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TEMA 1. Beryn y TexH0J10Tii NporpaMmyBaHHs.
MogaeJii ;KUTTEBOT0 HUKJLY POTPAMHOI0 3a0e3Me4YeHHs

ba3zoei nonamms, 6uou npocpammnozo 3ade3neueHns

TexHoJioris nmporpaMyBaHHsl - JMCLUIUIIHA, [0 BHUBYAE
TEXHOJIOTIYHI ~ MPOLECH  MpOorpaMyBaHHS Ta  MOPAJOK  iX
IPOXOIKEHHS.

CropiiHeHI TOHSATTS A0 TEXHOJOTil mNporpaMmyBaHHS SIK
IUCLUIUIIHU
e Komn'orepni Haykn (Computer science) — CyKynHiCTb 3HaHb

Ta TPAKTUYHUX HABUYOK, SIKI BUKOPHUCTOBYIOTH CIEI[aJIICTH 3
iHpopMaIiHHUX CHCTEM, 00YHCITIOBAIBHOT TEXHIKH,
1H(pOpPMATHKH.

e CucremHa iHxeHepia (System engineering) — po3nija Haykw,
10 BUBYA€ MUTAHHSA pPO3POOJIEHHS KOMI'IOTEPHUX  CHCTEM
(apxitekTypa, mu3aiiy, interpanis, [13 ta in.).

e IIporpamua in:xkenepis (Software engineering) — nucuuniina,
CIpsIMOBaHa Ha pO3pOOJEHHS W CYMpPOBOKEHHS HMPOTPaMHOIO
3a0e3MeueHHsl CUCTeM, 110 (YHKIIOHYIOTh HaJiiHO Ta
e(eKTUBHO, MOXYTh BJIOCKOHAJIIOBATUCS M €BOJIIOLIOHYBaTH Ta
BI/IMIOBIZIAfOTh BUMOTAM, BU3HAYCHUM 3aMOBHUKOM [1].

IIporpamyBannsi  (Programming) - mporec mMiAroToBKU
3a/1a4 A X po3B'sA3aHHS 3a JOIOMOrOK KOMI'IOTEpa; 1TepariiiHuil
Ipoliec CKIaJaHHs IPOrpam.

IIporpama — gani, m0Opu3HAueHl JUIS  YHOpPaBIiHHSA
KOHKPETHHUMH KOMIIOHEHTaMH CHUCTEMHU OOpoOKku iHdopmarii 3
METOI  peaiizailii MeBHOro airoputMy [2], mOCTiTOBHICTH
MallMHHUX KOMaHJ, NpU3HA4YeHa JJs JOCATHEHHS KOHKPETHOTO
pe3ysbTary.

IIporpamue 3ade3nevyenns (I13/Software) — xommn’roTepHi
poTpaMH, MPOIEAYpPH, a TAKOXK JOKYMEHTAIlisl W JaHi, Mo 3 HUMHU
acoliiioBaHi, SKi CTOCYIOTbCA (YHKIIOHYBaHHS KOMI FOTEPHOI
cucremu [3].



VYuepire tepmin software yBiB Bimomwuii cratuctuk JKOH
T’rokeit (John Tukey) y 1958 p. i1 mno3HayeHHS pi3HHMI
amapatHoro 3a6esmeuennss EOM (hardware) Bix 3acoGiB 0O0poOku
JAHHX.

b’sipue Crpayctpyn (Bjarne Stroustrup) 3asmaums, mo mo0pe
[13 He MOXHA TIOOAYHTH, aJie¢ MOXHA BITIYTH, KOJIM BOHO TPAITOE 13
nomMusIKamu [4].

3a BUAaMHM BHKOHYBaHMX (DYHKIH MporpamHe 3a0e3reueHHs
NOAUIAETHCS HA CHUCTEMHE, NMPUKJIAJHE Ta IHCTpyMEHTallbHEe. Takwuii
TIOIiJT € YMOBHHM, OCKLIBKYU IIUPOKE 3aITPOBAKEHHST KOMIT FOTepU3allii
NPUBEJIO 0 TOTO, IO Maibke KOXKHA IpOrpaMa Mae O3HAKM KiTBKOX
Bumis I13.

Buu nporpamuoro 3aée3ne4eHHs

Cucremue TII3 (System software) mnpusHauene st
yIOpaBIiHHSA pOOOTOI KOMI'IOTEpa, PO3MOALTY HOTOo pecypcis,
OIATPUMKH Jiajiory 3 KOPUCTYBAa4aMH, a TaKOX JUIS YacCTKOBOI
aBTOMaTH3allii po3poOJeHHs HOBUX Mporpam. Sk mpaBuio, CUCTEMHI
nporpaMu 3a0e3neuyloTh B3a€MOJII0 1HIIMX MPOTrpaM 3 anapaTHUMU
CKJIaJIOBUMH, OpraHizalito inTepdeiicy kopuctyBaya. BiniiastoTs Tpu
TUIU cucteMHoro 113:

e omnepaniiina cucrema (OC) - mporpamHe 3a0e3nedeHHs, 10
3abe3neuye 1HQPACTPYKTYpy, Ha SKIH MOXYTb MpaIfOBaTH
npuknagdi  nporpamu. Haiimommpenimi OC - Microsoft
Windows, Mac OS X ta Linux;

e CHCTeMH NPOrpaMyBaHHs - TPU3HAYeHI JJIS TOJIETIIEHHS Ta
YacTKOBOI ~ aBTOMaTu3alii  mpouecy  po3poOJieHHs — Ta
BIJIJIarOJ[KEHHSI TIPOTpam;

e cepBicHi mporpamm (yTuaaiTH) po3mmproTh MoxHBOCTI OC.
Jlo yTHIIIT BIHOCATH apXiBaTOPH, aHTUBIPYCH, TpaliBEpH Ta iH.

IMpuxkaague I3 (application, application software) -
KOMIT'IOTEpHA Nporpama, 10 BHUpIlIye KOHKpETHI 3aj1adi (axoBoi
TSITEHOCTI KOPUCTYBaya.

Incrpymentanbie I3 mpusnadeHe s po3poOieHHs BCiX
BUJIB 1H(OpMaliiiHO-iporpamMHoro 3abe3nedeHHs. [Ipu mpomy miza
iH(popMaLiiHUM 3a0e31eueHHIM PO3YMIIOTh CYKYIHICTb


http://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F

MONEPEIHBO TIATOTOBICHUX JaHUX, HEOOXITHUX I poOOTH
nporpamMHoro 3abesneueHss. [{o iHcTpymentansHoro I13 BigHOCSTH
TEKCTOBI  PEJAKTOPH, CHCTEMH KepyBaHHS 0Oa3aMH  JaHMX,
TPAHCIATOPHA MOB IIPOrpaMyBaHHS.

Po3po0.1enHs1 nporpaMmHoro 3ade3nev4eHHs

InTerpoBane cepeaoBuile Ppo3po0JIeHHSI NPOrPAMHOIO
3a0e3neuennst (integrated development environment, IDE) — e
cUcTeMa  MpOrpaMHUX  3aco0iB, 110 BUKOPUCTOBYETHCS
porpamMicTaMu JIjisi po3poOJICHHS MPOTPAMHOTO 3a0€3ICUCHHSI.

SIk mpaBMIIO, CEpEOBUIIE PO3POOIICHHS BKIFOYAE TEKCTOBHUIA
peaaKTop, KOMIIIATOP 1/ab0 iHTepmperaTop, 3aco0M aBTOMATH3allii
CKJIaJlaHHsl, HaJaro/pkyBaB Ta pPI3HOMaHITHI IHCTPYMEHTH JUIS
KOHCTpYIOBaHHs rpadiuHoro iHrepdeiicy KopucTyBaya. 3HAYHE
HOMIMPEHHsST 00’ €KTHO-OpieHTOBaHOTO  mporpamyBands  (OOII)
NpUBEJIO JO TOr0, IO CYYacHi 1HCTPYMEHTH pO3pOOJICHHS
BKJTIOYAIOTh Opay3ep KiaciB Ta iHcrekTop 00’ ekTiB. Ha cboroaHi 10
CepeIOBUIIl  PO3POOJICHHS  MiJKIIOYAIOTh CHCTEMY KEpyBaHHS
BepcisiMu, 3aco0u TecTyBaHHS Ta iH. Panime cepemoBuia
PO3pO0JICHHS MepeBakHO Npu3Havanucs s oxaiei mosu (Delphi,
Turbo Pascal, Borland C++Visual Basic), ame Ha cboromsi
IIMPOKO 3aCTOCOBYBaHi Taki cepenosuina, sik Eclipse abo Microsoft
Visual Studio, npusHaueHi 1j1st MyJIbTHMOBHOTO po3poosieHns [13.

Po3eumox mos, cmuie ma mexuonozii RPozPamMyeanna

Panni MoBU nporpamMmyBaHHA

Ilepui  enextpoHHi oOuucmoBanbHl  MammHH  (EOM)
BUHUKJIM BiJHOCHO HesaBHO — Yy 40-Bi poku XX cromitts. CiijoM 3a
MM BHHUKJIM W TepuIl MOBM IpOrpaMyBaHHS, SIKi OyiaM JOCUTh
NPUMITHBHI 1 OPIEHTOBaHI Ha YMCIOBI po3paxyHKu. Lle Oynu i cyto
TEOPETUYHI HAyKOBI pO3paxyHKH (mareMaTuuHi ¥ ¢i3uuHi), 1
NPUKJIA/IHI 3aBJJaHHS, B IIEPIIY Yepry y raiy3i BINChKOBOI CIIpaBu.

[IporpaMu, HanucaH1 Ha paHHIX MOBax MporpamMyBaHHs, Oyau
JIHIMHUMH ~ TIOCHIJIOBHOCTSAMH  €JI€MEHTapHUX  omepauii 3
perictpamu, B SIKUX 30epiranucst AaHi. ToMmy OyIb-III0 TEXHOJOTIS



nporpamyBaHHsi Oyna BincyTHs. llepmii kpokm B po3poOJIeHHI
TEXHOJIOTI1 TOJSTAIH Yy NpeOCmasieHHi Hnpocpamu Yy  ueisaoi
nOCIi008HOCMI onepamopié — TaK 3BaHWN ONEPAaTOPHHM MiaXii.
HamucanHio TOCTIAOBHOCTI MAaIIMHHUX KOMaHJI TEepeayBalio
CKJIQJJaHHS OIEpPAaTOPHOI CXEMH, IO BiJOMBaJIa TOCIIIOBHICTh
omepaTopiB 1 TMepexoau MK HUMH. Y TIeid TepioJ [movaio
3apOJIKYBATUCS MOHSTTS aJITOPUTMY.

[ToTpiGHO Big3HAYWTH, 1[0 PAHHI MOBH IPOTpaMyBaHHS OyiIu
ONTHUMI30BaHI T Ty amapaTHy apXiTeKTypy KOHKPETHOTO
KOMI'IOTEpa, MJs SKOr0 BOHM NpU3HAYAIMCS, 1 Xo4ya BOHH
3a0e3meuyBaii  BUCOKY  €(QEKTHBHICTb  OOYHCIICHb,  HISKOT
cragmapTtu3anii me He Oyno. Ilporpama, mo Oyna IIKOM
Ipane3aTHO0 Ha OHIM OOYMCITIOBANIbHIN MallMHI, 4aCTO HE MOTrJa
Oytu BuKOHaHa Ha iHmii. Takum uYWHOM, paHHI MOBH
porpaMyBaHHS ICTOTHO 3aJIeKaly BiJ] CEpeJOBHINA OOYUCIICHB i
npuOIM3HO BIANOBIJANIM Cy4YaCHUM MAIIMHHUM KojaMm a0o MOBi
acembOnepa. [lepmii MoBM IporpaMmyBaHHS 4aCTO HAa3WBAIOTh MOBaMU
HU3BKOTO PiBHS.

Yac nosaseu: 1940 poxu.

Cmucna  xapakmepucmuka:  JNiHiUHA — NOCTIO08HICMb
e/leMeHmapHux IHCMPYKYill «HUZbKO2O PIGHILY.

Ilepesacu: sucoxa oOUUCTIOBANbHA eheKMUBHICMb.
Heooniku: icmomua 3anesxcHicms 8i0 cepedosuiya 0OYUCIEHD.
Ilpuknaou: mawunni Koou, acembrepu.

ImnepaTuBHe nporpamyBanns (Imperative programming)

[Ipubauzno y 50-t1 poku XX cTOMTTS 3’SIBWINCA MOBU
MporpaMyBaHHs TaK 3BaHOTO «BHCOKOTO PiBHS» MOPIBHSHO 3 paHilie
PO3TIITHYTHMH TIOTIEpETHHKAMH.

Pi3Huns Bim MOB HHU3BKOTO PiBHS TMOJATAE y TMiABUIICHHI
e(eKTUBHOCTI Tpaii po3poOHMKIB 3a paXyHOK aOCTparyBaHHS Bij
KOHKPETHOr0 anapaTtHoro 3ade3meudenHsi. OIUH omeparop MOBHU
BHCOKOTO  PIBHS  BIAMOBIaB  MOCTIAOBHOCTI 3  KUIBKOX
HU3BKOPIBHEBUX KOMaHJI. Buxoasuum 3 TOro, W0 npozpamma
Gdaxmuuno senana  coboro Hadip Oupekmue, 36epHEHUX 00



Komn'tomepa, Takul MAX1T A0 TOpOrpaMMyBaHHsS — Ha3BalH
iMnepaTuBHHM.

MoskHa BBaXKaTW IO B €W Mepioj 3 SBUWIKCH CTHII, abo
napajgurMe, porpaMmyBaHHs. Ha puc.] HaBejeHa cxema iX pO3BHTKY.

HacTtynHuuM KpokoM po3BUTKY MPOrpam CTajo MiJBUIICHHS 1X
CTPYKTYpOBAaHOCTI — CTPYKTYPHMii WiAXia, mpu sKoMy 6uoinsiu
KAHOHIYHI cmpykmypu: JTiHIMHI AUISTHKA, TAKIA Ta PO3TaTy>KCHHS.
3aBISKM LBbOMY 3’SBUJACS MOXKIIUBICTH UYHUTAaTH 1 TEpeBipATH
mporpamMy SK TEKCT, a I1e MiABUIIMIO e(PEeKTUBHICTh Mparli
MIPOTPaMICTIB ITiJT Yac pO3pOOJICHHS Ta BIJIar0PKEHHS ITPOTPaM.

