeHLIi Ha MDKHapOAHOMY PHUHKY CTBOPIOIOTBCS 00 €OHAHHA 2aTy3e8UX
opearie cmaHOapmuzayii, Ppe3yAbTaTOM MAISUIBHOCTI SIKHX €  pecioHaNbHi
cmanoapmu (IiOTh B OOMEXEHOMY TepeiiKy JepXkaB, IO MpHETHAIHCS) abo
MINCHAPOOHI cmaHoapmu.

OnHuM 3 meplrx CTaHAAPTIB, 110 MaB ICTOTHUI BIUIMB Ha PO3BUTOK TEOPIl
npoekTyBaHHs Ta po3podku IC, 6yB cmanoapm BSP (Business System Planning).
Hannii cranaapt OyB po3pobiennii kommnaniero IBM B cepeauni 70-x pp.

[Tponiec BSPnepen6auas BuineHHs B Xoi po3podku [C Takux KpoKiB:

— OTpUMAaHHS MIATPUMKH KEPIBHULITBA;

— BU3HAYCHHs MPOLECIB MiIMPUEMCTBA,;

— BU3HAYeHHS KJIaciB JaHUX;

— TIPOBEJICHHS 1HTEPB'IO;

— 00po0Oka Ta opranizarlis pe3yJbTaTiB iHTePB'1O.

HaiiBaxxnmuBimi kpoku tmpouecy BSP cmoctepiratotecss y  OinmbIiocTi

dbopmanbHUX MeToMuK. Ha choromHi Mit0Th Taki CTaHIAPTH, MO PEerjJaMeHTYIOTh
npoiiec po3pooku I13:

I'OCT 34.601-90- nep>xaBHUI CTaHAAPT, MOMIMPIOETHCS HA aBTOMAaTH30BaHI
CHUCTEeMH 1 BCTAHOBJIIOE CTaJii 1 eTany X CTBOPEHHS. Y CTaHAApTI MiCTUTHCS
OTIUC 3MICTY pOOIT HAa KO)KHOMY €Talli.

ISO / IEC 12207- Systems and software engineering - Software Cijele
Processes MiXHapoJHUI CTaHIAPT Ha MPOILIECH PO3pOOKU Ta opraHizalii
xutTeBoro umkiny II3. Ilommproerbess Ha Bci BuAM 3amoBieHoro [13.
Crangapt He MICTUTD onHCy ¢a3, CTalil i eTamiB.

SWEBOK (Guide to the Software Engineering Body ofmdledge) -
[TociOHMK A0 3BeJieHHS 3HaHb 3 MPOTPaAMHOI 1HXEHepli - rajay3eBUil cTaHAapT
[HCTHTYTY iH)KeHepiB mo pamioenekTpoHili Ta enekrporexHimi (IEEE), 1o
MICTUTh OCHOBHI BUAM AiSUIBHOCTI 3 MPOTpaMHO1 iHX)eHepii.
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3.1.Mixnapoani cranaaptu |1SO

bazoBum crangaprom po3podku I13 ¢ ISO 12207 — Systems and software
engineering - Software Life Cycle Processes skomy Bci npomecu KL I13
posnisieHi Ha Tpu rpynd (puc.3.1). Y tabn. 1 HaBeaeHO ONMUC OCHOBHUX IMPOIIECIB
JKI11 IT3 IB Bignosigso 1o 1ISO

Aonomi>KHi
npouecu:

OpraHisauyinHi

OcCHOBHI Nnpouyecu:
npouecu:

e KyriesnAa;
® TOCMAavYaHHA,

® JOKYyMEeHMYyB8aHHA,
* KepyB8aHHs

* CMBOopeHHA
iHbpacmpykmypu;

® PO3POOSIEHHS; KOHgbieypauyiero; ® Kepys8aHHsA,
. excnayamauis; * 3abe3rnevyeHHA ® HOBYAHHA;
e cynpoeid AKocmy; * YyOOCKOHAMNEHHA
* gUPILWEHHA
npobaem;
* aydum;

s amecmauis;
® cninsHa OUiHKA,
® gepugpikayia

Pucynoxk 3.1 —IIpormecu XKII IC BinmosinHo no crangapty 1ISO 12207

Tabmumsil - 3micT ocnosnux npouecie X1 113 1B BignosigHo mo 1SO 12207

IIponec

i Bxi PesyabTaTr
(Bukonasens) A A Y
iHimitOBaHHS; PILIEHHSI IPO TTIOYATOK; | TEXHIKO-€KOHOMiuHe
. : OOrpyHTYBaHHSA

HiIFOTOBKA BAMOT BpoBauKenns IC; PYHTY .
— . BripoBapkenHs I1C;
= 3as1BKH, pe3yiabpTaTtu . IC
T . : TexHIuHe 3aBaanHs Ha IC;
2 HiIrOTOBKA YOI, AOCTIDKEHHS
z . . JiSUTBHOCTI 3aMOBHMKA; | YToJa Ha nocradanHs /
S KOHTPOJIb JISITEHOCTI i PO3POGKY;
= MOCTAYAIBHUKA, pe3yJIbTaTH aHal3y . U
E . pI/IHKy IB / TeH,I[epa; KTU IpUMUMaHHA €TariB
i= npuiiom IC po6Gory;
2 IUIaH TIOCTaBKA / .

. aKT MNpUHUMaJIbHO-
po3po0Kw;
nepeaaBajlbHUX BUITPO-
komitekcHui TecT IC | Gypaus
iHIIIFOBaHHS, TEeXHIYHE 3aBIaHHS Ha pillIeHHs! PO Y4acThb y

IMocrarku (Po3pobuuk IC)

BIZIIIOBIAG HA 3aMOB-
JIEHHS,

MiJITOTOBKA YTOJIH;

IIJIaHYBaHHSI BUKO-
HaAHHA,

nocraska IC;

IC;

PIIIEHHS PO y4YacTh Yy
po3po0iii;

pe3yJbTaTh TeHIEpY,

TeXHIYHE 3aBIaHHS HA
IC;

IUTaH YIpaBIiHHS

po3po0ilj;
KOMepIIiiiHa MPOIo3uILis
| KOHKypCHa 3asBKa,;

yroja npo nocravyaHxs /
po3podKH;

TUIaH YIpaBTiHHSA
HPOEKTOM;

peamizartisi /

IIPOEKTOM, KOpHUTYBaHHS,

crBopena IC ta aKT MpUIMaTbHO-

JIOKyMEHTAITisI nepeaaBajbHUX
BUNPOOYBaHb;
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Jlonomixicni npouecu TpuU3HAuYCH] AJisI TMIATPUMKU BUKOHAHHS OCHOBHUX
MpoIieciB, 3a0e3nedeHHs SKOCTI MPOEKTyY, OpraHi3aiii Bepudikarlii Ta TecTyBaHHS
I13.

Opzanizauiiini npouecu BU3HAYAIOTH Jii 1 3aBJAaHHS 3aMOBHHKIB 1
PO3pOOHUKIB JUIS YIIPABITIHHS MMPOIECAMH B XO/I1 POEKTY.

JIns  miaTpUMKH  TIPaKTUYHOTO BHUKOpUCTaHHS crangapty [1SO 12207
pO3p0o0JIeH] TaKi TEXHOJIOTIUHI IOKYMEHTH:

- KepiBauurso ms ISO / IEC 12207 (ISO / IEC TR 24748-3: 2011
Systems and software engineering - Life cycle mamemt - Part 3:
Guide to the application of ISO / IEC 12207 (Softevdife cycle
processes))

- KepiBauurso no Bukopuctanhio 1SO / |IEC 122078 ympapmninHi

npoektamu (ISO / IEC TR 16326: 2009 Systems and software
engineering - Life cycle processes - Project mamagg).

Y 2002 6yB omyOnikoBaHMI cTaHAApT Ha MPOLIECH KUTTEBOTO IHUKITY
cuctem ISO / IEC 15288 Systems and software engineerin®ystem life cycle
processess po3pobiii sikoro Opanu ydacTh ¢axiBIli Pi3HMX Taixy3ed. CUCTEeMHOI
iHKeHepii, TporpaMyBaHHs, YIPaBIiHHSA SKICTIO, JIIOJCBKUMH pecypcaMu,
0e3MeKoro Ta iH.

Lle#i nmoOKyMeHT BpaxoBy€ TMPAKTUYHUM JOCBIJI CTBOPEHHS CHCTEM B
YPSIIOBUX, KOMEPIIIHHUX, BIHCHKOBUX Ta aKaJeMIYHMX OpraHi3allisx i Moxe OyTw
3aCTOCOBAaHUN IS IIMPOKOTO KJIacy CHUCTEM, ajie U020 OCHO8HE NPUSHAYEHHS -
NIOMPUMKA CMBOPEHHSL KOMN'IOMEPUZ08AHUX CUCTNEM.

B nmanwii wac nie Bepcis cranmapty 2008.Y cmanoapmi 1SO [ IEC 15288:
20088 ctpyktypi XKL BuaiieHi rpymny MpoleciB 3a BUaaMu AisutbHOCTI (puc.15).

Cranii cTBOpeHHs cucTeMH, rnepeabadeni B cranmapti 1SO / IEC 15288:
2008, i ocHOBHI pe3ynbTaTH, IO MalOTh OYTH MJOCITHYTI JO MOMEHTY iX
3aBepllIeHHs, HaBeJieH1 B Tabnuii 2.

Cmanoapmu 1SO [ IEC 12207ma 1SO /| |IEC 15288maiome eduny
mepminono2ito 1 po3poOJeHl TaKUM YHHOM, 00 MOTJH BUKOPHUCTOBYBATHCS
OJIHOYACHO B MPOCKTI.

Tabmuus 3.2. -Cranii cmeopenns cucmem (1ISO [ IEC 15288)

No .
Cranisa Ormuc
/i
1 ®dopMyBaHHS KOHIIEITIT AmHaiz motpe6, BUOIp KOHIIEIII1 Ta MPOEKTHUX
pilieHb
2 Po3pobka [IpoekTyBaHHs cucteMu
3 | Peanizanis CTBOpEHHSI CUCTEMHU
4 | Excrutyataris BBeneHHs B ekciuTyararlito i BAKOPUCTaHHS CUCTEMHU
5 [TinTpumka 3a0e3neueHHs QYHKIIIOHYBaHHS CHCTEMU
6 3HATTS 3 eKCIUTyaTarii 3yNMUHKA BUKOPUCTAHHSI, IEMOHTAX, apX1BYBaHHS
CUCTEMH
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Takoxx moTpiOHO BiA3HAYUTH, IO B MpoIecl MPOMUCIOBOI po3podku [13
000B'SI3KOBO BUKOPUCTOBYIOThCSI cmanoapmu akocmi cepii ISO 9000.
Cepist ISO 9000 - ynpaBiiHHS SKiCTIO) BKJIIOYAE B cebe Taki CTaHIapTH:

ISO 9000-1.YnpasninHg siKicTiO 1 rapanTii sikocti. Yactuna 1. KepiBHULITBO
3 BUOOPY 1 BUKOPUCTAHHS.

ISO 9000-2.YmpaBniaas sikicTio 1 rapantii sikocti. Yactuna 2. 3aranbHe
KepiBHUIITBO 10 3acTocyBaHHIO ctragaaptiB ISO 9001, 1ISO 9002a ISO 9003.
ISO 9000-3 YnpaninHs sKicTiO 1 rapanTii sikocTi. Yactuna 3.

KepiBaunireo mo 3actocyBanHio ctamapty |1SO 9001 npu pospodii,
yctanoBui 1 cynposozi I[13. 1ISO 9000-4.YmpaBniHHs sKICTIO 1 TapaHTii
skocti. YactuHa 4. KepiBHUITBO 3 yIpaBIiHHS HAAIHHICTIO POTPaM.

Ocnoenuii cmanoapm 1SO 9001: 20093amae Moaenb CUCTEMH SKOCTI st
MPOIIECiB MPOEKTYBaHHS, PO3POOKH, BUPOOHMIITBA, YCTAHOBKH 1 OOCITyroByBaHHS
(pomyKTy, CUCTEMH, TTOCITYTH).

Y wmopeni I1SO 9000 nume 3ragytoTbCcsi BUMOTH, $KI TOBUHHI OyTH
peanizoBaHi, aje He TOBOPUTHCS, SIK 1le MOXHa 3poouTtu. ToMy ans moOynoBu
noBHOIIIHHOT cucteMu sikocTi |SO, kpim ocHoBHOT Mozen [ISO 9001,He00xiaHO
BUKOPUCTOBYBATH JOIOMIXHI rajly3eBl 1 peKOMEH/IalliHiI CTaHIapTH.

3.2 Cranpaptu opraunizaunii |IEEE - Institute of Electrical and
Electronics Engineers

VY 1963 B pesynbrati 3nutTs [HeTuTyTy pamiotexHiku (Institute of Radio
Engineers, IRE) AmepukaHnchKoro iHCTUTYTY iHXKeHepiB - enekTpukiB (American
Institute of Electrical Engineers, AIEE)0yna crtBopeHa MiXHapoaHa
HEeKoMepIliiHa acoriiamis TexXHIYHMX (GaxiBI[iB - CBITOBUW Jigep B oOjacTi
pO3pOOKM CTaHIAPTIB 3 paliOCNeKTPOHIKA Ta eJNeKTPOTEeXHIKU — 1HCTUTYT
imkeHepiB 3 pamioenekTpoHiku Ta enektporexHiku |[EEE (Institute of Electrical
and Electronics Engineers)ana mixkaapogHa oprasizarist 06'equye nmonan 400
tucsid gaxiBiiB 3 170kpaiH.

IEEE 3giiicHioe iHdopmaliiiHy Ta MarepialbHy MIATPUMKY (axiBLiB s
oprasizaiii Ta PO3BUTKY HayKOBOi [ISJIBHOCTI B €JEKTPOTEXHIL, eJeKTPOHiLl,
KOMII FOTEpHiH TexHiIi Ta iHhopMaTHLii.

Kepisnuymso 0o 36edenns snanv 3 npocpamnoi inscenepii (SWEBOK
2004)mictuth onric 10ramy3eit 3HaHb:
Software requirementsmporpamHi BUMOTH,
Software design mm3aiin (apxitekTypa);
Software construction koHCTpytOBaHHS POTPaAMHOT0 3a0e3MeueHHs;
Software testing fectyBanus;

Software maintenance excnryamayis (niompumxa) npoepamnozo
300e3neyeHHs,
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Software configuration managementrpasninns kongicypayismu;

Software engineering management y#pasiinns 3 npocpamuoi
iHOoKCeHepIl |

Software engineering processpoyecu npoepamnoi inxcenepii;

Software engineering tools and methodsc#pymernmu ma memoou,

Software quality—ixicme npoepammnozo 3abesneuenns.

Jns xoxnoi ramy3i SWEBOK wmicTuTh ommc KIIOYOBHX €NEeMEHTIB Y
BUIISAL nidobnacmer (Subareak

Jlns KoXKHOI Mio0acTi NMpuBeaeHa JSKOMIIO3UIIS B 8uU2A0i CHUCK) meM
(topics)s ix ommcom.

3.3 Cranpapr 3pijocti  KOMNaHIii-po3poOHHKA  MPOrpaMHOrO
3a0e3neuennss CMM - Capability Maturity Model

loBopsium mpo  cTaHmapTU3aIlil0 TPOIECIiB  MiANPUEMCTBA TMOTPIOHO
PO3IIISHYTH MOJIEIb 3PIIOCTI TEXHOJONYHMX mporeciB opranizamii Capability
Maturity Model (CMM), sxka po3pobieHa IHCTUTYTOM IHXKEHEPIB MPOrPaMHOTO
3abesneuenns (Software Engineering Institute, SHl)xopnopariero Mitre min
kepiBHUIITBOM BotTca Xambpi (Watts Humphrey).

Memooonozia CMM pospobnsinacst 1 pozBuBanacs B CIIA sk 3aci6, 1o
7I03BOJIse BUOMpATH Kpamux BUPoOHUKIB [13 1y BUKOHaHHS AepK3aMOBIICHb B
nepury uepry wiHicrepctBa o6opoHu. J[ns uporo Oyium po3poOiieHi Kputepii
OIIIHKH 3piJIOCTI KITIOYOBUX IMPOIIECiB KOMMAaHil 1 MeBHUN HaOip il, HEOOXITHUX
JUIS 1X TIOJANIBIIIOTO BIOCKOHAICHHS.

Y  miacyMmMKy METONOJIOTiSI BHSBHJIACA HAA3BUYaHO KOPHUCHOIO IS
OLNBIIOCTI KOMMAHIM, SIKI OparHyTh SKICHO MOJIMIIMTH ICHYIOUl IpoLecu
MPOEKTYBaHHS, PO3POOKH, TeCTYBaHHS MPOrPaMHUX 3acO0IB 1 3BECTH YIPABIIHHS
HUMH B 3pO3YMUIMX 1 JIETKO peaji3oBaHUX aJITOPUTMIB 1 TEXHOJIOTiH, OMMCAaHUX B
eAMHOMY cTaHAapTi. Hagani usg Mopaens mepepocia B Memodono2io niosuujeHts
axocmi npoyecis nionpuemcmea Capability Maturity Model Integration CMMI.

3actocyBanHs CMMI no3Bosnisie moctaButh po3poOky I13 Ha mpomMucioBy
OCHOBY, MIJBUIIUTH KEPOBAHICTh KIIFOUOBUMHM IMpOIECaMU 1 BUPOOHUYY KYIbTYpPY
B I[IJIOMY, TapaHTyBaTH SIKiCHY poOOTy Ta BUKOHAHHS MTPOEKTIB B CTPOK.

OcHoBoto nst ctBopeHHss CMM crano 6a3oBe MOJOXEHHS TPO Te, IO
dyHmameHTanbHa mpobdieMa "Kpusn' mpoiecy po3podku sikicHoro 13 monsrae He
y BIACYTHOCTI HOBUX METOJIB 1 3ac00iB po3poOKH, a B HE3JAaTHOCTI KOMIaHii
OpraHi3yBaTH T€XHOJIOT14HI MPOLECH 1 KEpYBaTH HUMH.

Jlna oyinku cmyneHs 20MOBHOCMI NIONPUEMCMBA PO3POONAMU  AKICHULL
npoecpamuuti  npooykm CMM eukopucmogye «knouoge noHamms 3piiichib
opeanizauii (Maturity ).

Hespinow eeasxicacmovca opeanizauis, 6 AKIi:

. Bi,Z[C}/THC JOBT'OCTPOKOBE 1 IIPOCKTHE IIJIAaHYBaHHS,
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« TIpoliec po3pOOKH MPOrPaMHOTO 3a0e3MeYeHHsI Ta MOro KIFOYOBI MOMEHTH He
inenTudikoBaHi, peamizaimis TMpoIECy 3alleKUTh BiJl IOTOYHUX YMOB,
KOHKPETHUX MEHEJKEPiB 1 BUKOHABIIIB,

« METOJM 1 polleypH He CTaHIapTHU30BaHI 1 He 3aJJOKyMEHTOBaH],

« pe3yibTaT He BHU3HAUEHUH peallbHUMH KPUTEPIsIMH, SIKI BCTAHOBIIOIOTHCS
3arIaHOBaHUMHM TMOKa3HUKAMU 13 3aCTOCYBaHHSIM CTaHIAPTHUX TEXHOJOTIH 1
PO3pO0JIEHUX METPHK;

- mpouec BUpOOJIEHHS PillIeHHs BiOYBa€ThCs CTUXIWHO, HA T'PaHi MUCTELTBA.

VYV upoMy BUINAJKy BeJiMKa WMOBIPHICTh MOSIBU HECHOMIBAaHUX MpoOIeM,
nepeBHIleHHsT OroKkeTy ab0 HEBHKOHAHHS TEPMIHIB 3/a4i MPOEKTy. Y Takii
KOMIIaHii, K MpaBWJIO, MEHEKepU 1 PO3POOHUKH HE YNPABISIFOTH MPOLIECAMH -
BOHH 3MYIIIEH] 3aiiMaTUCS IOTOYHUMH 1 CHIOHTAaHHUMH MPoOIeMaMH.

OcHOGHI 03HaAKU 3PINIOT OP2AHI3AUIT:

- B KOMIIAaHIl YiTKO BH3HA4YeHI 1 JOKYMEHTOBaHI MpPOIEAYypU YIpaBIiHHI
BUMOTaMH, TUUIaHYBaHHSI MTPOEKTHOI MIsUIBHOCTI, YMpaBIiHHSA KOHDIrypariero,
CTBOPEHHSI 1 TeCTYBaHHSI MPOTPaMHUX MPOJAYKTiB, BIANMpPAIlbOBaHI MEXaHI3MH
yIpaBIiHHS IPOEKTaMHU,

« Il MPOLEIYPH MOCTIHHO YTOUHIOIOTHCS 1 YIOCKOHATIOIOTHCS,

« OIIIHKHU Yacy, CKJAJHOCTI Ta BapTOCTI POOIT IPYHTYIOThCS Ha HAKOMUYECHOMY
JIOCBIJIl, pO3pO0JICHUX METpUKaX 1 KUIBKICHMX TMOKa3HUKaX, 10 POOUTH iX
JIOCUTH TOYHUMU;

+ aKTyasi30BaHI 30BHIIIHI 1 CTBOpPeHI BHYTPIIIHI CTaHAApTH Ha KIOYOBI
IIPOLECH Ta MIPOLENYpH;

 ICHy!OTb OOOB'S3KOBI Ui BCiX MpaBWia OQOPMIEHHS METOAOJOTIYHOI i
porpamMHoi TOKyMeHTaLli Ta JOKyMeHTallll KOpHUCTyBaya,

+ TEXHOJIOrli HEe3HAYHO 3MIHIOIOTBCA BIJl MPOEKTY [0 MPOEKTy, Ha OCHOBI
CTablTpHUX 1 TepeBipeHUX TMIAXOAIB Ta  METOJWK  MaKCUMAaJbHO
BUKOPHUCTOBYIOTBCSI HApallbOBaHi B IMOMEPEHIX MPOeKTaX OpraHi3alidHui i
BUPOOHUYHUHI TOCBIJI, TPOTpaMHi MOIyJi, 610J110TeKH TPOTPaMHMX 3aC001B;

« AKTHBHO anpoOyIOTBCS 1 BIPOBAIKYIOTHCS HOBI TEXHOJIOTii, MPOBOJUTHCS
OIliHKa 1X €()eKTUBHOCTI.

CMM susnauae n'ame pieHie MexHO102iuHOI 3pinocmi Komnanii (puc.
3.2), 3a SIKUMHU 3aMOBHHMKH MOJXKYTh OI[IHIOBATH MOTEHI[IHHUX MPETEHAEHTIB Ha
NiJIUC KOHTPAKTY, @ PO3POOHUKH - yIOCKOHAJIOBATH Mpoliecu ctBopeHHs [13.

Koxen 3 piBHIB, KpIM MEpUIOTO, CKIAAAETHCA 3 JEKUIBKOX KIHOYOBUX
obnacreii mporecy (Key Process Area)uo mictsate mii (Goal), 3060B's13anHs
moao BukoHanHs (Commitment to Perform)vioxiusicts Bukonanus (Ability to
Perform), nii, mo Bukonytotbes, (Activity Performed), ix Bumip i anami3
(Measurement and Analysis)i mnepesipky BrpoBamkenHs (Verifying
Implementation).
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Takum uyunom, CMM Gaxmuuno € komnaiekcom 6umMoz 00 KIHOUO8UX
napamempie eghekmusHo2co cmanoapmuo2o npoyecy pospooxu 113 i 3acobom tioeo
nocmitinoco noainuienHs. BWKOHaHHS 1UX BUMOTr 30UIbIIye HWMOBIPHICTD
JIOCSITHEHHSI MATPUEMCTBOM ITOCTABJICHUX IIJIEH B Tally31 SIKOCTI.

MouyaTkoBUA
piBEHb
(Initial Level -

Level 1) y

MosTopioBaHUM

pieeHb
(Repeatable

9 Level — Level 2)

>

BusHaueHuit
piBeHb
(Defined Level

- Level 3)

KeposaHuit

piBeHb
(Managed

kLevel - Level 4])

4 .
PiseHb
onTumisaii
(Optimizing Level
L —Level 5)

Pucynok 3.2 —PiBHi 3pinocti kommasii 3a crangaprom CMM

Iouamxkosuii pisens (Initial Level - Level 1)

Ha nanomy piBHI KOMMaHisi MOXX€ OTpUMATH 3aMOBIEHHS, PO3POOUTH 1
nepesaTH 3aMOBHUKY MporpaMHuil npomaykT. CTaGiiapHICTH po3poOOK BiACYTHS.
Jlume pgesiki mpollecH BHU3HAYEHI, pe3yJbTaT IMOBHICTIO 3alie)XUTh Bil 3yCHJIb
OKpeMHuX CIiBpOOITHHKIB. YCHiX OJHOTO MPOEKTYy He TapaHTye YCHIIIHOCTI
HactynHoro. Jlo 1iei kareropii MokHa BigHecTH OyIb-SKy KOMIIaHilO, sIka XO4
SKOCh BHUKOHY€E B3sATi Ha cebe 3000B's3aHHs. KitouoBi o0macTi mpoliecy IbOTro
piBHS He 3a(iKCOBAHO.

Iloemoprosanuii pisenv (Repeatable Level - Level 2)

LlpomMy piBHIO BIAMOBIAAIOTH MMIAMPUEMCTBA, IO BOJOMIIOTH IEBHUMH
TEXHOJIOTISIMU yIPaBIiHHS Ta pO3pOOKU. YTIpaBliHHSI BUMOTaMU Ta IJIaHyBaHHS B
OLIBIIOCTI BUMAJKIB I'PYHTYIOTHCS Ha PO3pOOJIeHi TOKYMEHTOBaHIN MONITHII Ta
HAaKOMMYEHOMY JocBifi. BcTaHOBNEHO Ta BBeIEHO B MOBCSAKIEHHY IMPAKTUKY
0a30Bi MOKA3HUKH MAJISl OI[IHKM IMapameTpiB MpoeKTy. MeHemkepu BiJCTEXYIOTh
BUKOHAHHS pOOIT 1 KOHTPOIIOIOTH TUMYACOBI 1 BUPOOHHY1 BUTPATH.
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VY xommnanii po3poOseHi JAesKi BHYTpPILIHI CTaHAApTH 1 OpraHizoBaHi
crienianbHi rpynu nepegipku axocmi QA . 3MiHM Bepciil KiHIIEBOTO MPOrpaMHOTO
MPOAYKTY 1 CTBOPEHUX MPOMDKHHX MPOTPaMHHMX 3acO0IB BIJCITIAKOBYIOThCS B
CUCTeMI YMpaBliHHS KoHQirypauieto. € HeoOxiHa NWUCLUUIUIIHA AOTPUMaHHS
BCTAHOBJIEHUX MpaBui. EdhekTUBHI METOAMKU Ta MPOLEeCH BIPOBAIKYIOTHCS, IO
3abe3redye MOXKIMBICTh TOBTOPEHHS YCIIXy MOMNEpeaHiX IPOEKTIB B TIiM Ke
npukiIaaHii ramysi. Kimouosi ramysi nporecy po3po6ku I13 1iporo piBHS HaBeaeH1
Ha pUCYHKY 3.3.

Busnaunui pisens (Defined Level - Level 3)

PiBenb xapakTepusyeTbcsl JeTalli30BaHUM METOAOJIOTIYHUM MiAXOAO0M IO
yhpaBiTiHHSA (OmMHcaHi i 3aKpiluieHi B JOKYMEHTOBaHIM MOJITHII TUMOBI [ii, IO
HeoOXimHI 711 6araTopa3oBOro MOBTOPEHHS: POJii 1 BIAMOBINANbHICTh YYaCHHKIB,
CTaHJIapTHI NpOLeypH Ta orepallii, MOPsIAOK M1, KITbKICHI MOKAa3HUKH 1 METPUKHU
polieCiB, GopMaTH TOKYMEHTIB Ta iH.).

Jlns cTBOpeHHs 1 MATPUMKHA METOAOJOTIM B aKTyaJlbHOMY CTaHI B
oprasizaiiii maroTosjeHa i MOCTIHHO GQYHKIIOHYE cremianbHa rpymna (puc. 3.3)

NMoemoproeaHruli piseHb BusHa4eHuli pieeHb
(Repeatable Level) (Defined Level)

* KepyBaHHA BUMOTramu
(Requirements management)

e [naHyBaHHA NPOEKTY po3pobku M3
(Software project planning)

e BiacTe)XeHHA Xo4y MNPOEKTY Ta
KOHTPOb
(Software project tracking and
oversight)

* KepyBaHHA cybnigpagHnkamm
po3pobkum M3
(Software subcontract management)

* 3abeaneyeHHA AKOCTI po3pobku M3
(Software quality assurance)

¢ KepyBaHHA KOHirypalielo NpoayKTy
(Software configuration
management).

* MeTa opraHisauiiHux npouecis
(Organization Process Focus)

* BU3HaUYeHHs (cTaH4apTHOrO)
npouecy
(Organization Process Definition)

¢ [lporpama HaBYaHHsA
(Training Program)

e KepyBaHHA iIHTErpOBaHOWO
po3pobkoto M3
(Integrated Software Management)

* TexHO/0riA pO3POOKM NPOrpPamHMUX
NPOAYKTIB
(Software Product Engineering)

e Mixrpynoea KoopaunHaLia
(Intergroup Coordination).

e EKCcnepTHi (cninbHi) OWiHKKM Koner
(Peer Reviews)

Puc. 3.3 —Knro4oBi 0651acTi TOBTOPIOBAHOTO 1 BU3HAYHOTO PiBHIB 3piJIOCTI
KOMITaHii

Komnanis perynsipHO IpOBOAWTH TPEHIHTH IS MiJBUILEHHS MpodeciitHoro
piBHS CBOIX cmiBpoOiTHUKIB. [lounHaro4um 3 1pOTO PiBHS, OpraHizaiis MPakKTUIHO
nepecTae 3ajieXkaTH Bl OCOOMCTICHUX SIKOCTEe KOHKPETHUX PO3POOHUKIB 1 HE Mae
TeHJEHIII omyckaThcs Ha OumbIl HU3BKI piBHI. Ll He3amexHicTh 0OyMoOBIeHa
IPOAYMaHUM MeXaHI3MOM IOCTAaHOBKM 3aBJaHb, IUIAHyBaHHS 3aXO07iB, BAUKOHAHHS
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ormepaniii 1 KOHTPOJIO BHUKOHAHHS. YMPAaBIIHCbKI Ta 1HXKEHEpPHI Mpolecu
JIOKYMEHTOBaH1, CTaHAapTU30BaHI 1 IHTerpoBaHi B YyHI(iKOoBaHy I BCl€l
oprasizauii TexHojorito ctBopeHHs [I3. KoxkeH mpoekr BUKOpUCTOBYE
3aTBEP/KEHY BEpCito I[i€l TEXHOJOrIi, aAanToBaHy A0 OCOOJMBOCTEH MOTOYHOIO
npoekTy. KirodoBi ramysi mpouecy po3podku II3 1mporo piBHS HaBeleHI Ha
pucyHky 3.3.