PaHHi MOBM NporpamyBsaHHA (3 1940 poxis)

OnepaTopHWiA Niaxia

ImnepaTneHe nporpamyeaHHA (3 1950 porkia)

CTRYHTYPHHA Niaxin Mpougay pHUA niaxin

JexnapaTtusHe nporpamysaHHa (3 1960 pokis)

DyHHUiOHANbHE MpOrpamMyBaHHA JNoriyHe nporpamyeaHHA

A 4

06’exTHO-OpieHTOBaHE NporpamyBaHHA (3 1970 pokis)
OB EXTHO-0OpiEHTOBaHE

Mpodieeo-KeposaHe

MapanensHi oGuncneHHA
nporpamMyeaHHa nporgamMyeaHHa

KomnoHeHTHe nporpamysaHHA (3 1990 poris)

Pucynok 1 — Ctuni nporpamyBaHHs

IMpouenypumnii minxin (Procedural programming) Ta
iMIepaTMBHI MOBH NPOrpaMyBaHHA

Po3mip mporpam noctiiHo 301IbLTYBABCS, TOMY IPOTPaMiCTH
noyanu oO0’€IHYBaTH OKpeMl IX YAaCTUHU Y MIJANPOrpaMu, sKi



rpynyBaigu y 0i0mioreku. biOmioTekw MiIKIIOYamucs 10 OCHOBHOT
pobouoi mporpamu, ska 3a HEOOXIJHOCTI BHUKIWKAla MOTPIOHY
nignporpamy. MakTUYHO TaKUH MiAXiag 30LIBIIMB CTPYKTYPHICTH
nporpaM — BeNUKa npozpamda cmana CYKVRHICMIO Hpoyeoyp-
nionpoepam. OaHa MiANpPOrpaMa, TOJOBHA, PO3MOYHHANIA POOOTY
Bciei mporpamu. ToOTO BimOyBesi mMepexii 0 HACTYIHOTO eTary
PO3BUTKY TEXHOJIOT1H — MPOLeYPHOr0 MPOrPaMyBaHHS.

[Ipu po3poOieHHI OKpemMoi HpoIenypH sl BHKOPUCTAHHS
IHIIUX TIpoIeayp MOTpiOHO OyJ0 3HATH JIMIIE iX NMPU3HAYCHHS Ta
crioci6. [IporeaypHuii miaxia AJO3BOJMB CKOPOTUTH 3aTpaTH Mpalli i
MAIIMHHOTO Yacy Ha CTBOPEHHS 1 MOJEPHI3allil0 Mporpam 3aBIsSKd
MOJKJIMBOCTI 3MIHM OKpeMoi Mpoueaypu Oe3 BTpy4aHHS B IHIII.
3’sBUNacs  MOXJIMBICTH  TIOBTOPHOTO  BHUKOPUCTAHHS  paHilie
HallMCaHUX MPOTPaMHHMX OJIOKIB 3aBJSIKA 1X iAeHTHdIKAil 1
HACTYITHOTO 3BEPHEHHS 3a ITUM 1IeHTH(]IKATOpOM.

Takox 3aBISKU CTPYKTYPHOCTI mporpam Oyna 30uibllIeHa ix
HAIWHICTh — MIANPOrpaMH CTald 3B’S3YBaTHCh OJHA 13 OJHOIO
TIIPKM LUISXOM Iepeaadi iM apryMeHTiB, 3MiHHI PO3NOJIUIHINCS Ha
JIOKAJTBHI 1 TJI00aBHI.

OkxpiM TOroO, MOSIBAa MOB BHCOKOT'O PiBHSI 3Ha4HO 3MEHIIMJIA
3QJICKHICTh peaiizallii Bij amapatHoro 3abesmedeHHs. I[o6 e
peamizyBatu, Oylu CTBOpPEHI CIEL[iaJli30BaHI OpOrpaMu  —
TPAHCJAATOPH, MPHU3HAYEHI I NEPETBOPEHHSI 1HCTPYKLII MOBU
mporpaMyBaHHS y KOJIM TE€BHOI MallMHU. BuKOpuCTaHHS
TPaHCIATOPIB MPUBEJIO A0 NEBHOI BTPATH IIBUIKOCTI O0UUCIIEHb, ajle
el HeloJiK KOMIIEHCYBABCS 3HAYHMM BHIpAllleM Yy IIBHUJIKOCTI
po3pobiieHHs 1 Moau(iKallii mporpam.

Takox y umeft mepiog  posmoyand — po3poOsIeHHsS
CHeliai30BaHUX MOB IPOTrpaMyBaHHs JIJIsl PO3B’sI3aHHS KOHKPETHUX
KJIAciB 3aJay: JIJs CUCTEM KepyBaHHs 0a3aMu JaHHX, IMITaliifHOTO
MOJIEJTIOBAaHHS Ta 1H.

Y Tolf wac mporpaMuM BCE YacCTillle pPO3pPOOIISIHCS s
BUKOHAHHS 3aBJlaHb BIHCHKOBOTO MPH3HAYCHHS, JUII KOCMIYHOT
raiysi, eHepreTuky — 1 BiJ HaJiHOCTI MporpaMHOro 3abe3rnedyeHHs
3aJIeKalu JII0AChK1 KUTTSA. OJIHUM 13 HallPSIMKIB YIOCKOHAJIEHHS MOB
nporpaMyBaHHS CTalo MiABUIICHHS pIBHA TUMI3allli JaHUX.



BukopucTanHs KOpPCTKO THITI30BaHOI MOBH TIpH  PO3POOJICHHI
nporpaMu J03BOJISIE€ M€ MMiJ 4ac i TPaHCHAIl y MalluHHI KOJIU
BUSBUTH OUIBLIICTH MOMHJIOK BUKOPUCTAHHS JAaHUX 1 UM
MiJBUIIMTUA SKICTh TMporpaMu. AJjie THmizaiisi oOMexye cBOOOIY
mporpamicta 1 He J03BOJISIE BHUKOHYBAaTH YaCTUHY IEPETBOPEHb
JAHMX, 10 YaCTO NOTPIOHO y CHCTEMHOMY MPOTPAMYBaHHI.

[IpakTuka mporpamyBaHHsS IOKa3aja, IO BeJIMKa 4YacTHUHA
BHUCOKOPIBHEBHX MOB, CTBOPEHHUX Y MEpioJ MPOLETyPHOTO MiAXOy,
JIy’)Ke BHIall0o peajizoBaHa, TOMYy BOHM a0o 1iX Bapiamii
BUKOPHCTOBYIOThCSI 10 LIbOro 4acy. Hampukian, a0 mporo yacy
BUKOPUCTOBYEThCST MoBa Fortran mnst peamizaniii 004MCIIOBaTIbHUX
anroputmiB, MmoBa COBOL mns ommcy 6i3Hec-mporieciB abo MoBa
APL, o noeranuo tpanchopmysanacsk y moBy C (Ci).

[ToTpeba minBuILlEHHS PiBHS THUMI3allili MOB IpOrpaMyBaHHS
npuBeia a0 nossu moBu Pascal (ITackasns). OxHouacHo 3 [lackanem
Oyna pospobnena moa C, mo 3Ae0UIBIIOIO OpIEHTOBaHA Ha
CHCTEMHE IPOrpaMyBaHHS 1 € CTaOKO THITI30BaHOIO MOBOIO.

Yac noseu: 1950 poxu.

Cmucna xapakmepucmuka: npocpama - NOCIIO08HICMb
IHCmpyKyil-onepamopis, y AKY 6KIUeHi ON0KU MUnosux oOitl —
npoyedypu abo yHKyii.

Ilepesacu:

* ni0BUWEHHS PIBH abCMpaKyii;

* MEHWA MAUUHHA 3ANEHCHICMb,

* Oinbuwa cymicHicms,

* 3MICMOGHA 3HAYYWICMb MEKCMI8 NPOcPaM,

* VHighiKayis npoecpamHoco Kooy,

* ni0BUEHHs eheKmUBHOCMI Npayi npoepamicmia.

Heoonixu:

* OLNbLIUI BUMPANU HA BUBYEHHS MO8,
* MeHwa o04UCTI08ANbHA epeKmusHicmb.

Ilpuknaou: Fortran, ALGOL, PL/1, APL, BPL, COBOL,

Pascal, C, Basic.
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NexaapaTuBHe nporpamyBanns (Declarative programming)

Y 60-x pp. XX CTOMTTS BUHUKAE  HOBHM MMAXIT J0
nporpaMmyBaHHs, IO JO IOTO 4Yacy VCIINIHO KOHKYpYye 3
IMIIEpaTUBHUM, a caMe — JAdekjapatuBHuii miaxin. Ilpu
JNEKJIapaTUBHOMY IIIXOJi 10 TMPOTPaMyBaHHS Mpocpama € He
HAOOPOM KOMAHO, a onucom Oitl, sIKi TOTPiIOHO BUKOHATH.

He#t miaxig serxko  ¢opMali3yeTbCsi MaTeMaTUYHUMHU
3aco0amu. Y pe3ysbTari Mporpamu JIieriie IepeBipsATH Ha TOMUIIKH 1
BI/IMIOBIHICTh TEXHIYHUM crieriudikaiiisM (BepudikyBaTn).

Takox JaHWii MiAXig Mae BUCOKHHM CTYHiHb aOCTpakiiii.
@aKkTUYHO MPOrpamicT omepye HE HabOpoM IHCTPYKLIH, a
a0CTPaKTHUMU TIOHATTSIMH, YaCTO JJOCHTh y3arajlbHCHUMHU.

Ha mouatky aexkiapaTHBHUM MoOBaM HporpamyBaHHSI OyJ0
BaXKO KOHKYPYBaTH 3 IMIIEpaTHBHHMHU Y 3B’SI3Ky 13 mIpoOiemMaMu
npu CTBOpeHHI edekTHBHUX TpaHcaaTopiB. [Iporpamu mparroBanu
NOBUTBHIIIE, OHAK BOHU BUPIIIYBAIX OUTBII aOCTPAKTHI 3aBJaHHA 13
MEHIIUTH 3aTPaTaMH.

Hanpukman, moBa SML Oynma po3pobiieHa sk 3acid
noseneHHs TeopeM. [lianektu moBu LISP BUHUKIM 3aBOsSKU TOMY,
oo s MoBa € e(pEeKTUBHOW i yac OOpOoOKH CHUMBOJIBHOT
iH(popMartii.

dynkuionaabHe nporpamyBanHs (Functional programming)

OaHuM 13 1UIAXIB  PO3BUTKY JEKIAPATUBHOTO  CTHIIIO
OporpaMyBaHHs CTaB (PYHKUiOHAJbHMI MiaXig, 10 BHHUK i3
MOSIBOKO 1 po3BUTKOM MoBH LISP.

BinMiHHOIO OCOOMMBICTIO AAHOTO MIAXOJy € Ta OOCTaBHMHA,
mo Oynp-10 npocpama, HaNMUcaHa TaKOK MOBOIO, Modice
iHmepnpemysamucsi K  QYHKYia 3 O0OHUM abo  KilbKOMdA
apeymenmamu, EsKi 3 SKUX TaKOXX MOXKHA PO3TILSIATH SIK (YHKITII.
CkJaiHi IporpamMu MpH TaKoMY MiAXoJi OyIyrOThCs 3a JIOTIOMOTOIO
noeqHaHHs GyHKIIA. Takui Mmiaxig ga€e MOXIHBICTH MPO30POTO
MO/ICJIFOBAHHS TEKCTY MPOrpaM MaTeMaTUYHUMU 3aCO0aMH.

[Ipn (GyHKIIIOHaTbHOMY  MpOTrpaMyBaHHI IIOBTOPHE
BUKOPUCTaHHSA KOJYy 3BOJUTHCA JIO BHUKJIMKY paHIlIe OMUCAHOT
GyHKII1, CTpYKTypa SKOi, HAa BIAMIHY BiJ MpPOIEAypU IMIIEPATUBHOI
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MOBH, TIPO30pa MaTeMaTHYHO. BUTbIT TOr0, TN OKpeMHX (YHKIIIH,
10 BHUKOPHUCTOBYIOTHCS Y (YHKIIOHAIBHUX MOBAX, MOXYTb OYyTH
3MiHHUMH.  ToOTO  3a0e3meuyeTbcsi  MOMIIMBICTE — OOpOOKH
PI3HOPIAHUX JaHUX (HANPHUKIAJ, YIOPSIIKYBAaHHS €JIEMEHTIB CIUCKY
3a 3pOCTAHHAM I IUIMX YUCEN, OKPEeMHUX CHMBOJIB 1 PsIJIKiB), abo
nonmiMopdizm. 3aBasgku peamizaiii MeXaHI3My 3ICTaBICHHS 13
3pa3koM, Taki MoBH, ik ML ta Haskell, ny>xe no6pe 3actocoBHi aJis
CHUMBOJIBHOT 00pOOKH.

[lle onHi€l0 BaXIUBOIO TIEpEeBaror0  peaizaiii  MOB
(GYHKIIIOHAJILHOTO MPOrpaMyBaHHs € aBTOMAaTU30BaHUN JUHAMIYHUI
po3noxin mam'ati Komm'rorepa Juist 30epiraHHs naHux. llpu mpomy
POrpaMicT Mo30aBIIAETHCS BiJl PyTUHHOTO 00OB'SI3KY KOHTPOJIIOBATH
JaHi.

Jlo HenomikiB MOB (YHKIIOHAIBHOTO MPOrpaMyBaHHS
BITHOCSTh HEJIHIMHY CTPYKTYpy NpOTpaMu i BiTHOCHO HEBUCOKY
edekTuBHICTh peamizamii. OjHak mMepmUid  HEJOJIK JOCHUTH
CyO'eKTUBHMU, a JAPYrUd YCIIIIHO TIOJOJAHWUH  CYYacHHMH
peasizaiisiMi, 30KpeMa HU3KOK OCTaHHIX TpaHCHATOpiB MoBu SML,
BKJTIOYAIOUH 1 KoMmiarop st cepenopuina Microsoft. NET.

Yac noseu: 1960 poku.
Cmucna xapakmepucmuka: npozpama - QyHKYis, apeymeHmu
SAKOI, MOJMCTIUBO, MAKONC € DYHKYIAMU.
Ilepesazcu:
* NOGHICMIO ABMOMamMuyHe YNPAGLIHHA NAM'SMMI0O KOMN'tomepa
(«36upanms cmimmsy);
* IPOCMOMA NOBMOPHO20 BUKOPUCTNAHHSA (DpazMeHmis Kooy,
*  po3wupena  niompumka — @QYHKYiti 3 napamempudHuMu
apeymenmamu,
* npocmoma eepuikayii i mecmyeanHs npocpam,
* cmpocicms MamemMamudtoi popmanizayii;
* BUCOKUL CMYniHb abcmpakyii, abcmpazysanHs 6i0 MAULUHHO20
npeoCcmasieHHs: OaHUX,
* npo3opicmu peanizayii pekypcusHux QyHKyii;
* 3pYUHICMb CUMBOIbHOT 0OPOOKU OAHUX (CNUCKU, Oepesa).
Heoonixu:
* CKIAOHICMb egheKkmusHoi peanizayiiy
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* He0OXIOHICMb PYHOAMEHMATILHUX MAMEMAMUYHUX 3HAHD
* HeJLIHIUHA CMPYKMYPa npocpamu;
* 8BIOHOCHO HU3bKA eheKMUBHICMb.
Ilpuknaou: LISP (Interlisp, Common Lisp, Scheme), SML,
Haskell, Prolog, Miranda, Hope.