Keposanuii pieens (Managed Level — Level 4)

PiBeHb, Ha sikoMy poO3poOJieH] 1 3aKpiljieHl y BIAMOBIIHUX HOPMAaTUBHUX
JIOKyM@HTaX KUJIbKICHI MMOKa3HUKHU SIKOCTEH.

binbi BHCOKMI piBeHb yHpaBiiHHS NPOEKTaMHU JOCSATA€ThCS 32 PaXyHOK
3MEHIIeHHs BIIXWIEHb PI3HUX IIOKA3HUKIB MPOEKTy BIJ 3armiaHoBaHux. [lpu
IbOMY TEHJEHLII 3MIHM MPOAYKTHBHOCTI MPOLECY MOYKHA BIJIOKPEMHUTH BIJ
BUIMAJKOBUX Bapialid Ha IIJCTaBl CTAaTUCTUYHOI OOpOOKM pe3ysbTaTiB
BUMipIoBaHb B Tpouecax. KirodoBi obnacti npouecy po3pobku I13 mporo piBHs
HaBeJIeHI Ha PUCYHKY 3.4.

Pieenv onmumizayii (Optimizing Level — Level 5)

JIist 11bOoTO piBHA 3aXO0JM OO0 BIOCKOHAJEHHS pO3paxoBaHi He TiJIbKHU Ha
iCHyIOYl TIpollecH, a ¥ Ha BIPOBAIKEHHS, BUKOPUCTAHHS HOBHUX TEXHOJIOTIH 1
OIIIHKY 1X edekTuBHOCTI. OCHOBHUM 3aBJIaHHSAM BCi€l oprasizaiii Ha [IbOMY PiBHi
€ TIOCTiliHEe BJOCKOHAJICHHS ICHYIOYHUX TMpOleciB, B iJeayii cHOpsMOBaHE Ha
3amoOiraHHs BiJOMOI TOMHJIKA abo JeeKkTy 1 MOMepelKeHHS MOXKIUBUX.
3aCTOCOBYETHCSI MEXaHI3M MMOBTOPHOI'O BUKOPUCTAHHS KOMIIOHEHTIB BiJ MPOEKTY
1o npoekTy (mabiaoHu 3BITiB, JOPMATH BUMOT, MPOIEAYPH I CTaHAAPTHI Omepallii,
0i0ioTeKn MOAYITiB MporpaMHuX 3aco0iB). Kirtouosi ramysi npouecy po3pobku 13
[bOTO PiBHS HaBeJeHI Ha PUCYHKY 3.4.

Kepoearuii pieeHb PiseHb ormmumisauir
(Managed Level) (Optimizing Level)
» KinbKicHe KepyBaHHA e 3anobiraHHAa gedeKkTam
npouecom (Defect Prevention)
(Quantitative Process e KepyBaHHA 3MiHaMmM
Management) TexXHONOoTIl
e KepyBaHHA AKicTio N3 (Technology Change
(Software Quality Management)
Management) e KepyBaHHA 3MiHamm
npouecy
(Process Change
Management)

Pucynok 3.4 —Kinto4doBi ramysi KepoBaHOTO piBHS 3piJIOCTi 1 piBHS OMTHUMI3AIII]
KOMITaHii

CMM esuznauae makuil MIiHIMAAbHUU Habip eumoz. peanizysamu 18
KAOHo8ux eanysetl npoyecy pospooxu 113, wo micmame 52 memu, 28 30606'a3ame
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komnanii, 10 moocnueocmeir suxonanns (eapanmiiu komnanii) i 150 krrouosux
NPaKmux.

B pe3ynbraTi aynuTy Ta arecrarlii KOMIaHii IPUCBOIOETLCS TTeBHUN PIBEHBD,
3a pe3yJbTaTaMU HACTYIHUX ayJIuTIB piBeHb MOJXKe IiJBHUIIYBaTUCI a0o
3HWXKyBaTucs. KokeH HacTymHUH piBeHb B OOOB'SI3KOBOMY TOPSIAKY BKIIIOYA€E B
cebe BCl KIIFOYOBI XapaKTEPUCTUKHU TOTEpeaHiX. Y 3B'A3Ky 3 IIUM cepTudikaris
KOMIIaHii B OJTHOMY 3 PiBHIB Iepedayae 6e3yMOBHE BUKOHAHHS BCIX BUMOT OLJIbIII
HU3BKUX PIBHIB.

Jlo nepesaz moodeni CMM gionocumbca Te, 10 BOHA OpPi€HTOBaHA Ha
oprasizarii, sKi 3aliMalOThCsl PO3POOKOIO TIPOrpaMHOro 3abe3mnedeHHs. Y maHii
MOJIeJTi BAAJIOCSA OUTBIN JeTalbHO BU3HAYMTH BUMOTH, SKi crenudivyai s
mpoiiecis, o noB's3ani 3 po3podkoro [13. 3 miel mpuunan B CMM HaBeneHi He
TiITBKW BUMOTH JI0 TPOIIECiB OpraHizarlii, a i MpUKIaau peaizallii TaKux BUMOT.

Ocnoenuii Hedonik CMM monsirae B ToMy, 1110 MOJIeNIb HE aBTOPU30BaHa K
CTaHJAPT Hi MI)KHAPOJIHUMH, Hi HAIllIOHAIbBHUMHU OpraHaMH cTaHaapTu3aiii. BriMm,
CMM naBHO cTama MPOMHUCIOBHM cTaHAapToM. Jlo HemoJiKiB MoJeli TaKoX
HEOOX1THO BITHECTH BEJIMKI 30BHIIITHI HAKJIaHI BUTPATH HA MPUBEJCHHS MPOIIECiB
KOMMaHii y BiAmoBiAHICTE 10 Moxaeni CMM, HIX NpuU BUKOPUCTAHHI Mojelneil
Mixknapoanoro cragaapty 1ISO 9000.

3.4 Crannapt SPICE

Cmanoapm SPICE ycnankyBaB 0arato puc OuTbII paHHIX CTaHAAPTIB, y
tomy umcni i Bxke 3ragyBanux ISO 9001i CMM. HaiiGineme SPICE naranye
CMM. Touno Ttak camo, sik i B CMM, OCHOBHMM 3aBIaHHSM oOpraHizamii €
MOCTiliHE MOJIMIIeHHs mporecy po3podku MoxinuBocTedt (B SPICE Bu3znaueno 6
Pi3HHX PiBHIB), ajie Ili PiBHI 3aCTOCOBYIOThCS HE TiIBKH J0 OpraHisallii B LiJIOMY, a
1 10 OKpeMo B3STHUX ITPOLIECIB.

B ocHOBI cTanmapty nexuTth oyinka npoyecig. 1l oliHKa BUKOHYETHCS
[UISIXOM TOPIBHSIHHS MPOIECY PO3POOKH MPOTrpaMHOTo 3abe3NeyueHHs, 110 iCHY€E B
JlaHIi opranizarlii, 3 ONMMWCAHOI B CTAaHIAPTI MOJEIUIIO. AHaJi3 pe3yNbTaTiB, IO
OTpYMaHI Ha I[bOMY eTall, JOoMoMarae BU3HAYMTH CHJIBHI 1 cJabKi CTOpOHU
npolecy, a TakoX BHYTPIIIHI PU3MKH, IHO BIAcTHBI JaHoMy mpouecy. Lle
JIoTIoOMara€e OLIHATH €(QEeKTUBHICTh MPOIEeCiB, BU3HAUYUTH MPUYMHH MOTIPIICHHS
SAKOCTI Ta TMOB'S3aHl 3 IIUM BHUTpaTH B 4aci abo BapTocTi. [loTiM BHKOHYETHCS
BHU3HAUYEHHSI MOXJIMBOCTEH Ipolecy, TOOTO MOXJIMBOCTEH HOro mnosiniueHHs. B
pe3yabpTaTi B oprasizailii Moxe 3'SBUTHCS PO3yMIHHSI HEOOXITHOCTI MOJIMIIEHHS
TOrO YU 1HIIOrO Tpoiiecy. Jlo bOro MOMEHTY I[iJli BAOCKOHAJIEHHS MPOLECY BiKe
4iTKO C(hOpPMYJIbOBaHI 1 3JIMIIAETHCS TUIBKK TEXHIUYHA peai3allisi MMOCTaBJICHUX
3aBAaHb. [licist IbOro Bech IIUKI POOIT MOYNHAETHCS CIIOYATKY.

be3ymMoBHO, BHOCKOHalleHHS TMPOIECIB >KUTTEBOIO LUKIY MPOrpaMHOTO
3abe3nedeHHss abcomoTHO HeoOximHe. [Ipore cnmim Matu Ha yBasi, 1m0 MoOyI0Ba
«O1JIBIII 3P1JIOr0» MpoIecy Po3poOKH He 000B'SA3KOBO 3abe3reuye CTBOPEHHSI O1IbIII
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SAKICHOTO MporpaMHOTro 3abe3nedeHHs. Lle xoda i mos's3aHi, ane abCOMOTHO pi3HI
MPOLIECH.

Bukopucrtanus ¢dopmanbHUX Mojelield 1 METOIIB J03BOJISIE CTBOPIOBATH
3po3yMini, HecyrnepeunauBi crenudikaiii Ha mporpamMHe 3a0e3IleueHHs, 10
pO3po0seThCs. 3BUUANHO, BIPOBAHKEHHS] TAKUX METOJ[IB Ma€ CEHC, XO4Ya BOHO
Jy’Ke JIopore 1 TpyJOMICTKe, a MOXKJIIMBOCTI HOTO 3aCTOCYBaHHS JOCUTh OOMEKEHI.
OcHoBHa X mpobOiema - npoOiieMa CKJIaJHOCTI MPOrpaMHOrO 3a0e3leueHHs 3
YAOCKOHAJIEHHSIM MPOLECIB PO3POOKH IMOKH HE BUPIILIEHA.

CtBopeHHsI mporpaMHOro 3a0e3leyeHHsl K 1 paHillle BUCYBa€ IMiJABUIIEHI
BUMOTH [0 KBamidikamii THX, XTO IIUM 3alMaeTbCsA. MPOCKTYBAIbHUKAM
nporpaMHoro 3abe3nedeHHs i 6e3mocepeIHbO MporpamicTam.

Iluranns aas CaMOKOHTPOJIIO

1. SIxi BugM cTanAapTiB BaMm Bigomi? HaBeniTe mpukiamm.

2. o BigmoBigHo a0 ctanmapty CMM moBwHHa 3ampoBaguTH KOMIIAHIS-
PO3POOHUK MPOTPAMHUX CUCTEM, MO0 SKiCHO BUKOHYBATH 3aMOBJICHHS ?

3. SMxi wmixHapomni ctanmaptu |ISO  perymoTh  po3pobiieHHS
iHopMaliitHux cucteM?

4. SIxi MiKHApOAHI CTaHAAPTU SKOCTI BUKOPHCTOBYIOTHCS TIiJI Hac
po3pobiieHHs iHPopMaIIHUX CUCTEM?

6. SIki rpynu mporeciB y xoAi po3poOJieHHS MPOTrpaMHOro 3abe3rnedeHHs
BUJUISIOTH cTadaaptu 1SO?

7. Sxi cramgaptu opranizanii |[EEE pernmamentyroTe po3pobiieHHS
MPOTPaMHUX CUCTEM?

8. Ski obnacti oxormtoe kepiBHuTBo SWEBOK?

9. Ski pepxaBHI CTaHIApPTH YKpaiHU periamMeHTYIOTh po3poOeHHS
iH(popMaLIfHAX CHUCTEM Ta MPOTPaMHOTO 3a0e3MeUeHHs ?

10. ki nii, mepenbaueni crangaprom ISO 12207,BUKOHYIOTBCS B XOIi
PO3poOIeHHS MPOTPaMHUX MPOIYKTIB?

11. SIxi piBHi 3pimocti kKommaHii Buauige ctangzaptr CMM? Yum BoHH
XapaKTePU3yIOThCS ?

12. Ha sxoMmy piBHI 3pUIOCTI KOMIIaHiSI MOXE€ KOHTPOJIFOBATU SKICTh
CTBOPIOBAHOT'O MTPOTrPaMHOT0 3a0e3MneyueHHs ?

46



4 CYYACHI METOJOJIOI'Ti PO3POBJIEHHSA ITPOTPAMHHMX
CUCTEM

4.1 CASEsaco6u Ta HOTalii MOeTIOBaHHSI MPOTPAMHHUX CHCTEM

Ha craHoBieHHsS TeXHONOTIM BHPOOHMUYOrO MpOrpaMyBaHHS HaWOIIBII
MOMITHUM BIUIMB MaJl METOAOJOrIS CTPYKTYPHOIO MPOrpaMyBaHHs Ta 00'€KTHO-
opieHTOBaHe mporpamyBaHHs. llepiia go3Bosuna YCBIJOMUTH OOMEXEHICTh
3110HOCTe JMHOIMHKU, HEOOXIIHUX MJii CTBOpPEHHs Beidukux mnporpam. OO'ekTHO-
Opi€EHTOBaHE MpOrpaMyBaHHS Jajl0 TMOILITOBX JIO pPO3pOOJIEHHS METOiB
JIEKOMIO3UI1Ii1, MPUCTOCOBAHUX MIJIsl MOJ0JIAHHS CKJIAIHOCTI MPOEKTIB, Ta MPUBEIIO
JI0 MOJIepHi3allli OCHOBHUX MPHUHLMIIB MPOEKTyBaHHs nporpaM. He3Baxaroun Ha
Ml Ta 1HON BIUIMBM, CTagisd KOMIUIEKCHOI aBTOMaTu3amil TEeXHOJOIIH
MporpamMyBaHHsSl cTajla MOJKJIMBOIO JIMILIE TPHU BIJMOBIIHOMY piBHI PO3BUTKY
TexXHIKU. Baxi11MBow 0OOCTaBUHOIO, IO JI03BOJMJIA TMEPEeHTH 10 KOMILIEKCHOI
aBTOMaTu3allii, CcTajo YCBIJIOMJIEHHS TOro, IO HE MOXHa TOBOPUTH PO
MPOMUCJIOBE TPOTpaMyBaHHs 0e3 MIATPUMKH TEXHOJIOTYHUX (YHKIIA Ha yciX
ertarax Xutts nporpam. [Ipubnuzno Ha movyaTky 90X pp. XX cT. 3'4BUBCS TEpMiH
- CASE=exnonoris (Computer Aid Software Engineering komm'roTepHa
MiATPUMKa pO3POOJIEHHS TMporpamM), SKHM CTald TI03Ha4YaTH BUKOPUCTAHHS
CUCTEM, 110 MICTATh KOMIUIEKCHI aBTOMaTHU30BaH1 3acO0M MiATPUMKH pOo3pOOIeHHS
i cynpoBoay I13. HaiiGinem Bmamum BusiBmiiocs Bukopuctanus CASE-cuctem y
TUX CHellaIbHUX 00JIacTsX, B SKUX BXkKe OylIM YCHIXH 1 JOCBIJl TE€XHOJOTIYHOL
NpaKkTUYHOI pPOoOOTH, a TaKOX y THX BHUIAJKaX, KOJU L oO0JacTb Bxe Oyina
3abe3nedeHa HaJiliHOIO TeopeTH4HOI Oa3zoro. Ha pucynky 4.1 HaBeneHo eramnu
po3Butky CASE=3aco6iB 3a 00JacTIMu 3aCTOCYBaHHS.

1-wie NOKOAIHHA:
reHepatLia cxem

B4

*Oracle Designer
*ERwiIn

2-2e NOKOAIHHA:

reHepauisa eBorland Together
nporpamHoro Designer

KoAy
3-me NOoKOoAIHHA: |s+ieMRational Rose
npama Ta *Borland Together
Developer
3BDpDTHH *Sparx Enterprise
KOﬂ,DrEHean,iﬂ Architect

4-me nokoninHa: |*BV Rational

. . Software Architect
CHMHXpPOHI3aLlAa *Borland Together
nporpamHoro Architect

*Borland

Koy Ta moaeneu Development Studio

Pucynok 4.1 —Etanu po3sutky CASE=3aco6iB 3a 06y1acTsiMu 3aCTOCYBaHHS
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[Tepmmvu  3'sBunmmcss CASE<uctemu po3pobnenHss 6a3  gaHux Yy
po3Bunenux pensuiiinux CYB]l (nanpuknan, Oracle Designes cuctemi Oracle).
HactymHuMu cTanmu 3aco0W reHepallii MporpaMHOro KOAY Ta HalaropKeHHs
nporpaM. llorpeba miATpUMKH He JHIE TpOIecy NMpOrpaMmyBaHHs, a U eTarmy
aHalli3 Ta MPOEKTYBaHHS MPOTrpaMHUX MPOAYKTIB mpuBeno no crBopeHHss CASE-
cucTeM, sKi 3B’ si3yBanu mojeni [13 i3 mporpaMHUM KOJOM — CIIOYATKY JIMIIE ISt
NpsIMOI Ta 3BOPOTHOI KOJOTeHepallii, a MOTIM 13 MiATPUMKOI CHHXPOHHOTO 3B'SI3KY
KOAY 13 MOJIENSIMU aHaJli3y Ta MPOEKTYBAaHHSI.

Crorogni yniBepcanbii CASE-cucremu OyaytoThest y paMKax 3acTOCYBaHHS
PO3BHHEHHX, ajie BCe X ClellaIbHUX MeToAoJori. besnepeunuil nporpec y naHii
cdepi TOCATHYTHH 17151 MPOEKTyBaHHsI, OPIEHTOBAHOTO HAa MOJICTIIOBAHHS Ha eTarax
aHamizy i koHcTpyroBaHHs (CASE<uctemu 4-ro mokoiHHS).

CknagHicTh mporecy po3poOieHHs iH(QOpPMaliMHUX CHCTeM BHKIJIMKala
NOSIBY Bi3yalbHHMX 3aco0iB MojemoBaHHs (puc.4.2). Y pamkax o00'€eKTHO-
opientoBanoro migxony Object management group (OMGpospobiena
crerfianbHa yHidikoBana moBa moaemoBands UML (Unified Modeling Language),
0 PO3IIISIIAEThCS SK OCHOBAa IMPOSKTyBaHHS B METOJOJIOTII iTepaTHBHOIO
HApOIIyBaHHS MOXJIMBOCTEH O0'€KTHO-OPIEHTOBAaHHMX MPOTPAMHHUX CHCTEM.
[[Iupokoro BXUTKY IJIsi MOJCIIOBAHHS IPOIECIB PI3HUX Talxy3eld eKHOMIYHOI
nisibHOCTI HaOyna poauHa BizyansHux Mo IDEF (Integration Definition)jmo €
CTaHAapToM MojemoBaHHs MiHictepctBa oOoponn CIIA. IlapanensHo 13
Hotauismu UML Ta IDEF po3BuBaioThCs MeTOAOJNOTISI Ta HOTalis s
npodeciitHoro monemosanHs OizHec-mpouieciB ARIS (ARchitecture of Integrated
Information Systems.

UML IDEF ARIS
s [BM Rational * AllFusion Process * ARIS Express
Software Architect Modeller (BPWin) o ARIS IT Architect
e MS Visual Studio e ERWin Data
e Borland Together Modeler

Pucynok 4.2 —Horariii Bi3yaJbHOI0 MOJICJIFOBAaHHS CUCTEM

3MiHa JKUTTEBOTO IMKIY IMpOrpamMHOro 3abe3leueHHs MPU BUKOPUCTaHHI
CASE-Texnonorii

CASE-rexHoOTil SBISIOTH COOOI CYKYITHICTH METOJOJOTIHA aHai3y,
MPOEKTYBaHHS, PO3POOKH Ta CYNMPOBOIY CKIATHUX MPOTPAMHUX CHCTEM, SIKi
3aCHOBaHI SIK Ha CTPYKTYpHOMY, Tak 1 Ha OO'€eKTHOMYy migxojax, UIo
HiATPUMYIOTHCSI KOMITJIEKCOM B3a€MOIIOB'SI3aHUX 3ac00iB aBTomMaTH3allii. B ocHOBI
oyap sxkoi CASEexHo0TIT eXUTh TapagurmMa Metoxosiorist / metoy / Hotaris /
3acio.
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Mertoponoris OymyeThcss Ha 0a3zi JMeSKOTO MiAXOAYy 1 BU3HAYAE KPOKHU
pob6oTH, TX MOCTITOBHICTH, a TAKOXK MpaBUjIa PO3MOAUTY Ta TPU3HAYSHHS METO/IiB.

Merton BU3Hauae crnoci® TOCATHEHHS Ti€l Y 1HIIOI METH - BUKOHAHHS KPOKY
poboTu.

Horamiero Ha3uBaOTh CUCTEMY TMO3HA4YeHb, BUKOPHUCTOBYBAHUX [IJISI OMHCY
Jesikoro kiacy mojeneii. Horarii OyBaroTs rpadiuni (HagaHHS Mojesel y BUIIISIL
rpadiB, mdiarpam, TaOmWI, CXeM 1 T.I.) 1 TekcToBi (omucuM Mopenell Ha
dbopmarpHMX 1 mpupomHux MoBax). B CASExexHomorisx — HoTaril
BUKOPHCTOBYIOTH JJISI OMUCY CTPYKTYPH MPOEKTOBAHOI CUCTEMH, SJIEMEHTIB JaHUX,
eTamiB oOpoOKM 1 T. M. rpadidHOTO MPOEKTY, OpraHizauii MPOeKTy y BUIJISL
iepapxii piBHIB aOcTpaKiiii, a TaKOXK MEePEeBiPKX BiAMTOBITHOCTI KOMITOHEHTIB PI3HUX
PIBHIB.

Po3pi3HsOTh:

CASE=aco6u anaini3zy BUMOT, TPOSKTYBaHH crieliudikarliii i CTpyKTypH,
penaryBanHs iHTepdeiiciB (nepiie mokoninas CASE-I);

CASE=3aco0u renepariii BUXiIHAX TeKCTiB Ta peastizallii iHTerpOBaHOTO
OTOYEHHS ITiITPUMKH TIOBHOTO KUTTEBOTO LIUKITY PO3POOKU MPOTPaMHOTO
3abe3meueHns (npyre nmoxoninas CASE-II).

CASE-l B ocHOBHOMY BKIIIOYAalOTh KOIITH [JIsl MIATPUMKH TpadidHux
MojieNielt, mpoeKTyBaHHs cnienudikariii, eKkpaHHUX PEJAaKTOPIB 1 CJIOBHUKIB JaHUX.

CASE-Il Biapi3HA€ThCS ICTOTHO BEJIMKUMH MOKJIMBOCTSIMH, 3a0€3MeUyI0YH:
KOHTpOJIb, aHaNi3 1 3B'S3yBaHHA cHUCTeMHOi iHdopmalii Ta iHpopmarii 3
yIpaBIiHHS MMPOIIECOM MPOCKTYBaHHS, TIOOY/I0Ba MPOTOTHITIB i MOJIETIeH CUCTEMH,
TeCTyBaHHS, Bepudikarllito i aHaIi3 3reHepOBaHUX MPOrpaM.

ABTOMaTH3YIOYM TpyJIoMicTKi omeparii, cydacHi CASEsacobu cyrreBo
HiABUIIYIOTh MPOAYKTUBHICTh Tpalli MpPOTrpamicTiB 1 TOKPaIIylOTh SIKiCTb
CTBOPIOBAHOTO IIPOrpaMHOT0 3abe3meueHHsl.

Bownu:

3a0e3MneuyloTh aBTOMATH30BaHUM KOHTPOJIb CYMICHOCTI crenuikarii
MIPOEKTY;

3MEHIIYIOTh YaC CTBOPEHHS MPOTOTUITY CUCTEMU;
MPUCKOPIOIOTH MPOIIeC MPOEKTYBaHHS 1 pO3pOOKH;

aBTOMATU3YIOTh (OPMYyBaHHS MPOEKTHOI JOKYMEHTaIlii JIJIs BCIX eTamiB
YKUTTEBOTO IIUKITY BIJIMOBIAHO /10 Cy4YacHUX CTaHAAPTIB;

YaCTKOBO T'e€HEePYIOTh KOJIM IIpOorpaM AJisl pi3HUX MIaTGopM po3poOKy;
HiATPUMYIOTh TEXHOJIOT1i TOBTOPHOI'O BUKOPUCTAHHSI KOMIIOHEHTIB CUCTEMU;

3a0e3MeuyloTh MOXKJIMBICTh BIJHOBJEHHS IMPOEKTHOI JOKyMeHTalii 3a
HAsIBHUMHU BUXITHUMHA KOIAMH.
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[TosiBa CASE-TexHomOTiI# 3MiHMIIA BC1 €Ty )XUTTEBOTO ITUKITY TIPOTPAMHOTO
3abe3nedeHHs, NPy [IbOMY HaWO1IbIII 3MIHM CTOCYIOTBCS aHAITI3y 1 IPOCKTYBaHHS,
SKi TPUIYCKAIOTh CYBOPUH 1 HAOYHUN OMHUC PO3POOIJIIOBAHOTO MPOrPaMHOIO
3abe3neueHHs. Bukopucrtanus CASEsaco6iB  [03BojIsi€  ICTOTHO 3HU3HUTH
TPYJIOBUTPATH Ha PO3POOKY CKJIAJHOIO MPOrpaMHOro 3abe3nevyeHHs] B OCHOBHOMY
3a paxyHOK aBTOMAaTHu3allil MpoleciB JOKYMEHTYBaHHs Ta KoHTpodto. [IpoTe cnin
Matu Ha yBazi, mo cydacHi CASEsacobu gopori, a iXx BUKOPUCTAaHHsS BHUMarae
Oinbut sucoxoi keanigixayii pozpooruxie. OTKe, iIX Ma€ CEHC BUKOPUCTOBYBAaTH B
CKJIQHUX TPOEKTaxX, NPUYOMYy, UYWM CKJAJHIIIE pPO3POOIOBaHe MpOTpaMHe
3abe3neueHHs1, TUM Oinple BUrpail Bij Bukopuctanus CASETexHomnoriii.

Ha cporonHimHid eHb NMPAaKTHYHO BCE MPOMUCIOBO BHPOOJIEHE CKIIaIHE
nmporpamHe 3abe3nedeHHs po3poosieThes 3 BukopuctanusM CASE3acobiB.

4.2 7KopcTKi Ta rHY4Ki cTpaTerii B MeTO0JIOTisIX NpPOorpaMmyBaHHs

BusHauaroun cTparerii MOCHiIOBHOTO 1 1TE€paTUBHOTO PO3BUTKY IPOEKTIB.
KoHTponb AisIBHOCTI MpOEKTy — 3aBJaHHSA, L0 BUMAarae cheuiajbHuX
OpraHi3alifHuX MiIXxo/IiB.

3azanvnoro memoro € nepemeopeHHA CMBOPEHHA NPOZPAMHOZ0 NPOOYKHLY
8 YnopAOKo8aHuil npouec, y paMKax sSIKOrO PO3BUTOK IPOEKTY MOYKHA 3pOOHTH
OibIl TIpOTHO30BaHMM 1 edexkTuBHUM. /[l 1BOrO 3a3BUYaill CTBOPIOETHCS
JeTaIbHUN OIUC TIPOIlecy pO3pOOKH CHUCTEMH, OCOOJIMBE MicIle B SKOMY 3aiimae
TUTaHyBaHHS. [HaKIIe KaXydw, CHIGOPIOEMbCA Memood, 3a O0ONOMOZO0I0 AKOZ20
nepeobauaemovca KoHcmpylweamu cucmemy. Bran MeTonu y3arajlbHIOIOTHCS, B
pe3ynbTaTi JOCBiA 1X 3aCTOCYBaHHS MEPETBOPIOETHCS B METOIUKY, abo, SK 3apa3s
MIPUMAHSATO TOBOPUTH, MEMI000J102II0.

[lopsin 3 yciM KOPUCHUM 1ii pIIIEHHS OTOJIOUIYIOThCS OOOB'SI3KOBUMH,
CTaHJApPTHUMH, X 3MYIICHI 3aCTOCOBYBAaTH 1 TOJi, KOJM BHUXIJHI MepeIyMOBU
BTpaveHi. [1[o0 ciigyBaTyt TaKkuM METOJOJIOTISIM, JTOBOJAUTHLCS BUKOHYBATH Oe3mid
PI3HUX MPUIHKCIB, IO YIOBIJIBHIOE TEMIT OCHOBHUX MPOTPaMiCTChKUX pobiT. Tomy
iX HA3UBAIOTh GAHCKUMU, HCOPCMKUMU ADO MOHYMEHMATbHUMU.

Kopcmki memoodo.102ii npuBabIMBI 1711 3aMOBHHUKIB ITPOTPAMHUX TPOEKTIB,
K1 3aBXIM MOXYTh MEPEeBIPUTH, YU JIHCHO Mpoliec PO3pOOKH BIOPSAKOBAHHH 1
pe3yibTaTH BiANOBiNAOTH IiaHaM. [IpuponHO MOB'A3yBaTH L0 MOXIHUBICTH 3
opramizaili€ro, sika OTpUMY€ 3aMOBJIEHHS 1 3a0e3medye MHOro MeHeIKMEHT,
OCKIJIBKM KpIM Haiikpainux mnodakaHb (HaidacTilie BOHH-TO 1 MOPYIIyrOThCs!) B
oprasizarii MOXXJIMBHH aIMiHICTPaTUBHUIA KOHTPOJb.

ITpono3utiii CMM st Bu3Ha4YeHHS 3pUTOCTI OpraHizarlii CliuparoThes Ha Te,
SK1 MPOLIeNypH YNpPaBIiHHA MPOrPaMHUMHU MPOEKTAMH, BIJICTEKEHHS 1X PO3BUTKY
Ta 1HII MeHeIXepCchKi METOIU NMPUUHATI AK (GipMoBHH ctaHgapT. MeTtomgomnorii
nporpaMmyBaHHs, 1110 TOOyJ0BaHi Ha 6a31 WX MPOIMO3UIIIH, YaCTO PO3TISAIAIOTh SIK
€TaJIOH XKOPCTKOCTI.
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Ha mpotuBary >XOpCTKMM METOMOJOTISIM OCTaHHIM dYacoM cGOpMyBaBCs
KOMITPOMICHHUH MMiIXiJ, METOMOJIOrII SIKOro 00'eqHaHi 3arajbHUM TepMmiHoM agile
development.Ha pociiicbky MOBY HOro MepekaafaloTh SIK WBUOKUI PO3GUMOK,
CHYUKI Memo000.102ii 1 HaBiTh " cnpumHi mexHo102ii'. Y HOBOMY IIiJIXO/1
HaMararoTbCsl HaJlaTH MOXJIMBICTD MOJIETIIEHOT OpTraHi30BaHOT POOOTH KOJIEKTHUBIB
MpOrpamicTiB,  KOJM  MepeBaHTAXKEHICTh  CTaHJApTU30BAHOIO  IPOILECy
MepenikoKae eeKTHBHOCTI.

Bonu npeTeHaytoTh Ha Te, IO 1X 3aCTOCYBaHHS MOJKJIMBE HaBITh KOJHU HE
BJIAETBCSA JOCUTh TOYHO MPEJICTABUTH MPOEKT MpU HOro 3apo/KeHHI, TOOTO B
JOCUTh THUIOBIA CcHUTyalii HEBHU3HAYEHOCTI pealbHOI KOPUCTYBAIBHULIBKOI
noTpeou.

VY mmx BuUMamkKax MPOMOHYEThCS 3alydeHHS 3aMOBHUKAa 10 (OPMYyBaHHS
3aBJaHb Ta KOPUTYBaHHI MPUITYIIEHb MPOTATOM BCHOTO PO3BUTKY MPOEKTY. 3 HOTO
JIOTIOMOTOK0  HaMararoTbCs BHUABIATA HAWOUIBII TOYHO 1 0e3  3aliBuX
OIOPOKpaTHYHUX MPOILEAYP aKTyalbHI MOTpeOM KOPUCTYBadiB, IO CKIAJTUCS Ha
MOTOYHUH MOMEHT. B pe3ynbrari 3'IBISETbCS MOXIIHMBICTH BKa3aTH caMe Ti
BUMOTH, peaii3allis SKUX HeoOXifHa 1 JOIyCKae MaKCHUMalbHO KOPOTKI TEpPMiHU
BUITYCKY pelizy.

Bci  Meromosnorii  MIBUAKOTO PO3BUTKY OpPIEHTYIOTBCS HA CTpaTerito
ITEpaTUBHOTO HApOIIYBaHHS MOXIMUBOCTEH cucteMu. Bci BOHM HamaroTh
pO3pOOHMKAM 3HAYHO OuIbIly cBOOOAY, HIXK, NPHUMIPOM, BUMOIM CTaHIAPTIB
CMM. Ane He cmim mymaTu, IO e TMiAXi[ TMOBHICTIO CKacCOBYE YKOPCTKI
METOMOJIOTI] — HeoOXIOHUU 0aNaHC MIC C60000010 WIEUOKUX MemOo00a02iU i
OUCUUNIIIHOIO.

Jlna ocopcmkux Memoo0on02iil XapakmepHo TIparHeHHs 3a0e3nevyuTH
pPO3pOOHUKIB pelienTaMu, [0 He BUMaratoTb OOrOBOpeHb: MOTPIOHO BUKOHYBATH
BIJIOMI peIeNTH, JIOTPUMYBATHUCS peryIaMeHTy, Io0 BIJMOBIIHI omepalliiiti
MapuIpyTH TPUBOJIUIU A0 NOMYCTUMHUX TpaekTOpii. [HIIMMU cioBamu, Hcopcmki
Memo0ono02ii niompumyrwms TepEeBXHO Taki MISUIBHOCTI, SKI MOXKHA Ha3BaTu
iMnepamueHumu.

Ha Biaminy Bia TpaaMIiiHUX MIAXOIIB Ul8UOKI MemMOOON02i] OPIEHMYIOMbCSL
Ha me, MO AISIBHICTh 3 BAPOOHUIITBA MIPOrPaMHOI0 3a0e3MedYeHHs 10 CYTi CBOIH €
MePEBAXHO peamugHory, TOOTO TaKOK, B SKIM BiJl pO3pOOHUKIB MOTPIOHO HE
TUIBKK PO3IMI3HABAHHS CHUTYyallill 1 3aCTOCYBaHHS B HMX BIJJOMUX METOJIB, ale i
KOHCTPYIOBaHHSI HOBUX METOMIB Jii. A 1€ 1HIIMMI, OUIbIII BUCOKUM piBEHb 3HAHB 1
YMiHb.

B nmanwit wac mmpoxe 3acTOCyBaHHS OTPUMYIOTh TakK 3BaHi MPOMHUCIIOBI
TEXHOJIOTii CTBOpPEHHS MporpamMHoro mpoaykrty. L{i TexHosorii Oynu po3pobiieHi
bipmMaMu, SKi HaKOMWYWIM BenMWkud mocBim ctBopenHs [13. Texwnomorii
Npe/ICTaBICHI OMUCaMH TPUHIMITIB, METOMiB, TMpOLEeciB 1 omeparii, Mo
BUKOPHUCTOBYIOThCS. Taki TEXHOJIOTil, SK TpaBUIIO, MIATPUMYIOThCS HAOOpPOM
CASE=aco0iB, OXOMIIOIOTh BCl €Taly XKUTTEBOTO LHKIY MPOIYKTY 1 YCIIIIHO
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3aCTOCOBYIOTHCS [JIsl BUPILIEHHS MPaKTUYHUX 3aBAaHb. HallOuibll moMiTHUMU €
Taki MeTo0J0ri1 po3pobnenns [13:

Rational Unified Process (RUPR} po3pobka ¢ipmu Rational, nosruit gyac
ycrimHo 3aiiManacs ctBopeHHsIM CASE=3aco6iB, 1110 3aCTOCOBYIOTHCS Ha PI3HHUX
eTamax OKUTTEBOTO IUKIY TMPOMYKTY BiJ aHamizy JO TeCcTyBaHHSA 1
JIOKYMEHTYBaHHSI .

Rational Unified Process (RUP)jio mnpomnoHye iTepaTuBHY MOJENb
pO3pO0IIeHHS, M0 BKIOYAE YOTUPHU (a3u: MOYaTOK, JOCIIKeHHsI, TOOYI0BY Ta
BIIpoBapkeHHs. [IpoxomkeHHsT Yepe3 4OTUpH OCHOBHI (ha3u Ha3WBAETHCS ITHKIIOM
pO3pO0IeHHS, KOXXEH IIMKJ 3aBepIIyeThCsl TeHeparliero Tpare3fgaTHoi Bepcii
cucTeMU. Y X0l CypOBOAY MPOIYKT MPOIOBKYE PO3BUBATHUCS 1 3HOBY TIPOXOIUTH
Ti cami da3u. Po3pobnenns [13 na 6a3i RUP6a3yeThcst Ha cTBOpeHHI Ta CyIIpOBOIi
mozeneit Ha 6a3zi UML.

Microsoft Solution Framework (MSF)- pospo6ka ¢ipmu Microsoft,
npu3HaYeHa JJis BUPIIICHHS IIUPOKOTo KOJa 3aBAaHb. TeXHOJIOris MaciiTaboBaHa,
TOOTO HAIAroPKYETHCSI Ha BUPIIICHHS 3aBIaHb Oy/b-5KO1 CKIIQJHOCTI KOJICKTHBOM
Oy 1b-SIKO1 YHUCETTLHOCTI.

Microsoft Solution Framework (MSF) meromosoris, 1o po3po0sisiiacs ajis
MiJBUIICHHS KEPOBAHOCTI TPOLIECIiB PO3POOJICHHS OKPEeMOTro IMiANpPUEMCTBA
(Microsoft), a motim cTana 3acTocoByBaTHCs pO3POOHUKAMH, SIKi BAKOPHCTOBYIOTh
npoayktu Microsoft. Metonororis, nmoxiona no RUP, Takox BkiIrodae dotupu
da3u: anami3, MPOEKTyBaHHS, po3poOJeHHs, cTabumi3alio, € iTepaliiHoro,
NPUIyCKAae  BHUKOPUCTAHHS  OO'€KTHO-Opi€EHTOBaHOro  MojemoBaHHSI. MSF
nopiBHsHO 3 RUP31e6inbimoro opieHToBaHa Ha po3pobiieHHs 6i3HeC-101aTKiB.

Extreme Programming (XP} akTHBHO pPO3BHBA€THCS OCTAHHIM YacoM
TEeXHOJIOTIsl, 10 MpU3HAa4YeHa [JIsi BUPILIEHHS BIJJHOCHO HEBEIMKUX 3aBJliaHb,
BIJIHOCHO HEBEJIMKUMU KOJEKTMBAaMU TpOoQeciiHMX pO3pOOHUKIB B YyMOBaX
’KOPCTKO 0OMEKEHOI0o yacy.

eXtreme Programming (XP} meTomoioris, 1m0 MpUIiIs€e OCHOBHY yBary
eeKTUBHIA KOMyHIKallli M)XK 3aMOBHHUKOM 1 BHMKOHAaBIIEM YIIPOJOBXK YChOTO
npoekTy 3 pospobsienns IC mis BifcniIKOBYBaHHS 3MiHM BUMOr. B ocHOBY
X0y MOKJIaJeHa KOMaHJHa poOoTa Ta MOCTiiiHe TeCTyBaHHS MPOTOTHIIIB.

TI'uyuke pospoonennsa I13 (Agile) — kmac Meromosoriii  po3poOIieHHS
MporpamMHOro 3a0e3rnedeHHs Ha OCHOBI iTepaTuBHOT Moaeni XK1, B skiii Bumoru ta
pillIeHHS] eBOJIIOLIIOHYIOTh 4Yepe3 CIHIBIpallo MIDK CaMOOPraHi30ByBaHUMU
KOMaH/[aMH.

Koxna 3 1nux TexHoyorid Mae CcBOi OCOOJMBOCTI oOprasizaiii Mojeni
XKUTTEBOTO LUKy CTBOPEHHS NpPOAYKTy. Po3risHemMo ocoOauBOCTI Mopenen
KHUTTEBOTO LIUKITY TPHOX HAMOIIBII BITOMIX TPOMHUCIOBUAX TEXHOJOTIH!
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4.3MetopoJioris Rational Unified Process (RUP)

VHidikoBanuii npouec po3podnenus [13 Rational Unified Process (RUP)

BUHHUK SK BIANOBIIb Ha MOTpeOy pO3pOOHUKIB Yy Tporieci, 1o o0'eqHye Oe3niy
aCIeKTiB pO3pOOJICHHS MTPOTPaM 1 BiJIMOBIIa€ TAKUM BUMOTaM:
- 3abe3rneuye KepiBHUIITBO JiSNIBHICTIO KOMaH/IH;

« Kepye 3aBJaHHSIMHU OKPEMOTO pO3pOOHHUKA | KOMaHIX B LIJIOMY;
« TIOKa3ye, sKi apTeakTh He0OXiTHO PO3podUTH;

+ Hajae KpUTepil BiACTEKEHHsS] Ta BUMIPIOBAHHS MPOAYKTIB 1 (YHKIIOHyBaHHS
MIPOEKTY.

VHidikoBanuii mpomec po3pobneHHs [13 mnepembawae posmomin KI]
nporpaMHoro 3abe3nedeHHs Ha ¢as3u (puc. 4.3).

h BimHaveHHA BIIMOT l I‘.‘m
AHﬂF.Tli'l

i K s IR e R Rhs e (IR TP AN

B S T T R RIS TS

| IIpoexTyBaHHA |

‘ Pea.ui-'sauin I C : or

TecTryBaHHA I

LR A R R
Tramsitien Phass

Pucynoxk 4.3 —Po6oui niporiecu X1 B yHibikoBaHOMY TIpoIieci po3poOeHHs
I13

Crneundika yHi(p1KOBAaHOTO MPOILECY MOJSATa€ y TPhOX CIOBOCIOTYYEHHSIX —
KepOBaHMIA BapiaHTaMU BUKOPUCTAHHS, apXiTeKTYPHO-OPi€HTOBaHUH, iTepaTUBHUN
Ta IHKPEMEHTHHH.

Mogens xutreBoro 1wmkiny RUP € gocuTh cknagHowo, JeTaibHO
BiJIMPaI[bOBAHOIO ITEPATUBHO-IHKPEMEHTHOIO MOJIEIIIIO 3 eJeMEeHTaMH KacKaTHOi
mozemi. Y wmogmeni RUP Bunminstorbest 4 ocHoBHI ¢a3m, 9 BHIIB AiSUTBHOCTI
(mpomeciB). Kpim TOro, B MOJeni OMNHCYEThCS PSIIl  Mpakmuk, SKi CIiJ
3aCTOCOBYBaTH aboO KepyBaTUCS IS YCIIIIHOTO BUKOHaHHS Tmpoekty. RUP
OpI€EHTOBaHMII Ha TOETalmHe MOJIENIOBaHHS MPOIYKTY, IO CTBOPIOETHCS, 3a
nonomororo mosu UML.
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Ocnosrnumu gpazamu RUP €:

* ®aza mouyatky mnpoekty (Inception). BusHayaroTbCs OCHOBHI IIii
MIPOEKTY, OFOKET MPOEKTY, OCHOBHI 3acO0M HWOT0 BHMKOHAHHS - TEXHOJIOTII,
IHCTpYMEHTH, KIFOYOBHI TIEPCOHAN, CKIIAIAI0THCS MTOTIePE IHI TUIaH! TTPOESKTY .
OcHoBHa MmeTa 1i€i pa3u - JOCITTH KOMIIPOMICY MiX yciMa 3alliKaBIeHUMU
ocobam¥ 1010 3aBAaHb MTPOCKTY.

e ®a3a onpauoBanHs (Elaboration). OcHoBHa Meta 11i€i da3u - Ha 6asi
OCHOBHUX, HAaHOITBIII ICTOTHMX BUMOT, po3poOuTH CTabiTbHY 0a30BYy
apxiTeKTypy TpPOAYKTY, sKa JIO3BOJISE€ BHUPIIIYBaTH IIOCTABICHI Tepes
CHUCTEMOIO 3aBJaHHS 1 HajJalll BUKOPHCTOBYETHCS SK OCHOBA PO3POOKHU
CUCTEMH.

» ®a3za mobynoBu (Construction). OcHoBHa MeTa 1€l ¢da3m - aerajabHe
NPOSICHEHHS BUMOT 1 po3po0Ka CHCTEMH, IO 3aJ0BOJIbHSE 1M, Ha OCHOBI
CIIPOEKTOBAHOI paHiIlle apXiTEKTYPH.

» ®a3za mepeaaui (Transition). Meta ¢a3u - 3poOUTH CHUCTEMY TMOBHICTIO
JOCTYITHOIO ~ KiHIIEBMM KOpPHCTyBadaM. TyT BiJIOyBa€TbCs OCTATOYHE
pO3ropTaHHs CUCTEMHU B il poOOUOMY CepeOBUIII, MiATOHKA IPIOHUX AeTallei
miJg moTpebu KopucTyBadiB. B pamkax KoxHOI a3y MOXIIMBE MpPOBEACHHS
JNEKUTbKOX  iTepallid, KUTBKICTh  SKMX  BU3HAYAETHCS  CKIIAJIHICTIO
BUKOHYBAHOTO IPOEKTY.

Hianvnocmi (ocnoeni npouecu) RUP ninsatecs Ha 1'STh pOOOYHX i YOTUPH
HiATPUMYOUI.

o pobouux dianvHocmeil 6iOHOCAMbCA.

* Mooeniweannn npeomemnoi oobnacmi (6i3Hec-monemoBaHHs, Business
Modeling). Llini miei misapHOCTI - 3pO3YMITH Oi3HEC-KOHTEKCT, B SIKOMY
MOBUHHA OyJe mpalfoBaTd cructeMa (i MepeKoHaTHCs, IO BCi 3allikaBieHi
0Cc0o0M pO3yMiIOTh HOr0 OJHAKOBO), 3PO3YMITH MOXIJIHMBI MPOOJIEMH, OL[iHUTH
MOXJIMBI 1X pillleHHS Ta iX HaCHigKW Ui Oi3Hecy opradisarii, B sKid
npalroBaTUMe CUCTEMA.

* Busnauenna eumoz (Requirements) Ilim - 3po3ymiTd, IO MOBHHHA
pOOHTH cHCTEMa, BHU3HAYUTH MEXi CHCTEMH 1 OCHOBY ISl IUIAHYBaHHS
IPOEKTY Ta OI[IHOK pecypco3arpar B HbOMY .

* Ananiz ma npoexmysannsa (Analysis and Design). BupoGienHs
apXiTeKTypHd CUCTEMH Ha OCHOBI KIIFOUOBHUX BHUMOT, CTBOPEHHS MPOEKTHOI
MoJieni, npeacraBieHol y Burisal aiarpam UML, mo onucyroTh mOpoaykT 3
PI3HHUX TOYOK 30pYy.

 Peanizauin (Implementation). Po3po6ka BHUXiTHOTO KOAY, KOMITOHEHT
CHUCTEMH, TECTYBaHHS Ta IHTErPYBaHHSI KOMITOHEHT.

» Tecmysanna (Test). 3aranpHa omiHka AedeKTiB MPOIYKTY, HOTO SIKICTh B
[IJIOMY; OIliIHKa CTYTIeHs BIAMOBITHOCTI BUXITHUM BUMOTaM.
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Hiompumyrwuumu 0ianbHOCMAMU €.

* Poszzopmannsn (Deployment).Llini — po3ropHyT cructeMy B i1 pobodomy
OTOYCHHI 1 OI[IHUTH i1 Mpare31aTHICTb.

* Ynpaeninua xougpicypauiamu i 3minamu (Configuration and Change
Management) BusHaueHHs ejleMeHTIB, IO MiAIAraloTh 30epiraHHIO Ta
npaBWJl TOOYIOBU 3 HUX Y3TOJKEHMX KOHQIrypariil, mATPUMKY IMiJTICHOCTI
MOTOYHOT'O CTaHy CUCTeMH, MiepeBipKa y3roJKeHOCTI BHECEHUX 3MiH.

* Ynpasninua npoexmom (Project Management).Bkimrodae miaHyBaHHS,
yIpaBJliHHS MEepCOHAIOM, 3a0e3MeyeHHs 3B'SI3KIB 3 IHIIMMU 3alliKaBJICHUMHU
oco0aMu, YNpaBIliHHS PU3UKAaMHU, BIICTEKEHHS IOTOYHOTO CTaHy MPOEKTY.

» Vnpasninna cepedosumem npoexkmy (Environment) HanamryBaHHS
mpolecy il KOHKPETHMH MpoekT, BuUOIp 1 3MiHAa TEXHOJOrd Ta
IHCTPYMEHTIB, 1110 BUKOPUCTOBYIOTHCS B IIPOEKTI.

4.4 MetopoJtoris Microsoft Solution Framework (MSF)

Onmna 3 ocobmuBocteit TexHonorii MSF monsrae B ToMy, 1m0 BOHa
OpIEHTOBaHA HE MPOCTO Ha CTBOPEHHS MPOTPAMHOI0 MPOAYKTY, IO 3a/0BOJIbHSE
nepepaxoBaHUM BHMMOIaM, a Ha TMOLIYK pillleHHS MpoOsieM, L0 CTOSATh Iepen
3aMOBHUKOM. Pi3HHLA moniirae B TOMY, IO IepeiiueHi 3aMOBHUKOM BUMOTHU €
NposiBaMU JeSIKUX OUThII TIHOOKKMX MpoOieM i HeTOYHICTh, HEMOBHOTA, 3MiHA
BHUMOT Y Ipolieci po3p0oOKH - HACIIJIOK HEJOCTATHBOTO po3yMiHHA mpodiseM. Tomy,
B TexHosorii MSF Benuka yBara mpuaiisieTbcs aHalizy MpobiieM 3aMOBHHKA 1
pO3po0Li BapiaHTIB CUCTEMH JJISl IOLIYKY PIIIEHHS LIUX MPOoOseM.

Mogenb xxutteBoro nukiry MSF e neskum ridpuiomM KackaaHOI i CIipaibHOT
MojeNel, TMOEAHYIOUM MPOCTOTY YIpPaBIiHHS KacKagHOl MOJeNi 3 THYYKICTIO
CIIPAJILHOI.

Mooenv orcummesoco yuxny MSF opienmosana na “eixu" (milestones) —
KAI0Y08I MOUKU NPOEKMy, WO Xapakmepuzyioms OO0CACHEHHS AK020-Heh)O0b
icmomHoeo pesynomamy.

Lleit pe3ynbpraT Moke OyTH OIlIHEHUH 1 MTpoaHaTi30BaHUH, 110 Ma€ Ha yBasi
BI/IMOBIIb HA TUTAHHS. "A 4M JOCSITIINM MU IIJIeH, MOCTaBICHUX Ha IbOMY KPOIIi 7.

B ocnoey MSF  noknaoeno sicim 6azoeux npunyunie (foundational
principles):

— Cnpuannsa 6iokpumoi komynixkauii (Foster open communications).
Mopnens mpornecy MSF 3ampoBamxye BimbHUN iHPOpPMALidHUI MOTIK
cpen 4ieHiB KomaHau Ta 3arlikaBieHux ctopin (key stakeholdersjus
3a0e3MeveHHs] 0JJHAKOBOTO PO3yMiHHSI 3aBlaHb. JIOKyMEHTYBaHHS XOJIY
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MPOEKTy Ta JOCTYN J0 IWX JaHWX WICHIB KOMaHIH, 3alliKaBICHUX
CTOpiH Ta 3aMOBHHUKIB.

— Poboma y nanpamky cninenoco oauennsa npoexkmy (Work toward a
shared vision) Mogens npouecy MSF 3anpoBamkye ¢a3y hopmyBaHHs
kouueniii (Envisioning Phase)ta okpeMuii KIOYOBHH MOMEHT
3aTBep/pkeHHs OauenHs (milestone Vision/Scope Approved)uis
dbopMyBaHHS CHIBHOrO OayeHHs MpoekTy. baueHHs BKIouae aetaibHe
PO3yMIHHSI LiJIed Ta 3aBAaHb ISl JOCSTHEHHsS pIIIeHHS MOCTaBIEHOl
npobnemu. CnuibHe OaueHHsS BUSBIAE TMPUIYIIEHHS KOMaHIW Ta
3aMOBHUKIB, MOTPIOHI AJI1 OTPUMAHHSI PILLIEHHS.

— Haoanna npae i moxciueocmeii unenam komanou (Empower team
members) Po3mupenHs mpaB 1 MOXKIWBOCTEH 4IEHIB KOMaHIW IS
NPUUHSATTS HUMHU BIJAMOBIIAJIBHOCTI 32 BHUKOHaHYy poOoTy. Take
301IBIIIEHHS BIAMOBIAAIBHOCTI MOXe OyTH 3aTBepJiKeHe y rpadikax, 1e
biKCyeThCsl NaTa 3aKiHUYeHHS poOIT, IO TaKoX Moxe OyTH 3acoboMm
BUSIBJICHHS] MOKJIMBUX 3aTPUMOK MTPOEKTY.

— Busnauenna iHOugidyanvHoi ma  CchnilbHOi  6ION0GIOAIbLHOCHI
(Establish clear accountability and shared respdnséty). Monens
koMmaHaHOT rpynmu MSF rpyHTyeThCcs Ha MPUHIMIIT BaXXJTMBOCTI pOOOTH
KOXXHOTO JJIi OTPUMAaHHS SIKICHOTO pilleHHs TNpoOsiemMu. Yci 4ieHH
rpyny pO3AUISIOTH BiANOBIAAIBHICTh 32 TIPOEKT.

—  3ocepeoicennsn na 6iznec-uinax (Focus on delivering business value).
PilleHHss TNOBMHHE MNPUHOCUTU KOPUCTh OpraHizauil y BHIISAL
nofaBaHHs BapTocTi Oi3Hecy. Lle nomaBaHHS AocsraeThecsl TUIBKU MICHS
MOBHOT'O PO3TOPTAHHS PILIEHHS Y BAPOOHUYOMY CEPETOBHILII.

— bymu cnyuxkumu, ouikyeamu na 3minu (Stay agile, expect change).
MSF npurmyckae, 1110 y BApOOHUYOMY CEepeIOBHII Ha PIllIEHHS MOCTIHHO
BILTMBaIOTH 3MiHU. KoMaH1a moBrHHA OyTH 0013HAHOIO Ta TOTOBOKO IO
KepyBaHHS 3MiHAaMU BUMOT.

— Ineecmysanna y saxicmes (Invest in quality) ¥ MSF koxen uien
KOMaHAW BIAMOBINAJLHUN 3a SKICTh BHUpIIICHHS 3aBAaHHs. /(s
NIATPUMKKA ~ SIKOCTI  MPOTSITOM  NPOeKTy  (QOpMyeThcs  KOMaHAa
TeCTyBaJIbHUKIB. [le rapaHTye, 110 pillIeHHS BiJIOBiAa€ PIBHIO SKOCTI,
BU3HAYCHOMY 3alliKaBJICHUMHU CTOPOHAMMU.

— Haeuanna 3a ooceioom (Learn from all experiences)MSF Bumarae
BUKOPUCTAaHHS JOCBily, OTpPHUMaHOTO y TONepenHix mpoekrax. Lle
JT03BOJISIE 3HAUTH HAaWKpalll METOJIMKHN pO3pOOIIECHHS.

MSF cknadaemuca i3 0860x mooeneii ma mpobox Oucuuniin.

— MOJieJli KOMaHAHOI IpyMH;

— MoJedi mporiecy;

— JIUCLMIUIIHY YIPaBJIiHHS IPOSKTaMH,

— JIUCHUIUIIHY YIPaBJIiHHS PU3UKaMU,

— JUCUMIUIIHY YIPABIIHHS IM1ATOTOBKOIO.
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Mooens komanonoi zpynu (MSF Team Model)onucye, sik opranizyBatu
KOJICKTHBH 1 SKUMH TPUHIUIIAMU KepyBaTHCS IJsl JOCATHEHHS MaKCHMaJbHOTO
yCcrixy B po3poOjieHHI mporpaMm. Pi3HI KOJEKTMBH MOXYTh I0-CBOEMY
3aCTOCOBYBaTH Ha TPAKTHUIIl Pi3HI €JIeMEHTU M€l MOoAenl — BCe 3aJeKUTh Bia
MaciTady MpoeKTy, po3Mipy KOJEKTHBY 1 KBamidikallii Horo y4acHUKIB Ta MOJEII
Tpoliecy po3poOIeHHS.

dopMyBaHHS KOJEKTUBY € CKJIAJHUM 3aBJaHHSM, 110 ITOBHHHE
BUKOHYBATHCSI TICIXOJIOTAMU Ta BPaXOBYBATH TaKi OCHOBHI NONOINCEHHSL'

— He OBWUHHE OyTH KOMaH[IU 3 OJHUX JIiIepiB,;

— He OBUHHE OyTH KOMaH/IU 3 OJTHMNX BUKOHABIIIB;

— y BUNAJAKY HeBJadi KOMaHJa po3()OpMOBY€ETHCS;

— cucTema mrpadiB (AKIIO MPOEKT MPOBATIOETHCS — KAPAIOTh YCiX).

Mogenb KOMaHIHOI TPyMH BU3HAYAE TUTBKH POJIi, KOXHA 3 SKHX MOXE
BUKOHYBaTHCs KilbkoMa JoaeMu (puc. 4.4). LlikaBo, 1110 B Mojeai KOMaHIHOI
Ipyld He TepedadyeHo0 €IUMHOHAYaAIbHOCTI — YycCi poJjii BaXKJuBi, ycl poJi
piBHoOMpaBHi, Tomy MSF HasuBaroTs Moaemmo piBaux (team of peers).

-~ g

' Program
manage-
ment

KomyHixawuina
Communication

Develop-
ment

Pucynok 4.4 —Mopens komanasoi rpynu (MSF Team Model)

Program management kepyBaHHS mporpamoro. BukoHaBeup i€l poui
BiJMOBiIa€ 3a opradizaiifo (ane He Kepye): 3MiMCHIOE BeleHHs Tpadika pooiT,
pankoBi 15xBunvHHI Hapaau, 3a0es3ledye BIATMOBIAHICTH CTaHAApTaM 1
cnerudikanism, ikcariro NopylIeHb, HaMMCAHHS TeXHIYHOI JOKYMEeHTAIlil.
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Product management kepyBaHHS NpoayKTOoM. BukonaBmi 1€l poui
BIIMOBIAIOTh 3a CIUIKYBaHHS 13 3aMOBHUKOM, HamMCaHHS crienudikarii,
pO3'sICHEHHS 3aB/IaHb PO3POOIFOBaYaM.

Development- Haii6inpin TpaauiiifHa pojib — PO3pPOOJIEHHS 1 MMOYaTKOBE
TECTYBaHHS MTPOIYKTY.

User expirience — migBuilieHHsT e(QeKTUBHOCTI pPOOOTH KOPHCTYBadiB,
HAITMCaHHs KOPUCTYBaTbHUIIBKOT JOKYMEHTAIII].

Release management po3ropranHs pelizy HpOAYKTY, CYIpOBiI i #oro
TeXHIYHA MiATPUMKA.

Test— Bu3HaueHHs BiAMOBIAHOCTI MOKa3HHUKIB SKOCTI peii3y BCTaHOBJICHUM
3HauYeHHsM. BusiBIeHHS W yCyHEeHHs HelIOpOOOK, BUIIPABIEHHS MOMWJIOK, IHIII

bynxkii QA.
Y MSF 3arBepmxyeTbesi, M0 TaKy MoOJAeNb MOXHa MaciiTadyBaTH,
po30UBarOYU CUCTEMY 3a (DYHKIIISIMHU.

Mopgens npouecy (MSF Process Modelpusnavae, xomu i siki pobGotu
MOBUHHI OyTH BUKOHAHI.

OcHO6HI npuHyunu i RNPAKMUYHI HPUHOMU, HA AKUX [PYHMYEMbCA
MOO0ey:.

— iTepaTuUBHUH miaxiz (MOCiIOBHHM BHITYCK BepCiii);

— TMIJArOTOBKA YITKOI JOKYMEHTAIIiT,

— ypaxyBaHHS HEBU3HAYEHOCTI Maii0yTHHOTO;

— 00JIiK KOMIPOMICIB,;

— KepyBaHHS pU3UKaMH,

— TMIATPYUMKa BIJMOBIIAJIBHOTO BIAHOIIEHHS KOJEKTUBY JO CTPOKIB
BUITYCKY TIPOJIYKTY;

— po30MBKa BEJIMKUX MPOEKTIB Ha OiIbII ApiOHI KepOBaHI YaCTHHH;

— IIOJeHHE CKIaJaHHs MPOEKTY;

— TIOCTIMHMY aHaJi3 XO4y POOiT.

Process modelkac mpu ocrnosni ocobrusocmi:
— po30HMBKa BChOTO Tpoliecy Ha da3u;
— BHUKOPHCTaHHS OMOpHUX To4ok (Milestones);
— ITepaTUBHICTb.

VBech mpoliec po30MBAEThCA Ha I ATh B3aemosalnexxHux (a3 (puc. 4.5).
[lepm HiX MepexoAWTH OO0 HACTYMHOI (a3, Ha TMOMepenHid MOBUHHI OyTH
OTpUMaHi TeBHI pe3yibTaTh (HOCATHYTI TOJOBHI OIOPHI TOYKH). DaKTHIHO
npolec iTepaTuBHUNM 1 BignoBinae cmipanbHih moxeni XI[ T13. ¥V mopeni
nepen0avaeThCsl HassBHICTh OCHOBHHX BiX (3aBepIlleHHS TrOJIOBHUX (a3 Mojedi) i
IPOMIXHUX, 110 BiJOOpa)karoTh BHYTPILIHI €Tary TOJIOBHUX (a3.
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®asza popmyBaHHA KoHUenuil

BaueHHA ®aza nnaHyBaHHA
aTREpAHEHS (Planning Phase) — 35-40%

Ibaza po3pobneHHa
(Developing Phase) —

daza posropTaH
30-35%

(Deploying Phase)
0-5% i
FoToBHicTh
peniay
“i'qTBEPpt"{EHa
—p-Bepcin

Obcar pobir
BUHOHAHHMHA —
u-Eepcia

daza ctabinizauji
(Stabilizing Phase) — 15-20%

Pucynok 4.5 —Mogens nporecy (MSF Process Model)

* Cmeopenns 3azanvnoi kapmunu oodamky (Envisioning). Ha upomy etari
BUPILIYIOTHCS TaKi OCHOBHI 3aB/IaHHS:
— OIliHKa iICHYIOUYOI CUTYaIliT;
— BU3HAUEHHS CKJIaay KOMaH]H,;
— CTPYKTypH IpOEKTy, Oi3Hec-11ijei, BUMOT 1 mpo(iJliB KOPUCTYBaUiB,;
— po3poOka KOHLEMIIi PillleHHs 1 OLlIHKA PU3HKY.