Jloriune nporpamyBanns (Logic programming)

Y 70-x pp. XX CTONITTS BUHUKIA € OJHA TiJIKa MOB
JIEKJIapaTUBHOIO IPOrpaMyBaHHs, IOB'A3aHA 3 MPOEKTaMHU y Traiysi
HITYYHOTO 1HTENEKTY — MOBH JIOTiYHOT'0 IPOrpaMyBaHHS.

3TiHO 3 JOTIYHHUM TiIXO0JIOM J0 MPOTPaMyBaHHS npocpama €
CYKYNHICMIO npagui abo 102iYHUX 6UC1061108aHb. MOBH JIOTTYHOIO
nporpaMmyBaHHs 0a3ylOTbCs Ha KJIACHYHIN JIOTIIi 1 3aCTOCOBHI ISt
CHCTEM JIOI1YHOIO BHCHOBKY, 30KpeMa Ul Tak 3BaHMX €KCHEPTHHUX
cucreM. Ha MoBax JIOTIYHOTO TpOrpaMyBaHHS, IPHPOJHO,
dbopMani3zyeTbes JIOTiKa MOBEIIHKH, X MOKHA 3aCTOCOBYBATH IS
ONHKCIB TPaBWJI MPUUAHATTS pIillleHb, HANpPUKIAA, Yy CHCTEMax,
OpIEHTOBAHMX Ha MIATPUMKY Oi3HecCy.

BaxnmBoro mepeBaroro MiAXOJy € JOCHTb BHUCOKHU piBEHb
MallMHHOI HE3aJIe)KHOCTI, a TaKOXX MOJIIMBICTh BIJKOTIB —
MOBEPHEHHSI 710 TIONEPEIHBhOI METH MpPH HETaTUBHOMY pe3yJbTari
aHaJli3y OJJHOTO 3 BapiaHTIB y HpoIleci MOIIYKY pillleHHs (CKaXiMo,
YEproBOTO XOAY IMpHU T'pl B MIAXH), MO 1M030aBIIs€ BiJ HEOOXITHOCTI
NOLIYKY PpIlIeHHS TOBHUM IepedopoM BapiaHTIB 1 30UIbLIye
e(eKTUBHICTH peasi3aliii.

OnHUM 3 HeIOJIKIB JIOTIYHOTO MiX0AY B KOHIENTYaJIbHOMY
IUTaH1 € CelM(IvHICTh KIacy BUPIIIYBAaHUX 3aBAaHb.

[HIM  HenoNiK MPakTUYHOTO — XapakTepy MoJiArae y
CKJIAJHOCTI e(eKTHBHOI peamizamii s NPUMHATTS pillleHb Y
peasbHOMY Yaci, CKaKiMO, JUIS CUCTEM >KUTTe€3a0e3eUeHHS.

SIk TpHWKIaAM MOB JIOTIYHOTO TIPOTPAMYyBAHHS MOXKHA
HaBecTu Prolog (Ha3Ba Bunukia Bia ciaiB PROgramming in LOGic) i
Mercury.

Yac noseu: 1970 poku.
Cmucna xapakmepucmuka: npocpama - CYKYNHICMb NPaGUil
abo N02TYHUX BUCTIOBII0BAHb 3 NPUHUHOI) [ HACTIOKOM.
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Ilepesazu:
* BUCOKUILL pigeHb abCMpPaKyil';
* 3PYUHICIb NPOSPAMYBAHHSL JIO2IKU NOBEOTHKU,
* 3PYUHICMb 3ACMOCYBAHHS OISl EKCHEPMHUX CUCTEM,
* mexanizm iokomie (backtrack).
Heoonixu:
* 0OMedicene Koo 3a80aHb;
* HeNIHIUHA CMPYKMYPa npocpamu;
* HEOOCMAMHbLO ehexmuHa peanizayis.
Ilpuknaou: Prolog, Mercury.

O0’exTHO-0picHTOBaHEe MporpamyBanns (Object-oriented
programming)

VYci yHiBepcallbHI MOBU INPOTpaMyBaHHsS, HE3BaKalO4M Ha
BIIMIHHOCTi y CHHTAaKCHCi i BUKOPHCTOBYBAaHHMX KIIFOUYOBHX CIJIOBaX,
peani3yloTb OJHI W Ti cami KaHOHIYHI CTPYKTYpH: OIEpaToOpu
IPUCBOIOBAHHS, IIUKJIU 1 pO3TaTy KEHHSI.

VY BCiX Cy4acHMX MOBaxX HasiBHI 0a30Bi TUMU AaHUX (LI 1
peYoBi apu(PMETHUHI THIH, CUMBOJBHUU 1, MOXIWBO, PSIKOBUHN
THUI), € MOKJIMBICTh BUKOPUCTaHHS arperariB JaHUX, y TOMY YHCIi
MacHBIB 1 CTPYKTYp (3amuciB).

Pazom 3 TUM mpu po3pobieHHI Mporpamu Ui po3B’sS3aHHS
KOHKpPETHOI MpHUKJIaJHOI 3a4ayl NOTpiOHa sK MOXKHaA Oulblia
OJIM3BKICTh TEKCTY NMPOrpaMH A0 onMcy 3aBAaHHA. OJHUM 13 HUIAXIB
BUpIIICHHA 1i€i npoOiaemMu OyJo CTBOPEHHS PO3LIMPIOBAHOI MOBH,
10 MICTUTh HEBEJIHUKE SAPO 1 JOMYCKAa€e PO3ILIMPEHHS, IONOBHIOE
MOBY THUIAMHM JaHMX 1 OIepaTopaMH, BiJIOMBAa€e KOHIENTyaJbHY
CYTHICTh KOHKPETHOTO KJIacy 3a/1ad.

Po3BuTKOM 1150TO MiAXOMY 1 CTago 00’€KTHO-OPiEHTOBaHE
nporpamyBanHst (OOII) — cTtune mnporpamyBaHHs, 1O (iKcye
MOBE/IIHKY PEaJbHOr0 CBITY TaKUM CIIOCOOOM, MpH SKOMY JieTai
foro peamizamii npuxoBaHi. Y pamkKax JaHOTO MiAXOy Mporpama €
onucoM 00'eKTiB, iX BiaacTuBOcTed (abo0 aTpuOyTiB), CYKYIHOCTEH
(abo kmaciB), BIAHOCHMH MIDK HHMH, CIOCOOIB I1X B3aeMOii Ta
omnepanii Hax 00'ekTamu (a00 METOAIB).
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MexaHi3M yclaakyBaHHS aTpHOYTIB 1 METOMIB JI03BOJISIE
OyayBaTH TOXiJHI TIOHATTS Ha OCHOBI 0a30BHX 1 TaKMM YHUHOM
CTBOPIOBATH MOJIEJb AK 3aBTOJHO CKJIATHOI MpeaMeTHoi obracTi i3
3aJIaHUMU BJIACTUBOCTSIMHU.

[lle onuiero BaxkiauBorw BiactuBicTio OOIl € miaTpumka
MeXaHi3My OOpoOKM MOfiH, sKi 3MiHIOIOTH aTpuOyTH OO0'€KTIB i
MOJICIIIOIOTh X B3a€EMOJIII0 y MpeaMeTHii obnacti. [lepeMimarounch
10 iepapxii KJIaciB BiJ OUTBII 3aralbHUX MOHITH MPEAMETHOT 001acTi
JI0 OLIBIIT KOHKPETHUX 1 HABITAKHU, MPOTPaMIiCT OTPUMYE MOKJIUBICTh
3MIHIOBaTH CTYIIHb aOCTPAaKTHOCTI MOTJISAAY Ha MOJICTLOBAHUNA HUM
pEabHHUIA CBIT.

BukopucranHs pasime po3poOieHuX (MOXKIMBO, 1HITUMU
KOJIGKTUBAaMH MPOTrpaMicTiB) 01071i0TEeK 00'€KTIB 1 METOIB JT03BOJISIE
3HAYHO 3a0LIaJIUTH TPYIAOBUTPATH MPU BUPOOHHUIITBI MPOrPaMHOTO
3a0e3mneueHHs, 0COOJIMBO TUIIOBOTO.

O06'exTH, KJIacu 1 METOAU MOXYTh OYTH MOJIMOP(YHUMH, 110
poOuTh peamizoBaHe TporpamMHe 3a0e3rmeueHHs OUThII THYYKHM 1
YHIBEpCATbHUM.

CknamHicTh  afeKkBaTHOI  (HeCymepewinBOi 1  IOBHOI)
dopmanizarii 06'ekTHOI Teopii MOPOAKY€e TPYAHOILI TECTYBaHHS Ta
BepH(QiKkallii CTBOPEHOro MporpaMHoro 3adesnedeHHs. s oocraBuna
€ OJTHUM 3 HaiO1bII icToTHUX HenomnikiB OOIL.

HaiiGimp11 BiIOMUM MIPUKIAIOM 00'€KTHO-OPIEHTOBAHOT MOBHU
nporpamyBaHHs € MoBa C++, 110 BUHHKIIA 3 iMIiepaTuBHOT MoBH C.
[i noriunum nponosxenHam € moba CH.

Yac noseu: 1970 poku.
Cmucna xapakmepucmuka: npocpama - onuc oo6'ekmis, ix
CyKynHocmeltl, 6iOHOCUH MidC HUMU [ cnOco0i8 ix 83aEmMO0ii.
Ilepesazcu:
* inmyimusna O1U3bKicmb 00 008LILHOI npedMemHoi obaracmi;
* MOOEN0BAHHS SIK 346200H0 CKIAOHUX NPeOMemHux oonacmel;
* n00i€8a OPIEHMOBAHICMY;
* BUCOKUIL piBeHb abcmpakyii,
* N0OBMOPHE BUKOPUCTAHHSA ONUCIB;
* napamempuszayis memooie 06pooKu 06'ekmia.
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Heooniku:
* CKIAOHICMb MeCmy8anHs ma eepu@ikayii npospam.
Ilpuknaou: C ++, Visual Basic, C #, Eiffel, Oberon.

IonieBo-kepoBane mporpamyBannst (Event-driven
programming)

Po3BUTKOM 00'€KTHO-OPIEHTOBAHOTO TMITXOIy CTaB MEPEXil
no mnoxieBo-kepoBanoi koumenuii y 90-x pp. XX cromiTrs i
BUHUKHEHHS LUIOr0 Kjacy MOB HpOrpaMmyBaHHS, fKi OTpUMAad
Ha3BY MOB ClLIeHapiiB a00 CKPHUIITIB.

Y paMkax [aHOTO TIAXOAY TIporpaMa € CYKYIHICTIO
MOXXJIUBUX CIICHApiiB OOpPOOKHM JaHWUX, BHUOIp SKUX 1HIIIIOETHCS
HACTAHHSIM Ti€i 9u 1HMIOI momii (KK MO KHOIIII MHIIKH, TEPexis
Kypcopa B Ty YH 1HIIY MO3HIIiI0, 3MiHa aTpUOYTIB TOrO YU IHIIOTO
o0'exta, mepernoBHeHHA Oydepa mam'ati Ta iH.). Ilomii MOXyTh
1HILIIOBATHCS K OMEPALIHOI0 CUCTEMOIO, TaK 1 KOPUCTYBAUEM.

Yac nosaeu: 1990 poxu.
Kopomka xapakmepucmuxa: npozpama - CyKYNHICMb ONUCI
MOACIUBUX CYeHapiie 0OPOOKU OAHUX.
Ilepesazu:
* IHMYImueHa 3p03yMIiicCmb;
* OIU3LKICMb 00 NPeOMemHoi 00.1acmi,
* BUCOKUL CMYNIHb AOCMPAKYii;
* MOJICIUBICTND NOBMOPHO20 BUKOPUCMAHHS KOO,
* CYMICHICMb 3 IHCMPYMEHMANbHUMU 3ACO0aMU A8MOMAMU308AHO20
npoexmyeannsi  (CASE) i  weuokoeo  pospoorennsi  (RAD)
NPUKTIAOHO020 NPOSPAMHO20 3a0e3neyeHHt .
Heoonixu:
* CKIAOHICMb MeCcmy8ants ma eepugikayii npoepam,
* MHOJICUHHI NOOTUHI eghekmu.
Ipuknaou: VBScript, PowerScript, LotusScript, JavaScript.

IMapaneanni o6unciaenns (Parallel computing)

IIle ogHUM OyXe Ba)KJIMBUM KJIACOM MOB IPOTPaMyBaHHS €
MOBH MiATPUMKH HapanelbHUX 0OUNCIIEHb.
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[Iporpamu, HammcaHi Ha IIUX MOBAax, € CYKYIHICTIO OIHCIB
OpOIECiB, SIKI MOXYTh BHKOHYBATHUCS SK OJHOYACHO, TaKk 1 B
TIICEBJIOMAPATICIIEHOMY PEeXuUMi. B OocTaHHBOMY BHIMAIKy HPUCTPIH,
mo oOpolOisie mporecH, (YHKIIOHYe B peXUMI TMOAUTY dYacy,
BHUJIUISIIOYM Yac Ha OOpoOKy MaHMX, IO HAAXOIATh BiJ MPOIIECIB, Y
Mipy HeoOximHocTi (a iHOII 3 ypaxyBaHHSM IIOCHIJOBHOCTI abo
MIPIOPUTETHOCTI BUKOHAHHS OTIepallii).

Yac noseu: 1980 poku.

Cmucna xapakmepucmuka: npozpama - CYKYIHICMb ONUCI8
npoyecie,  AKi  MOJNCYMb  BUKOHYBAMUCS ~ OOHOYACHO — a60
nCce8O00NapaenbHo.

Ilepesazu:

* BUCOKA 0OUUCTIOBANILHA epeKMUBHICMb OJisl 8EIUKUX NPOSPAMHUX
cucmem  (Mucsyi  OOHOYACHO —NPAYIIOUUX KOpUcmysauie aoo
Komn'romepis);

* BUCOKA eheKmusHicmb (QYHKYIOHYBAHHS 6 CUCMEMAX DPeaibHO20
yacy (cucmemu xcummeszabesnedeHus ma NPULHAMmSI PilieHy).

Heooniku:
* gucoka cobieapmicmsb po3pOONEHHS HeGeIUKUX NPOSPaM (COMHI
PAOKI8 KOOY),
* BIOHOCHO 8Y3bKULL CHEKMP 3ACMOCY8AHHSL.

Ipuknaou: Ada, Modula-2, Oz.

KommnonenTne nporpamyBanns (Component-based
programming)

Komnionentue IporpaMyBaHHs — napajurma
IporpaMyBaHHs, 110 BUHUKJIA SK Hallp NEBHUX OOMEXEHb, IO
HaKJIaJAr0ThCsI Ha MeXaHi3M 00'€eKTHO-OPIEHTOBAHOTO

IporpaMyBaHHs, KOJM CTajo 3pO3yMUI0, M0 OE3KOHTPOJbHE
3actocyBanHd OOIl npuBOAMTH 10 BHUHUKHEHHS MpoOsieM 3
HA1MHICTIO BEJIMKUX MIPOrPaMHUX KOMILJIEKCIB.

KomnoneHnTHe mporpamyBaHHs BH3Hauae HaOip MpaBuil Ta
O0OMEXeHb, CHpPSIMOBAaHWX Ha TMOOYJOBY BEIHKUX IPOTPAMHUX
CHCTEM, 3JIaTHHX JI0 PO3BUTKY BIIPOJOBXK TPHUBAJIOTO KHUTTEBOTO
KTy, [Ipu KOMIIOHEHTHOMY TpOTpaMyBaHHI MpOTrpaMHa CHCTEMa
CKJIQIA€ThCS 13 OKPEMO CTBOPEHHX EJIEMEHTIB (KOMIIOHEHTIB), fKi
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BUKJIMKAIOTh OJMH OJHOTOW uepe3 iHTepdeircu. 3MiHH B ICHYIOUY
CUCTEMY BHOCSITHCS JIOJIaBaHHSM HOBHX KOMIIOHEHTIB a00 3aMiHOIO
icHytounx. [Ipyu 11bOMy HOBI KOMITOHEHTH, SIKI 3aMIiHSIOTH paHille
CTBOpEHI, IOBUHHI HacHixyBaTu iHTepdeiicu 6a3zoBoro.

IIoHATTS TEXHOJIOTiI MPOrpaMyBaHHS SIK MPOLECY

Texnonoeiss — 1€ CYKYIOHICTb IpaBWJ, METOAUK Ta
IHCTpPYMEHTIB, $SKi J0O3BOJISIIOTH HAJAroJuTH BUPOOHWYMN IpOLIEC
BUIIYCKY II€BHOI'O HPOAYKTY, B TOMY YMCJII MPOLECU IUIaHYBaHHS,
BUMIPIOBAHHS XAapaKTEPUCTUK, OI[IHKU SIKOCTI, BiJIMOBIJATBHOCTI
BHUKOHABIIA Ta 1H.

Jlo 11bOro 4Yacy HasiBHE MPOTUCTOSHHS JBOX MO3MILIN 11070
HOHATTS TEXHOJIOTIH MporpaMyBaHHS: 3 OJHOrO OOKy, MiJg HUM
PO3YMIIOTh LIMPOKE BUKOPHUCTAHHS 1HCTPYMEHTAIBHUX 3ac00iB, a 3
IHIIOTO — TEXHOJIOTiA — T1¢ Halip (QOpMAIBHUX METOAWK  Ta
periaMeHTiB, fK1 JIO03BOJSIOTH Ha KOXKHOMY €Tali IPOBOJIUTH
eKCIIepTH3y, apXiByBaHHS Ta BHU3HAYEHHS O0OCITYy Ta SIKOCTI
BUKOHaHOT poOoTu. Ilepmuii BapiaHT HIATPUMYIOTH MpoQeciitHi
IPOTPaMiCTH, IPYTUH — KEPIBHUKH MTPOEKTIB.

BukoHaHHS 3aMOBJEHHS Y MPOMHUCIOBOCTI Mae ©arato
ocobnmBocTeil. Hampuknaa, y HpoMHUCIOBOCTI poTalis KaapiB €
YacTUM SIBUIIEM, 3BIJICM HEOOXITHICTh apxiBallii Ta 1HIIMX 3aco0iB
BITUYKEHHSI pe3y/lbTaTiB poOOTH BiJ BHUKOHABI; y OYyIb-KOMY
KOJIEKTHBI MOCTITHO BUHHUKAIOTh MPOOJIEMH OI[IHKK 1HIUBITyadbHOI
poOOTH Ta MOAUTY BIANOBIJANBHOCTI 3a MPUHMHATI pIIIEHHS Ta
NOMWJIKM, 3BIICH CyBOpEe JOKYMEHTYBaHHS Ta CTaHJapTHI
npoienypu poboTH.

OcobmuBo Gararo mpoOsieM BHHHUKA€E 13  PO3YMIHHIM
noctapiieHoi 3agadi. ToMy 0OOB’SI3KOBO MOTPIOHO OQOPMITIOBATH
TEeXHIYHE 3aBJaHHS 3a CTaHJApTHUMH IpaBuiamu. Heysara 1o
dbopmaiizariii 3aBranHs Ha po3poosierHs [13 mpuBoauTH A0 TOTO, IO
CTBOPEHY CHCTEMY HEMOXJIMBO 3JaTH B EKCIUIyaTalilo depes
BEJIMYE3HY KUIbKICTh 3ayBa)kK€Hb, BUKIMKAHUX PI3ZHOUMTAHHSIMH 1
HE3PO3yMIJIOCTSMHU B ITOCTAHOBIII 3aBJIaHHS.

[Ipouec po3pobnenns 13 3a 3amoBIeHHSIM BKIIOYae B cebe
MUTAHHSA JIOKYMEHTYBaHH4, I[IHOYTBOPEHHS, criocodamu
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perjiaMeHTYBaHHS 1 KOHTPOJIO 3a XOJOM pOOIT, ajleé OCHOBHHUM
pe3ylbTaTOM 3aCTOCYBaHHS TEXHOJIOTII € mporpama, IO i€ B
3aJIaHOMYy OOYHCITIOBAIBHOMY CEpPEIOBHII, M00pe HallaroJpKeHa i
JOKYMEHTOBaHa, JOCTYIHA Ui PO3YMIHHSA 1 PO3BUTKY B MpOIlEci
CYNPOBOY.

Ha cborosani 3aMOBHHMK MOTpeOye KOMIUIEKCHOTO BHPIIICHHS
CBOIX 3aBJ/IaHb, a II€ MPUBOJIUTH A0 NOTPEOU y CKIIATHUX MPOrPAMHUX
cucremax. II[o6 cTBOpUTH Taki CHCTEMH, HEIOCTATHHO JIMIIE
KBaTi(piKOBAaHUX MPOTPaMICTiB, MOTPIOHI CHCTEMHI AaHAJITHUKH, SKi
MPOAHANI3yIOTh 3aMOBIEHHS 1 CTBOPSTH IIPOEKT CHUCTEMH, Ta
CHCTEMHI iH)KEHEepH, SKi 3MOXKYTh pealli3yBaTH 3aBAaHHS K CKIAJIHY
cuctemMy. be3  cTaHmapTH30oBaHMX ~ MIAXOMIB  BHUKOPUCTaHHS
TEXHOJIOTI HEMOXXJIMBO BHUKOHATH TaKWi TPOCKT. Buxomsuu i3
BHUII[€3a3HAYEHOT0, MOKHA CPOPMYIIIOBATH BU3HAYCHHS TEXHOJOTIH
pOTpaMyBaHHS.

Texunonorisa nporpamysanns (TII) - e cykynHicTh METO/IB
1 3aco0iB po3poOsicHHs (HAamUCaHHS) MporpaM Ta MOPSJIOK
3aCTOCYBaHHS IIUX METO/IIB Ta 3aCc00iB.

VY aHrIOMOBHIN JiTepaTypi 3amicTb TEpMiHA «TEXHOJIOTIS
NpOrpaMyBaHHSI»  BHKOPUCTOBYETHCS  TEPMIH  «METOAOJIOTis»
(methodology) myis mo3Ha4YeHHs MOB’sI3aHUX MK COOOI0 METOIIB Ta
TEXHIK IporpamyBaHHs [5].

VYci  TexHonorii, $AKlI BHUKOPHUCTOBYIOTh IPOTPAMICTH,
MiATOPSAKOBYIOTECS OCHOBHIM MeTi:
® CTBOPWTH SKICHHUH IMPOJIYKT,
® BKJIACTHUCSH B OIOJIKET;
® JIOTPUMATHCS CTPOKIB.

P0o3BHTOK TeXHOJIOTIH NPOrpaMyBaHHA

VYcKagHeHHs TPOrPaMHUX CUCTEM Ta MPOIECiB pO3pOOIECHHS
BUKJIMKAJIO MOTPe0y CTBOPEHHSI MEXaHI3MIB K€PYBaHHS Ta KOHTPOJIIO
MpOIECiB, TOOTO MIAKIIOYEHHS TEXHOJOTIYHUX MiIXOMiB, IO
po3noyanocs 13 cucreMaTu3salli po6it. HactynmHumu kpokamu cranu
BCTAHOBJICHHS! TEXHOJOTIYHUX MapUIpyTiB JiSUIBHOCTI PO3POOHMKIB
I13, Bu3HAYEeHHS MOXKIMBOCTI IiX aBTOMAaTH3allii Ta BHSIBICHHS
PH3UKIB, pO3pOOJIEHHS IHCTPYMEHTIB JUIsl aBTOMAaTH3aIlil.
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[lepmmit  eram  aBTOMaTM3alii  MpOIECYy  CTBOPEHHS
OporpaMHOro 3abe3rneueHHs OyB TOB’S3aHUN 13 MiATPUMKOIO
MpoIieCcy porpaMyBaHHs Ta CUCTEMaTH3aIler0 pooiT. Po3ymiHHs, 110
IHCTpYMEHTH MIATPUMKHA TPOLIECY KOAYBaHHSA € HEOOX1IHOO
YMOBOIO TMiJBHILEHHS MPOJYKTUBHOCTI Mpalli, ajleé HEJOCTaTHHOIO
JUIsL TIPOMUCIIOBOTO po3pobneHHs nporpaM. Ha miii crazii 3’ sBuinch
IHCTPYMEHTH MPOTpamMyBaHHA 13 MIATPUMKOIO HAMHUCAHHS KO.Y.
[Ticns 1mporo cramu 3’SBIATUCS 3acO0M  aBTOMAaTH30BAaHOTO
HaJaro/pKeHHs mporpaM. Y 1eil camuii gac (kinerp 60-x pp. XX cT.)
notpeda CTBOPEHHSI BEJIMKHMX 3a PO3MIPOM Mporpam i3 CKJIaJHUMHU
QITOPUTMaMH TpUBEJa JO PO3YMiHHA HEOOXiHOCTI PpO3BUTKY
TEOPETUYHO1 0a3H 1 3aIpOBaKEHHS IOHATTS XKUTTEBOro UKty I13.

Bigpasy crtanum moMiTHUMH TpoOJIEeMHI MiCIsi BUPOOHHIITBA
IPOrpaMHUX MPOAYKTIB: HEPO3BUHEHICTh METOI0JIOT1{
MPOSKTYBaHHS Ta HEMOXUIMBICTH OIIHUTH sikicTh 13 mumie y xomi
TecTyBaHHs. PaKTUYHO Tepia MpodieMa BUKIMKAE IPYTY: HEUITKO
MIOCTABJICHE 3aBJAaHHA 3 NPOTPAMYBAaHHS HE A€ IapaMeTpiB IS
nepeBipku SKOCTI pob6oTu. OHIE€I0 3 OCHOBHUX MOYATKOBUX BUMOT Y
mpoleci MporpaMyBaHHS CTajla BHMOTa 9iTKOi — crenu@ikarmii
npoekTy. Ha ocHOBI JaHMX 13 cnenuikanii movanu periaMeHTyBaTH
nmporiec mpoekTyBaHHsA. Cramum 3 SBIATHCS TI€BHI TEXHOJIOTIT
po3poOsieHHsT MporpaMHMX HpoaykTiB. Ilomanemmii  po3BUTOK
METOJIOJIOTI pO3pO0JIeHHS NpPU3BIB 10 MOSIBU (HOpPMai30BaHOTO
MEHEKMEHTY BUMOT Y XO/1i aHaJli3y.

CporozHi TEXHOJOTii BUPOOHUIITBA MPOrPaMHUX HPOAYKTIB
aBTOMATH3yIOTh  TPOLIEC CTBOPEHHS KOJXy Ta  JIO3BOJISAIOTH
BUKOHYBAaTH aBTOMAaTWYHE TeCTyBaHHS mporpam. [y eramiB aHamizy
Ta IMPOEKTYBAHHS IOBHICTIO ABTOMAaTHYHUX IHCTPYMEHTIB HEMae,
X04a iICHYIOTh 3aCO0M aBTOMAaTHU30BaHOI MIATPUMKH 1 CUCTEMATU3AIIIT
BUMOT Ta MOJICJIIOBaHHS MPOTPAMHUX CHCTEM.

o6 3po3ymiTH, SKi TEXHOJOTI BUKOPHUCTOBYBATH IS
NEBHOTO TPOEKTY, pPO3i0paTHCS 3 METOAMKOI MpPOrpaMyBaHH,
HEOOX1IHO B MepIly Yepry BUBUYUTH PO3BUTOK MOB Ta MiJIXOJIB /10
poTrpaMyBaHHS.
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Kummesuit yukn npocpammnozo 3abe3neuenns

Y mpomeci ctBopenHs 113 mokna Buaumtn 4 06a30BHX

etanu/cranii (puc.2):

Cnenudgikaniss — BU3Ha4Y€HHS] OCHOBHUX BHUMOT.

Po3pob6aennst — cteopennst [13 BiamoBimHo A0 crienudikariii.
TecrtyBannss — mepeBipka [I3 Ha BIANOBITHICTE BUMOTAM
KJII€HTA.

Cynposin/Moaepui3auiss — po3sutok [13 BignmoBigHO 10 3MiH
notped 3aMOBHUKA.

Cneumndikauin Pospobnenusa

r
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Pucynok 2 — Cxema KUTTS IPOrpaMHOro 3abe3neueHHs
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Ilepexin Big pyyHux 3aco0iB  pospobmenHs I3 nmo
IIPOMUCIIOBOTO BUPOOHMIITBA MpOrpaM MOTpeOyBaB pPO3BUTKY
TEOPETUYHUX OCHOB po3poOsienHs I13. TlocriliHa HEOOXIiTHICTH
BHECEHHS 3MIH y MpOrpamM SIK CIOpPUYMHEHA MOMUJIKAaMH, TaK 1
PO3BHUTKOM BHMOI' [0 HHX, € MPUHIUIOBOI BIIACTHBICTIO
mporpamMHoOro 3a0e3nedeHHs. JlisUIbHICTh, MOB’sS3aHa 3 PIMICHHAM
HIMPOKOTO PALY 3aBJaHb JUISI IIOCTIHHOTO PO3BUTKY, OTPUMaa Ha3BY
CyNpoOBOJYy  MpOrpaMHOro  3a0e3nedyeHHs.  SIKmo  3ycuiuis,
crpsiMOBaHi Ha MojepHizaniro [13, mepeBHIyOTs BUTOLY BiJl HOTO
BUKOPHUCTAHHS, TOBOPSTH PO MOPAJIbHE CTAPiHHS MPOTpaMm.