BcraHoBmoroThes 1Bi mpoMikHI Bixu: "OpraHi3oBaHO KiCTSK KOMaHIU' 1
"CTBOpeHa 3arajibHa KapTHHA PIIIeHHS .

o Ilnanysannsa (Panning). Bkitovae miaHyBaHHs 1 MPOEKTYBaHHsS MpoAyKTy. Ha
OCHOBI aHaJIi3y BUMOT PO3POOJISIETHCS MPOESKT 1 OCHOBHI apXiTEKTYPHI PillICHHS,
dbyHKIiOHANBHI  crienudikalii cucTeMHd, IUIaHW 1 KaleHaapHi rpadiku,
CepeIoBUINA PO3POOKH, TECTYBaHHS Ta MIJIOTHOT €KCILTyaTaIlii.

Etan ckiagaetbes 3 TpbOX CTafiil: KOHIENTyalbHe, JoriuHe 1 ¢izuune
POEKTyBaHHSI.

Ha crazii koHIenTyaabHOro MPOEKTYBaHHA 3ajadya PO3TISAAE€THCS 3 TOYKU
30py KOpUCTyBaua i 6i3HeC-BUMOT 1 3aKiHUY€ThCsl BU3HAYSHHSIM HAOOpy CleHapiiB
BUKOPHUCTAHHS CUCTEMH.

Ilpu nociunomy npoexkmysanHi 3ajada pO3TIANAETHCS 3 TOUKH 30Dy
MPOEKTHOI KOMaH/IH, PIllICHHS MTPEACTaBISIEThCS Y BUTIISI A1 HAOOPY CepBiCiB.
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I Bxe Ha cTanmii Qi3MIHOTO MPOEKTYBaHHS 3a/ada PO3TISAAETHCS 3 TOUKH
30py  MPOTpamicTiB,  YTOYHIOIOTBCS  TEeXHOJorii 1  iHTepdeiicu, 110
BUKOPHCTOBYFOTBCSI.

* Pospooka (Developing). CTBopro€eThCsl BapiaHT BUPILICHHS MpPOOIeMH, Y
BUTJISA/II KOy 1 JOKYMEHTAIIil Y4eproBOro MpoTOTHUITY, BKIIFOYArOUX crierudikariii
1 cueHapii tectryBaHHs. OcHOBHa Bixa ertamy — OcTaTo4yHe 3aTBEepIKEHHS
00JacTi Ail IpoeKTy'.

[TpoaykT roToBUid 10 30BHIIIHBOTO TeCTyBaHHS 1 crabimizamii. Kpim Toro,
3aMOBHUKH, KOPHCTyBadi, CIiBpOOITHUKM CIyXOM MIATPUMKH Ta CYIpOBOAY, a
TAaKOX KJIFOYOBI YYaCHUKH MPOEKTY MOXYTh IMONEPEIHbO OLIHUTH MPOAYKT 1
BKa3aTH BCl HEJIOMIKH, SIKI MOTPIOHO YCYHYTH A0 HOTO MOCTABKH.

* Cmaoinizauia (Stabilizing). IlinrotoBka 10 BHITyCKy OCTAaTOYHOI Bepcii
NPOAYKTY, NOBEACHHS HOro A0 3aJaHoro piBHsA sKOCTi. TyT BHKOHY€ETBCS
KOMIUIEKC poOIT 3 TecTyBaHHs (BUSIBJIEHHS Ta YCYHEHHsS Je(eKTiB),
NIepeBipsEThCS CIIEHapiil po3ropTaHHs MpoaykTy. Komu pileHHsS cTae JOCUTh
CTIMKHM, MPOBOJUTHCS HOTO MIJIOTHA €KCIUTyaTallis B TECTOBOMY CepeIOBHIII 13
3alTydyeHHSIM KOPHUCTYBaUiB 1 3aCTOCYBaHHIM pealbHHUX CIICHAPiiB pOOOTH.

* Pozzopmannsa (Deploying). BukoHnyeTbcss ycTaHOBKa pillleHHS 1 HEOOXiTHUX
KOMIIOHEHTIB OTOYEHHsI, MPOBOAMTHCS HOro cTadifii3alis B IPOMHUCIOBUX
yMoOBax 1 Mepelnaya MOpOeKTy TIpymi cymnpoBoay. Kpim Toro, aHamizyerbcs
MPOEKT B LIJIOMY Ha MpeaMeT PiBHS 3a/10BOJIEHOCTI 3aMOBHHKA.

BaxnuBy ponb Bimirpaiote onopui mouxku (milestones), y sgxux
aHaJl3yeThCcsl CTaH POOIT 1 BUPOOJSETHCS iXHS CHUHXpOHIZaIlis. Y LHMX TOYKax
JIoAaToK abo Moro crienudikallii He 3aMOPOXKYIOThCs. OMOPHI TOYKHU JT03BOJISIFOTH
MpoaHali3yBaTH CTaH TPOCKTYy 1 BHECTH HEOOXiTHI KOPEKTHUBH, HAIMPUKIA,
nepeHanaroIKyBaTucs IiJi BAMOTH, 10 3MIHUJIUCS, 3aMOBHUKa a00 BigpearyBatu
Ha PU3UKHA, MOXJHUBI B XOJI MOJAJBIIOT poOOTH. JIJIsi KOXHOI OMOPHOI TOYKH
BU3HAYAETHCS, SIKI pe3yJIbTaTy MOBUHHI OyTH OTpUMaHi 10 LIbOTO MOMEHTY .

Koxna ¢aza mpouecy po3poOiieHHS 3aBepIIyeTbCS TOJIOBHOIO OIOPHOIO
toukoro (mMajor milestone) — MOMeHTOM, KOJM BCI UICHH KOJEKTUBY
CHUHXPOHI3YIOTh OTpUMaHi pe3ynbTaT. lIpu3HaueHHs TakMX TOUYOK y TOMY, IIO
BOHM JI03BOJISIIOTh OLIHUTH KUTTE3JATHICTh NPOEKTY. IXHi pe3ynbTaTu BUAUMI He
TIJIBKY KOJIGKTUBY pO3po0IIOBayiB, ane i 3aMOBHUKOBI. [licisa anani3y pe3ynbraTiB
KOJIEKTHB PO3POOHMKIB 1 3aMOBHUK CIUJIBHO BUPILIYIOTh, Y MOKHA MEPEXOAUTH
Ha HacTynHy (a3y. Takum 4MHOM, rOJIOBHI ONOPHI TOYKH - Lie KpUTepii nmepexomy
3 OJIHi€T (pa3u MPOEKTy Ha 1HIITY.

YcepennHi KoxHOI (a3 BU3HAYAIOThCS MPOMIXHI omopHi Touku (interium
milestones). Bouu, sk i ToJOBHI, CIYrylOTh I aHami3y # CHHXpOHi3aIlil
JOCATHYTOTO, a He Ui 3aMOPOKyBaHHS MPOEKTY. AJie Ha BiAMiHY BiJ TOJIOBHUX
OTIOPHMX TOYOK MPOMIXkKHI BUIHI TUTBKH YJieHaM KOJICKTUBY PO3POOHUKIB.
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ITepatuBHicTs mporiecy MSF nonsirae B #ioro 6araropa3oBoMy MOBTOpPEHHI
YOPOJOBXK YChOIO LMKIY pPO3pOOJeHHS Ta iCHyBaHHA MNpoAyKTy. Ha KoxxHif
YCHIIIHIM iTeparlii y MPOIYKT BKJIIOYAIOTHCSA TIBKH Ti HOBI IHCTPYMEHTH Ta
GyHKIIIT, SKi 3210BOJILHSIOTH IMOCTIHO 3MIHIOBaHI BUMOTH Oi3HECY.

4.5MeTtopoJtorist eXtreme Programming (XP)

ExctpemanbHe mporpaMyBaHHS € MPUKIAAOM TaK 3BAHOTO METONY <CKHUBOIL
po3pooku» (Agile Developmeniethod).

Excmpemansne npozpamysannsn (eXtreme Programming, XP3 cipoieHa
METOJOJIOTIsSl OpraHi3auii BUPOOHMUTBA ISl HEBEIMKUX 1 CEpelHIX 3a PO3MipoM
KOMaH/Jl po3pOOHUKIB, Kl 3aiMalOThCSl PO3POOJIEHHSM MPOrPAMHOIO MPOIYKTY B
yMOBaX HE3pO3yMUIUX 200 MIBUAKO 3MiHHIX BUMOT.

[IporpamyBaHHs BIAMOBIIHO 10 MeTOAMK XP J10BOAUTH BUKOPUCTAHHS
3arajJbHONPUUHATUX MPUHIHUIIIB MPOTPaMyBaHHS IO €KCTPEMaJIbHUX PiBHIB!
. TMeperysii KOAy BHUKOHYETbCS TIOCTIHO (3 ypaxXyBaHHSIM TOro, IO
nporpamyBaHHS BeJIEThCS MapaMu);

- KOXeH YYacHHK TMPOEKTy TeCTye KOJ MporpamMH TIOCTiiHO (TecTyBaHHS
MOJIyJIiB), HABiTh 3aMOBHUKHU MTPOBOAATH (PYHKIIIOHATBHE TECTYBAHHS;

. MpPOEKTYBaHHS € CKJIAJ0BOI0 YACTUHOI MOBCAKICHHOI pPOOOTH KOXKHOIO
po3poOHuKa (TepepoOIeHHS KOIY);

+ pO3pOo0JIeHHS BUKOHYETHCS 3 ypaxyBaHHSIM BHUMOTH 30€peKeHHS B CHCTEMi
HaWOIIBIT TIPOCTOTO W3aiHY, 10 3a0e3rnedye MOTOYHWA HEOOXiTHUN piBeHb
GYHKIIIOHATEHOCTI (POCTIIN pedi HaAiiHiII B poOoTi);

« yBara Jio apXiTeKTypH CUCTEMHU Ha KO)KHOMY eTarll IIPOeKTY;

. iHTerpailiiHe TeCTYBaHHS BHUKOHYETHCS IICIs KOKHOI HAMMEHINOI 3MiHH Y
cuctemi (TpuBaroYa iHTErparis);

. iTepallii HEBEJIMKI — TPUBAIOThH TOJAMHH, KiJibKa AHIB (MOCTiiiHE MIaHyBaHHS).

s gpopmysanua cmunio po3pobnerts, wo 003801UMb 00CcsA2MU NOMPIOHOT
axkocmi piuerns, 8 XP nponyemoca kepyeamuce womupma uinnocmamu:

- komyHikayicio (Communication) — guciurutina XP, copsmoBaHa Ha
3abe3nedeHHsT Oe3nepepBHOI KOMYHIiKaIlil ycixX ydacHuUKiB npoekty. Ilig gac
TeCTyBaHHS, IpOorpaMyBaHHs B Mapax Ta MOMNEPeIHLOTO OI[IHIOBAaHHS POOIT
3aMOBHUKH, PO3POOHUKH Ta MEHE)KEPH 3MYILLIEHI MOCTIHHO CIIJIKYBaTHUCh;

«  npocmomoio (SImplicity)— HeMOXXJIMBO 3a31aJeTiIb TOYHO BU3HAYHTH, SIK Oy/Ie
pO3BUBATHUCS MPOEKT, TOMY BHUPILIyBaTH HEOOXIJHO JMILNE 3aBJIAHHS, IO
BUHUKAIOTh CHOTOJTHI, Y HAMOLTBII TIPOCTUH CITOCiO;

« 360pomnum 36'sa3xom (feedback)- croci6 orpumMaTi TouHI Ta KOHKpeTHi aaHi
npo ctad npoekTy. IlocTiiiHe BUKOHAHHS TECTIB JJIs MEPEBIPKU YCiX 3MiH y
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cucteMi 3abe3nedye Mporpamicta 3BOPOHUM 3B SI3KOM PO SKICTh POOOTH.
KosxeH HOBUI omuc 3aMOBHHMKOM BHMOT JO CHUCTEMHU OJpa3zy * OLIHIOETHCS
po3poOHUKaMu 1 3abe3reuye 3aMOBHUKA 3BOPOTHUM 3B’ SI3KOM 13 iHbOpMaIliro
Mpo SIKICTh onucy. MeHemxkep, SIKUA KOHTPOJIIOE CTPOKH BHUKOHAHHS POOIT,
3abe3rneuye yciX YUiCHUKIB MPOEKTY iHPOpPMAIIi€rO MPO BUKOHAHHS TUIAHOBUX
TepMHIB po3pobsienHs. B XP Haitbinpmr BaxiauBi  QyHKIT CcHUCTEeMHU
peani3yloTbcsi B TMeplly Yepry y peajbHO TMpalfolouuii TPOJAYKT, TOMY
3aMOBHUK JOCHTH IIBUJKO MOJKE OI[IHATH XI1J BUKOHAHHA Ta SKICTb
pPO3pO0IIeHHS, a TAKOXK BiJIMOBIIHICTh 3aMOBJICHHIO;

.+ Xxopobpicms (COUrage)— mis Toro, o0 po3poOJIeHHS He BTpaTHiIa CBOET
akTyanpHOCTi, B XP pillleHHs] MOBHHHI MNpUAMAaTUCi 3 MaKCHUMalbHOIO
IIBUJIKICTIO, JIJISL 9OTO MOTPiOHA MTeBHA CMIJIUBICTb.

JIst BU3HaYeHHs1 METO/IIB BUPIilIeHHs nmpodseM po3pobienHs [13 Ha ocHOBI
o0paHMX IIHHOCTeH TMOTPIOHO KepyBaTUCS TaKUMH (yHOAMEHMATbHUMU
RPUHUUNAMU OUIHKU MeMOOi8 6UPIEHHA NOCMABIEHO20 3460AHHA.

«  WBUOKUL 3860pOmMHULL 36530k — 1H(MOpMaIlisl PO CTaH CHUCTEeMHU ITOBUHHA
SKOMOTa IIBU/IIIIE HAAXOAUTH IO 3alliKaBJIECHUX CTOPIH MPOEKTy. Y paMKax
muctrmoiigd XP 111 maHl TOBMHHI 13 MAKCUMAJIBHOKO IIBUIKICTIO HAIXOIUTH,
iHTeprpeTyBaTUCS Ta Ha OCHOBI iX aHaji3y IIBUIAKO BHUKOHYBaTHCS
MoaudiKallii CuCTeMHU;

«  npuuHAmMHA nNpocmoma — KOXHa IMpoOjeMa IOBHHHA BHPILIyBAaTUCh Y
HaWOITBI mpocTHii crocid. Y pamkax XP 3HauHi 3ycwiuis (TecTyBaHHS,
nepepoOka KOy, KOMYHIKallii) TOKIamaloThCs JMJis BUpIIIEHHS 3aBlIaHb
ChOTOJICHHS TaKMM YHWHOM, 100 3aBTpa BHECEHHS 3MiH He MOTpeOyBalo
BEJIMKUX 3yCHUJIb;

- nocmynosa 3miHa — KapJAWHaIbHI 3MIHM YacTO TIPUBOINTH IO TIPOBAIY
MPOeKTy, 1100 3arutaHoBaHi Moaudikalii Mald ycmiX, iX MOTpiOHO
peani3oByBaTH SIK Cepit0 HEBEUKUX 3MiH, ICIS KOXKHOI 3 IKMX TIepPeBIPIEThCS
npale31aTHICTh CUCTEMU,

«  MpUliHAMHA 3MIiHQ — HaWBUTITHIIIA CTpaTeris — Ta, 110 JO3BOJISE€ BUPIIIUTH
HaWOLIBII BOXXJIUBY MPOOJIEMY 1 3aIulllae MaKCUMaJIbHY CBOOOMY JIiHA;

. AKicHa poboma — KOK€H YYaCHUK IPOEKTy MOBUHEH NMpParHyTH MaKCUMalbHO
SKICHO BUKOHYBATH CBOI 3aBJaHHS 1 CIPUSTHU SKICHIM poOOTI 1HIIUX.

KoxeH mnpuHLMI BTUTIOE 3asBI€HI IIHHOCTI. 3-TIOMIX ajbTepHATUBHUX
METO/IB, SIKl BTUTIOOTh NPUHUUIHY, B XP NponoHyeThcsi 00MpaTt METOI PillIeHHS,
SIKWI BIJIMOBI1/Ia€ BUKOHAHHIO O11BIIOCTI MPUHIIUIIIB.

Mooenv rsncummesozo yukiy XP € iTepalliiHO-IHKPEMEHTHOI MO0
mBUAKOro ctBopeHHs (i Momudikaliii) MIPOTOTHITIB MPOAYKTY, IO 3a10BOJBHSIIOTH
4yepro.iit BuUMo3i (User story).
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OcHoGHuUMU hazamu mMoOeni MOHCHA 668AIHCAMU

«Bkuoanus» apximekmypu - TIOYaTKOBMM e€Tall IIPOEKTy, Ha SKOMY
CTBOPIOEThCSL OaueHHsI MPOAYKTY, MNPUIMArOTECd OCHOBHI pIIIEHHS 3
apXITeKTypU Ta TEXHOJIOT1H, 10 3aCTOCOBYIOThCs. Pe3ynbraroM modaTkoBOIro
etary € Metadopa (metaphorrucremu, sika B TOCUTh IPOCTOMY 1 3p03yMiJIOMY
KOMaH/I1 BUIJIsIIl TOBHHHA OMKCYBAaTH OCHOBHUI MeXaHi13M POOOTH CUCTEMH.

Icmopii euxopucmanns (User Story) eram 36opy BUMOT, IO 3aITUCY€ETHCS Ha
CHeliaJbHUX KapTKaxX y BHUIJISAAI CIEHapilB BHKOHAHHS OKpPeMHX (YHKILH.
IcTopii BUKOpUCTaHHS € BUMOTaMH JJIs IUTAHYBaHHS 4YeproBoi Bepcii i
OJIHOYAcHOI po3poOKu mpuiiMaibHUX TecTiB (Acceptance tests)musa ii
NepeBIPKHU.

IThanysanns eepcii (penizy). IlpoBonuThcs Ha 300pax 3a y4acTiO 3aMOBHHKA
nusixoM Bubopy User Storiesski yBiiiayTh B HacTynmHy Bepciro. OmHOYaCHO
NpUiiMaloThCsl pillIeHHs, MOB'sI3aHl 3 peani3aliero Bepcii. MeTa miiaHyBaHHS -
OTPUMaHHSI OIIHOK TOTO, IO 1 SK MOXXHa 3poOuTH 3a 1-3 TWXXHI CTBOPEHHS
HACTYMHOI Bepcii NPOAYKTY.

Po3po6Kka npoBOIUTKCS BIAMOBIIHO 70 IUIAHY 1 BKJIFOYA€E TUTBKH Ti QYHKIIIT, sIKi
OyJv B1A10paHi Ha eTarll MJIaHyBaHHS.

Tecmyeannsa TIPOBOIUTHCS 3a Yy4YacTIO 3aMOBHHKA, SKHA Oepe ydacTh y
CKJIaJaHHI TECTIB.

Bunyck penizy - po3pobneHa Bepcis TNepelaeTbCs 3aMOBHUKY IS
BUKOpHUCTaHHS a00 OeTa-TecTyBaHHS.

I'lo 3aBepirieHHIO ITUKITY POOUTHCS TIEpeXi] Ha HACTYIHY 1Tepallito po3poOKH.
OcobnuBocTi Mozeni >kutrreBoro MUKIy XP TpOSCHIOIOTH HACTYIIHI

OpUHLMIN 1boro Metony. Hacammnepen, e npuHUunmum <«okuBoi» po3pobku 113, mo
3a(hiKcoBaHI B MaHI(eCTI <OKUBOI» PO3POOKHU:

JIFOJIA Ta 1X CIJIKYBaHHSI OLJIbIII BKJIMBI, HIXK MPOIIECH Ta IHCTPYMEHTH;
npallrorya rmporpama OuIbIl BaXXJIMBA, HIXK BUUEPITHA IOKYMEHTAIlis;

CHIBIpald i3 3aMOBHHMKOM OUIBII BaKJIMBa, HIK OOTOBOPEHHS JeTayieid
KOHTpPAaKTy,

BI/IMpAIFOBaHHS 3MiH O1JIbII BaXKJIMBE, HI)XK JIOTPUMAHHS TUTaHIB.

Kpim moeo, ¢ XP ¢ «kinoka npasun (mexHik), wo xapaxmepusyiono

ocobaugocmi Mooeni 020 HCUMMEBO20 YUKILY:

Kuee nnanyeannsn (planning game) —skHaHIIBHIIIE BU3HAYUTH OOCST
poOIT, sKui NOTPiI6HO 3poOuTH 10 HacTynHoi Bepcii 113. PimenHs npuitmaeTsest
Ha OCHOBI, B Meplly 4Yepry, Oi3Hec-piOpUTETIB 3aMOBHUKA 1, MO-ApYre,
TEXHIYHUX OIIHOK. IlmaHm 3MiHIOIOTBCS, SK TIIbKM BOHH ITOYMHAIOTH
PO3XOAUTHUCS 3 IMCHICTIO 200 MOOaXKaHHSIMU 3aMOBHUKA.

Yacma 3mina eéepcin (Small releases) -Hepina npairoroda Bepcisi TOBHHHA

3'SIBUTHCS SKOMOTa IBHJIIE, 1 TyT )K€ TOBHHHA TIOYaTH BUKOPHUCTOBYBATHCS.
HactymHi Bepcii roTyroThes 4epe3 J0CUTh KOPOTKi MTPOMIXKKH dacy.
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o Ilpocmi npoexmni pimenna (Simple design)— y KoXeH MOMEHT 4acy
cUcTeMa MOBUHHA OYTH CKOHCTPYHOBaHA TakK MPOCTO, HACKIJIBKH 1€ MOYJIHBO.
HogBi ¢yHKIIiT nogaroThCsl TITBKH MICHS SCHOTO MpOxaHHS IMpo 1ie. Bes 3aiiBa
CKJIQJIHICTh BUJIYYA€ETHCS, K TITLKUA BUSBIISIETHCS.

*  Pospooka na ocnosi mecmysanns (test-driven development) cnodartky
MUY THCS TECTH, TIOTIM peali3yloTbcs MOIYJI Tak, 00 TECTH CHpPalbOBYBAJIH.
3aMOBHUKM 3a3fasieriib MUIIYyTh TECTH, IO JEMOHCTPYIOTb OCHOBHI
MOXJIMBOCTI CHUCTEMHM, 1100 MOXXKHa OyJi0 MOOaYyuTH, IO CHCTeMa IMCHO
3arnparroBaa.

Ilocmiiuna nepepooka (refactoring) - cucremu s yCyHeHHsS 3alBOl
CKJIQJTHOCTi, 30iJBIIEHHS 3PO3YMUIOCTI KOXY, MiJIBHINEHHS HOTO THYYKOCTI.
[Ipyn uboMy mepeBara BifJlaeThCs OUTBII €JEraHTHUM 1 THYYKUM pILIEHHSM, Y
MOPiBHSHHI 3 TUMH, SIKi IPOCTO AAIOTh MOTPIOHUM pe3ybTar.

o Ilpozpamyeannsa napamu (pair programming)- Becb KO MUIIETHCS JTBOMA
mporpaMicTaMd Ha OJHOMY KOMITIOTEpi, IO TiJABHINYE WOro SKIiCTh
(BiACYTHICTH TOMHIIOK, 3PO3YMITICTh, YATAHHS, ...).

o  Ilocmiuna inmezpauia (continuous integration)- cucrema 30upaeTbes i
MPOXOJUTh iHTerpalliiHe TECTyBaHHS SKOMOra 4YacTillle, Mo KiJIbKa pa3iB Ha
JIeHb KOXKHOTO pa3y, KOJM Mapa MpOrpamicTiB 3aKiHUye peaizallilo 4eproBoi
byHKITIT.

*  40-200unnuii pobouuii muixcoeHp - TTOHATHOPMOBa poOOTa PO3TIATAETHCS
K O3HaKa BENMKUX MpobiieM y mpoekTi. He nomyckaeTbcs moHaaHOpMOBa
poboTa 2 TIWXKHI MOCHNb - IIe BUCHAXYy€ IMPOrpaMmicTiB i poOUTH iX pobOoTy
3HAYHO MEHII MPOAYKTHUBHOIO.

4.6 'nyuxe pospob.ienns I13 na ocnosi Agile

Iloctifina 3MiHa BuMOr mig dYac po3pobneHHs II3, HeoOxigHICTH
3a0e3mneueHHsT e(eKTHUBHOI CHiBIpali KOMaHIM pPO3POOHMKIB MOTpeOyBain
MeTO/iB, sKi O 3a0e3meyusu SKICTh PO3POOJICHHS Ta CYINPOBOAY IPOTPaMHHX
CHUCTEeM 1 YHUKHYJW HEIOJIKIB 3aHanToO (opMalli3oBaHMX METOIB, OUIBIIICTH 3
AKUX O6a3yBanach Ha kackagHii mozaeni JXKLI.

Y 90x pp. XX CT. aKTUBHO CTaJldi BUHHUKATH PI3HOMAHITHI MiAXOAHM IO
ctBopeHHs 113, siki 3a0e3neuyBanu rHy4YKy poOOTy MpOrpaMicTiB.

Y pesynbrari 'y 2001 poui OyB Hanucanuii Manighecm 2HyuK020
po3poonenns (Agile manifesto) mo 3adikcyBaB MiHHOCTI ePEeKTUBHUX ITiIXOJIB
0 Ppo3po0JIeHHs TpPOrpaMHUX NpPOAYKTiB, Takux, sk XP, Feature driven
development, Scrum, Adaptive software developm@nagmatic Programming
(mparmaTu4yHe porpamMyBaHHSI).

Tekct manidecty mignucanu 17 HallaBTOpUTeTHIIMX (axiBIiB y IK ramysi
nisseHOCTi — Kent bek (Kent Beck), Anictep Koy6epu (Alistair Cockburn),
Maprin ®@aynep (Martin Fowler)ra inmi:
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Adile-manichecm po3pobdienns npozpamuozo 3ade3neueHHs

Mu nocmitino 8i0kpueaemo 01 cebe 0OCKOHANIUT Memoou po3podNeHHs
NpoOSPamMHO20 3a0e3nedents, 3auUMaroyucL po3podNeHHAM 0e3nocepedHbo ma
donomazaioyu y ybomy iHuum. 3a80aKu yiti pobomi Mu 3MO2nU 3pO3YMIMU, WO

JT1o0u ma cnienpausa easxcnusiuli 3a npoyecu ma iHCMpyMeHmu,
Ilpauroouuiit npodykm BaXIVBILINN 3a BAYEPITHY TOKYMEHTALIO;
Cnisnpaus i3 3aM06HUKOM BAXKIIMBIIIA 32 OOTOBOPEHHS YMOB KOHTPAKTY;
I'omoenicmb 00 3min BaXXUBIIIIA 32 JOTPUMAHHS TIJIaHY .

Xoua MIHHOCTI, IO CIpaBa, BaXJIMBI, MM BCe X I[IHyeMO OulbIlIe Te, IO
3711Ba.

Y pesynbrari 3'sBUBCS TepMiH — IHyuke po3pofdieHHA HpPOZPAMHOZ0
3abe3neuennsa (Agile software development) kinac meTozmooriii po3pobIeHHS
nporpaMHoro 3abe3rnedyeHHs], 10 0a3ylTbCs Ha iTEpaTUBHOMY pO3pOOJICHHI, B
SKOMY BHMOTM Ta pIIIEHHS €BOJIIOLIIOHYIOTh 4Yepe3  CIIBOpAL0  MIX
caMoOpraHizoByBaHUMU OaraTo(yHKIIOHATBHUMU KOMaH/IaMHU.

Y manichecmi 038yueni ocHo6HI npuHuunu 2HY4Kk020 po3pobaenus I13:

* Haueuwuii npiopumem — 3aJ0BOJIEHHS TOTpeO 3aMOBHUKA IUISIXOM
3aBUACHOTO Ta PEryJIIPHOTO MOCTavYaHHs MPOTrpaMHOro 3a0e3meueHHs.

* CxeanvHe cmaeneHns 00 3MiH, HaBITh Ha 3aBepIIATLHUX CTaIisfAX
po3pobnieHHs. Agile-pomecn BHKOPUCTOBYIOTH 3MiHU JUIsS 3a0e3NeveHHs
KOHKYPEHTOCIIPOMOKHOCTI 3aMOBHHKA.

* Ilpayrorouuii npoodykm HEOOXITHO BHUITyCKaTH sSKOMOTa dYacTime, 3
MepIOUYHICTIO BiJl JBOX THXXKHIB JI0 ABOX-TPHOX MICSIIIB.

* VOpoJoBK YChOrO MPOEKTY pO3POOHUKU | NpeOCmAaBHUKU OIi3Hecy NOBUHHI
npayoeamu pazom ujoOH:.

* Hao npoexmom noeuuHi npayioeamu 6mMomueoeani npogecioHanru, SKi
NpaliolTh y 3pYYHHUX YMOBaX, 13 IOBHOK MIATPUMKOIO Ta JOBIPOIO
MEHEDKMEHTY IIPOEKTY.

* Ocobucma xomyHikayia — Halle(heKTUBHIIIUN Ta HAUMPAKTUYHIIIMN METO.
oOMiHy iH(MOpMaIIi€r0 B KOMaHII.
* [Ipayrorouuii npodykm — roJOBHUIN MTOKa3HUK MPOrpecy.

* IuBecTopw, pO3pOOHMKKM 1 KOPHCTyBaul TOBHHHI MaTh MOXKJIMBICTh
HiATPUMYBATH nocmitinuil pumm pobomu. Agile mormomarae HamaroauTH
TaKui cTaauil mporec po3poOIeHHS.

* [locmitina yeaea 10 TEXHIYHOI JIOCKOHAJIOCTI 1 SIKOCTI TPOEKTYBaHHS
IiJIBUIIY€ THYUYKICTh MPOEKTY.

» [Ipocmoma —MUCTENITBO MiHIMI3allll 3aiiBOT pOOOTH — IyXke HeoOXiaHa.

* Haiikpami BHMOrM, apXITeKTypHI Ta TEXHIYHI pILIEHHS BUHUKAIOTh Y
KOMaH/1aX, Kl 31aTHI camMoopeaniz08y8amucs.

* Komanoa nocmitino wykae cnocobu niosuuenus egexkmusHocmi Ta
BIJIMOBITHO KOPUTYE CBOIO pOOOTY.