Ockinpku po3pobnenHss ta cynpoBig [I3  dakrtuyHo e
NPOCKTHOIO JIISUTBHICTIO, YaCTHHA KJIIOYOBUX TOHSATH YIPABIiHHS
MPOEKTIB 3HAMIIIa MIMPOKE 3aCTOCYBAHHS y MPOrpaMHil 1HXeHepii.
TakuM € 1 MOHATTA )XUTTEBoro mukiry mpoekry (Project Lifecycle
Management, PLM), 110 B MporpamMHin 1HKeHepii
TpaHC(OPMYBAJIOCh y TOHATTS JKATTEBOTO IMKIY TMPOTPAMHOTO
3a0e3neyeHHs .

Kummeeuit yukn npozpammnozo 3adesneuenns - TNeEpion
4acy, II0 TOYMHAETbCSA 3 MOMEHTY MPUHHATTA pILIEHHS PO
HEOOX1/IHICTh CTBOPEHHS MPOrPaMHOTO MPOIYKTY 1 3aKIHUYETbCS B
MOMEHT HOro MOBHOTO BWJIYYEHHS 3 ekcruryatamii [6]. Llei mukm -
npouec no0yaoBH 1 po3BuUTKy I13.

I'OCT 34.601-90 [7] BH3HAYa€  KUTTEBUH  IHKI
aBTomaru3oBaHoi cucreMu (AC) K CYKyNHICTb B3a€MO3B'I3aHUX
IpOIeciB CTBOPEHHS Ta MOCHioBHOI 3MiHM cTaHy AC, Bix
dbopMyBaHHS BXIJHUX BHUMOT JIO HEi JO 3aKIHUEHHS eKCIUTyaTallii Ta
yTUITi3a1ii KOMIUIEKCY 3ac00iB aBTOMATH3AIII].

Ak 1 Oymp-mio wmonenb, wmozenb KI[ e abcerpaxiiero
peasbHOro Mpoliecy, B SKii BiICYTHI JeTai, HECYTTEBI 3 TOUKU 30py
MPU3HAYEHHS MOJIETII.

[Monsarrs XKL BUHHKIO i BIUIMBOM MOTpeOH Yy
cucreMaruzarlii po0it y mporueci po3pobnenns [13. Cucremaru3aitist
Oyna mepmyM eTarmoM Ha [UIAXY JO aBTOMAaTH3allil Ipolecy
po3pobnenuss [I3. Hacrymaumm  kpokamu  mepexoay 10
aBTOMaTH3allii npouecy po3podnenns [13 Oynu Taki: BCTaHOBJICHHS
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TEXHOJIOTIYHMX  MapUIpyTiB  AiSUTBHOCTI  po3poOHuKiB 13,
BU3HAYEHHS MOXIIMBOCTI iX aBTOMAaTu3allii Ta BHUSBICHHS PHU3UKIB,
PO3pO0JICHHS IHCTPYMEHTIB JJII aBTOMAaTH3AIll].

CriouaTky 3'ABHJIMCS IHCTPYMEHTH MiITPUMKH PO3POOJICHHS
MIPOrpaMHOTO KOJAY Ta HajaropkeHHs mporpam (60-ti pp. XX crt.).
[Ticns ycBiOMIICHHST HEJOCTAaTHOCTI TAaKWX 3acO0iB JJIsl iCTOTHOTO
M1IBUILICHHS SIKOCTI ITPOTrpaM Ta CTBOPEHHS 1HCTPYMEHTIB KepyBaHHS
IPOIIECOM PO3POOIICHHSI BUHHUKIIO MTOHSATTS )KUTTEBOTO LUKy I13.

BusiBneHHs  3aKOHOMIPHOCTEH  PO3BUTKY  IPOrPamMHOIO
3a0e3neueHHs]  Oojpa3y  I0Ka3aJ0  HEPO3BUHEHICTb  METOJUK
KOHCTpytoBaHHS [13 Ta HemocTaTHICTH TECTYBaHHS JJIsl BU3SHAYCHHS
SKOCTI IMPOrpaMHMX MNpPOAYKTIB. TakoX Ha LbOMY eTami CTajo
3pO3yMiJIo, IO HEYITKICTh 3aBlIaHHS Ha cTBOpeHHs [13 BUKIHKae
OiMBIIICTE TpPOOJIEeM po3poOJICHHS Ta TEpPeBIpKH Iporpam. Y
pe3ynapTaTi  BHHUKIM  BHMOTH 70 TIOCTAaHOBKHM  3aBJIaHHS,
chopMyBanucs MiAXOAU 0 YIPABIiHHS BUMOTaMH Ha €Tarl aHali3y
Ta IHCTPYMEHTH 3B’sI3Ky BUMOT Ha €Talax aHaji3y Ta peaizaiii.

BukopucTaHHs MOHATTS )KUTTEBOI'O LUKILY J103BOJIIE 00paTH
MiIX0AH, SKI HaWOUTBI €QEeKTUBHI I 3aBlaHb TICBHOTO €TaIy
xutTa I13. 3anexxHo Bix ocobmuBoOCTEH mpoleciB po3poOseHHs Ta
CYIIPOBiAY Iporpam icHytTh pizHi Moaeni JKII.

Bukopucranns nesnoi moneni KL no3Bonse Bu3HAUUTHUCS 3
OCHOBHMMH MOMEHTAMH TIPOIIECY 3aMOBIICHHS, PO3pPOOJICHHS Ta
cynpoBony II3 HaBiTh HeZOCBiqUEHOMY THporpamicty. Takox
BUKOPUCTAHHSI MOJIEJICH JO03BOJISIE YITKO 3PO3YMITH, B KU MEPioj
HNepexoAuTH BiA Bepcii 10 Bepcii, fAKi Jii 3 yJIOCKOHAJIEHHS
BHUKOHYBATH, Ha SIKOMY eTari. 3HaHHS PO 3aKOHOMIPHOCTI PO3BUTKY
IPOTPaMHOTO HPOAYKTY, SIKI BiaOuBaroThcs B oOpaniid moxaemi XKII,
JO3BOJIAIOTH OTPUMATH HA1IHI OPIEHTUPU JUIS IJITAHYBAHHS TIPOLIECY
po3poliieHHst Ta cynpoBony I13, ekOHOMHO BUTpauaTH pecypcu Ta
M1JBUIIYBATH SIKICTh YIIPABIIHHS yCiMa MPOIIECAMH.

Takox Moxeni JKUTTEBOTO IUKIY € OCHOBOIO 3HaHb
TEXHOJIOT1H MporpaMyBaHHS Ta IHCTPYMEHTApIl0, 10 iX MIATPUMYE.
Bynp-mo TexHomoriss 0a3yeThCsl Ha TEBHMX YSBIEHHSIX IPO
KUTTEBUH IIMKJI Ta OPTaHI3ye CBOI METOIM Ta IHCTPYMEHTH HaBKOJIO
¢a3 Ta eramis XKLI.
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Po3BuTok metomonoriit mporpamyBanHs y 70-x pp. XX crT.
npuBiB 10 GOpMyBaHHS MOTPEOM BUBYCHHS KUTTEBOrO Iukiy [13.
Ho mporo uacy wmoxeni JKII po3BuBaroThcst 1 MOaU]iKyHOThCH,
YTOYHIOIOYM Ta JOTOBHIOIOYM JBi 0a30Bi MOAENi — KacKaJHy Ta
itepatuBHy. Ili 3MiHM 00yMOBIeHI MOTpeOOIO oOpraHizamiiiHOl Ta
TEXHOJIOTIYHOT MiITPUMKHU TPOEKTIB 3 po3podnenns I13.

Kackaana moaean (Wwaterflow model)

Kackamna wmogens JKI II3 BuHUKIA [JIs 3aJ0BOJICHHS
noTpedu y cucTeMaTH3allii poOiT e Ha paHHIX eTanax po3poOIeHHs
nporpam. 3TiTHO 3 Ii€I0 MOAEIUII0 MPOTPaMHi CUCTEMH TPOXOJISIThH B
CBOEMY PO3BHUTKY JBi (azu:
®  PO3pOOJICHHS,
® CyNpoOBiT.

da3u po30MBaIOTHCS Ha s eTariB (puc. 3).

Kackangna moaennb nepeadadae mociiJoBHE BUKOHAHHS BCIiX
eTamiB MpOeKTy B cTporo ¢ikcoBaHomy mopsnaky. llepexim Ha
HACTYITHUH  eTalm O3HAaya€ T[IOBHE 3aBEpIICHHS poOIT Ha
MOTepeHLOMY €TaIll.

Po3po0Jiennst nounHaeThes 3 11eHTU(IKaLli TOTpeOr B HOBOMY
JIOIaTKy, a 3aKiHYyeTbCs Iepefayero MNpPOJYKTY PpO3pOOJEeHHS B
eKCIuTyaTallito. Yci eramu po3poOJIeHHS MPOTPaMHOTO 3a0e3MeueHHs
PErJIaMeHTyIOThCS  CTaHAapTaMy — MiANPUEMCTBA Ta  JIEPKABHUM
crargaprom ['OCT 34.601-90 [7].

[lepmmM  eranom ¢a3u  po3poOlieHHS € cneyugpikayis
(Requirements Specification) — mocranoBka 3aBJaHHS 1 BU3HAYCHHS
BuMor. Ha erami noCTaHOBKM 3aBIaHHS 3aMOBHUK CIUJIBHO 3
pPO3pOOHMKAMU MPUHAMAIOTh PILIEHHS TPO CTBOPEHHS CHCTEMHU.
Bu3HaueHHs BUMOI' BKJIIOYA€ ONKC 3arajbHOr0 KOHTEKCTY 3ajauli,
OuiKyBaHUX (YHKIIIH cucTeMH Ta ii oOMexeHb. OcOOIUBO BaXKITMBUM
€ Heil eram And HETPaAMUIHHUX JIOAATKIB. Y pasi MO3UTUBHOIO
pIIIICHHSI TIOYMHAETHCS aHalll3 CHCTEMH BIATMOBIAHO O BHMOT.
Po3pobHuKM mporpamMHOro 3abe3neueHHs HaMararThCsl OCMHUCIUTU
BUCYHYTI 3aMOBHMKOM BHUMOTM 1 3adikcyBaTH iX Yy BHIJISI
cneundikanid cucremu. [Ipu3HaueHHs creuudikaniii — onucyBaTu
30BHIIIHIO TOBEJIHKY CHCTEMH, a He 1 BHYTPIIIHIO OpraHizaiiio.
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[Tepm HiX po3moYaTH CTBOPIOBATH MPOEKT 3a crenudikamismu,
BUMOTH TIOBHHHI OYyTH peTeNbHO TMepeBipeHi Ha BiANOBIAHICTH
BUXITHAUM IUISIM, TIOBHOTY, CYMICHICTh (HECYNEpEUHICTh) Ta
OJIHO3HAYHICTh. 3aBJaHHS €Tally aHaji3y IOJsra€ B TOMY, 00
BUOYAYBaTH OMNKC TPOrpaMH Y BHUIJBIAI JIOTIYHOI CHUCTEMH,
3pO3yMiIOl SIK JUIS 3aMOBHHUKA, MaiOyTHIX KOPHCTyBayiB, Tak 1 AJs
BUKOHaBIIIB mpoekTy. Ha erami crenudikamii  000B’SI3KOBO
bopMyeThbCst TEXHIYHE 3aBAaHHs Ha po3pobienns [13 [8].

/ 7 Cneyudpixayin S \
Requ_lr.emt?nts da3a po3pobaeHHn \
specification 1

|
|
Ilpoexmyeanns I
Design 1
|
|
|
Peanizauin I
Construction I
|
|
|
Tecmysanna :
Testing and I
debugging I
|
|
Beeoenns 6 oiro 1
Installation /
\
N
~
e e e e
Excnayamauia
®a3a cynposogy ma cynposio
Maintenance

Pucynok 3 — Kackamna mogens XK1
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Po3po0sieHHsT TPOEKTHHWX PpillleHb, IO BIAMOBITAIOTh HA
NUTaHHS, SIK TOBUHHA OyTH peaii3oBaHa cHcTeMa, 00 BOHA MOTIJa
3aJOBOJIbHSATH  BHU3HAYEHI BUMOTH, BUKOHYETbCA Ha  eTami
npoexkmyeanns (Design). OCKUTbKH CKJIAQIHICTh CUCTEMH B ILJIOMY
MoOke OyTH ayKe BEIMKOIO, TOJOBHMM 3aBJIaHHSM LIbOTO €Tamy €
MOCIIJIOBHA ~ JICKOMIIO3HMISI  CHCTEMH JI0 PIBHS  OYEBHJIHO
peali3oBaHUX MOJYJiB a0o mporenyp. Pe3ynbratu BUKOHaHHS LILOTO
eTammy o(OPMITIOIOThSI SIK TEXHIYHUH MPOEKT, BUMOTH JI0 IOKyMEHTIB
skoro BcranoBiieHi cragaaprom I'OCT 34.201-89 [9].

Ha mnacrymaomy erami peanizauyii (Construction), a6o
KOJYBaHHS, KOXEH 3 IMX MOJIYJIB HPOTpaMyeThcs Ha HANHOLIBII
MOIIXOASIIINA JAJisi JaHOTO 3acTOCYBaHHS MOBI. 3 TOYKH 30py
aBTOMATH3AIlil 1€l eTan TPaaUIiiiHO € HAHOIIbII PO3BUHEHUM.

VY kackagHiii Mmozeni gaza po3poOIeHHs 3aKIHUY€EThCS €TaroM
mecmyeanna (Testing and debugging), aBTOHOMHOTO 1 KOMIUIEKCHOTO,
Ta nepeoaueto cucmemu ¢ excnayamayiro (Installation).

daza excnayamauyii ma cynpoeody BKitoYae B cebe BCIO
TiSUTBHICTh 1010 3a0e3meueHHsT HOPMaIbHOTO (YHKI[IOHYBaHHS
NPOTPAMHUX CHUCTEM, y TOMY YMCIi (PiKCyBaHHS pPO3KPHUTHX IIiJ 4ac
BUKOHAHHS MPOrpaM MOMMIOK, MONIYK iX MPUYMH Ta BHUIPABJICHHS,
HiIBUIIEHHS €KCIUTyaTalliiHIX XapaKTePUCTUK CHCTEMH, a/IallTaIliio
CUCTEMH 0 JOBKUIISA, a TaKoX 3a HEOOXIJHOCTI 1 OLIbII CYTTEBI
pobotu 3 yaockoHalieHHS cucTeMH. {OakTUYHO BiIOYBAETHCS
€BOJIIOLIS CUCTeMH. Y psiii BHUIAAKIB Ha JaHy ¢(aszy npumnaaae
OubIlIa YacTMHA KOIITIB, L0 BUTPAYalOTHhCS B MPOIEC] KUTTEBOTO
IUKJTY IPOTrPaMHOT0 3a0€3MeUCHHS.

3po3yMiJIo, 10 yBara MpOrpamicTiB 0 TUX YU IHIIUX €TariB
pPO3pOOJIEHHsT  3aleXHUTh BiJl KOHKPETHOro mpoekry. Yacto
pPO3pOOHHKY HeMae HEOOXiJHOCTI MPOXOJWUTH YEpe3 YyCl eTanu,
HaNpUKIa[, SKIIO CTBOPIOETbCS HEBENUKa, J00pe 3po3ymina
porpama i3 4iTKO MOCTaBJIEHOI0 METOIO.

Cmucna xapakmepucmuka:

®  ¢urcosanuti Habip cmaodil,

® KajxcHa  cmadia  3aKiHYYEMbCA  OOKYMEHMOBAHUM
pe3yibmamom;
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® HacmynHa cmaodisi NOYUHAEMbCA Juule NICAs 3aKIHYEeHHS
nonepeonbol.

Heooniku:

®  HEe2HYYKICmb;

o c¢aza nosunna Oymu 3asepuiena 00 nepexooy 00
HACMYNHOT,

® Habip ¢as pikcosanuil,

®  BaJICKO peazysamu Ha 3MIHU BUMOS.

Buxopucmannsa: mam, Oe eumocu 006pe 3po3ymini ma
cmaobinbHi.

ITeparuBHa moneas (Iterative and incremental development)

Kackagna Mozenb KUTTEBOTO UKITY € 11€aIbHOI0, OCKIJIBKU
JUIe AYXe MPOCTI 3aBJaHHS MPOXOAATh yci eramu 0e3 Oyap-sSKHUX
iTepamniii (MOBEpHEHb Ha IMOMNEpPeIHI KpOoKH mporecy). Hanpuxian,
OpU [porpamMyBaHHI MOXKE€ BHSABUTHCS, WLI0 peamizalis JIesKoi
¢ynkuii HeedekTHBHA 1 BCTyMmae y MPOTUPIYYS 3 BUMOTAMH JIO
OPOAYKTUBHOCTI CHUCTEeMH. Y IIbOMY BHMAJAKy THOTPiOHI 3MiHU
MPOEKTY, a MOXJIHMBO, i mepepoOka cnenudikamii. s BpaxyBaHHs
MOBTOPIOBAHOCTI  €TamiB MpolLecy po3poOJeHHS CTBOPIOBAIHCH
albTepHATUBYU KAaCKaJHOI MOJIETII.

I3 Takux anbTepHATUB yTBOpWIACA iTepaTHBHA Mojeb. L1
Mozenb mependadae po3OUTTS IKUTTEBOIO LHUKIY THPOEKTY Ha
HOCHIIOBHICTh iTepalliff, KOXHa 3 SKUX Haragaye "MiHi-poekT" 3
ycima pa3zaMu )KUTTEBOTO LIUKITY.

Knacuuyna irepamiiiHa MoJenb aOCONIOTH3YE MOXIIMBICTh
noBepHEHb Ha morepeAHi eranu (puc.4). s oOcraBuna BimOuBae
ICTOTHMM acleKT MporpaMHUX po3poOOK: IMparHeHHs 3a3falierib
nepeadavaTH BC1 CUTYaIlli BUKOPUCTAHHS CUCTEMH Ta HEMOXJIUBICTh
y TepeBaKHIN OLIBIIOCTI BUMAAKIB JIOCSITTH LBOTO. YCl TpaauIliiHi
TEXHOJIOTIl MpOorpaMyBaHHS CIpPsIMOBaHI JIMIIE Ha Te, 1100
MiHIMI3yBaTu MOBEpHEHHS. AJie CYTh BiJl IbOTO HE 3MIHIOETHCS: TPU
MOBEPHEHHI 3aBXKIH JTOBOIHUTHCS MOBTOPIOBATH MOOYIOBY TOTO, IIO
BXKE BBAXKAJIOCS TOTOBHM.

Meta koxHOi itepanii B po3poOnenHi [I3 — oTpumanHs
Opamiowyoi  Bepcii  MporpaMHOi  CHCTEMH, IO  BKJIIOYAE
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(GYHKIIOHATBHICTh, BHW3HAYEHY IHTETPOBAHUM 3MICTOM  YCIX
nornepeaHix i1 moroyHoi irepamii. PesymbraT (inambHOI iTeparii
MICTUTh YyCHO HEOOXiHY (YHKIIOHAIBHICTh TPOAYKTY. Takum
YHHOM, 13 3aBEpIICHHSIM KOXHOI iTepallii MpPOIYyKT PO3BUBAETHCS
IHKpEMEHTAJIbHO (HapoInrye ()yHKIIIOHAIBHICTB).

Cneyugirkauin

Ilpoexmygannsn

Peanizauin

N

Tecmysanna
N

Beeoenns ¢ diro

Excnayamauin
ma cynpoeio

Pucynok 4 — KnacuuHa iTepatuBHa MOJIEb

3 TOYKH 30py CTPYKTYpH JKHTTEBOTO IMKIY Ta IPOLECY
po3poOJIeHHsT Taka MoJeNb € iTepaTuBHOMW (iterative) (puc.5). 3
TOYKH 30pY PO3BUTKY TMPOIYKTY - iHKpeMeHTanbHow0 (incremental).
Hocein impyctpii po3pobnenHs II3 mokasye, 10 HEMOXKIHUBO
pO3rIIsIaTH KOKEH 3 muX mnorsiaiB i3ompoBaHo [10]. Tomy 1o
MO/IeJIb YaCTO HA3UBAIOTh MOJEIUIIO ITEPAaTUBHOTO Ta IHKPEMEHTHOI'O
po3po6aenns (Iterative and incremental development, 11D) [11].
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Pasu

Poboui npouecy Inceplion | Elaboration Consiruction Transition
) I1 El | E2 Cc1 c2 c3 C4 | T1 | T2
BisHec-moaentoBaHHA
Business Modeling L
Bumorn
Requirements T
AHanis Ta NpoeKTyBaHHA P T
Analysis & Desion ] D
Peanisauia
Implamentation ;__,.-H-‘”'_r R
TecTyBaHHA
Test e il S Oy [ N Oy e S
PosropraHHa ]
Deployment _____.-——--"'"__—“"“--.
Yac }
PI/IcyHOK 6— ITepaTI/IBHe Ta iHerMeHTHe p03p06HCHH}I
nporpam

Pi3ni BapiaHTH iTepamiifHOro mMigXomy peani3oBaHi B
OUIBIIIOCTI CydacHUX MeTo0J10Tii po3podienus (RUP, MSF, XP).

Cmucna xapakmepucmuka:

®  cmaodii nosmoprIomsvcsa HeOOHOPA3A8o.

Heooniku:

® cucmema 4acmo NO2AHO CMPYKMYPOBAHA, NPOEKM «He
npo30puULL»,

®  nicasA YMOUHEHHs 8UMO2 BIOKUOAECMbCA YACMUHA paHiue
BUKOHAHOI pobomu,

®  nompibHi 3acobu 051 WUBUOKO20 PO3PODIeHHSL.

Bukopucmanna: nioxooums 0na Mamux ma cepeoHix
npoexkmis.

CunipanbHa MoaeJib

Haii0inpm BiOMMM 1 MOIIMPEHMM BapiaHTOM iTepariiiHol
MoOJeni € cmipambHa Moaens  (puc.7), 1m0 Oyma  Bmepiie
chopmynboBana bappi boemom (Barry Boehm) y 1986 pomi [12].
BiaminHOI0 0COONMMBICTIO IIIET MOJIETI € CTelialbHa yBara pu3uKam,
10 BIUTMBAE HA OPTaHi3aIlil0 KUTTEBOTO IIUKITY.
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KymynaTueka esapricte

AHaniz Ta nepeeipka
anbTepHaTHE,
inenTuoikauin 1a
PO3B'A3aHHA

. aHanis
BH3HaYeHHA Linew, PHIHKIB
anbTepHaTHe Ta

obMexeHb

aHanis
PH3MKIB

aHanis
PH3NKIB

NPOTOTAN:
aHanis

pH3mKiB-
_+* npotoran,

T~~~ _wozennbosaknz 1 oubkca nposEoduTEnsHOCTH
InasHySaHHR NpOSKTY el

npoToTHNn:

Ornsg
(ouinka)

T3 XATTES00 Ly KOHLIENLA

AETAnERAN
[ anzEie

.
Y ETEpEgRTE S,

MnaxyBaHHA
\ JECTYB3HHR

HaCcTynHoi (hazu

PozpobneHnn

npoaykty
HACTYNHOTO PiBHA

Pucynok 7 — CnipansHa mojens XK1

VY chipanbHiii Moaeni po3poOJeHHS NporpaMyu Mae BHIJISAL
cepii mociioBHUX ITepauid. Ha mepmmx eramax yTOYHIOIOTHCS
cneuu@ikanii NPOAYKTYy, Ha HACTYOHMX - JOJAIOThCS HOBI
MOXJIUBOCTI 1 (yHKII. MeTta 11i€i MO/eNl - MO 3aKIHYEHHI KOXHOT
iTeparlii 3aHOBO 3/11IHCHUTH OLIIHKY PU3UKIB ITPOJAOBKEHHS POOIT.

Ha xoxHOMY BHUTKY cHipanl BHKOHYETbCSI CTBOPEHHS
4eproBoi Bepcii MNPOAYKTY, YTOUHIOIOTBCS BHUMOTH IPOEKTY,
BHU3HAUYAETHCS HOTO SKICTD 1 TUIAHYIOTHCS POOOTH HACTYITHOTO BUTKA.
Oco0OnuBa yBara NpuUISETbCS MMOYATKOBHUM €TarnaM po3poOJIeHHS —
aHalizy 1 NPOEKTYBAaHHIO, J€ peali30BaHICTh THUX YM IHIIMX
TEXHIYHHUX PIllIEHb EPEBIPSIETHCS 1 OOrPYHTOBYETHCS 32 IOTIOMOTOIO
CTBOPEHHS IPOTOTHUIIIB (MAKETyBaHHS).

3aBAsIKM 1T€PAaTUBHIA NMPHUPOAL CHipajbHa MOJENb JIOMYyCKae
KOPUTYBaHHS Y XOZ1 poOOTH, IIO CHpHSE TMOJIMIIEHHIO MPOAYKTY.
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[Ipu BenmkoOMy dMCII iTepallii po3poOJIEHHS 3a IIE0 MOICIUTIO
notpedye rMOOKOT aBTOMAaTH3AaIli]l yCiX MPOIECiB, iHAKIIE BOHA CTA€
Hee(ekTuBHOW. Ha mpakTuili y 3aMOBHHKIB 1 KOPHUCTYBadiB 1HOII
BUHUKAE BITUYTTS HECTAOUIBHOCTI MPOIYKTY, OCKUIBKHM BOHH HE
BCTHTAIOTh CTEKHUTH 32 MBUJAKHMH 3MiHAMH B HHOMY.

CrmipanpHa Mozaens po3pobnenHs [13 Bumarae BuU3HAUCHHS
KJIFOUOBHUX KOHTPOJBHHUX TOYOK MPOEKTy - Milestones. Buainsiorh
TaKi OCHOBHI KOHTPOJIbHI ToukH [12]:

e Concept of Operations (COO) — KoHIIEMIIisT BUKOPUCTAHHS

CHCTEMH;

e Life Cycle Objectives (LCO) — mini Ta 3MiCT KUTTEBOTO
HKITY;

e Life Cycle Architecture (LCA) — apxiTekTypa >KUTTEBOTO
MKITY;

o Initial Operational Capability (I0C) — nepmia Bepcis 13,
10 TIEPEBIPSETHCS Y X0 JOCHITHUAIIBKOI eKCILTyaTallii;

e Final Operational Capability (FOC) — rorose II3, mio
EKCILUTYaTy€eThCSl B pEAIbHUX YMOBAX.

AHami3 y KIIOYOBHX TOYKaX OCOOJHMBO aKTyalbHUH IS
MEHE/KEpIB 1 JiJAepiB MPOEKTIB, SIKI BIACTEXKYIOTh XiJi BUKOHAHHS
MPOEKTY 1 IJIaHYIOTh MOAAJBII POOOTH.

Cmucna xapakmepucmuka:

e npoekm mae KOHmpoavHi mouxu — milestones;

® HA KOJCHOMY 6UMKY CHIpAli CMEOPIEMbC NPOMOMUN
Ha 6uxo00i — npodyxm, wo 6ionogioac umo2am KOpucmyeais.

Ilepesazu:

®  pauHill aumaniz Modcaugocmetl NOBMOPHO2O
BUKOPUCTNAHHSL,

®  HAABHI MeXAHiZMU OOCACHEHHS Napamempis SKocmi,

®  MoOenb 003605€ KOHMPOIO8AMU O0HCepend NPOeKmHUX
pobim i 8iOnosiOHUX sumpam,

® MoO0enb 0038015€ GUPIULYBAMU [HME2POBAHI 3ABOAHHS
CUCMEMHO20 PO3pPOONEeHHs, AKI OXONIOIMb NPOSPAMHY | anapamuy
CKa0081 CMBOPIOBAHO20 NPOOYKMLY.
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Heooniku:

®  niciA YMOUYHEHHs 8UMO2 8IOKUOAEMbCA YACMUNHA paHiue
BUKOHAHOT pobomu;

®  nompibHi 3acodu 0151 WBUOKO20 PO3POOIEHHSL.

Bukopucmannsa: nioxooumv O0Ons Maiux ma CcepeoHix
npoexkmis.

He3Baxkatroum Ha pO3BUTOK TEOPETHYHOI ©0a3m, crajis
KOMIUIEKCHOI aBTOMaTH3allli TEXHOJIOTIH MporpaMmyBaHHsI cTajna
MOYJIMBOIO JIMIIE TPH BIAMOBIAHOMY pIiBHI PO3BUTKY TEXHIKH.
[cToTHO BHIIMHYIO Ha MeEpexiJ 10 KOMIUIEKCHOI aBTOMaTu3alii
YCBIIOMJICHHSI TOTO, IO HE MOXXHa pPO3BHBATH MPOMHCIIOBE
nporpaMmyBaHHs 0€3 MIATPUMKHU TEXHOJOTIYHHUX (YHKIIH Ha BCIX
eranax >KuTTs mnporpam. Ha mouarky 90-x pp. XX cT. 3'aBuiacs
CASE-texnomnoriss  (Computer Added Software Engineering —
CYKYIHICTh 1HCTPYMEHTIB Ta METOJIB MPOrpaMHOI iHXKeHepil
npoektyBaHHs 113 ansa 3a0e3nedeHHs] BHCOKOI SKOCT1, MiHIMaJdbHOL
KUTBKOCTI TIOMHWJIOK Ta CIPOIICHHS MPOSKTYBAaHHS), 10 00’ €qHyBaIa
CHUCTEMH KOMIUIEKCHOI aBTOMAaTH3aIlil MIATPUMKHA pPO3POOJICHHS 1
CYIIPOBOJY IIPOTpaM.