65



BinpuricTh THYYKHAX METOIONOTIH HaIliJIeHI Ha MiHIMI3allif0 PU3UKIB IUISTXOM
3BEJICHHS PO3POOJICHHSI O cepil KOPOTKUX ITUKIIB — ITepallii, siki, K MpaBUIIo,
TPUBAIOTh OJWH-IBa TWXHI. KoxkHa iTepallisi € mporpaMHUM MPOEKTOM Y MiHiaTIopi
1 BKJIOYA€ BCl 3aBlIaHHs, HEOOXIJHI IJiI OTPpUMaHHS MIHIMAJIbHOTO IPUPOCTY
(GYHKIIOHATFHOCTI: TUIaHYBaHHS, aHalli3 BUMOT, MPOEKTyBaHHS, KOIyBaHH,
TECTYBaHHS Ta JOKYMEHTYBaHHS.

T'nyukuti npoepamuuti npoexkm Tepemdadae B KIHII KOXHOI iTepartii
OTPUMAaHHS TpaIe31aTHOTO, TOTOBOTO IO BCTAHOBJICHHS Y pealbHOMY CepeIOBHIII
npoaykty. Ilicnst 3akiHUeHHS KOXHO1 iTepallii KOMaHJla BUKOHYE TIEPEOIiHKY
MPIOPUTETIB PO3POOIICHHS.

I'Hyuxi memoOu Opi€eHTOBaHI Ha pI3HI acCMeKTH >KUTTEBOTO LIHUKITY
po3pobieHHsT TporpamMHOTO 3abe3medeHHs. Jleski akIeHTYIOTh yBary Ha
NPaKTUYHUX  3aBIaHHAX  (EKCTpeMallbHe  MpOrpaMyBaHHsS,  IparMaTHYHe
nporpamyBaHHs, Agile-monemoBanHs), iHIN 30CepeKEHI Ha  yIpaBIliHHI
nporpaMHuMu mpoektamu (Scrum).Takox cepen agilemeromniB iCHYIOTh MiAXOIH,
sKi 320e3MeUuyroTh MMOBHE OXOIUICHHS JKUTTEBOTO IUKIY PO3POOJICHHS — METOJ
po3pobnennss auHamiunux cuctem (dynamic systems development method,
DSDM) ta ynidikoBauuii mpoiiec po3pobienns (RUP), posrisHyTuii BHie.
BinbIIicTh THYYKHX METOMIB JIsi BUKOPUCTAHHS YIIPOIOBXK KHTTEBOTO MUKy 113
MOTPIOHO TOTIOBHIOBATH 1HITMMU Tiaxoaamu, okpiMm DSDM ta RUP.

Oco0nMBICTIO THYYKHUX METOJIIB € Te, 110 Ha JaHWK 4ac BIJACYTHI JaHi Ipo
npoBayibHi agileqipoexktn, ane € pe3ynbTaTH OMWTYBaHb, SKi MiATBEPAWIH iX
yCHIIIHe BUKOPHUCTaHHSA. ToMy 1 TOTYXHI KOMMaHii-po3pOoOHMKHA aKTHUBHO 1X
3alpoBa/PKYIOTh Y CBOIO [isUIbHICTh, Hampukian, Oracle sanpoBamkye THy4Ki
metoau ynpasninas XL npoayktis (Agile product lifecycle managemend)ipma
IBM € BracHUKOM MpOYKTIB, K MATPUMYIOTh BUKOpUCTaHHs MeToaojorii RUP.

Ilompibno eudinumu gaxmopu, sAKi MOACYMb He2AMUBHO SNIUHYMU HA
BUKOPUCAHHSA SHYYKUX MEMOOIE.

. MacIiTabHi 3ycHyuis y rainy3i po3BuTKy (6inbie 20 po3poOHUKIB);
+ pO3MOjiJieHa y MPOCTOpi KOMaH/a;

+ TPUMYCOBE BIPOBAIKEHHS THYYKOTO MpOIeCy ycyleped BHUMOTraM KOMaHIU
PO3pOOHUKIB;

Heb6axxane BukopuctanHs agileMeToniB y KpUTHYHO BaXKJIMBHX CHCTEMax,
ne BimMoBa [I3 HeMOXIHMBHI Hi B sSKOMy pa3i (Hampukiam, yHopaBiIiHHI
MOBITPSTHUM PYXOM).

Agile akneHTye yBary Ha 0e3mocepeHOMY CITIIKYBaHHI MiX Y4aCHUKaMU
npoekty. binbmiicte agilexomann posmimeni B omHomy odici (bullpen). o
KOMaHIu OOOB'SI3KOBO BKJIFOYAIOTH IMPEJICTABHUKIB 3aMOBHUKA (3aMOBHUKH, SIKi
BU3HAYAIOTh MIPOAYKT, MEHEKEPH POAYKTY, Oi3Hec-aHAIIITUKY a00 KOPHUCTYyBadi).
TakoX 10 KOMaHIM BXOISTh TECTYBaJbHHUKH, Nu3aiiHepu iHTepdeicy, TeXHidHi
aBTOPH Ta MEHEKEPH.
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I3 agilemeroniB moTpiOHO BHIIAMTH SCrUM, M0 BCTAHOBIIOE IPaBHIIA
KepyBaHHsI TIPOIECOM PO3POOJICHHS Ta J03BOJISI€E BUKOPUCTOBYBATH BXKE iCHYIOUi
MPAaKTUKHA KOAYBaHHS, KOPUTYIOYM BHMOTH a00 BHOCSYM TAKTUYHI 3MiHH.
BukopucranHs 11i€1 METO0JIOTI1 1a€ MOKJIMBICTh BUSIBJISITH 1 YCYBaTH BiIXUJICHHS
BiJl 0a)KaHOTO pe3yJIbTaTy Ha HAHO1IbII paHHIX eTanax po3poOJeHHS MPOrpaMHOTO
MPOIYKTY.

Scrumaeronu itepamiiiHi Ta iHKpeMeHTHi. KokHa irepamis (CripuHT)
TpuBae ynpomoBX 15-30 pgHIB 1 MOBMHHA  3aKiHYUTHUCS  MPUPOCTOM
GYHKITIOHATBHUX MOYKJIMBOCTEH.

ITin yac cnpuHTY 000B’ I3KOBO BiZOYBAIOTHCS 3yCTpidl 1HOBHUX OCiO:

*  Ilnanysanns cnpunmy (Planning Meeting) — BigmOyBaeTbCsi Ha IMOYATKY
iteparii. He 6inpire 4-8 roguH.

*  Mimunez (Daily Scrum)— BigOyBa€eThCsi KOXKHOTO THSI YIIPOJOBXK CIIPHHTY.
Tpusae 15 xBuiuH.

*  Jemoncmpauia (Demo Meeting)- BinOyBaeThcs B KiHIII iTeparii (CpuHTY).
Oo0MexeHa 4 roquHaMU.

*  Pempocnexkmusa (Retrospective Meeting) VYci wieHn  KoMaHau
pPO3MOBIIalOTh TPO CBOE CTaBIeHHS M0 XOAy chpuHTy. OOmexeno 1-3
rOJIMHAMH.

Jitiosi ocobu poznodinaomscs Ha 08i epynu.
noguicmio 3a0isaHi y Ipoleci po3po0ieHHs («CBUHI»):

* Bnacuuk IIpooykmy (Product Owner);
* Kepisnux (ScrumMaster);
* Komanoa (Scrum Team);

npuuemni 10 po3pooIeHHs (KKypH»):

* Kopucmysaui (Users);
* Knienmu, Ilpooasui (Stakeholders);
» Excnepmu-xkoncynomanmu (Consulting Experts).

Bimnaroun mepeBary OesmocepeHbOMY  CIIiIKyBaHHIO, agilemeronu
3MEHIIYIOTh 00CAT MUCHMOBOI IOKYMEHTAIlll MOPIBHSIHO 3 1HIIUMU METOJIaMH, 110
BUKJIUKA€E KPUTUKY MPUXUIBHUKIB OLIbII (hOpMasi30BaHUX TT1IXOIB.

4.7 Apxitextypa [13. CtanaapTu onucy apxiTekTypu

Apximekmypa npozpamu BKI04ae B cebe HaWOIIbII BaXKJIMBI CTaTHYHI 1
JMHAMIYHl acleKTHU CUCTeMH Ta OyJyeTbcs Ha OCHOBI BUMOT JI0 pe3ynbrary. Sk
OyJI0 BIIMIYE€HO BUIIle, BUMOTM BiJOMBAIOTHCS y BapilaHTaX BUKopUcTaHHsA. OgHak
MpeleIeHTH TaKoX 3ajekaTh Bl 0e3liul IHIIMX YUHHUKIB, TaKuX, SIK BHUOIp
wiathopMu  UIE  poOOTH mporpamu  (TOOTO KOMITIOTEPHOI — apXiTeKTypH,
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omepamiiinoi cucremu, CKBJl, MepexeBHX MPOTOKOIIB), JOCTYIHICTh TOTOBUX
050KkiB OararopasoBoro BuKopucTaHHs (Hampukiam, kapkacy GUI), cmocio
pO3ropTaHHs, YCIaaKOBaHi CHUCTEMH 1 He(YHKIIOHAJbHI BHMOIHM (HAIpHKIALI,
MPOAYKTHBHICTD 1 HAIHHICTB).

Apximexkmypa II3 — 1e npeacTaBieHHS BCbOI'O TMPOEKTY 13 BHUALICHHSIM
BaKJIMBUX XapaKTePUCTUK 0€3 aKIEHTY Ha JIeTajsX.

Kosxen npoaykt mae ¢yHkiii 1 popmy. OgHe 6e3 iHIIoro He icHye. OyHKIIT
BIJINOBIalOTh BapiaHTy BUKOpHCTaHHS, a (opMa — apxiTekTypi. B peanpHmHX
yMOBaX apxXiTeKTypa 1 MpeueAeHTH PpO3pOOJIAIOTHCS MapaienbHO. ApXITEKTypa
MOBUHHA OyTH CITPOEKTOBaHa TaK, 00 JO3BOJIUTH CHCTEMI PO3BUBATHUCS HE TUIBKU
B MOMEHT TTOYaTKOBOT'O PO3pOOJICHHS, ajie i B MalfOyTHIX MOKOJIIHHSX.

[[lo6 3HaiiTu Taky (opmy, apXiTeKTOp MOBHHEH MpAaIfOBaTH, MOBHICTIO
PO3yMitOUM KIIOUOBI (PYHKII, TOOTO KJIIOUOBI BapiaHTH BUKOPUCTAHHS CHUCTEMH.
Lli x1rouoBi BapiaHTH BUKOpPUCTaHHS cTaHOBIATh 5-10%ycix BB, ane Bonu gyxe
BXKJIMBI, OCKIJIBKU MICTATh QYHKIIIT S/Ipa CUCTEMH.

Apximexmop 8uxkoHye maxi Kpoxu.

*  suszHauae naamgopmy cucmemu — CTBOPIOE TPyOUH ecKi3 apXiTeKTypH,
MOYMHAIOYM 3 Ti€l YAaCTWHH, LIO HE MOB'SI3aHAa 3 BapilaHTaMU BUKOPHCTAHHS.
Xoya I YacTWHA apXiTeKTYpH He 3aJeXHUTh BiJ TPEIe/eHTIB, apXiTeKTOp
MMOBUHEH y 3araJIbHUX pUcax pO3yMiTH BapiaHTW BUKOPUCTAHHS JI0 CTBOPEHHSI
€CKi3y apXiTeKTypH,;

*  Jani apXiTeKTOp Mpaytoe i3 NiOMHONICUHON 6UOileHUX BB, KOXEeH 3 SKHUX
BIJIMOBIAA€ OJHIM 13 KIIFOYOBMX (YHKIH po3pobiroBaHoi cuctemu. KoxeH 3
oOpaHUX TPEelLe/IeHTIB JAeTallbHO OMNHUCYEThCA 1 peali3y€eTbCs B TOHSTTIX
[TJICUCTEM, KJIACiB 1 KOMIIOHEHTIB,;

* micas Toro sk BB omumcani Ta moBHICTIO po3poOieHi, Oinblma YacTHHA
apxiTekTypu nociimkeHa. CTBopeHa apXiTeKTypa, y CBOIO 4epry, Oyae 6a3oro
IUIsl TIOBHOTO po3pobiieHHs iHmux BB. lleit nporec mpoaoBxKyeThCs 10 TOTO
yacy, MOKHU apXiTeKTypa He Oy/ie BU3HaHa CTa01JIbHOIO.

4.8.1l1a6ovu npoexktyBaHus. [laTepHu

CtBoprorour 00 €KT, y TOMY YHUCII ¥ MpOrpaMHUi MPOAYKT, PO3POOHUK
YacTO CTHUKAETHCA 13 3aBIaHHSMHU, SIKI BXKe XTO-HeOynb BupimmB. Y 70-ti pp. XX
ct apxitekrop Kpucrodep Anexcanzep (Christopher Alexander}anpononysas
ma0JIOHU TTPOEKTYBaHHS OyAWHKIB Ta MicT. Uepe3 MecAaTHimiTTs 1 i/1es mepepocia
y mnpoueci po3podieHHs I[I3 g0 mabnoHIB MOpoeKkTyBaHHS iHTepQeicy
KopHcTyBaya, 3amnpornoHoBaHux Bapaom Kanninremom (Ward Cunningham)ra
Kentom bekom.

Hani igess Oyna akTUBHO IMiJXOIUIEHA Ta PO3BHHYTA y BUIIISAI KaTallory
natepHiB OOII. Lleit katamor cTtaB AyXe MOMYJSIPHAM Cepell PO3POOHUKIB i 4acTo
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sragyethest sk marepan GOF («Gang of Four»abo «banma 4oTHphoOX», — 3a
KUJIBKICTIO aBTOpiB). Imes MOBTOPHOrO BUKOPHCTAaHHS HE TIIBKM KOAY, a M
apXiTEKTypHUX Ta TPOCKTHUX pillleHb BHSBWJIACS HACTUIBKH YCITIIIHOK, IO
CBOTOJIHI TIATepHU TMPOEKTYBaHHS IIMPOKO 3aCTOCOBYIOTHCS B PI3HHX METOJHMKaX
PO3pOOIIEHHS IPOrPaMHOTO 3a0e3TeUeHHH.

VY poboTi nig namepnamu npoekmysanna o0’ €KTHO-OPIEHTOBAHUX CUCTEM
PO3YMIIOTh OIMMC B3aeMOii OO0’ €KTIB 1 KJaciB, aJanTOBaHMX IS BHUPILIESHHS
CHUTBHOI 33724l MPOEKTYBaHHS B KOHKPETHOMY KOHTEKCTI.

IcHye GaraTto maTepHiIB pO3pOOJICHHS MPOTpaMHUX CHUCTEM, SIKi BiIMiHHI
cdeporo 3acTocyaHHsl, MaciTabom, 3MicToM, cTujieM onucy. Hanpukian, 3amexHo
Bi 00JacTi BHUKOPUCTAHHS ICHYIOTb Taki TMaTepHH, SK TMaTepHH aHalizy,
POEKTYBaHHS, KOJTyBaHHS, pedakTopuHry, TECTyBaHHS, peauizarii
KOPIIOPaTUBHUX 3aCTOCYBaHb, IAa0JIOHUM poboTH 3 Oa3amu naHuX, MaOIOHU
pO3MOJIINIEHUX JOoAaTKIB, IMa0JIOHW poOOTH 13 0araTornoTOKOBICTIO, IIA0JIOHM
JIOKYMEHTYBaHHS Ta iH. B ocTaHHE JecATUIITTS 11a0JOHU BIPOBAJKEHI HABIThH Y
poboty MeHemxkepa mporecy po3podiaenns [13 (Ixeiimca Komi, Hina Xappicona
«Organizational Patterns of Agile Software Develeptw, Toma /lemapko, Tima
Jlicrepa «Adrenaline Junkies and Template Zombies: Undedstg Patterns of
Project Behavior»).

Y naHuWii dYac HaWOINBIl TOMYJISPHAMH HAMEPHAMU € HAMEPHU
npoexkmyeanna. OfHi€0 3 HAUMOIIMpPEHIMUX Kiacu(ikaliili TakuxX MaTepHIB €
kinacudikaiis 3a CTylIeHeM JeTanmizamii Ta piBHeM abcTpakuii po3rIsSHYTHX
CHCTEM.

Ilamepnu npoekmyeanHa NPOZPAMHUX CUCMEM HOOINAIOMbCA HA mMpU
Kamezopii (puc. 4.6).

Apximexkmyphi namepHhu, HaiO1TBII BUCOKOPIBHEBI, OMMUCYIOTh CTPYKTYpPHY
CXeMy NpOrpamMHOi CHUCTEMH B IijoMy. Y JaHii cxemi 3a3Ha4yaloThCsl OKpeMi
GYHKIIOHaIbHI CKIaa0BI crcTeMu (MiJACHCTEMH), a TAKOX B3a€EMOBITHOCHHU MIX
Humu. [Ipukiamom apXiTekTypHOro marepHy € no0pe Bizoma IporpamHa
napaaurma "mMojenb-Burisia-kontposep” (model-view-controller — MVC).

Halisuwiuli piseHo APXiTe KTypHi
fpoeKmysaHHs l'laTepH “

MatepHn

NPOEeKTyBaHHA

Halnuxcuuli piseHb
npoekmy8aHHA

Pucynok 4.6 —11labinoHu nmpoeKkTyBaHHS IPOTPAaMHUX CUCTEM
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Idiomu, HU3BKOPIBHEBI MaTepHH, MAIOTh CIIPaBy 3 MUTAHHAMHU peaizaiii
MeBHOT MpoOJeMH 3 ypaxyBaHHSM OCOOJIMBOCTe MOBH mporpamyBaHHs. lpu
IIbOMY YacTO OJIHI ¥ Ti caMi 11IOMH JJIs PI3HUX MOB IPOTpaMyBaHHS MAalOTh Pi3HUN
BUTJISA 200 B3arami BiacyTHi. Hanmpukian, B C++ 1yist yCyHEHHSI MOXKJIMBUX BTpat
nam'siti MOXYTh BUKOPHUCTOBYBATHCS 1HTeNIeKTyallbHi MOKKYUKHU.
[HTEeNneKTyaIbHAI MTOKaXYUK MICTUTh TTOKKYUK Ha TUISTHKY TWHAMIYHO BHIIJICHOI
nam'saTi, mo OyJle aBTOMAaTWYHO 3BUIBHEHWM TpPHW BUXOJI 13 30HW BUIAMMOCTI. Y
cepemoBuIll Java Takoi mpoOieMH TMPOCTO HE ICHYE, OCKUIBKM TaM
BUKOPHCTOBYETHCSI aBTOMATHYHE CKJAQMaHHS CMITTS. Sk mpaBwio, s
BUKOPHUCTAHHSA 1110M MOTPiOHO IIMOOKO 3HATH OCOOJIMBOCTI 3aCTOCOBYBAHOI MOBU
MporpaMyBaHHS.

3aeoanna Koxcnozo namepHy — &aTh YITKWA omnuc mpobieMu Ta ii
BUpILIEHHS Yy BIAMOBIAHIN obnacTi. Y 3aranbHOMY BUIAAKY OMUC MaTepHY 3aBXIU
MICTUTD TaKi eIeMeHTH:

* Hazea namepHy — yHiKaJIbHe 3MiCTOBE iM's, III0 OHO3HAYHO BU3HAYAE JaHy
3anaqy abo mpobisieMy i i1 pirneHHs.

* Po36¢' a3yeana 3adaua — HaAE€ThCS PO3YMIHHS TOTO, YOMY pO3B'sS3yBaHa
npo0JiemMa JIMCHO € TaKOIO, YiTKO OMHCYE 11 MeXi.

* Piwuenna — 3a3HavaeThes, K came JaHe PIllleHHs MOB's3aHe 3 MPpoOIeMoro,
HABOJIATHCS IUISIXH 11 BUPIIIICHHS.
* Pe3yniomamu euKkopucmanHa namepHy — SK TIpaBWIO, I1Ie TepeBar,
HEJIOJIIKM Ta KOMIIPOMICH.
Ha pucynky 4.7 mnokazana kiacudikamis 11a0JOHIB MPOEKTYBaHHS
iH(pOpMaLIIHHUX CUCTEM.

Halisuwuli piseHb MarepHu iHTerpauil
npoekmysaHHA IC

ApXiTeKTypHi
narepHu

HaliHuxc4ull piseHb MaTepHu NpoeKTyBaHHA
npoexmyeaHHA Knacis/06’ekriB IC

naTepHWU po3noginy naTepHu
060B'a3KiB MiXK CTBOPEHHSA
knacamu/ob'ekTamm 06'eKTiB

CTPYKTYpPHI
naTepHu

Pucynok 4.7 —11labnonu nmpoekTyBaHHs iH(MOpMaLIIHHX CUCTEM
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ApximexmypHi namepru makoxc 00’ EOHYIOMbCA Y ePYNU.

*  CmMpYKmMYpHI, apXimekmypHi namepHu — CIYTYIOTb IJIg oOpraHizaiii
KJ1aciB a60 00’ €xTiB cucTemMu y 0a30Biif MiACTPYKTYPI;

*  namepHu ynpaeninHa — Ui 3abe3nedeHHsT HEeOOXiTHOrO CHUCTEeMHOIO

¢byHKIiOHATY.

Y cBoo yepry, maTepHU YOpaBIiHHS pO3JAUIEHI Ha MaTepHU
IEHTPATI30BaHOTO0 yIpaBliHHS (aTepHU, B SKUX OJHA 3 IMiJCHUCTEM ITOBHICTIO
BIJIMOBiZIa€ 3a YNpaBIiHHS, 3alycKae i 3aBepllye poOOTy peIITH IMiICHUCTEM),
naTepHU YMPaBIiHHS, SKi MepeadadaroTh AeleHTpalli30BaHe pearyBaHHS Ha MO
(3rimHO 3 MM TaTepHaM Ha 30BHIIMIHI MOJIi BiAMOBITAE BiAMOBIIHA MiACHCTEMA),
Ta MATEePHH, SIKi OMMMUCYIOTh OpPraHi3allifo 3B'sI3Ky 3 023010 TaHUX

[Tatepan iHTerpamii iHGpOpMaLiIHHUX CHCTEM 3HAXOASATHCS Ha BEPXHHOMY
piBHI kimacudikaiii TaTepHIB MPOEKTyBaHHSA. AHAJIOTIYHO TlaTepHaM OUIBII
HU3BKUX PIBHIB Kiacudikallii cepea TMaTepHIB iHTErparii BHUIIJIEHA Tpyra
CTPYKTYpHUX TaTepHiB. CTpyKTypHI MaTepHU OMUCYIOTh OCHOBHI KOMIIOHEHTHU
iHTerpoBaHoi MeracucreMu. [[ns omucy B3aemMogli OKpeMHUX KOPHOPATHBHUX
CHUCTEM, BKIIIOYEHUX JI0 IHTErpOBaHOI METAacCUCTeMH, BHUKOPUCTOBYETHCS TpyIia
narepHiB, o0O0'€IHaHWUX BIANOBIAHO JO MeToay iHTerpamii. IHTerparis
KOpPIOpaTUBHUX 1H(MOpMAIIHHUX cHUCTeM Tiependadae OpraHi3oBaHUH OOMIH
JAHUMH MK CUCTEMaMH, JJIsi SIKOTO BUKOPUCTOBYETHCSI BIJMOBIAHUI MaTEpH.
HeoOxigHo 3a3HaunMTH, W0 Ha BiAMIHYy BiJ TaTepHIB MPOEKTYBaHHS
KJ1aciB/00’ €KTIB 1 apXiTeKTypHUX CHCTEMHHX NaTepPHIB BiJHECEHHS OKpPEMOTo
naTepHy iHTerparlii 10 TOTO YX 1HIIOTO BUIY € MEHIIT YMOBHHM.

[Ipo mabmoHW TPOEKTYBaHHS 3HAIOTH PO3POOHHKH, MPOCKTYBAIBHHKH,
apXiTeKTOPH, aje Mpo Iie sBUIlle aOCOIOTHO HIYOTO HE BIJOMO KOpPUCTyBayaM, JJst
SKUX 1 po3poOisiiacs MoBa Ia0ioHiB. Ha ChOTOMHINIHIN JeHb OCHOBHA POJIb
1a0JIOHIB — 11e TOBTOPHE BUKOPUCTAHHS JIOCBIAY B Pi3HUX 00J1aCTSIX pO3pOOICHHS
[13, ycyHeHHs KOMYHiKallifHOTO Oap'epy BcepeuHi KOMaHIIM PO3POOHUKIB 1 MIXK
HUMHU, MiJIBUILIEHHS SIKOCTI CTBOPIOBAHOTO MPOAYKTY 3a PaxyHOK BHUKOPHUCTAHHS
MepeBipeHNX POKaMH PillleHb.

I[uTaHHsA 1)1 CAMOKOHTPOJIIO

1) IlepeniviTh Bi3yanbHi HOTaIlii JJs MOJEIIOBaHHS IpPeIMETHOI oOiacTi Ta
BHU3HAYTE 00JIaCTi iX 3aCTOCYBaHHS.

2) SIki meTomoorii po3pobieHHs BaM BigoMi? HaBediTh npukiaim.

3) IlepeniuiTh nmepeBaru rHy4Koro po3poobienHs 13 Ta 3a3HauTe i1 HEAOMIKH.

4) SIxi Mojei IporpaMHoOl CUCTEMH PO3POOIISIFOTHCS B YHI(PiKOBaHOMY IIPOIIEC]
RUP?IlopiBHsiiTe iX.

5) Busnaute ocobnuBocti meTomosorii Microsoft Solution Framework.

6) SIki 1iHHOCTI Ta TWPUHIWIHK TIOKJIAIeHI B OCHOBY MeTomiB exXtreme
Programming?

7) 11lo € ocobnMBOCTIMH METOIIB SCrum?

8) IlopiBusiite MmeTomosorii RUP, MSFra XP.
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S AKICTBb IPOI'PAMHOI'O 3ABE3IIEYEHHSA

Sk yxe 3ragyBanocs BHUILE, MOTOYHHM MepioJ HAa PUHKY MPOTPaAMHOTO
3a0e3nevyeHHs] XapaKTEepPU3YEThCS TEpPexoJOM BiJ IITYYHOTO PEeMiCHHUYOTO
BUPOOHUIITBA MPOTPAMHUX TPOAYKTIB JO iX TMPOMHUCIOBOTO CTBOPEHHSI.
BignmoBimHO 3pociM  BUMOTH JI0 SIKOCTI  PO3POOJIOBAHOIO  MPOTPAMHOTO
3abe3neyueHHs, 1110 MoTpedye BIOCKOHAICHHS MPOIIECiB X pO3pOOKH.

Ha oanuii momenm icrye xinoka cmanoapmis, nog'a3aHux 3 OYiHKoO AKOCMI
yux npoyecis, axe 3abe3neyye opeaHizayis-po3pooHUK.

Jlo HaWO1IBII BiIOMHX BiTHOCSTh.
MixaapoHi cranaaptu cepii ISO 9000 (ISO 9000 - ISO 9004);

CMM - Capability Maturity Model -monens 3pinocti (BIOCKOHaJICHHS)
MPOIIECiB CTBOPEHHS MPOTpaMHOro 3abe3nedeHHs, 1o 3anponoHoBaHa SEI
(Software Engineering Institutei#cTuTyT mporpaMyBaHHs IIPH YHIBEPCUTETI
Kapmueri-MejioH);

poboua Bepcis MikHapomHoro craHmapty ISO / IEC 15504: Information
Technology - Software Process Assessmeantpepcis OB Bigoma Tif
Hazpoto SPICE - (Software Process Improvement And Capgbili
Determination - BuW3HaueHHS MOXJIMBOCTEH 1 TOJNIMIIEHHS MPOIECy
CTBOPEHHS TPOrPaAMHOT0 3a0e3MeYeHHs).

VY cepii ISO 9000 chopmynboBaHi HEOOXiAHI yYMOBH [UIsl JOCSITHEHHS
JIeSIKOTO MIHIMAJBHOTO pPIBHS OpraHizaiii mpolecy, ajge He Ja€ThbCS HISKUX
pPEKOMEeHIalli i 11010 TI0IAJIBIIIOr0 BIOCKOHAJIEHHS ITPOIIECiB.

5.13a0e3neuenns sxocti I13

Axicmov npocpamnozo 3abe3neuennsn (Software quality)acomianis [EEE
BU3HAYa€ SK CTYMiHb BIAMOBIIHOCTI IpPOrpaMHOr0 3abe3redyeHHsT BCTaHOBJICHIN
koMOiHarllii BaactuBocteit. Y MixkHaponHomy cranaaprti sikocti [ISO 9000:2007 e
TIOHSITTS BHU3HAUYAETHCS SIK CYKYIHICTh XapakrepucTuk [I3, siki 3abe3nedyroThb
BCTAHOBJICHI Ta O4iKyBaH1 BUMOTH .

Jo xapakrepuctuk sikocti [13 BigHOCATH (pHc. 5.1):

. ¢yukyionanvHicmp — BUKOHAHHS 3asBIeHUX (QYHKIIIA, BiATOBIIHICTH

cTaHzapTaM, (PyHKI[IOHAJIbHA CYMICHICTb, Oe3TeKa, TOYHICTD;

. HaodilHicmb — CTIAKICTH 1O BIAMOB, MOYJIMBICTH BIJIHOBJIEHHS,
3aBEPIICHICTB;

*  ehekmueHnicmb — eKOHOMIA Yacy, €(PeKTUBHICTh BUKOPUCTAHHS;

*  3pyuHicmb y GUKOPpUCMAHHI — EpPrOHOMIYHICTH, 1HTYITHMBHA
3pO3YMUTICTh, TOBHA JJOKYMEHTAIIis;

*  3pyuHicmb 071 Cynpoeoody — CTabUIBHICTb, TPUAATHICTD ISl KOHTPOJIIO
Ta BHECEHHS 3MiH,
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*  nopmamu@Hicmb — 3pYYHICTb YCTAaHOBKHM, MOXIIMBICTb 3aMiHH,

CYMICHICTb.
SIkicTs 113
DYHKIIOHAJIBHICTh HaniiidicTe
( . ) 4 R N
3pYUHICTh EdexTuBHICTH
(Y BUKODHMCTaHHi | L )
4 . ) 4 . )
3py4HICTh [TopraTuBHICTH
L CYIIPOBOIY ) L )

Pucynok 5.1 —Xapaxrepuctuku sikocti [13

3abesneuennsn axkocmi (Quality assurance, QA} cykymHICTh 3aX0/iB, L0
OXOIUTIOIOTh YC1 TEXHOJIOTIUHI eTanmu po3poO0sieHHs], BUITyCKy Ta ekcrutyaTanii [13
iHpopMaLiHAX CHUCTeM Ha pI3HUX CcTajisx >kurreBoro wwkiay I[13, s
3a0e3nevyeHHs Horo sIKOCTI.

Ilpu sukonanni yux 3ax00i6 011 KOMCHO20 RPOOYKHLY NEPeBIPAIOMbCA.

*  TIOBHOTA Ta KOPEKTHICTh TOKYMEHTAlLli;

*  KOPEKTHICTh IPOLEAYp BCTAHOBJIEHHS Ta 3aIlyCKY;
*  EpProHOMIYHICTh BUKOPUCTAHHS,
°*  TIOBHOTA TECTyBaHHS.

VY 80« pp. XX cT. po3Mip MPOEKTIB 13 CTBOPEHHS MPOrPaMHUX CUCTEM 3picC
HACTUIbKH, 1110 BPY4YHY CTajo HeMOXJIMBO TecTyBatu [I3, ToMy akTWBHO cranu
po3pobuiATHCcs 3acobu aBTOMaTH3allil IpoLecy TecTyBaHHsA. Yepe3 AeCTUIITTS
noHATT skocTi [13 po3mmpuinocs HacTiAbKH, IO OyJI0 BHUIIJIEHO OKpeMHM BUI
nisutbHOCTI Tipu cTBopeHHi [13 —3abe3neuenns sikocti (Quality assurance, QAMa
Heidl 4Yac aBTOMAaTM30BaHE TECTyBaHHS 3HAYHO IMIOLIMpPeHe, a 3acolu
aBTOMAaTU30BaHOI'O TECTYBaHHS 4acTo BOyZOBaH1 y CepeOBHILE TpOorpaMmyBaHHS.

Jisi BUKOHAHHS 3axofdiB 3a0e3medeHHst skocTi [I3 po3poOHWKHM dYacTo
BUKOPHUCTOBYIOTh CHEIlialbHI TPYNHU KOHTPOJIO SIKOCTI, fiIKi MaroTh Ha3zBy QA.
I'pyma QA Bcepeauni kommaHii (aKTUYHO BHUKOHYE pOJb BHUMOTJIIHMBOIO
KopHcTyBada. Y JeSKUX KOMIaHisfX 3a00poHeHO HedopMalbHE CIIIKYBaHHS MIX
Ipynor po3pOOHUKIB Ta IPYIOK TECTyBaJlbHUKIB. Bin BIAMOBIAAIBHOCTI Ipynu
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QA 3anexuts ycmix npoaykty. Sxmmo I13 He cmogobanocs, 3 OyIb-IKUX MPUIUH
KOpPHUCTYBauaM MPOAYKT Ha3aBXKIU BTpayae peryTalilo 1 CloKrBaya.

Hesnalineni Ha ctagii po3poOJeHHS TOMUIKH KOIITYIOTh JOPOTO.
TpanuuiitHa ctparerisi po3po6sienss 113 nianopsakoByeThes hyHIaMEHTATBHOMY
npaBuily, IO BU3HAYAE, 110 BIPOJOBK POOOTH HAJl MPOSKTOM BapTiCTh BHECEHHS
3MiH y cTBoproBaHe [13 30inblyeThes 3a ekcrioHeHToro (puc. 5.2).

dDakTUYHO BII TOro, HACKUIBKM SKICHO BHUKOHAHI IIOYAaTKOBI eTaru
po3pobnerHs I3 3amexxuth WOro BapTiCTh. 3 METOK TIABUINEHHS SKOCTI
pO3pOOICHHST Ta YHUKHEHHS PHU3WKIB, TIOB SI3aHUX 13 HEUITKUMHU ab0 TOCTiHHO
3MIHIOBAaHUMH BHMOTaMH, Oyna cTBopeHa Metojojoriss XP  (eXtreme
Programming).
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Pucynok 5.2 —3anexHicTh BapTOCTI 3MiH IPOEKTIB BiJl 4acy

5.2.TecryBanus I13

Tecmysanus (Software Testing)— misUTbHICTB, IO BUKOHYETHCS IS
oliHtOBaHHA Ta mosiniieHHs skocti [13. L{g misipHICTh 6a3yeThbesl Ha BUSIBICHHI
nedekTiB i mpobsieM nporpamuoro 3ade3neueHns [14]. TecryBauns [13 Bkitoyae B
cebe misUTbHICTD 13 MIaHyBaHHS poOiT (Test Management)jpoekTyBaHHS TECTIiB
(Test Design)pukonnanns tectyBanus (Test Execution)ra ananizy oTpuMaHHX
pesynbratiB (Test Analysis).

[ToTpiGHO BiAMITHTH, 110 MPOrpaMyBaHHS Ta TECTYBaHHS — Pi3HI 3a CyTTIO
BUIIA JisSUTRHOCTI. SIKIIO mporpaMmyBaHHS — TpOIleC CHUHTE3Y, TO TEeCTyBaHHS —
MpoIleC aHamizy.

TectyBanHs moTpeOye Bi BHUKOHABIs B TMeElly Yepry YBaXXHOCTI Ta
NeAaHTUYHOCTI. TecTyBaJbHUK MOBHHEH IIyKaTW HENOJIKH OyIb-l€ B CHCTEMI.
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S0 movyaTKkoBe TECTYBaHHS IS HATArOKeHHS KOy BUKOHYE CaM IPOTPaMicT,
TO HACTYITHI €Talyu NepeBIpKU MOBUHHI TOTYBaTH 1 BUKOHYBATH 1HII 0co0H, 1100
nepeBipka OyJia MOBHOIIIHHOO, a He TIJILKHU JJIS OUIKYBaHUX MTPOOJIEMHHMX MiCIIb.
Jns  muraHyBaHHS MOTPIOHO MaTH  YSIBISHHS TMpo TOTPiOHI oOcsaru
TECTyBaHHS. BaXXJIMBi CTaTUCTUYHI 1aHi MO0 TECTYBaHHS.
e Ha 1000psakiB koay mporpamicT y cepennbomy poouts 100 momuiox,
70%3 sKuX yCyBarOThCs Ha CTaJii HaJlaro)KeHHs KOy,

*  [IpU CUCTEMHOMY TE€CTYBaHHI Yy BIJIiJIi KOHTPOJIIO SKOCTI Ha JIIKBiAAIlitO
OJIHI€T TOMUJIKU MOTPIOHO BiJl YOTUPHOX JI0 IIICTHAIUSATUA TOAWH,

. JUISl YCYHEHHSI TIOMIUIKH, 1o Oyia BHSBIEHA Yy XOJi eKCIuTyaTarlii,
noTpi6Ho Bix 33 10 88 roauH.

Ili maHi MOKa3ylOTh, SIK BaXXIIMBO BHSIBUTH Ta YCYHYTH MpOOJIeMH IIe Ha
paHHIX eTamax po3poOsieHHs. LlikaBuM mMmiaAXoAOoM MJIsi TIABUINCHHS SKOCTI
porpamMyBaHHS € MapHe MPOorpaMyBaHHs, 110 3MEHIIY€E KUIbKICTh MOMUJIOK Ha 15
% TOpPiBHSHO 13 TPaIUIIHHIM OJMHOYHUM KOTyBaHHSIM.

HaiinaBHimmM npuiloMOM TECTyBaHHS € MepeBIpKa yCixX BBOJIB Ta BUBOIB
naHuX, MepeadadeHnx Ta HenpuiyctTumux (complete testing)Iporpama noBuHHA
aJIeKBaTHO pearyBaTh Ha MOMMJIKOBI CHTyallii, 6e3 BTpaTu CTIWKOCTI B POOOTI.
Takox mpu TecTyBaHHI MOTPIOHO TMEPEBIPUTH BUKOHAHHS yCiX mependadeHux
byHkIid cucremu. llepenik TakMx TECTIB CKIAJAa€ThCcsl Ha paHHIX eTarnax
MPOEKTYBaHHS MapajesbHO i3 ONMMCOM (QYHKIIIH MPOrpaMHOTO MPOAYKTY .

Buou mecmyesanns MmoxxHa kiacuQikyBaTH 3a pisHUMH MOKa3HUKaAMHU:

1. 3a piBHeM 3HAHHSl CHCTEMH.

* yopnut swux (Black-box testing)- 6e3 mepersisimy mporpamHoro
KOTTY;

o  oOinui swux (White-box testing)- tectyBaHHs i3 BHBYEHHSM KOIY
porpamy,

o cipui awux (Gray-box testing) — TtecTtyBaHHS i3 YacTKOBHM
BHUBUYEHHSM KOJIy TIPOTPaMH.

2. 3a 00’ €KTOM TeCTyBaHHSL:

* ¢ynxyionansre (Functional testing) -fiepeBipka BUKOHaHHS 3aaHUX
GbyHKITIH;

*  mecmysanns npooykmuenocmi (Performance testing)- mepesipka
CTabiIpHOCTI POOOTH mporpamMu abo il YaCTUHMU TIPU 3aJ]aHOMY
HaBanTakeHnHi (Load testing)ypu nepeantaxkenHi (Stress testing)
Ta TPUBAJIOMY cepeHboMYy HaBaHTakeHHi (Stability testing);

. 103a0L1IMi-mecmyeanHsi (Usability  testing) — mepeBipka
epronomiuHocTi [13;

. nepesipka inmepgheticy kopucmysaua (Ul testing);

. nepesipra besnexu (Security testing) #ectyBaHHs poOOTH CUCTEMH 3

TOUKH 30py Oe3mneku iHdopmariii;
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. mecmysanns cymicnomi (Compatibility testing)}- nedynkionansue
TECTyBaHHs, METOI0 SKOTO € TepeBipka KopekTHoi pobotu [13 y mneBHOMY
OTOYEHHi.

3. 3a yacom BHKOHAHHSI TeCTyBAHHS:

* anvgha-mecmyesanns (Alpha testing)— mepesipka po6otu I13 nepen
nepeaayero B eKCIUTyaTallifo CHjiaMi KOMIIaHi1-po3po0HUKa,;

* niseoounne mecmyeanns (Smoke testing)— kopoTka mepesipka
GYHKIN cHCTeMH, SIK TIPaBHIIO, OJTMH TECT JJIST KOXKHOT QYHKITIT;

* mecmysanns nosoi gyuxyionanvrocmi (New feature testing);

* peepeciiine mecmyesann (Regression testing) mepesipka poboTH Bike
MPOTECTOBAHUX MOJIYJIiB;

* mecmysanns nio wac nepeoaui I[13 (Acceptance testing);

* bema-mecmysanus (Beta testing)- recryBanns [13 mepen Buyckom
CTOPOHHIMH CHJIAMH.

4. 3a cTtyneHeM i30J1bOBAHOCTiI KOMIIOHEHTIB!
* xomnonenmue mecmysanns (Component / Unit testing) nepesipka
KOPEKTHOCTI OKPeMOTro MOJIyJisi 800 KOMIIOHEHTa CUCTEMH;

* iumeepayitine mecmysanns (Integration testing)- nepesipka po6otu
MOAYJiB, 00’ €HAHUX y TPYILY;
* cucmemne mecmysanns (System / end-to-end testing)mnepesipka

pobotu 3i0paHoro II3 3 MeTor BCTaHOBJIEHHS BiJMOBIIHOCTI
O4iKyBaHUM (DyHKLIISIM.

5. 3a ctynmeHeM aBTOMaTH3alil:
* pyune TectyBanns (Manual testing);
* aBTOMaTH30BaHe TecTyBaHHss1 (Automated testing);
* HamiBaBTOaMaTH30BaHe TecTyBaHHsS (Semiautomated testing).

6. 3a cTyneHeM mMiAroTOBJIEHOCTI 10 TECTYBAHHS '
* ¢opmanvre mecmysanns (Formal testing)— tectyBaHHS BiAIOBIIHO
110 TIJIaHy, BCTAHOBIIGHUX TIPOLIEYP;

o iumyimuene mecmysanns (Ad hoc testing)— TtecrtyBanus 06e3
MONEPEHBOIO TUIAHY JIO3BOJISIE HA paHiX CTaisiX BHUSBIATH
MTOMUJTKH.

7. 7/.3a 03HaKO0I0 MO3UTHBHOCTI ClleHAPIIB:
* IepeBipKa MO3UTHBHHUX ciieHapiiB (Positive testing);
* TmepeBipka HeratuBHUX ciieHapiiB (Negative testing).

5.3MeToau OiHKH AKOCTi TeCTYBaAHHS

TectyBaHHS, K 1 Oyab-SKuii Mmpoliec, MOBUHO MaTU METOAM OI[IHKU SIKOCTI
TECTyBaHHS.
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OpanM 13 cmocoOiB € crnocid, SKOMy B MPOrpaMy CHeliallbHO BCTABISETHCS
MeBHa KUIbKICTh MOoMMIOK. [licis mpoBeneHHs] TecTyBaHHS OLIHIOETHCS, CKIIbKU
TaKUX TIOMHJIOK Oyyo 3HalimeHo. YacTka 3HaIEeHUX MOMHIIOK ITOKa3ye SIKiCTh
TECTYBaHHS 1 JONOMAara€ OIIHUTH, IO 0O0CAT POOIT MOTPIOHO BUKOHATH IS
MOBHOTO YCyHeHHS mpoOiem. I[lmaHyrouwm TecTyBaHHS, NOTPiOHO BHW3HAYATH
OUiKyBaHI pe3yJbTaTH TECTYBaHHsI, SKi IMOKaXyTh TOTOBHICTh CTBOPIOBAHOTO
npoAyKTy. bakaHo 3arBepaWTé X 13 3aMOBHHMKOM /ISl YiTKOTO BHW3HAYCHHS
TTOKa3HUKIB 3aBEPIIICHHS TPOEKTY.

SIKII0 MPOEKTYBaNBHUKHA TECTIB MOBUHHI MaTH 1HTETpajbHE YSBICHHS TIPO
CUCTeMY, TO BHKOHABIII TECTiB He MOTpeOyroTh BUCOKOI KBamidikarii. YacTo 1o
POJIb BUKOHYIOTh HOBAYKHM Y KOMIIaHIsX, SIKI HE MatOTh JOCBIAY poOOTH.

JIns migBUILEHHS PIBHS KOHTPOJIIO SIKOCTI KOXXHOTO MPOEKTY MOBUHHA
dbopmyBatucs 6a3a TaHUX MOMMJIOK, B IKy BHOCHTHCS Taka iH(opmarris:

* XTO 3HAWIIOB ITOMUJIKY,KOJIH;

* OIKC MTOMUJIKHY,

* MOMYJb, y SKOMY OyIa 3HaiiieHa TOMUJIIKA,

* Bepcis NPOAYKTY;

* CTaTyC NOMMJIKH:

— Open:3HaijeHa,

— fixed: BunpaBneHna;

—  can't reproduceieMoXJIMBO TOBTOPHUTH;

— by designmomuika mpoeKkTyBaHHS;

— wont fix; He momuika;

— postponed: 3apa3 BUNpPaBUTH BaXxKo, Oyne BHUIpaBIeHA Y
HACTYIIHIN Bepcil;

— regressionsumpasieHa MOMUJIKA 3  IBUJIACS 3HOBY;

* BaOXIMBICTH (Severity)noMuiku:

— crash:nosHa BTpara gaHux;

— major problem: nporpama wacTkoBO He Tpaltoe, YacTKOBa
BTpaTa JaHuX,;

— minor problem:nporpama mpaiitoe He Tak, K O4iKyBaJlOCh, aje
JaHl He BTPAvaloThCs;

— trivial: 3apa3 He TOTPiIOHO BUITPABIIATH;

* TIPIOPUTET MOMUJIKH:

— highest:ne MoxHa MOCTaBUTH MPOAYKT i3 TAKOIO ITOMIIIKOIO, HE
MO>KHa MeperTH 10 HaCTyHOI BepCii;

— high: noctaBut He MOXHa, aje MOYKHA MMEPEUTH J0 HACTYIHOL
Bepcii;

— medium:nomuiika Oyie BUMIPaBIIEHA,;

— low: kocMmeTHuHi TONINIIEHHS — TOMUIKA 3alUIIHETHCS 0
HACTyMHHOI Bepcii.
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Taka 06a3za naHUX [03BOJISIE TPOAHANI3YBaTH SIKICTh POOOTH OKpPEeMHX
MpoTpaMicTiB, iX TpyH, OIIHIOBAaTH SKICTh MPOEKTY Ta MOIXKJIHUBOCTI
BUKOPHCTOBYBAaHUX I1HCTPYMEHTaJbHUX 3aco0iB. Takox KepiBHUKU MOXKYTb
BIJICJIIIKOBYBaTH PHU3UKH PO3POOJICHHS 3a TIOMUJIKAMH HaWBHIIMX pPIBHIB
MIPIOPUTETY Ta BAXKJIMBOCTI.

Jani 3 06a3u JaHuUX TMOMWJIOK JO3BOJISIIOTH MpPUHAMATH pIlIEHHS PO
MOJKJIMBICTh BHITYCKY MPOTPaMHOro MpoaykTy (MOMHIIKH 3 BaxkimBicTio "Crash”
abo 3 mpioputetoMm "highest/high"ue nosponstors moctasisata 113). Axmo 13
000B’ I3K0BO TTOTPIOHO MOCTAaBUTH 3aMOBHUKY, a 4acy Ha BUIIPABIICHHS TOMUIOK
HEMae, 3a JIOMOBJICHICTIO MOJXKHA BIAKWHYTH (GYHKINI, SKi BUKOHYIOTHCS 13
MTOMUJTKaMHU.

5.4Buau TecriB

OpanM 3 HaWOUTBII O0'€KTUBHUX METOMAIB OLIHKH SKOCTI mporpam € ii
BUIIPOOYBaHHSI.

Bunpobyeanna mnpocpamu MOXe TPOBOIWTHUCS, HANPHUKIAL, 3 METOIO
BU3HAUYEHHS MipHW BIANOBITHOCTI TOTOBOI MPOTpaMy BUMOTaM, 110 c(OPMYIJIbOBaH1
y TeXHIYHOMY 3aBIaHHI.

Tak caMo HUISXOM BUMPOOYBAaHHS MOXKYTh OyTH OTpMMaHI TOYHI OIlIHKH
TaKUX MapaMeTpiB 5IK:

* cepeaHill yac BUpIIIEHHS 3aBIaHHS;

* MaKCUMaJbHUM 00CAT HeOOXi1THUHN ONepaTUBHOI MaM SITi;

* TIOKa3HUKH 3aBaHTAXEHHS 30BHIIIHIX MPUCTPOIB HEOOXITHUX ISl OL[IHKH
BapTOCTI pillleHHs 3a7a4i.

[Hmoro, He MeHII BaXXJIMBOKO, METOK IPOBEJICHHS BUIMPOOYBaHb €
CIIPSIMOBAHUH TIOIIYK TMTOMUJIOK. 3 SIKOKO O METOI0 He MPOBOJUIIOCS BUIIPOOYBaHHS
MpOoTrpaMu, OJHUM 3 HAWBAXKJTMBIIIUX MUTAaHb € MIA0IP BXITHUX JAaHUX MPOTPaAMH.
Taki, cmemiaapbHO mMiAiOpaHi 3 MEBHUMH IUISIMU, BUXITHI JaHI Ha3WBaIOThCS
TecTamMu. BunpoOyBaHHS porpaMu TECTaMU — TeCTYBAHHS — TOYMHAETHCS BXKE B
nporieci ii HaJlaroHKeHHS.

[lepmmii TecToBUI NpHKJIaA MPOMOHYEThCS MPOrpaMoI0 BiJpa3y micis ii
TpaHcswii. Jlani TecTyBaHHS 1 HaJXaroIKeHHS TICHO MEPeTUTiTAIOTHCS MK CO0O0I0.
S0 deproBwii TecT He MPOXOAWTH, TOOTO Tporpama BHUAAE pe3yibTaT, IO He
BIJIIOBIJIa€ TECTOBMM JI[aHWM, TO BHHHKAa€ MpoOJieMa 3HAWTH 1 BUIIPABUTU
MTOMUJIKY, a 1€ BJK€ HAJIATrO/I>KEHHS.

3 inmoro 60Ky, IS JToKami3allii MOMIJIKA HeoOXiqHO BUOpATH TaKi BHIXiTHI
naHi, TOOTO TECTOBI MPUKIAAM, SIKI O CHpUSIN HAUOUIBII penbeHOMY TMPOSIBY
BHUSIBJIEHOI, ajie I1Ie HE JOKaJI130BaHOI TOMUJIKH.

Tecmyeannsa — etan mpoliecy CTBOPEHHS MpPOrpamH, IO Mojsrae B migdopi
TECTOBUX MPUKIIA/IIB 1 BUTIPOOYBaHHS Ha HUX MPOTpamMu, 3 METOIO BUSIBICHHS B HIA
MTOMUJIKH.
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Hanazooxcennn — ertan mpouecy CTBOPEHHS MPOrpamu, WO IMOJATaEe B
JoKajizaiii Ta BHUIIPABIICHHI IOMWJIOK, BHSBICHMX Yy XOJi TpaHCIALIl Ta
TECTyBaHHS.

Eman mecmysanns exnouae mpu 0OCHOBHUX eleMeHmU.
1. reHepallist TECTOBHUX NPUKIIAJiB, KOHTPOJIb MTPOLIECY TECTYBAHHSI;
2. aHaJli3 BUXIJHUX 1 TPOMIXXHUX Pe3yJIbTaTiB MpOrpamu,
3. BpaxyBaHHS BHECKY KOXKHOT'O TECTOBOTO MIPHUKIIALY B IPOIIEC TECTYBaHHH.

JInst mepuioro i ApYyroro ejleMeHTIB BUXIHUMH JaHUMH € JOKyMEeHTallis
porpamMu, Ha OCHOBI $IKOI T'€HEpYIOThbCSl TECTOBI NMPUKJIaAM, 110 3a0e3MeuyroTh
peXXMM BUKOHAHHS TMPOTpaMH, BHU3HAYA€ CTYMiHb BIAMOBITHOCTI OTPUMAHOIO
pe3ynbTaTy 3a3Ha4eHOro B MPUKIA/IL.

Tpetiil eneMeHT BU3HAYAEThCSI KPUTEPIEM MOBHOTH TECTYBaHHS, SIKUWA TICHO
MOB'SI3aHUI 3 KOHKPETHUM CITIOCOOOM TECTYBaHHS.

Tecmyeanns eedemuvcs HA YOMUPLOX PIBHSX.
1. piBeHb OKPEMOTO MPOTPAMHOI0 KOMITOHEHTa (MOTYJIs);

2. piBeHb CIIOJNy4YeHb, Ha SKOMY LIYKAFOTHCS TOMHIJIKHM MiK-KOMIIOHEHTHOTO
iHTepdeiicy;

3. piBeHb 30BHIMHIX (YHKIIH, Ha SIKOMy IIyKalOThCAd PO301KHOCTI
nmporpaMHuX (DYHKIIIH 1 30BHIIIHIX crierudikalii mporpam,

4. KOMIUIEKCHE TeCTyBaHHs, BHUIIPOOYyBaHHS IMPOTPAMHOTO KOMIUICKCY Ha
BIAMOBIAHICTh BUXITHUAM II1JISM.

L{imkoM TpPUPOTHO TECTyBaHHS YB'SI3YETbCSI 3 OpraHizalie€lo po3poOKu
nporpam. ToMy, nBa crocoOM YTBOPIOIOTH Oa3Wc, Ha SKOMY OyAyIOThCS pi3HI
MEeTOIH TeCTyBaHHSI.

Bucxione mecmyesanns tiepenbdadae, Mo mporpama 30UpaeThes i TECTYEThCS
3HM3Y Bropy. Momaym (KOMIIOHEHTH CaMOT0 HHIKHBOTO PIBHS) TECTYIOThCS
aBTOHOMHO. HaniifHicTh TecTyBaHHS LMX MOAYJIB BU3HA4Ya€ YCMiX MOJATBIIOTO
nporecy. Jlanmi BigOyBaeThcs mepexii JO MOMYJIB, SKI 3BEPTAlOThCS 10 BXKE
BiiTecCTOBaHWX MoAyJiB. Ha 1mpomy erami BHHHMKae HEOOXIAHICTh IEpeBIpKU
iHTepdeiicis.

Jlnst peanmizaiii BUCXiJHOTO TECTYBaHHS HEOOXiTHO ISl KOXXHOTO MOJYJIS
HalycaTh HeBeJMKY Kepylouy MianporpaMmy - apadBep. Y pO3NOPSIKEHHS
JpaiiBepa HaJalOThCS 3HAUYEHHsI BXIIHMX 3MIHHUX 1 CTPYKTypH AaHux. [paiiBep
MOCJIIIOBHO BHWKJIMKAE MOJYJIb, IO TECTYEThCS, MPU KOXHOMY BHUKIUKY
MPOTIOHYIOYM oMy HOBUM TecToBUM npukiag. OCHOBHI HEIOMIKU:

* Cepiio3HI MOMUJIKY B CHeUdiKalisax, alropuT™Max i inTepdeiicax MOXyTh

MPOSIBJISITUCS JIMIIE MPU TeCTyBaHHI KOMIUJIEKCIB BHILOTO piBHs, TOOTO Ha
3aBepIIANBHINA CTaIil.
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* HeoOxiaHicTh po3poOKM JApaiiBepiB 1 TECTIB [ KOXHOIO pIBHS
TECTYBaHHS, L0 BeJe 0 BEJIMKOro 00cAry O0JaTKOBUX Mporpam, ski
CTaIOTh TapeMHHUMH IIPH 3aBePILEHHI pOOOTH HaJl KOMILIEKCOM.

CnaaHe npoeKkTyBaHHSI. ABTOHOMHO TECTY€THCSI TITLKH TOJIOBHA MpoOTpama.
[To 3aBepiieHHI TecTyBaHHsS TOJOBHOTO KOMIUIEKCY JO HBOTO TIOCIiOBHO
MPUETHYIOTHCSI KOMIUIEKCH Ta KOMIIOHEHTH HACTYITHOTO PiBHS 1 T.J., 10 THX IIip,
noku He OyJie 3i0paHa i BUlpoOyBaHa Bcs Iporpama.

Sk e TecTyBaTH KOMILJIEKCH, B TOM Yac sIK KOMIIOHEHTH, 1110 BXOJSATh B HUX,
e He TepeBipeHi 1 MOXKJIMBO IIe 1 He HamucaHi? J{ns imiTanii QyHKIIA 1me He
CTBOPEHUX MOJYJIB BHKOPHUCTOBYIOTBCS 3ariyllIKH, SKI IMITYIOTh pPOOOTY
BIJICYTHHOT'O MOJIYJISI.

Henoniku cramHoro TecTyBaHHS 30iraloTeesi 3  BajaMd  CIIAHOTO
MpoeKTyBaHHs. [liBUIIYIOTECS BUMOTHU 1O CKJIAQHOCTI 1 SIKOCTI 3arilyIlIoK, sKi
noTIM JiKkBIytoThed. [lepeBaru:

* Mertop 103BOJISIE TIOETHATH TECTYBaHHS MOJYJISI, TECTyBaHHS CIIOJIy4YeHb i

TeCTyBaHHS BXITHUX (DYHKIIIH.

* PiBHOMipHUI pO3MOJIJT pOOOTH 3 TECTYBaHHS MPOTATOM YChOTO TEPIOy
CTBOPEHHSI KOMIUIEKCY - II€ JO03BOJISIE BUSBUTH MOMHWJIKH B TOJOBHOMY
MOJTyJIi Ha paHHIN cTajii po3poOKHu.

Ha mnpakTuii piko BHAEThCS BUKOPUCTOBYBAaTH OJMH CIOCIO, iCHYE psn
KOMOIHOBaHHX CIIOCOO01B.

Memoou mecny8aHHa KOMHOHEHMIG

[Tepmmii MeTos po3riisjiae TECTyBaHHS MPOrpaM SIK <«HOPHUN SIIUK», TIPU
I[bOMY BHYTPIIIHS CTPYKTypa Hporpamu (KOMIIOHEHTa) He BPaXOBYEThCS, TECTH
OynyroThCs Ha TiAcTaBl (YHKIIOHAJTBHUX BIIACTMBOCTEH MporpaMu, TOOTO
cnuparounch Ha 11 ¢yHKIioHanmpHI crenudikamii. Takuil miaxing Ha3uBaeTbCs
(dynKuionanbHuUM mecmy8aHHAM.

Cmpykmypne mecmyeanna, TpPU WOTO BHUKOPUCTaHHI BpPaXOBYETHCS
BHYTPIIIHS CTPYKTypa MporpaMu. AHasli3 MNPOXOMKEHHsS OaHUX Bl BXOAYy MO
BUXOMy, I iHQOpMAIlisi BHUKOPUCTOBYETHCS [JIsl paIliOHAIBHOI oOpraHizarmii
TECTyBaHHS.

s oyinku nogHomu mecmy8anHsa UKOPUCIO8YIOMb MPU KpUmepir.

1. TecTyBaHHST BBa)Xa€ThCS 3aKiHYEHWM, SKIIO KOXeH omeparop OyB
BUKOHaHMM Xxo4a 6 paz;

2. TeCTyBaHHS BBaXXAE€ThCS 3aKiHUCHUM, SIKIIIO B TIPOIECi BUPIIIICHHS TECTOBUX
MPUKJIAIIB TIO KOXKHIM Jy31 OJIOK-CXeMH MporpamMu OyB 3MiMCHEHU Xo4a O
OJIVH TIepeXis;

3. TecTyBaHHS 3aKiHUY€EThCS, SKIIO B MPOIIeCi BUPILIEHHS TECTOBOTO MPUKIIATLY
KOXEH TUISX BiJl BXOy JI0 BUXOy PO eHuH Xo4a O pas.

Hanazooicenna - npoliec MOILIYKYy Ta YCYHEHHS MOMUJIOK y Tporpami, 110
CIIUPAEThCSl Ha pe3yJbTaTH caMoi MNporpamu, MOBIIOMJIEHHSI TpaHCHsITopa, 1
OTIepaTUBHOI CUCTEMHU. BakJIMBOIO OCOOJMBICTH TIPOIlECy HAJAroHKeHHS €
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MOXJIUBICTh pOOUTH ekcriepuMeHTH Ha EOM 3 MeToro BUSIBIEHHS NMOMUJIOK. Auie
€KCIIEpUMEHT ITOBHUHEH BECTHCS B CYBOPiM BIAMOBITHOCTI 3 IJIAHOM.

[Tporiec HamaromKeHHs MOJISIrae B 0araTopa3oBoMy IMTOBTOPEHHI TPHOX €TalliB:
1. BUSBIIEHHS ITIOMHUJIKH,
2. JoKami3aiis MOMUIKY,
3. BHUIpaBJIICHHS MOMUJIKH.

Busgienna nomunku Tpu  HaAJAroJDKEHHI  3MIMCHIOETBCS  IIJISIXOM
npopaxynky Ha EOM cneuiansHO miAiOpaHUX 3aBAaHb, pe3yJbTaTH BUPIIICHHS
SIKUX 3a3/1aJIeTi/Ib BiIoMi. SIKIIIO KOHTPOJIBHUHN MPUKIIA] BUPIIIIEHO MPaBUILHO, TO
migOoupaeThes OUTBINT CKIIagHEe 3aBIHaHHSA. SIKIIO mporpama He ijme, TO B HiHl €,
MpUHAWMHI, OJIHA TTOMUJIKA.

Hactynnuii eranm mossrae y BCTaHOBJIEHHI TOYHOTO MICLS 3HAXOKEHHS
NOMWIKU. JIOKanizauia nOMuioK € poliec BUPILICHHs HEMPaBUIbHUX 3aB/IaHb.

Eran 6UNPAG/ICHHA NOMUJ/IKU € HaNO1IbII IMpoCTHuM, aJIc OCHOBHA
CKJ'IaI[HiCTB HE€ BHCCTH HOBY ITIOMUIJIKY ITpHU BI/IHpaBJ'[eHHi.