Amnaniz moneneit JKII I13 nmoka3ye, 1o came nporpamyBaHHS
HE € OCHOBHHM BHJIOM [iSUIBHOCTI KOJIGKTHUBY, 3alHSATOTO
IPOMHCIOBUMHU PO3pO0JieHHsIMH. barato nociijkeHb BiJarOTh Ha
¢a3zy mporpamyBaHHs He Ouibiie 15-20% wuacy, BUTpaueHOro Ha
PO3po0IIeHHS (CYIPOBIT MOYKE OYTH HECKIHUCHHUM).
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Humannsa ona camokonmpo.io

I e

o

10.

11.

[ITo Take TexHOJIOT1l MpOrpaMyBaHHs ?

SIK po3BUBANKCS CTUIII MPOTrpaMyBaHHs?

o Take »xutTeBHit ki [13?

SAxi mozeni xxutteBoro nukity 13 Bam Bigomi?

[o BuKOHYETHCS i1 Yac eramiB dha3u po3poosienns 1137

SIki Mopmenmi JKUTTEBOTO IUKIY JO3BOJSIIOTH OIEPATUBHO
pearyBatu Ha 3MiHy BUMOT 110 [13?

SIKi XapakTepUCTHKH CIIpajIbHOI MOJEI KHUTTEBOTO LMUKIY € ii
niepeBaroro? [10sCHITS.

SIki KIIIOYOB1 TOYKHU MPOEKTY po3podneHHs 13 Bam Bimomi?

Sxi  mapaMeTpm  XapakTEepU3yKTh  SKICTh  MPOTPAMHOTO
MPOJYKTY?

o momens xwurTeBoro nukiay II3 mae ¢ikcoBanmii HaGip
ctanii? Slkum unHoM Oyna MoaudikoBaHa 1 MOJETH?

1o take CASE-3aco6u? Slk BoHH pO3BHBAJIHCH?
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TEMA 2. [li1anyBaHHSI Ta YIPABJIiHHSA MPOEeCOM PO3P00JIeHHA
Ta CyNPoBOAY NPOrpPaMHOro 3ade3nevyeHHst

Ilocmanoexa 3ae0annsn

Ilin wac mepmmx 3ycTpiued I0AO0 3aMOBJIEHHA Ha
po3pobsieHHss II3 3aMOBHMK 1yke NpUOJIM3HO YSABISE, IO HOMY
noTpiOHo. Sk mpaBwmIO, BiH HaJlae KiJibKa CTOPIHOK TEKCTY 3aBIaHHS
1 oJpa3zy MpOCUTh OLIHUTH Yac BUKOHAHHS 3aMOBJIEHHS Ta HOTO
BapTiCTh. be3 4iTKOro BHW3HAYEHHs IPOIECIB, JJI aBTOMAaTH3aIlil
AKUX Oyae BHUKOPUCTOBYBAaTUCH I3, HEMOXIIMBO HaBITh MPUOIU3HO
omiHuTH 00csar pobit. [lpubnm3Ha oOmiHKa 3 MiHIMyMOM BXIZHOT
iHpopmarii Moke TPH3BECTH A0 TOMMIKH B KiUJIbKa pa3siB, M0
HETaTHBHO Bi/i0’€ThCS HA TOYHOCTI BU3HAYCHHS CTPOKIB BUKOHAHHS
Ta BapTOCTi pOOIT.

Ilompeou (needs) — BinoOpaxaroTh mpodIeMu Oi3HECY,
nepcoHanii abo mporecy, M0 TOBHUHHI CHiBBIAHOCUTHUCS 3
BUKOPHCTaHHSM a00 npundoanHsam cucremu [13].

[lo6 TpuMaTH YySBIEHHA MpPO MOXIMUBI 00CATH pOOIT,
NOTPIOHO MPOIMOHYBATH 3aMOBHUKY HaJaTH ab0 po3poOUTH TEXHIYHE
3aBIaHHA. 3aBAJKM I[IbOMY CHCTEMHI aHAlIITUKU  3MOXYTh
po3ibpatucss B 3ajadi, 3a JOIMOMOIOK IHCTPYMEHTAJbHUX 3ac0o0iB
BUKOHATU JIEKOMIIO3UIII0 CHUCTEMHM Ha KOMIIOHEHTH, NPUOIU3HO
BU3HAYUTH OOCSTH ITUX KOMITOHEHTIB 1 BIAMOBIIHO Yac ix pearizarii.
s mouatkoBa crazis XKL I13 € "orinkoro 3ailicHEHHOCTI".

[TocraHoBka 3aBnaHHs — HalOUIbII TBOpya yactuHa XKL I13.
[ToTpiOHO onMcaTH MOBeNIHKY po3pobiaroBaHoi cucteMu. g cucrema
OTpUMY€ SKICh CUTHaJM 3 ii OTOYEHHsA, TOMy Tpeba omucatu
MOBEJIHKY OTOYEHHS, ajieé OTOYEHHS CaMO 3aJeKUTh 1 3MIHIOETHCS
T1]T BILTABOM CHUCTEMH, 1i CUTHAIIIB, 0COOJIMBO aBapifHMX.

Bupimyorb  1e  mpoTupivus  iTepaiiiiHo,  OETarHo
YTOYHIOIOYM TMOBEAIHKY SIK CHUCTEeMH, Tak 1 i oTodeHHs. J[is
BI/INOBIJAJIbHUX CUCTEM 3aMOBHHUK MOJKE 3alIPOIIOHYBATH PO3POOUTH
IMITaIiTHY MOJIEJIh CHCTEMH Ta OTOYEHHSI, IO € IOCUTH CKIIATHOIO.
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VY mocraBiieHOMY 3aBJaHHI 3aMOBHMK BH3HAua€ BUMOTH 10
CTBOPIOBAaHOI CHCTEMH, SIKi TIOBUHHI 33/JI0BOJIBHATH TOTpedU
KOPHUCTYBa4iB 1 OyTH 3p03yMITUMU ISl PO3POOHHKIB.

Bumoza (Requirement) — ymoBa a00 MOMJIMBICTb, IO
BHU3HAU€HAa KOPHUCTyBayeM JUid BUpIIIEHHA MmpobiemMu  abo
JIOCSATHEHHSI METH, Ta SKIA TOBUHHA BIAIOBIIATH a00 KOO ITOBUHHA
BOJIOAITH CHUCTeMa YM il KOMIIOHEHT, 1100 3a/JI0BOJIbHATH YMOBH
KOHTpaKTy, CTaHAapTy, cnenudikamii abo iHmoro QopmaibHO
penpe3eHTOBaHOTO JoKyMeHTa [ 14]. Bumoru nmoauisitoThes Ha:

e eumozu kopucmysaua (User Requirements) — OINCYIOTb
ini/3amayi KOPHCTYBaJiB CHCTEMH, K1 [MIOBAHHI
JOCATATUCS/BUKOHYBATHCS ~ KOPUCTyBauaMU 3a  JIOTIOMOTOIO
CTBOPIOBAHOI IporpaMHoi cucremu [13];

e ¢ynuxuyionanvni eumozu (Functional Requirements) — BuMory,
10 KOHKPETU3yITh (yHKuii, siki cuctema abo il KOMIOHEHT
MMOBMHEH BUKOHYBaTH [14];

e npozpamui eumozu (Software Requirements) — BUMOru 10
CTBOPIOBAHOI CUCTEMH, 3po3ymii KOpHCTYyBa4aMu
(3aMOBHHKaMH) 1 po3pOOHUKAaMU (BUKOHABIISIMH) CTOCOBHO TOTO,
10 POOUTHME CUCTEMA 1 YOTO BiJl HET HE BapTO YEKATH.

JlocBig moOKa3zye, MO0 OIIHKA CKJIQJHOCTI CHCTEMH, IO €
CYMOIO OIIIHOK 1i KOMIIOHEHTIB, OTpPUMaHMX Yy pe3yJbTari
JIEKOMITO3HIIll, 3HAYHO TOYHIIIA, HIXK TEPBICHA OI[IHKA CUCTEMH B
ninomy. Bukopucranus 3aco6iB (opmanizanii pe3ysabTaTiB aHaizy
Uil iX  JTOKYMEHTaIbHOTO O(GOPMIICHHS TaKOX IJIBUINYE SIKICTh
MOYATKOBOTO OIMKUCY BUMOT JIO CUCTEMH.

Komau rosopsats mpo "¢popmanizaiito MoCTaHOBKH 3aBJaHHS
MalTh Ha yBa3i po3poOJE€HHS MOCHIAOBHOCTI MoJeled, KOXHa 3
SKUX OIHCYE CHCTEeMYy Ta ii OTOYEHHS 3 PI3HUX TOYOK 30py 13
MOCTYIMOBOIO JleTarizaliero. BaxmuBo, 1mo0 yci YsABIEHHS Mpo
CHUCTEMYy, OTPUMaHi B pI3HUX MOJENAX, 30Mpaiucsi B €IUHOMY
peno3uTapii (neskiii cnenianizoBaniid 6a3i qanux). Lleit penosurapiit
MOJISTIIUTh HACKPi3HE MPOCKTYBAHHS, MPH SIKOMY KOKHA HACTyITHA
MOJieJIb BHUKOPHCTOBYE pE3yJIbTaTH TIONMEPENHbOI 1 HISIK iM He
cynepeunTh. BIiamoBiAHO BCl MOXIIMBI NEpeBIPKM MOBUHHI OyTH
HACKPI3HUMHU.
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Jlnst sikicHOTO BU3HaueHHs BUMoOr 70 [13 moTpiOHO croyaTky
NPOBECTHU aHaji3 Ta c¢(hopMyBaTH iX criennikarii.

Ananiz eumoz (Requirements Analysis) — Ttpanchopmarris
iHpopMarii, OTpUMaHOI BiJl KOPHCTYBAYiB (Ta IHIIMX 3alliKaBICHUX
0ci0) y YITKO Ta OJHO3HAYHO BHU3HAYCHI MPOTPaMHI BUMOTH, IO
MEepealoThCs 1HXKEHepaM sl peaii3aiii y MOporpaMHOMY KOJIi.
AHaJi3 BUMOT BKIJIIOYAE:

e BUSBJIICHHA 1 pPO3B’s3aHHS KOH(IIKTIB Mi>K BUMOT'aMU;

® BH3HAYCHHS MEX 3aJadi, M0 BHPINIYETbCS CTBOPIOBAHUM
OpOTpaMHUAM  3a0€3MEUYCHHSM; y  3arajJlbHOMy  BHIIQJKY —
BU3HAUEHHSI MexX (Scope) 13MicTy MpOorpaMHOro MpOeKTY;

e JeTaii3aliio CUCTEMHUX BHMOT JUISI BCTAHOBJICHHS MPOTPAMHHX
BHMOT.

Cneuudpixayin (Specification) — 1okyMeHT, 1110 B 3aKiHUCHIH,
TOYHiH 1 mepeBipeHiit Gopmi OnMCye BUMOTH, POEKT, MOBEIIHKY 200
IHIIT  XapaKTePUCTUKM KOMIIOHEHTa ab0o0 CHCTeMH, a TaKOoX
IPOIETypH, CIIPSMOBaHI Ha BU3SHAYCHHS TOTO, YH 33JJOBOJIbHSIIOTHCS
omnucaHi xapakTepuctuku [14]. {ns omucy KOMIUIEKCHHX MPOEKTIB
(Y yacTHHI BUMOT') BUKOPHUCTOBYIOTh TPH OCHOBHI crierugikarii:

e Bu3HaueHHs cuctemu (System Definition), abo cmeumdikarris
BuMor kopuctyBauiB (User Requirements Specification);

e cucreMHux BUMOr (System Requirements);

e nporpamHux BuMor (Software Requirements).

Cneyugbikayia npozpamuux eumoz (Software Requirements
Specification—  SRS)  BcraHOBIIOE  OCHOBHI ~ Yromam  MiX
KOpHUCTyBauaMH (3aMOBHHUKaMH) 1 pO3pOoOHUKaMHU (BUKOHABLISIMU)
CTOCOBHO TOr0, II0 pOOMTHME CHCTeMa 1 4Oro BiJl Hei He BapTo
yekat. Lleil MOKyMEHT MoOXe BKIIOYATH TPOLEIAYPH IepeBipKU
ctBopeHoro [I3 Ha BiMOBIAHICT BUMOTaM, IO BUCYBAIOTHCS (Y
T.4. TUIAHU TECTYBaHHS), OTIMCH XapPaKTEPUCTHK CTOCOBHO SKOCTI Ta
METO/IiB HOT0 OIIIHIOBaHHS, MUTaHb Oe3neku Tomo [13].

Cneyugixkauia eumoz xopucmysauie (User Requirements
Specification) abo kouyenyis (concept <of operation™>) BU3HaYa€e
BHCOKOPIBHEBI BHMOTH, YacTO — CTPATETIyHl LI, JUIS JOCSTHEHHS
SKMX CTBOPIOETbCSA IMpOrpamMHa cucTema. BaximBo, mo e
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JOKYMEHT OIUCYE BHUMOTH 10 CHCTEMHU 3 MO3UIIN NpeaMeTHOI
obmacti — nomeny [13].

Cneyugixauia cucmemnux eumoz (System Requirements) —
OMHCYE TPOrpaMHY CHUCTEMY B KOHTEKCTI CHUCTEMHOI I1HXKEHepil.
30KkpeMa BUCOKOPIBHEBI BUMOTH JI0 ITPOTrPAMHOTI0 3a0e3MeyeHHsl, 1110
MICTUTh KiIbKka a0o0 0araro B3a€MO3B'S3aHUX IIJCUCTEM 1
3actocyBanb. llpu 1mpoMy cucremMa Moxe OyTH SK IIJIKOM
IPOTPAMHOIO, TaK 1 MICTUTH HPOTPaMHi Ta anapaTHi KOMIOHEHTH. Y
3araJlbHOMY BHIIQJIKy JI0 CKJIaJy CUCTEMH MOKE BXOJUTHU TEepCOHal,
0 BUKOHYE TeBHI (YHKIT CHCTeMH, HANpPHKIAJA, aBTOPHU3AIIIO
BUKOHAHHS TIEBHUX OINEpalid 3 BHKOPHUCTAaHHSIM IPOTPAMHO-
anapaTHux mijacuctem [13].