5.5 Bepudikanis nporpam

OcoOnMuBICTIO TPOrpaMHOrO TMPOIYKTY € TpaKkTAUYHA HEMOXJIHUBICTh B
HeTPUBIAIBHUX BHUMAJKaX 3IIHCHUTH BceOiuHE 1 MOBHE HOro BUIPOOYBAHHS 3
METOIO BUSIBIICHHSI TOMHJIOK.

Binomuit BucniB JleWKkcTpu TOBOPUTH MNpPO Te, LIO eKCIIepUMEHTabHE
TECTYBaHHS IPOrpaM MOXKe CIYy>KMTHU J10Ka30M HAasBHOCTI B HUX IOMMUJIOK, aje
HIKOJIM He JoBeJe I1X BIJACYTHICTh. TOMy NpHUpOIHO MparHeHHs MPOrpamicTiB
3HAWTH MOXXIUBICTH (OPMYINIOBATH 1 JOBOAWUTH JAEsIKi TBEPIKEHHS CTOCOBHO
MPaBUJIBHOCTI CTBOPEHOI MporpamMud TMOAIOHO [0 TOro, sK Yy MareMaTHlll
(GOPMYITIOIOTHCS 1 TOBOJSTHCS TEOPEMH 1 PIllICHHS.

Bepudikauis —ioes mamemamuuno2o 00Kka3y KOPeKmHOCmI NPOSPam.

Bepudikarisi 3a3Bu4aii 3BOIUTHCS 10 J0Ka3y TOoro (hakTy, M0 Mporpama €
KOPEKTHOIO BIIHOCHO i1 BX1THOT 1 BUX1HOT crienudikarii.

Haii6inp1 BimomMuii MeTOT Ha3UBAETHCS METOAOM IHAYKTHBHHUX TBEPIAKEHb.

Y 1mpoMy MeToAl TepIIMi KpOK TOJiArae B 3aluci TBEPIXKEHb II0J0
BJIACTUBOCTEH BXIJTHUX 1 BUXIJIHUX JAHUX IPOTpaMHu, a TAKOXK Pe3yJbTaTIB Yy Psi
MPOMDKHMX TOYOK, IO HA3MBAIOTHbCS To4ykaMu po3pidy. Lli TBepmkeHHs
bopMyIIOIOThCS B JIesiKiii  (opmanbHO-JoriyHIi cucteMi. Ha ocHoOBI 1ux
TBEp/UKEHb 1 CEMaHTHKM OIEepaTOPHOI CXEeMH MporpaMu IUISIXOM TEeBHUX
MEPEeTBOPEHDb (POPMYIIOIOTHCSI  @epupikauiiini ymoeu, a TIOTIM IIi YMOBHU
JOBONIATHCS. SIKIIO BOHU BUSBISFOTHCS ICTHHHUMHM, TO TIpOrpaMa KOPEeKTHA IIO0
BXIJTHHUX 1 BUXITHUX JaHUX.
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SIKIIIO TOBECTH ICTMHHICTH YMOB HEMOJKJIMBO, TO ab0 B IMporpami € MOMMJIKH,
abo MOMMUJIKM € y TMporenypi nokasy (Hampukiaz, XuOHe TBEPIKEHHS B IESKii
TOUIIi PO3PI3Y).

Skio mporpamicT Xo4e HalucaTd MPaBWIbHY Mporpamy, MoMy HeoOXiIHO
BUKOHATH TaKi eTaru:

* HaIMcaTH Mporpamy;
* BU3HAYMUTH BXIJHI 1 BUXIHI YMOBHU ISl I[i€1 TpOTpaMu;

* po3pi3aTH UUKIU 1 3a0€3MeUuTH KOXKHY TOUYKY pO3pi3y 1HAYKTUBHUM
3aTBEPIKEHHSIM;

* OoTpuMaTH BepudiKaliiiHi yMOBH;

* JIOBECTH ICTUHHICTH Bepu(DIKAIIfHUX yMOB; SKIIO IIe He BIAETHCS, TO HE
BUKJIIOUYEHO, IO SKEeCh 1HAYKTHUBHE TBEPJKEHHS 3alKrcaHo HeBipHO abo
nporpama MiCTUTh TOMMIIKY.

OdeBugHO, MO MeTOAW Bepudikaiii 3HAWAYTh IMUPOKE 3aCTOCYBAaHHS B

NPaKTHUIl Y TOMY BHUIAJKY, SKIIO BAACThCS 1X (POpPMyBaTH HACTUIBKH SIBHO, IIO
MOXxHa Oyjie 3ailicHIOBaTH Bepudikarliro mporpam 3a gomnomororo EOM.

BukopucTanHs B TpakTHIll MPOrpaMyBaHHS CHUCTEM JOKa3zy MpaBUIBHOCTI
nporpam epeKTUBHO JuIIe 3a gornomororo EOM.

MeTroau MaTreMaTWYHOTO [I0OKa3iB TeopeM B JaHWUH dYac IHTEHCHUBHO
PO3BUBAIOTHCS 1 YIOCKOHAIOIOTHCA. [X 3acTocyBaHHS B NpoOrpaMyBaHHi CITpHSE
MoAaNBIIIOMY TIpoTpecy y Mil ramy3i.

Inei moka3dy mnpaBWIBHOCTI Tporpam poOJisiTh CBi BIUIMB Ha 3arajbHY
KyJbTypy TmporpamyBaHHs. HeoOXimHICTh QopMallbHOTO OMNUCY BXITHUX 1
BUXIJIHMX JaHUX CIIOHyKa€e IIporpamMicTa 4YiTKO BHU3HA4yaTH IHTephercu MK
MOJIYJIIMU TporpamMH. MexaHi3M TBepIKeHb SBISE cO0OK YyIOBUM 3acid
crerudikanii MomymiiB. Jlami, Hamararo4nch BHHAWTH IHIYKTUBHI TBEpPIKEHHS,
porpaMicT 3MyIIEHUH OibII peTeabHO 1 IITMO0KO aHai3yBaTH CBOIO Iporpamy i
TaKUM YAHOM BUSIBIISITH B Hill TOMIJIKH.

IIuTaHHs AJ9 CAMOKOHTPOJIIO

1) Sxi tunu Bumor go I13 mokHa BUAIMMTH? SIK BHKOHYETHCS OIMMKC IUX
BAMOT?

2) Sk noB’s3aHi MiX cOOOKO CTPOKH MPOEKTHHUX poOiT, iX 0OCsT Ta BapTiCTh?
SxuM YMHOM, KepyIoUM IIUMHU TMMOKa3HWKaMH, MOXHA 3a0e3MeUnTH SKiCTh
IPOEKTY?

3) SIki eneMeHTH MOBUHEH MICTUTH MPOEKTHUH IIaH?

4) Slxi Gopmu MIaHIB MPOEKTHUX POOIT BaM Biomi? Y YoMy NpHHIUIOBA
PI3HULS MK HUMU?

5) OxapakrepusyiiTe NPUHIIUITN KEPyBaHHS TPOSKTOM.

6) Slki cknamoBi METOAOJOTIT PO3pOOJIeHHsT MOTPIOHO BpaxoBYBAaTH MpHU il
BUOOPi?
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7) 3 SKUMU pU3NKaMU CTUKAIOTHCS po3poOHuKH [137
8) IlepeniviTh Ta KOPOTKO OMHUIIITH XapaKTePUCTUKU AKOCTi [13.

9) IIlo take Quality assuranceym BoHO BiApi3HSIETHCS BiJl TECTYBaHHS?
10)  OnwuiiTe BUAM TECTyBaHHS.

11)  Sky indopmariito JOLiIBHO 30epiraTi B 60a3i JaHUX TOMHJIOK?
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6 MAPKETHUHI IPOTPAMHUX ITPOAYKTIB

Kowmepuiiino o6rpyHTOBaHa po3poOKa MpPOrpamMHOTO 3ade3rnedeHHs 1 Horo
MapKeTHUHT Ha PUHKY MOJIMBUHI y TOMY BUMAAKY, SKIIO MIPOrPaMU € TOBAPOM s
naHoro puHKy. IlepeTBopeHHst mporpam y “mporpamMHui ToBap” 3A1HMCHIOETHCA
[UISXOM JOpPOOKM LMX TMpOrpaM IMiJ BHMOTH PHHKY, a TaKOX MOJAJbIINM
3a0e3neyueHHsIM OpraHizaliiHuX, TEXHIYHUX 1 KOMEPUIMHUX YMOB MO0 MapKeTHHTY,
eKCILIyaTallii, MATPUMIIi i pO3BUTKY LIBOIO MaKeTy (TOBapy) Ha PHHKY.

BigHocHO HU3bKa I[iHa Ha TporpamHe 3a0e3neyueHHs IS MepCOHATbHUX
KOMIT FOTEpiB Ta IHINOI eJIEKTPOHHOI TEeXHIKH J03BOJIsI€E OaraThoM KOPHUCTyBayaM
KynyBaTH Horo 0e3 [deTalbHOro TECTyBaHHS Ta OTPUMaHHS HEOOXiIHOTo
oOcnyroByBaHHs 3 OOKy mnocradajgbHuKa. Lle € OCHOBHOIO NPUYMHOIO TMOSBU
MOCTaYalbHUKIB TIPOrpaMHOro 3a0e3MedeHHs, 1[0 MPUMaloTh 3aMOBIICHHS Ha
MoCTa4aHHs ¥ OpraHi3yroTh Iie MOCTavYaHHs MOIITO (€IeKTpOHHO momTor). Ha
ChOTOJIHI Yepe3 r100aabHiI KOMIT FOTEPHI MepeKi He TIJIbKU 3/11MCHIOEThCS MTPOAAXK,
aje ¥ opraHi3yerbcsi AEMOHCTpaLis MPOrpaMHOro 3a0e3NeveHHs, O3HAOMIIEHHS
KOpPUCTyBada 3 JOKyMEHTAIli€l0, a TaKOXX HaJaHHS TOTEHIIIHHOMY TOKYTIITIO
iH(popMalii Mpo nepeBary i HeJIOMIKU B MOPIBHSAHHI 3 aHAJIOTTYHUMU TTaKeTaMHU.

[Iporpamue 3abe3rnedeHHs] TEPETBOPIOETHCS B  TOBap, SKIIO BOHO
32JI0BOJIBHSIE TIEBHUM BUMOTaM PUHKY. TOoMYy UIsl OyIb-SIKOTO IMOCTadaIbHUKA JIJIsT
YCIHIIIHOI TOPTiBJII MPOrpaMHUM 3a0e3MeUeHHsIM JIyKe Ba)KJIMBO BUKOHYBATH BCI
OCHOBHI BUMOTHY PHHKY, III0 CTaBJISATHCA.

6.1 OcHoBHi punkoBi Bumoru aoll3

OcCHOBHI BUMOTY PUHKY MOXHa C(HOPMYJIFOBaTH TAKUMHU MTyHKTAMU:

. GyHKITIOHATBHI BUMOTH;

. XapaKTePUCTUKU SIKOCTI;

. BUMOTH JI0 JOKYMEHTAIIIT,

. BUMOTH TI0 PO3BHUTKY MPOTPaMHOTO 3abe3nedeHHs, 00CIyroByBaHHIO
1 HaBYaHHIO,

] BHUMOTH IIO I[IHaX;

. MapKeTUHT MPOrpaMHOro 3a0e3reueHHs.

B nmnomuHi ¢yHKIIIOHATFHUX BUMOT ITPOTrpaMHe 3a0e3reyeHHs TOBUHHO !

* 3abe3mevyyBaTyl (YHKIIOHATBHI MOJXJHMBOCTI, IO JOCTaTHI JyIs
O3B’ sI3aHHS MEBHOTIO KJIacy MpoOJsieM, IO 3aJ0BOJBHSIIOTH BHMOTaM
KOHKPETHOI KaTeropii MoKyIIIIiB;

* MIATPUMYBATH IIMPOKO BUKOPUCTOBYBaHI Ha puHKy EOM 1 cydacHe
nepudepiline ycTaTKyBaHHS;
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* omparbOBYBaTH iHGOpPMAIIO 1 CIUJIKYBaTUCS 3 KOpHCTyBaueM i3
BUKOPHUCTAHHSAM aJIaBiTy 1 MOBH, 3pO3yMijiol KOPUCTyBavy.

OyHKIIOHANIBHI MOXJIMBOCTI TMPOTPAaMHOTO 3a0e3NedeHHs BKJIaJaroThCs
npu Horo po3poOili Ha OCHOBI aHaji3dy 1 BUBUCHHS TMOMUTY PUHKY, 1 MOBUHHI
BIAMOBIATH TMOTOYHMM TOTpebaM pUHKY 1 HaBiTh BUIEpPEIKATH  1X.
OyHKIIOHANIBHI MOXJIMBOCTI BiAOWBAIOTH Ti 17ei, IO peayli3ye MOporpaMHe
3a0e3neueHHs 1751 KOHKpeTHOI cdepu 3acTocyBaHHS. KOHKYpeHTOCIIPOMOXXKHICTD
pOrpamMHOro 3a0e3nevyeHHs] Ha PUHKY B IEPIy Yepry BU3HAYA€ThCS CyYaCHICTIO 1
I[IHHICTIO AJITOPUTMIB 1 1/1e#, 1[0 peasrizoBaHi B MpOrpaMHOMY 3a0e3redueHHi. SKIo
nporpaMHe 3a0e3neyeHHs PO3pOOJSEThCS 32 3aMOBIEHHSIM  KOHKPETHOTO
KOpPHUCTYyBada, TO WOro (PyHKIIIT BU3HAYAIOTHCS pa3oM i3 3aMOBHHUKOM. [Iporpamue
3a0e3MeueHHs] TOBMHHE IMIATPUMYBATH CydacHl mepudepiiini mpucTpoi, sKi
IIMPOKO BUKOPUCTOBYIOThCS Ha pUHKY 3 AaHuM kjacom EOM, i 3a0e3neuyBartu
KOPHCTYBauy MO>KJIMBICTB 3aJlaHHs BX1JIHOI 1 BUX1AHOI iH(popMallii Ha Horo pigHin
MOBi. J[isi cucTeMHOro mporpaMHoOro 3adesnedeHHs iHTepdeic 13 KopucTtyBadeM
MO>KJIMBUM aHIMHCHKOI0O MOBOIO. Y 0ararbox BHUMAAKaX BUKOPHUCTAHHS CHUCTEM
PO3pOOKHM MporpaM TaKOX JOIMYCKAE€TbCS Ha PiBHI aHMIINChKOI MOBH, MPOTE,
NpUKJIagHe TporpaMHe 3a0e3ledeHHs MOBMHHE 3abe3meuyBaTH KOPHCTyBady
CIIJIKYBaHHS Ha PiHINA MOBI.

B mporpamue 3a0e3neuyeHHs] MOBUHEH BXOJUTH KOHTPOJBHUHM MPUKIAM, IO
nepeBipsie  (QyHKI[IOHyBaHHS  TporpamMHOro  3abe3medyeHHs.  MOXKIHUBOCTI
KOHTPOJIBHOTO MPUKJIAly BU3HAYalOThCs po3poOoHuKoM. [Iporpamue 3abe3neueHHs
oopMIISIETBCS, SIK OKpeMHUW He3aJeKHWHA KOMIIOHEHT, IO, TMOCTaBJISEThCS Ha
MAaIIMHHOMY HOCI1 (MarHiTHi CTPIYKH, AUCKH).

6.2 Ouinka sikocti 13 3 mo3uuii MapkeTHHry

[Ilupoke BHUKOPHUCTAHHS OOYMCIIOBAIBHOI TEXHIKM 1 MPOrPaMHOTO
3a0e3MeveHHs] B KpUTHYHUX ISl XKHUTTS JIIoJeit chepax 3actocyBaHHs (000poHa,
MEIUWIMHA, TPAHCHIOPT 1 T.JO.) ICTOTHO MiABHMINWIO 3HAYeHHS SIKICHUX
XapaKTepUCTUK MPOrpaMHOro 3abe3medeHHss 1 Horo HamiMHoOCcTl. SIKICTh
nporpaMHoro 3abe3reueHHs MOXe OyTH BH3HAueHa, SK Halip BJIACTHBOCTEH 1
XapaKTEPUCTHK, IO JO3BOJISIOTH 330BOJBHUTH 3a/laHUM MOTpedaM KOpHUCTyBaviB.
Takux xapakTepucTuK Ayxe 0araTo. Y 3alie’KHOCTI BiJ MPU3HAYEHHS 1 crielu(iku
MOCTaBNIeHOI 3ajadi KIUIBKICTh 1 Bara XapakTEepUCTUK SKOCTI MOXxe OyTu
pizHOMaHITHUM. IIpoTe ICHYIOTH y3BHYa€HI XapaKTEPUCTHUKH, IO EKCHOpTeEp
MOBUHEH YITKO TMOKa3aTH KJI€HTYy, 1 SKI € ICTOTHUMU TpPU  OILIHIII
KOHKYPEHTOCTIPOMOXKHOCTI MporpaMHoro 3ade3neyeHHs. OCHOBHUMM 3 HUX € TaKi:
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* (yHKUIOHAIBHICTh, TOOTO CIIPOMOXKHICTH MPOTPAMHOTO 3abe3nedeHHs
MPaBWJIBHO BUKOHATU Ha0lp mepeadadeHnX (QYHKIIN JJIs 3210BOJICHHS
BUMOT KOPHCTYBAYiB ;

* HaAilHICTh, TOOTO CIPOMOXKHICTh 3a0e3NeunTr HEOOXITHUM piBEHb
nparie3natHocTi (0e3nepebiliHol poOOTH ) MpH 3aJaHUX YMOBAX;

* MpPOCTOTa BHUKOPUCTAHHS, TOOTO HASBHICTh TaKuUX aTpUOYyTiB, MIO
JIO3BOJIAIOTh MIHIMI3YyBaTH 3yCHJUIS KOPHCTyBada IIpHM BHUBYCHHI,
BUKOPHMCTAHHI 1 OIIHII TPOrpaMHOTro 3a0e3MeueHHs;

* EKOHOMISI pecypciB 1 Hacy, TOOTO CIPOMOXHICTh MPOrPAMHOTO
3a0e3reuyeHHsT BUKOHATH HEOOXiJHI QYyHKIIl, BHUKOPUCTOBYIOUH
JIOTyCTUMY KIJIBKICTB pecypciB y BUSHAUEHUH BiAPi30K yacy;

* CYMICHICTh, TOOTO MOJIMBICTh IIBUJIKOTO 1 JIETKOTO HACTPOIOBAHHS
MpOrpaMHOTO 3a0e3NevYeHHs Ha IHIIe YCTAaTKyBaHHS (CepeIoBHIIE
(GYHKIIOHYBaHHS);

* CYINpOBiJ, TOOTO HASBHICTh TAaKWUX aTPHUOYTIB, IO CIpHUS€ MiHIMIi3alli
3ycwsib 1o Moaudikallii 1 BHECEHHIO BHUIIPaBIICHb y MPOTrpaMHOMY
3a0e3MeyveHHi.

VY 3aranbHOMY 3Ha4yeHHI “TIpoJax" MPOrpaMHOro 3a0e3rMeveHHs] He 03Ha4Yae
nepejaadl mpaB BJIACHOCTI, SIK HANPUKIIAJ, y BUNAJKY Npofaxi yctaTkyBaHHs. [1in
MpoJlakeM TMporpaM  pO3yMIEThCS  HANaHHS KOPHCTyBady JIIeH3il Ha
KOPUCTYBaHHS MMM Tporpamamu. KopucTyBad Moke onep)kKaTH JIIeH3if0 Ha
KOPUCTYBaHHSI MPOTPaMHOTO 3abe3reueHHss 0e3CTpOKOBO ab0 Ha BU3HAYCHUU
nepios. YMOBH OIJIaTH MOXXYTh Oa3zyBaTHCs a00 Ha OJIHOpPA3OBOMY ILIaTeXi abo
NOoMiCSYHOMY. 3BUYAHHO TepIIrii BapiaHT OIJIATH 3aCTOCOBYETHCS 3a MPOrpaMHe
3a0e3nevyeHHs] [Jisi TEPCOHAIBLHOTO KOMIT IoTepa, JpYyruid - 3a MporpaMmHe
3a0e3nedyeHHs s Benukux EOM. Anroput™m yTBOpeHHsI LIH Ha MpoOrpaMu
(mporpamHe 3abe3ledeHHsI) 3aJeKHUTh BiJ] 0araTboX YMHHMKIB. KOHKYpEeHIi Ha
PUHKY aHAJIOTIYHOTO MPOrPaMHOTO 3a0e3MeUeHHsI, BAPTOCTI PO3pOOKH, pUHKOBOTO
MOTMUTY Ha JaHWW KJac TOBapiB, MOBHOTH BIiJMTOBITHOCTI BHMOTaM pHUHKY,
MOTEHIIIHOT 6231 KIEHTIB Ta iHIMX. J{esKi 3 WX YMHHUKIB, HAMPUKJIA, BAPTICTh
pO3pOOKH, AN KOpPUCTyBaya € HECYTTEBUMHM. 3 MOIJISIIY KOpUCTyBada LIHHICTD
MPOTPaMHOTr0 3a0e3MNedYeHHs] BU3HAYAE€ThCS PIBHEM HOTO BIJMOBIIHOCTI BUMOTaM
puHKY. [, BiIOBITHO 1O 1IHOTO, BIUIMB BUMOT PUHKY € BU3HAYAJILHUM B yTBOPEHHI
I[iHA Ha TIpOrpaMHe 3a0e3meueHHsl.

Po3po0HuKy (mocTavanbHUKY) MPOrpaMHOro 3a0e3neueHHs Ha pUHOK BapTo
YiTKO PpO3YyMITH, IO B YMOBax >KOPCTKOI PHHKOBOI KOHKYPEHIl MpoJax
nporpaMHOro 3a0e3meueHHsT Oe3 opradizamii 1 MpOBeNeHHS MapKEeTUHTY
NPaKTUYHO HeMOXJMBHM. [Iig MapkeTHHrom ciif po3yMITH HpOLEC BUKOHAHHS
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BChOI'O KOMIUIEKCY 3axO/iB, MOB'SI3aHUX 13 BUXOJOM Ha PUHOK 1 poOOTOIO0 TaM i3
KJIIEHTaMHU., SIK TIPABUJIO, 111 3aXOJM BKIIIOYAIOTh. NMPUI0aHHS IIpaB Bij po3poOHMKa
Ha MapKETHUHI TpPOrpaMHOro 3abe3ledeHHs, TeCTyBaHHS 1 ‘TPUBEICHHS IO
TOBAapHOTO BUIJISIAY, MIArOTOBKA 1 BUIIYCK pEeKJIaMHHMX, HaBYaJbHUX 1 I1HIIUX
iHpopMaLiiHUX MaTepiayiB, OpraHizamis pekiaMd 1 JeMOHCTpalii, BU3HAYCHHS
peanbHOI L1HU, aHaJi3 1 CTBOPEHHS KaHaJliB 30yTy Ha pUHKY, OpraHizais poOoTH 3
KIieHTaMu (HaBYaHHS, OOCIYTOBYBaHHsI, peakilisi Ha CKapr¥ KII€HTIB 1 T.I.),
po3poOKa KOMepIiHHUX NPHHIHUIIB poOooTH 3 areHToM 1 (abo) KiieHTamu
(binaHcOBI mUTaHHS, KOHTPOJb 3a 30epiraHHsSM IpaBa BJIACHOCTI Ha MpPOTrpamHe
3a0e3MedeHHs), MOCTavYaHHs MPOrpaMHOro 3abe3leveHHs MiClleBOMY areHTy B
cripaBax TNPOJaXxy 1 TMocTiiHOI pobotu 3 areHToM. PobGoTh 3 MapKeTHHTY
BUKOHYIOTh 3BHYaiiHO Ti ¢ipmu, mo OepyTh Ha cebe poiab QipMu-BUIABIIA
nporpaMHoro 3abe3nedenns (S/w publisherh6o gipmu-arenra.

3acTocyBaHHS KOpPUCTyBaueM THX abo0 IHIIUX KPUTEPiiB JiS OLIHKH
MpOrpaMHOro 3abe3nedeHHs 3aJeXUTh BiJ 0araThb0X YMHHHKIB. JOCBITY TTOKYTIIIS,
cnenudiku BHUMOT TMOKYMIS, KUTBKOCTI HAsBHUX Ha PUHKY aHaJOTiYHOTO
porpamMHOro 3a0e3NeueHHs], piBHSA MIATPUMKU MOcTadalbHUKOM 1 T.O. llpore,
MOXXHA BHIUIMTH TIEBHUN HaOIp KpUTEPiiB, [0 BUKOPUCTOBYIOTHCS OUIBIIICTIO
MOKYIIIB, 1 SKUH € JOCTaTHIM [JI OLIHKU OYJb-IKOr0o MPOrpaMHOIo
3abe3nevyeHHs. 3BUYaiiHO, BUOiIp MOTPIOHOTO MporpamMHOro 3abe3nedyeHHs 1 oro
OI[IHKM € TpUBAJIUM TIPOIIECOM, ayie BiH HEOOXiAHWH, SKIIO KOpUCTyBau
PO3paxoBy€ OJiepkaTh €KOHOMIIO UM 1HIII BUTOAM Y CBOIM pOOOTI Bij eKCIuTyaTarii
MakKery.

OCHOBHUMH KpUTEPISIMU OL[IHKH MPOTPAMHOTI0 3a0e3MeUeHHs] €:

1. BignoBimHICTh OCHOBHUX (YHKIIIH MporpaMHOrO 3abe3reueHHs
BUMOTaM TTOKYTIIIS.

2. CremniHb TOYHOI 1 TIOBHOI BIAMOBIAHOCTI MOXJIMBOCTEH MPOrpaMHOTO
3abe3nedyeHHss mnoTpebaM TOKyIMIs. ToOTO MPOBOAUTHCS OIliHKA
porpamMHOro 3a0e3TNedeHHs] Ha BiAMOBIIHICTh JAaHOMY KpHUTEpito, sSKa
MICTUTB Y COO1 PO3TJIsiT TAKUX MUTAHB!

* Yy BiAMNOBiNAIOTH QopMaTH 1 3MICT BXIAHOI 1 BUXiIHOI iHpopMarii
BUMOTaM MOKYMIIS;

* Yy BigmoBimaoTh  (opmath  QYHKIIOHATBHUX  MOXKIIMBOCTEH
IPOrpaMHOro 3abe3nedyeHHs noTpedam MoKy,

* 4y oprasizarlis (ainiB i KepyBaHHS JaHUMHU 3a0BOJIBHSIOTH TTOKYTIIIS;

* SKi € T0AaTKOBI MOXKJIMBOCTI JJIsl BBOJY, BUBOY 1 OOpOOKH JaHUX;
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SIKAW KOHTPOJIb MOMUWJIOK 3a0e3Ievye mporpamMmHe 3a0e3neueHHs;

Kl TepenbadeHi TMpOIEAypH IO  BIAHOBJIEHHIO IPOTPAMHOTO
3a0e3rnevYeHHs y BUMAIKY BiJIMOBH,

AK 3a0e3MevyeThCsl 3aXUCT JaHUX 1 ailiB.

Yu Oyne mporpamue 3abesnedueHHs mpamoBatd Ha EOM mokyrmis?
OuiHka 1o bOMY KPUTEPIiO MOJISrae B PO3IIISiAl TAKUX MUTAHb.

Yyl ICHye Bepcis mporpaMmHoro 3a0e3medeHHs s mogeni EOM
MOKYTILIS,;

CKUTBKA TIOTPIOHO OTMepaTHUBHOI MaM'ATi JUIsi HOPMajbHOI POOOTH
IpOrpaMHOTO 3a0e3NeueHHS,

CKUIBKM 1 $KI TUOM MPUCTPOIB MIATPUMYIOTBCS MPOTPaMHUM
3a0e3MeueHHsIM;

CKUJIBKM TIOTPIOHO KaHaJiB BBOJY - BUBOJY;

OynyTh MOTPIOHI YK HI JOAATKOBI anapaTHi 3aco0H 1 sIKi;

VY Bunaaky, skio Oyze moTpioHO JOMATKOBE YCTAaTKyBaHHsI, TOBUHHI OyTH

PO3IJIAHYTI MUTAaHHSA LIHW 1 MOJIMBOCTI BUKOPUCTAHHS TAaKOrO YCTaTKyBaHHS.

Axmo xoHdiryparis EOM € Onu3pkoro 10 MiHIMambHOI, TOAI HEOOXigHO

BUPIIINTHA YU e(EeKTHBHO BUKOPUCTOBYBAaTH IMporpaMHe 3a0e3leueHHs Ha Takid
KOH(Iiryparii.

4.

Sxy mporpaMHy TiATPUMKY HEOOXiZHO JJs  BUKOPUCTAHHS
nporpamMHoro 3abesnedeHHss Ha EOM, 1 ki BUMOIM JO LBOIO
HAKJIAIaIOTHCH ?

Yu MOXe TMporpamHe 3a0e3ledeHHs MpalfoBaTH TijJ] KepyBaHHSIM
omnepalifHoi CUCTEMH, 110 BUKOPHUCTOBYETHCS 3BUYAMHO TOKYTIEM Ha
rioro EOM;

Yl MOXJIMBO BHKOPHUCTOBYBATH HasBHE B TMIOKYMIsS MpOTrpamHe
3a0e3nevyeHHs pa3oM 13 HOBUM 1 B SIKil Mipi;

Ha SKili MOBI TTporpamMyBaHHS Ham¥caHe porpaMHe 3a0e3neveH s i un
€ 1151 MOBa CTaHAAPTHOIO 1 IIUPOKO BUKOPUCTOBYBAHOIO;

9 MOXYTh CHeIlalicTh TOKYIs oOcayroByBaTd 1 MoaudikyBaTh
nporpamHe 3a0e3neyueHHs y pas3i noTpedu.

Yu BiamoBizae NpoayKTUBHICTh MPOrpaMHOro 3ade3rneueHHs BUMOraM
nokynua? IlpoayKTuBHICTH mporpaMHoOro 3abe3ledyeHHs, 110 Mae
OTHAKOBI  (PYHKI[IOHATbHI MOXJHMBOCTi, MOXe JyXXe ICTOTHO
BIZIPI3HATHUCS 1 3aJeXaTH BiJ 0araTh0X YMHHUKIB (TaKUX SIK: PO3MIp
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7.

BUKOPHCTOBYBaHOI MaM'dATi, METOOW OIpalloBaHHs iHopMailii,
METOIU BBOAY - BHBOAY i T.J.), 1 TOMy OLIHUTH I JOCUTH BaXXKO.
Haiikpamuii croci® OIiHKK - TECTYyBaHHSI MPOrpaMHOro 3abe3rnedeHHs
Ha peanpHUX 3anadax Ha EOM noxkynus. Ilpote, ue noporuit 3acio, i
MOKYTILI 3BUYaiHO KOPUCTYIOTHCS 1H(POPMAIIIEIO PO XapaKTEePUCTUKU
MporpamMHOro 3a0e3TedeHHs] 3 Pi3HOMaHITHUX JIOBIIHUKIB, a TaKOX
O3HAHOMIIIOIOTBCS 3 BIATYKaMW KOPHUCTYyBadyiB, SKi BXe HOro
BUKOPHUCTOBYIOTb.

Hackinpku j1eTko MOXHa afanTyBaTH MporpaMHe 3a0e3nedeHHs Y TOMY
BUMAJKY, SIKIIO BHUMOTH KII€HTa IO OMNPAIfOBAaHHIO JaHUX OydyTb
3MmiHtoBaTHcs. Lleit kpuTepiit BKIItoUae po3riisi TaKuX MUTaHb!

Yl BOJIOJl€  TporpamHe  3a0e3nedyeHHs  (PyHKLIIOHAIBHUMU
MOJKJIMBOCTSIMH, III0 Ha JAHWH Yac He BXOIATH B MOTPeOM KITi€HTA, alle
sIK1 Oy1yTh MOTPiOHI B MalOyTHHOMY;

Yu € OOMEeXEHHsI Ha po3Mipu 3aluciB, (aiiliB, SKIIO KIIEHT IJIaHYE
30UTBIIMTH 00'€M 1 CTPYKTYPY JAHUX, IO OOPOOIATUMYThCS.

VY skiii hopMi MOCTaBISETHCS IpOrpaMHe 3a0e3nedeHHs ?

3BUYaitHO mporpamHe 3a0e3NedeHHs MOCTaBISETbCS B 00 €KTHOMY BUIJISIL,

TOOTO y BUIIISAI MalIMHHUX KOJIB. IlpoTe, y TX BUMaakax, KOJU KOPUCTyBad

IJIaHy€e€ 3MIHIOBaTH WOro 1 oOCIyroByBaTW HOTO Hajali, BiH HaMaraeThCs

oJlepKaTH TaKeT Y BUTJISAI BUXITHOTO MOAYJIS 1 pO3IPYKiB HA BUXITHINA MOBI., SIK

IpaBUJIO, I[iHA MpOrpamMHOro 3abe3neueHHs y BUXIIHOMY BUTIJISAI 3HAYHO

MepeBUIIy€e 00'€EKTHOT'O MOJTYJIS.

8.

Hackinpku  ckmagHWii ~ mporec  BCTAHOBIEHHS  IPOTPAMHOTO
3abe3neyenHss Ha EOM 1 mos'sizani 3 uum poGotu. [lpu upomy
MOKYTICLIb PO3TJISAa€ TaKi MUTAHHS

Kl 3MiHA Oyae TOTpiOHO 3pOOMTH B ICHYHOYiA B HBOTO CHCTEMI,
nporeaypax i MeToauKax;

YW TOTPIOHO 3MIHIOBAaTH CTPYKTYpy GailyliB 1 IXHE poO3MillleHHS Ha
HOCISIX, - SIKIIIO TakK, TO1, SIK 1€ 3pOOUTH 1 KOJH;

yu Oepe ydyacTh TMOCTAYalbHUK TPWA BCTAHOBJEHHI MPOTPAMHOTO
3a0e3rnevYeHHs, Ha CKUThbKM e()eKTUBHA HOTO JIOMOMOTra, SIK OI[iHIOETHCS
BapTICTh TaKOi JOIIOMOTH;

YU TOTPIOHO PO3POONATH CIelialbHy JOKYMEHTAllF0 Ha JOJAaTOK [0
Ti€l, M0 HaJa€ MOCTaYaJIbHUK,
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* sKi MOTPiOHI JIOACHKI pecypcH, Ta sKe HaBYaHHS Oyne MoTpiOHO AJis
HUX.
9.  JlerkicTh eKcruIyartallii mporpamMHOro 3a0e3ledeHHs KOPHUCTyBadeM
OIIIHIOETHCS 110 TAKUX OCHOBHMX MTyHKTaX:

* 4yu po3polJIIEThCS TporpaMHe 3a0e3leueHHs 3 OpIEHTAIll€l0 Ha
OOUMCIIIOBANIbHY  CHUCTEMY KOpHUCTyBada 1 UM ICHY€E TIOBHa
JIOKyMEHTallisl, 110 OMHUCY€ MpOLEeAypy eKCIuTyaTalii MNporpamMHOro
3a0e3neuendsa Ha EOM;

* Yy € BXimHI (OpMH 1 JOKyMEHTH, a TaKOX IHCTPYKIii 3 IXHBOTO
MiITOTOBKU JIOCTATHBO SICHUMHU 1 3pO3YMIUIMMU,

°* Yy BBaXa€ KOXEH TpaliBHUK, M0 OyJe BUKOPUCTOBYBATH IIe
nporpamMHe 3a0e3reydeHHsl, 10 porpamMHe 3a0e3nedeHHsl 3aJ0BOJIbHSIE
fioro norpedu 3 MiHIMaJILHUMHU BUTPATAMH.
10. KinbkicTh 1 SKICTh MOKyMEHTallli, IO MOCTABISETHCA 3 MPOTPaAMHUM
3a0e3MeYeHHSIM.

I[OK}’M@HT&L[ifI IIOBUHHA CKJIAAATUCH 3 .

*  PEKJIaMHOI,
* eKcIUlyaTaliiHo1,
* JIOKyMeHTaIlil po3poOHuKa (CynpoBin ).

PeknamHa mokyMeHTallisl MpU3HaYeHa JJisi MapKeTUHTy (moTped mponaasiis) i
MOBMHHA MICTHTH OCHOBHI JaHi mpo mporpaMHe 3a0e3mnedeHHst ((yHKIIOHATbHI
MOXJIMBOCTI, OCHOBHI XapaKTEPUCTHKH, BKJIOUarodu BUMOru 1o EOM i mam'sTi,
OiATpUMYBaHI TPHUCTPOi, YMOBH eKCIUTyaralii; KiJbKICTh BX€ HasBHHUX
KOPHCTYBa4iB, MOJJIMBOCTSAX Y TIOPIBHSHHI 3 aHAJIOTIYHAMHU MPOIYKTAMH).

PeknamMua nokymeHTarisi moBUHHA OyTH HaJpyKOBaHa aHTIIHCHKOIO abo pigHOIO
MOBOIO KOPUCTYBayYa i CKJIaIaTHCS 3 MPOCTIEKTIB 1 3araJIbHUX OTIHCIB.

EkcrutyataniiiHa OOKyMeHTalis IpU3Ha4Ye€Ha [Jisi KOPUCTYBadiB JaHOTO
nporpaMHoro 3abe3nedeHHs, TOOTo:

* -CUCTEMHUX  CIELialiCTiB, 0  BCTAHOBIIIOIOTH  IIPOrpaMHe
3a0e3neuendsa Ha EOM,;

* -MPUKJIAAHUX CIEMITICTIB 1 MpPOrpamicTiB, IO BHUKOPUCTOBYIOTh
nporpaMHe 3abe3reueHHs MpU Po3poOlll aJropuTMy 1 MporpamyBaHHI
MIPUKJIATHUX MTPOTPaM.

Bona nmoBrHHA MiCTUTH, SIK TTPaBUJIO, TaKl TOKYMEHTH -
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* 3araJbHHN OMMC (KOHIEMIIT i MOYIJIMBOCTI) aHTIIHCHKOK UM PiTHOIO
MOBOIO KOPUCTYBaya,;

* IHCTPYKIIIO [JI1 BCTAaHOBJEHHS Ha pigHIA MOBI KOpHUCTyBadya B
CEepelloBUILl  ONepauidHOl  CHUCTeMH 1  BHKOPHUCTOBYBAaHOI'O
ycratkyBaHHs (EOM );

* IHCTPyKWif0O MO eKciutyartamii (BUKOpPHCTaHHIO) MPOrPaAMHOTO
3a0€e3IeYeHHS,

* MOBIJIOMJIEHHS, 1110 BUJAIOTHCS MPOTPaMHUM 3a0e3MedeHHsM,;
* IHCTPYKUIIO AJIsl 3aIyCKY KOHTPOJIBHOTO MPUKIIALIY.

Kinpkicte 1 00csirh  JOKyMeHTallli 3aleXWTh BIJI CKIAJHOCTI 1
KOMITOHEHTHOTO CKJIaAy JOKyMeHTalil (OmMc MOBH, OMKC 3aCTOCYBaHHS JIaHOTO
IPOTpaMHOTO 3a0e3redeHHs, IHCTPYKIisl Jisi omepartopa i T.1.). [HCTpykmis 3
eKcIuTlyaTallii s MPUKIAJHOrO TpOorpaMHOro 3ale3rledeHHs IMOBUHHA OyTH
HalMcaHa piJHOI0 MOBOIO KOpHCTyBaua. JlokyMeHTalliss MTOBUHHA OyTH HalvcaHa
MPOCTOIO, TOCTYITHOIO MOBOIO, OCOOJIMBO, SIKIIO L TOKyMEHTAaLlisl Mpu3HaYeHa s
KOPUCTYBauiB  TEPCOHAIIBHUX  KOMIT foTepiB.  JlokyMeHTalis  po3poOHHMKA
HacaMmIiepe]] MpU3Hava€eThes ISl IepCOHaIly, 10 3A1MCHIOE PO3BUTOK 1 MIATPUMKY
LBOTO MpOrpaMHOro 3ade3nedeHHs. Ko nependaydaeTbCsi PO3BUTOK 1 CYyHpPOBIJ
TaKOTo MPOrpaMHOro 3a0e3nevYeHHs, JOKyMeHTallis TOBUHHA MICTUTH TaKOX:

* TEKCTOBHH OIKC JIOTIKH MPOTPaMHOTO 3a0e3NeYeHHS,
* JTOKJIaZH] OJIOK-CXEMU,
* TEKCTH MMPOTpaM Ha BUXIJIHIH MOBI TporpaMyBaHHS.

JloxyMeHTarliss po3poOHHMKAa MoOKe OyTH HamWcaHa Ha pigHId MOBI
po3poOHMKA.

11. sxy miaTpuMKy mporpaMHoro 3abe3rnedeHHs Oyne 3abe3nedyBaTH
MOCTaYaIbHUK? Po3pobrmK (mocTavyabHUK) MMOBUHEH
CYNPOBO)KYBaTH BHUKOPWCTAHHS IMPOTpamMHOro 3abe3redeHHs 1 Woro
oOciTyroByBaHHsI (BUIpAaBIIEHHS MMOMHIIOK, SIK Y Tporpamax, Tak i B
NOKyMeHTallii). PO3BUTOK mporpamMHOro 3a0e3rnedeHHs € iCTOTHUM He
TITBKU U1 KOPUCTyBaya, SIKMUA 3 MOYaTKOM MOro BUKOPUCTAHHS
3MIMCHIOE CBOI MisNIbHICTG B 3ajaHiidl  igeosorii  (mepexim 0
BUKOPUCTAaHHS IHILIOTO TMpOrpaMHOro 3ale3ledeHHs y 3arajibHOMY
BUIIAJIKy O3Ha4daB OW JUIsI KOpUCTyBada TepeHaBYaHHS TIEPCOHAIY,
neperyiaHyBaHHST METOJUKH OIpalfoBaHHS JaHuX i T.O.), aje i He
MEHIL BaXJUBO Uil camMoro po3pooHuka. IlocTiiHUE pO3BUTOK
pOrpaMHOTO 3a0e3NeyueHHs] O03BOJIIE PO3POOHHUKY 30epiraTu Bike

91



icHytouy 0a3y KII€HTIB, a TakoX poOutn ManoeeKTUBHUM
HECaHKI[IOHOBaHE KOITIIOBaHHS.

Po3poOHuK pa3zoMm i3 mocTavyaibHUKOM MPOTPAMHOTO 3a0e3NeyeHHs] TOBUHEH

3a0€3MeYnTH TaKi OCHOBHI MOCIYTH 0 OOCIYrOBYBaHHIO KJII€HTIB :

BCTAHOBUTH TIpoTrpamMHe 3a0e3MedeHHs Yy KII€HTa, SKIo Oyne
MOTpiOHO;

MIEPiOIMYHO MOCTABIISATH KIIIEHTY 3MiHH JIO ITPOTrPaMHOT0 3a0e3MeueHHs
1 JOKyMeHTallii,

BUTIPABJIATH BHUHHUKAIOYl TIOMUJIKM B MporpaMHOMY 3a0e3meueHHi
(BUMOTM 1O TIBHIKOCTI BHUIPABICHHS IMOMIJIOK 3aJeKUTh BiJ
XapakTepy IOMHJIKH, YacTOTH BUKOPHCTAaHHS KII€HTOM - IIOMAHS,
IIOTYIKHS, IIOMICSII 1 T.1.);

MPOBOJIUTH KOHCYJIbTAIlil JIsl KJII€HTIB PO MOXJIUBOCTI MPOrPaMHOTO
3a0e3rnevyeHHs 1 Horo BUKOPUCTAaHHS,

OpaTu ydacTh y pa3i moTpeOu, y CHUTBHUX i3 KIIEHTOM MpPOeKTax i3
3aCTOCYBaHHSIM JJaHOTO MIPOTPAMHOT0 3a0e3MeYeHHS;

nepiognydHo iH(GOpMyBaTH KIIEHTIB PO MOTOYHUN CTaH 1 MEePCIeKTUBU
PO3BUTKY IPOTrpPaMHOro 3abe3leueHHs Yepe3 pO3CUIIaHHS TeXHIYHUX
MOBI1IOMJIEHb, OpTaHi3allito ceMiHapiB.

OO6cnyroByBaHHsi 1 HaBYaHHS KOpPUCTyBauiB - I[iaTHe. HaBuaHHs

MIPOBOAMTRLCS HA PiJIHIM MOBI KOPUCTYBa4a, B OKPEMUX BUIAJKaX - HA aHTJIHACHKIHN,
MOJKJIMBI BapiaHTH 3 TIEpeKIaTadeM.

12.

13.

14.

Komm Oyno po3pobiieHo mporpamHe 3a0e3ledyeHHs, SK JIOBIO BOHO
eKCIUTYaTy€eThCs 1 CKITBKM KITIEHTIB HOr0 BUKOPUCTOBYIOTH? Binmosii
Ha Il TUTaHHS JaayTh YSBJICHHS IPO HaIAroKEHICTh, SKOCTI MU
e(eKTUBHOCTI MpOrpamMHOro 3abe3meueHHs .

Ska 3aranbHa BapTICTh NpUAOAHHS 1 BUKOPUCTAHHS MPOrPaMHOTO
3abe3neyeHHsA? Y 3arailbHy BapTiCTh HEOOXIMHO BKIIOYATH, SIK
BapTICTh CaMOTr0 TPOTPaMHOTO 3a0e3ledueHHs, TaK 1 Ti BUTpaTH, IO
MOXYTh BUHUKHYTH B pe3yinbTaTi Moaudikamii MiJ BHUMOTHU
KOpPHUCTYyBaua, 3MiHU BXe ICHYIOUOl B KOPUCTyBaya CUCTEeMH, HaBYaHHS
nepcoHay 1 KOHBepTyBaHHS IporpaM 1 (aitniB kKoprucTyBaya.

OuiHka noctayajibHUKA MPOrPaMHOT0 3a0e3MeUeHHs.

omiHka Kaamidikamii 1 AOCBiLy poOOTM Ha pPHUHKY pO3pOOHHKA i
nocravajbHHUKa IPOrpaMHOro 3a0e3neyueHHs;
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15.

JOCBiZ] 1 TOMYJSIPHICTh (ipMH-areHTa, IO 3AIMCHIOE MapKETHHT
pOrpamMHOro 3abe3rneyeHHs Ha MICLIEBOMY PUHKY.

Ha sxux ¢iHaHCOBHUX yMOBaX MpPOAAETHCS MporpamMHe 3a0e3nedeHHs,
TOOTO

MOJKJTUBICTh TOKYIIKH 1 (a00) opeH u;
SIKi ICHYIOTbh CTIeIIU(ivHI YMOBH MPH KyMiBiIi / OpeHi;

Y ICHYIOTh OOMEXeHHs Ha BHKOpPHUCTaHHS abo Moaudikarito
IporpaMHOro 3a0e3leyeHHs, a TaKo)XX Ha HaJaHHS CcepBicy IO
00CIIyrOBYBaHHIO Ta SIKi,

sKa JA€ThCsl 3HIKKA TPU eKCIuTyararlii nakety Ha aekiiibka EOM B
OJIHOTO KOPUCTYyBaya,

YW ICHYIOTh JIOJJaTKOBO OIUIa4yBaHlI pEeXUMHU B MIPOrpaMHOMY
3a0e3MeduenHi, SIKIIO TakK, TOMl AKa IXH 11Ha,

1iHa 32 00CTyrOBYBaHHS i HABYAHHSI.

6.3 IIpouec npuadanns 13 kopucryBauem

[Tin mpouecom mpuadaHHS MPOTPaMHOro 3ade3neyeHHs OyAeMO po3yMiTh
MOCJIIIOBHICTh JII MOKYILS BiJf MOMEHTY yXBaJeHHs PILLI€HHS NpO HEOOXITHICTh

npuadaHHS TOTPIOHOTO TMporpaMHOro 3abe3redyeHHs [0 MOMEHTY IoYaTKy

excruTyararii. Huxde onmucyeThest Taka TOCTiOBHICTD il MOKYTIIIS, 110 BU3HAYAE
MPUHAHATHI HA PUHKY TIpoIlec BUOOPY 1 KYMiBJIi MPOrpaMHOro 3a0e3neyeHHs.

1. Buznauenns eumoe 0o npoepamuozo 3abesnederns. [lokynenpb, BUXOAIIN

3 aHaJli3y 3ajad4, 0 CTOSATh Mepe] HUM, BU3HAYa€ MOJKJIMBI IIJITXU 1X BUPIIICHHS.

Jlyis uporo oMy Hacammepe/ MOTpiOHO BUBHAUUTH:

OCHOBHI (DYHKIIIT, SIKi TOBUHHO BUKOHYBaTH MporpamMHe 3a0e3reyueHHs;
sSIKi 3BMYAifHO BHU3HAYAIOTHCS 4Yepe3 OMHC BXiIHUX JaHUX, AITOPUTMIB
iX ompairtoBaHHs Ta (OPMH BUXITHUX JaHUX;

KOHQIrypallifo  ycTaTKyBaHHS,  ONepaliiiHy  cHCTeMy, MOBH
nporpaMyBaHHS ¥ iHIII TeXHIYHI 1 mporpamHi 3aco0u, 110 MOKYIelb
IUIaHye  BUKOPUCTOBYBAaTM  pa3oM 13  JaHUM  IPOrpaMHUM
320€3IIeYEHHSIM,

MOXJIMBI 3B'S3KM 3 BXE€ ICHYIOUMM IIPOrpaMHUM 3a0e3ledeHHsSIM B
TTOKYTIIIA.
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2. 36ip iHdopMallii Mpo HasBHICTb Ha PUHKY MPOrpaMHOro 3abe3reyeHHs,
10 TOTEHLIHHO MOXXe 3aJ0BOJBHUTH MOKymus. JDxepenamu Takoi iH(opmarii
3BHYANHO CITyKaTh '

e creriaii3oBaHi 3BITH,

°* OMISAW 1 CTATTI IO TPOrpaMHOMY 3a0e3NedYeHHI0 y MepioIuYHUX
gyacomwucax i ra3erax 1o mporpaMyBaHHIO;

* peKJaMHI Marepianu ¢bipM-TocTavanbHUKIB POrpaMHOro
3a0e3MeueHns,

* KOHCYJbTaHTH B c(hepi MapKETHUHTY MPOTPAMHOTO 3a0e3MeueHHs;
* KOpHUCTYyBadi MporpaMHOro 3ade3neyeHHs .

3. Ananiz npoecpammnozco 3abesneuenHs, sIKe TIOTEHIIIHHO 3a0BOJIBHSIE
KOpPHUCTYBaua, 3 METOI BUOOPY NEKITbKOX MPUKIATHUX MAKeTIB JUIs X MOAabIIOl
JIeTalbHOI OL[IHKY 1 OPIBHAHHS. Takuil AeTalibHUN aHai3 TPOBOJAUTHCS MO TAKUX
OCHOBHHX KPHUTEPisIX TPOTrPaMHOTO 3a0e3MeueHHS:

* - IiHA,
* - OCHOBHI ()yHKIIIOHQJIbHI MOXJTMBOCTI;
* - HeoOXiJHEe yCTaTKyBaHHS.

4. Ooeporcanns ingpopmayii npo npoepamue 3abe3neyeHts y KOPUCTYBadiB
nakety. Yepe3 KOpHUCTyBadiB MPOTPaMHOTO 3abe3redeHHs] MOKYyTMels 3'5ICOBYE Ti
peanbHi TpoOJieMHd, i3 SKUMH 3iTKHYBCS KOPHCTyBad IIpM BCTAHOBJEHHI Ta
ekcrutyaTtartii. Hanmpukiam, oOMexXeHHS Ha BUKOPUCTAHHSI, BUSIBICHI TOMUJIKH, SIKi
BJIOCKOHaJICHHS Oynu © OaxkaHi, SK Yy JIACHOCTI OpraHi3oBaHi MiATpUMKa 1
JoroMora 3 60Ky rmocradajbHHKA.

S. Iputinammsa piwenua. OLIHUTU K€ 13 PO3MISIHYTOrO MPOrpaMHOIO
3a0e3reueHHs] HAWTOBHIIIE 3a[0OBOJIbHSE BHMOTAaM IOKYMIS i TPH IbOMY Mae
HIDKYY [IHY 1 TPUAHATH PIIISHHS TPO MPUI0aHHS.

6. Obeoeopenns i nionucanns konmpakmy. He 1CHye eIMHOro cTaHIapTy Ha
KOHTPaKT Ha KymiBlio abo opeHay mporpamHoro 3abesmeueHHs. IIpore,
He3BaXKalouW Ha Te, M0 KOXHUM TIOCTadalbHUK IMPOTPaMHOro 3abe3redeHHs
IIPOTIOHY€ TOKYIIIIO CBili BapiaHT KOHTPAaKTy, OCHOBHi YMOBHU 1 TMOJOXXEHHS iX
OJTHOTUTIOBI 1 BHM3HAYAIOTBCS, SK IMOCTAYaJbHUKOM, Tak i mMmokymueMm. Huxue
NepepaxoByIOThCS 3arajlbHOBU3HAHI MTOJIOKEHHS KOHTPAKTY .

* OyHKITIOHATBHI MOXJIMBOCTI, CIIELIJIbHI ¥ 1HII BJIACTUBOCTI 1 MOYKJIMBOCTI
MPOrpaMHOTO 3a0e3MedeHHs TOBUHHI OyTH 4iTKO crernudikoBani. e MmoxxHa
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3pOOWTH, HAMPUKIAJ, TMOCHWIAHHSAM Y KOHTpaKTI Ha TIOBHUH KOMIUIEKT
JTIOKyMEHTAIIIi.

* V KOHTpakTi crnenudiKyeTbcs MpeAMeT IOCTayaHHs, SK-OT: JAeTaJbHUM
NepetiK CKJIaJ0BUX YaCTHH MPOTpaMHOro 3abe3reueHHs, y sKiid ¢opmi BOHO
IOCTaBIsAEThCS (BUXigHMN ab0 00'eKTHHH KOJ), crHerudikallis MTOBHOIO
KOMIUJIEKTY JOKYMEHTALlI].

e Moxe OyTH BHU3HAQUYE€HHMI TrapaHTIMHUN MepioJ 3 MOMEHTY BCTaHOBJICHHS
MPOrpaMHOTO 3a0e3MevYeHHs], MPOTATOM SIKOTO TOCTa4YaJbHUK 3I1HCHIOE
00CIIyroByBaHHsI 1 JOMOMOTY TMOKYIILIO B OCBOEHHI poboTu 6e3mnatHo abo
Ha MUJIbIOBUX YMOBaX.

e HaBuaHHs, 00CIIyroByBaHHS Ta BCTAHOBJICHHS IPOTPaMHOTO 3a0e3INedeHHs,
3alpPONOHOBAHI IMOCTAYaJbHUKOM, TOBHHHI OYyTH YITKO BH3HAYeHl 3
BKa31BKOIO iXHbOI BapTOCTI.

e [loBuHHI OyTM BHU3HAuY€Hl: MeTOJMKAa Ta MAaKCUMaJbHUWA TEepMiH
BUIIPABJICHHS MOMMWJIOK y Tporpamax i JOKyMeHTalii B MicasrapaHTiiHUN
nepios.

* BumnpaBieHHs MOMUJIOK y MporpaMHOMY 3a0e3ledeHH] B MicasrapanTiiHuR
nepiosl MOCTayalbHUK MPOTrpamMHOro 3abe3redeHHs 3[iHCHIOE 3a BIIACHUM
paxyHOK.

e JIns mepmMX KOPUCTYBayiB MPOrpaMHOro 3a0e3NeyeHHs Moxke OyTu
OpraHizoBaHa IIOCTA4aJIbHUKOM JIOAaTKOBa JOIOMOra B  OCBO€EHHI
(HanpukIaa, TPUBANIIIMKA rapaHTIHHUHN 1epio]], 6E3KOIITOBHA eKCILTyaTallis
B TIOYATKOBUH TIepioJl Ta iHIIY TOTIOMOTY).

» KopuctyBad Moke MaTH MpaBo Mon(DiKyBaTH MporpaMHe 3a0be3rnedeHHs. Y
IbOMY  BHWIIaJKy T[OCTaYaJIbHUK He  3000B's3aHU  37iliCHIOBaTH
006ciyroByBaHHsI MOIM(IKOBAHOTO MPOTPaMHOTo 3a0e3eyueHHs.

 V Bumanky OaHKpyTCTBa abo0 NPUIMHEHHS CBO€I MAISUIBHOCTI 3 1HIIOL
MPUYMHA NOCTAYaJbHUK MOBUHEH rapaHTyBaTU KOPHUCTYyBauyy HaJaHHS yCix
BUXIJJTHUX MaTepialiB MNpo MporpaMHe 3abe3leyeHHs [JIsi TOoro, 100
KOPUCTYBa4 MII' CaMOCTIHO MIATPUMYBaTH poOOTYy MIPOrpamMHOro
3a0e3neyeHHs. B oMy BHUMaaKy B KOHTpPakKTi MOBHUHHI OyTH OOTOBOpeHi
KOMEpLIHHI 1 1HII YMOBH HaJIaHHs TAKUX MaTepialiB.

e [locTauaqbHUK TIOBMHEH TapaHTyBaTH IMATeHTHY YHCTOTY IPOTPamMHOTO
3a0€e3MeYeHHs.

e KopuctyBau MOBHMHEH TapaHTyBaTW IOCTayaJbHUKY 30epiraHHs IpaBa
BJJACHOCTI TMOCTayajbHUWKA Ha IMporpamMHe 3a0e3ledeHHs, TOOTO He
KOIIOBaTH, He TNepefaBaT, He MpoJaBaTh 1 T.JI. OporpamMHe 3a0e3nedyeHHs
TPeTiil CTOPOHI 0e3 103BOJTy MOCTayalbHUKA.

e KopuctyBau MOBHHEH MaTd MpPaBO MPOTArOM TapaHTIHHOTO NEpIoay
pO3ipBaTH KOHTPAKT 1 MOBEPHYTHU MporpaMHe 3abe3neyeHHs: 6e3 10JaTKOBUX
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BUTpAT JJIs cede B TOMY BUMAJAKY, SKIIIO BOHO HE BiAMOBigae crerudikariii i
HEe BUKOHY€ a00 BUKOHYE, ajie HeBipHO, ONrcaHi (QyHKIII.

Skio nporpaMHe 3a0e3nedeHHs] OPeHAYEThCSl Ha MeBHUN CTPOK, TOJII MiCHs
3aKIHYEeHHS IIbOTO TEPMiHY KOPHUCTyBau MOBHHEH a0O MOBEPHYTH BCi KOIIil
IporpaMHoOro 3abe3neyeHHs 1 JOKyMeHTallll ocTavyajbHUKY, 200 MOBEpHYTH
BC1 KOMI1 JOKYMEHTalll 1 3HUIIUTH POTrPaMH.

VY KOHTpakTi MOBHHHI OyTH BH3Ha4YeHI mpoleaypa i KpuTepii mpuiMaHHS
MIPOrpamMHOro 3abe3MneyeHHs KOPUCTYBAUEM.

IInaTexi MOBUHHI 3A1MCHIOBAaTHCS MPONOPLINHO YaCTHHAM MPOrpaMHOTO
3abe3IeueHHsl, 110 MOCTaBISAIOTHCS, HAIAHOMY CEPBICY, a TaKOX ITICJIs TOTO,
SK KOPHUCTYBad TIEPEKOHABCS B TMPaBWIbHIN Ipale3gaTHOCTI MPOAYKTY
BIJIMOBIAHO J10 crienndikallii Horo BIacTUBOCTEN 1 PYHKIIIM.

VY KOHTpakTi MOBUHEH OyTH BU3HAaYeHM mTpad, K 171 mocTayalbHUKA, TaK
1 JJI1 KOpUCTyBaya y BHUIIAQJIKy MOPYLIEHHS Y35TUX HUMH 3000B'si3aHb a0o
MOJIOKEHb KOHTPAKTY.

Llina Ha mporpamue 3abe3nedyeHHs (OPMYETHCS 3 BpaxyBaHHSM Oaratbox
YUHHUKIB. BUTPAT Ha PO3POOKY, PIBHS KOHKYpPEHIIIl Ha PUHKY, PIBHS ITOIUTY
PUHKY Ha JaHWU{ KJac MPOAYKTIB, BIJIMOBIJHOCTI XapaKTepUCTUK TMaKeTy
BUMOTaM PUHKY, JOCBITY 1 TOMYJISIPHOCTI pO3pOOHUKA 1 MPOABILISl HA PUHKY.
Tomy BHU3HAUeHHS peasibHOI LIHU MPOTPAMHOTO 3a0e3MedeHHs Ha PUHKY
noTpedye BpaxyBaHHS BCIX LMX XapaKTePUCTUK, NMPUUOMY OKpemi 3 IuX
YMHHHKIB MOKHA pPeaJIbHO OLIIHUTH TIJBKH MiJ] YaC MAapKeTUHTY MPOAYKTY Ha
pUHKY. 3 TIbOTO BWIUIMBAE, IO JO TIOYaTKy TIPOJax, IporpamHe
3a0e3nedeHHs] MOBUHHE OyTH MPOJIEMOHCTPOBAHUM TMOTEHIIIHHUM KITIEHTaM
i, SIK TpaBWJIO, BiATECTOBAaHE KIII€EHTAMH, 1 TINBKUA TICIS I[OTO MOXKHA
MpUIAMAaTH PillIeHHs PO HOro Mpoaax.

BcranoBnennst mporpamHoro 3abesrmeueHHs Ha EOM 1 gocmigHa
eKcIuTyartarisi. AHaji3 pe3ybTaTiB JOCTIIHOI eKCIuTyaTallii Ta MOpiBHIHHS
OTPUMaHUX pe3ylbTaTiB 3 OYiKyBaHUMHU. SKIIO sKi-HeOyAb (QYHKIIT
nmporpaMHoro 3abe3mnedeHHs abo sKi-HeOyab 3000B'si3aHHS MMOCTAYaIbHHUKA
HE BUKOHYIOTHCS, TMOBHUHHI OyTW Mouari BIAMOBIAHI [ii, sSKi MOKYTeIb
MMOBUHEH 00YMOBUTHU B KOHTPAKTI.
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