[Ipu mocraHOBHI 3aBHaHHS MOTPIOHO, MO0 TMpOrpamMHi
BUMOTU OyiaM 3pOo3yMifi, 3B'A3KM MK HHMH IpO30pi, a 3MICT
cnenuikamii He JOMYCKaB Pi3HOYMTAHD Ta IHTEPIPETALliid, Yepe3 sKi
pOrpaMHUi MPOAYKT HEe Oy/e BiAMOBiAATH MOTpedaM 3allikaBlIeHUX
oci6. Tomy moTpiOHI IHCTPYMEHTH YIPaBIiHHS BUMOTaMHU.

Ynpasninnua eumozamu (Requirements Management) —
IisSUTBHICTh,  BUKOHAHHA  sKOi  3a0e3rmedye  OmUC  BHUMOT,
BIZICTeXKYBaHHS iX 3MiH, NEpEeBIpKM Ha HECYNepewIMBICTh 1 Ha
MOpYILIEHHS Harepe ] BU3HAUeHUX npaBui [14].

Bin BxigHoi iH¢opmanii npo MailyTHIN nporpaMHuit
HNPOAYKT 3aJE€KUTh T€, Ky METOAOJOri0 Oyne oOpaHO B MPOEKTI 3
po3pobnenns I13. Metononoriii 6arato: 1 ayxe (opmanizoBaHuX, i
TUX, L0 JAIOTh TBOpYY cBOOOAY mporpamictaM. Bubip meronosnorii
OOyMOBIIIOETHCSL  IOCBIZIOM KEpiBHHKA TIpPYyNU pPO3POOHHKIB Ta
YMOBaMH, $IKi BCTaHOBJIIOIOTh 3aMOBHHKH [0 JOKYMEHTYBAaHHS
eramiB  pobiT. Y pob6oti [5] wMeromonorii po3poGienus I13
KJIacU(PIKyIOTbCSI 3a KUIBKICTIO BHUKOHABI[IB Ta KPUTHUYHICTIO
npoekTy. YuM Oinblile BUKOHABIIB Ta/a00 BHUIA KPUTUYHICTH, THM
Ou1b1I hopManbHA Ta PETyIbOBaHA METO/IMKA MOTPiOHA.
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Po3poonenna I3 ak npoekmna oianvHicmeo

HismpHicTh mig vac po3pobieHHs [I3, sk 1 Oyaw-1mo0,
CKJIaJIa€TbCs 3 BUKOHAHHS omepamiid i mpoekTiB. Ti ¥ iHII MawoTh
6araTo CHUIBHOIO, HANPHKIIAJ, BUKOHYIOTHCS JIIOJbMHM Ta Ha iX
BUKOHAHHS BUIUISIOTHCSI OOMEKEH1 PECYpPCH.

['onmoBHA BiIMIHHICTH OMepalliid BiJl MPOEKTIB MOJISATAE B TOMY,
110 omepalii BUKOHYIOTHCS TOCTIHHO 1 TMOBTOPIOIOTHCS, TOMI SK
IPOEKT THUMYacoBUHM 1 yHIKanbHUN. Buxonsum 3 1poro, mpoexm
BU3HAYAETHCS SIK TUMYACOBE 3YCHJUIA, PO3MOYaTe IS CTBOPEHHS
YHIKQJIBHOTO TPOAYKTY 4M TOCTyru. «TumuyacoBe» O3HA4Ya€, MIO
KOXKEH IPOEKT MAa€ TOYHO BU3HAYEHI JIaTH MOYATKY Ta 3aKIHYEHHS.
["oBOpsTYM TIPO YHIKAIBHICTH MPOIYKTY, MH Ma€MO Ha yBasi, 110 BOHU
MaloTh MOMITHI BIAMIHHOCTI BiJ YCiX aHaJOTIYHUX MPOIYKTIB abo
nocnyr. Takum unHOM, po3pobneHHs [13 BimmoBigae BU3HAYCHHIO
IPOEKTY 1 JUIs Oprasizauii IbOro MpOLECYy MOKHA 3aCTOCOBYBATH
METOAM Ta IHCTpyMEHTapiil ympaBiiHHA Tpoektamu. Hampuxian,
po3pobsieHHsT BeO-caiiTy € NIpPOeKTOM, TOMl SIK MiATPUMKa HOTo
BIIPOIOBXK TPHUBAJIOTO Yacy — 1€ OlepaliifHa TisIbHICTb.

VY KOXXHOTO NMPOEKTY € YITKO BU3HAYEHI MOYATOK 1 KiHEellb.
Kineup npoekTy HacTae pa3oM 13 JOCATHEHHSIM ycCiX Horo 1iiei abo
KOJIM CTa€ 3pO3yMUIHMM, IO I HiJi He OyayTh a0 HE MOXYTh OyTH
JOCATHYTI. TUMYAcOBICTh HE 03HAYA€ KOPOTKOCTPOKOBICTH MPOEKTY
— PpO3pOOJIeHHS CKJIQAHOT MPOTrPaMHOI CHUCTEMH MOXKE TpPUBATH
KUJIbKAa POKIB, X04a, K MPaBWJIO MPOEKTH MalOThb OOMEXEHI1 4acoBi
paMku Ui cTBopeHHs 13, OCKIIbKM CHpUSATIMBA A HUX CHUTYallis
Ha PUHKY CKJaJa€eThcsi Ha oOMexkeHui yac. Kpim Toro, mpoekTHa
KOMaHJa TMicias WOro 3aKkiHUYeHHS po3MajaeTbcs, a 11 UICHH
NEePEeXOIATh B 1HIII MPOEKTH.

[IpoekT nayxe dYacTo IUIYTalOTh 13 NPOrpaMoro, TOOTO
KOOPJMHOBAHUM YIPABIIHHSAM TIPYNOI MPOEKTIB BCEPEAMHI OJHIET
oprauizaumii.  YmpaBmiHHS  Bigpa3y  JEKiIbKOMa  IPOEKTaMHU
CKOOPJIMHOBAHE Il TOTO, MO0 OTPUMATH BUTOMY, SKY HEMOMIJIUBO
0JIepKaTH BiJl OKPEMOT'0 YIPABIiHHS KOXKHUM 13 HUX.

[TpoeKT BUKOHYETHCS TSI TOCSITHEHHSI TIEBHOTO PE3YJIBTATy B
neBHI TepMiHM i 3a meBHi rpomi. Le Tpio uacy (time), 6rodacemy
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(cost) i obcsiey pobim (SCOPE) 4acTO HA3WBAIOTH MPOEKMHUM, a00
3aii3HuM, mpuxkymuukom (puc. 8) [15], ockinbku npu BHECCHHI
3MiH B OJIUH 13 ITUX €JIEMEHTIB 3MIHIOIOTHCS 1HIIM. Xo4a JUIsl TPOCKTY
OJTHAKOBOIO MIpOIO BaXJIMBI BCl TPU €JIEMEHTH, SIK MPABUIIO, TUIBKU
OJIMH 13 HUX 3QJICKHO BiJ] MPIOPUTETIB Ma€e HAHOUIBIINK BIUIMB Ha
1HIII.

Bapricts

SkicTh

OO0csr podit

Pucynok 8 — IIpoexkTHUI TPUKYTHUK

Te, sx 3MIHM y MUJIaHl BIUIMBAalOTh HA 1HIII CTOPOHHU
TPUKYTHHKA, 3aJ€KUTh Bi OOCTaBMH 1 cheuupikud MpoeKTy. Y
JesKUX BUIAIKaX 3MEHIICHHS TEepPMIHY 30UIbIIye BapTiCTh, a B
IHIINX - 3MEHIIIYE.

Axicme (quality) — 1e dYeTBepTHii €IEMEHT MPOEKTHOTO
TPUKYTHHKa. BoHa 3HaX0AMUTHCS y LEHTPI, 1 Oyab-1110 3MiHA CTOPIH
BILUIMBAE Ha HEI.

Hanpuknan, Ko KepiBHUKOBI BIANOCS 3HANTH JOJATKOBUN
yac y PpO3KIadi, TO MOXXHa 30UIBIIMTH 0OcAT pOOIT, HOIaBIIH
3aBAaHHA 1 30LIBIIMBIIM TPUBANICTH mpoekTy. Lli momaTkoBi
3aBAAHHS 1 Yac JO3BOJSIOTH JOMOTTHCS OUTBII BHUCOKOTO PIiBHS
SKOCT1 MMPOEKTY 1 BUPOOJICHOTO MPOIYKTY.

Sxmo x moTpiOHO 3HU3UTHU BUTpATH, 1100 BKJIACTHCS B
OIO/KeT, MOXJIMBO, 3HAJAOOWTbCS 3MEHIIUTH 00cAr  pooiT,
npuOpaBIIM JesKi 13 3aBJaHb a00 3MEHUIMBIIM iX TPUBANICTh. 31
3MEHIIEHUM 00CSIroM poOiT y MpoeKTi Oy/ie MEHIIe IIaHCIB BUWTH Ha
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HEOOXI1THUN PIBEHb SIKOCTI, TOMY 3HHUKEHHS BUTPAT MOXKE ITPU3BECTH
JI0 TIOTIPIICHHS SKOCTI POEKTY.

[Tman mpoekTy CKJIamaeThesi JUIs TOTO, 1100 BU3HAYUTH, 32
JIOTIOMOTOI0 SIKUX poOIT Oyzme mocsAraTucsi pe3yibTaT HMPOEKTY, SIKi
JIOIA ¥ yCTaTKyBaHHs MOTPiOHI JUIsi BUKOHAHHS ITUX POOIT 1 B IO
qac i JIIOJU ¥ ycTaTKyBaHHS OyqyTh 3aiiHATI poOOTOIO B MPOEKTI.
ToMy HpOEKTHHH IJIaH MICTUTh TPH OCHOBHI CIIEMEHTH: 3aBIaHHS,
pecypcH 1 mpU3HAYCHHS.

3apaannsn (Tasks)

3aBmaHHsAM € poOOoTa, 3AIMCHIOBaHA y paMKax MpPOEKTY s
JIOCSITHEHHS! TIEBHOTO pe3yabTary. Hampukian, y mpoekTi CTBOpEHHS
nporpaMd IS aBTOMaru3amii  (OpMyBaHHS — JOKYMEHTaIii
nignpueMcTBa 3aBaaHHsAM Oyae CTBopeHHs m1a0ia0HiB. OCKUIbKH, SK
NpaBWIO, TPOEKT MICTUTh OaraTo 3aBIaHb, TO Ui 3PYyYHOCTI
BIJICTeXKEHHS IUIaHy iX 00'€IHYI0OTh y rpynH, abo ¢a3u. CyKyInHICTb
(a3 MpOEKTy Ha3UBAETHCS HOTO KUTTEBUM LIUKIIOM.

®a3zu (Summary tasks)

daza MpOoeKTy CKIAAAE€ThCs 3 OAHOTO ab0 KIIbKOX 3aBlIaHb, Y
pe3yabTaTi BUKOHAHHS SIKMX JIOCSTAETHCS OJIMH a00 K1JTbKa OCHOBHUX
pe3ynbTaTiB  MPOEKTy. TakuM YWHOM, pe3ynbTaTH, HOCSATHYTI
3aBISKM BUKOHAHHIO KOXXHOI 13 3ajad, IO BXOIATH y a3y,
dbopmyroTh 11 pesynbrar. da3u MOXYTh CKJIAagaTHCS SK 13 3aBIaHb,
TaK 13 iHIHUX (a3s.

Skmo nans JocSATHEHHS pe3ynbTaTiB 3aBIaHHS MOTPIOHO
BUKOHATH TUIBKH ii, TO JIJISl JOCSITHEHHS pe3yabTaTy (a3 moTpioHO
BUKOHATH TPYIY IHIIUX 3aBAaHb.

[Ipn nnanyBanHi poOIiT MNOTPiIOHO mam'ATaTH, IO YUM
JeTajibHine Oye IiaH NpoeKTy, TUM TOYHilIe BiH Oy/e BiAMOBigaTH
peanpHiN cutTyarii. Y THX BHNaAKaxX, J€ II€ MOXJIWBO, BapTo
po30MBaTH BENMUKI 3aBAAaHHS Ha Mia3aaadi (IepeTBOPIOBATH 3aBIaHHS
B (a3u). DopmManbHUMHU KPUTEPISIMH, SIKI MTOKA3yIOTh, 110 3aBJAaHHA
MOKHa pO30MTH Ha MiA3aJayi, € TPUBAIICTh (3aBIaHHS PIIKO
TPUBAIOTH JOBIIIE 2-3 MHIB) 1 BEJIMKE YMCIIO 3aITHUX BUKOHABIIIB (K
MPaBUIIO, SKIO HAJl BUPIIMICHHSIM 3aBJaHHS MPAIIOIOTH OUIbINe 2-
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3 0ci0, TO KOKEH BHUPIIIYE CBOIO BJIACHY 3aJ/1auy, Ky MOYKHa OKPEMO
BpaxyBaTH y IUIaH1 IPOEKTY).

3aBepiuaJjbHi 3aBJaHHS

3aBnaHHs, y pe3ynbTaTi BUKOHAHHS SKUX JOCSTarOTHCS
IPOMIXHI 11111, HA3UBAIOTHCS 3aBEPIIATTEHUMHE 3aBJIaHHIMU.

Tpusadicts (Duration) i rpyxosurpaTu (Work)

TpuBamicTe 3aBAaHHSA - IIe Mepiog poOOdYoro yacy, IIo
HEOOXIAHUM 71 TOr0, [00 BUKOHATH ii.

TpuBamicth  MOXe  HE  BIANOBIOATH  TPYIOBUTpPATaM
CIIBpOOITHUKA, 110 3aiMA€ThCS 3aBJaHHAM. TPHUBAIICTh BiIIOBIIAE
gacy, depe3 1m0 Oyae OTpUMaHuUd pe3yiapTaT 3adadi, a
TPYAOBUTpATH—  4Yacy, BHUTPAYCHOMY CHIBpPOOITHHKaMH  Ha
OTpUMAaHHS Pe3yibTary.

Banexnocti (Dependencies) Ta 3B'sa3km (Links)

3aBIaHHd y IJIaHI TNPOEKTY B3aeMo3B's3aHl. Hampukiarn,
4acTo OJHA 3a/a4a HE MOXKE IOYaTHCs, TMOKM HE 3aKiHueHa iHIma
(TecTyBaHHS MOJYNsi HE MOXKE IOYATUCS PaHillle HAMMCAHHS HOTrO
KOJY).

Ha nutani npoekTy 3aJ1eXHOCT] MO3HAYar0ThCs 32 JJOMTOMOT 010
3B'I3kiB. OOuaBa 11 TEpPMIHM — 3alleKHICTb 1 3B'SI30K —
BUKOPUCTOBYIOTbCS 3 OJHMM 1 TUM CaMHMM 3MICTOM 1 MO3HA4arOTh
JIOTIKY, IEBHY MOCIA0OBHICTh POOIT Y IUIaHI IPOEKTY.

Poui (Roles) i pecypeu (Resources)

ITig pecypcamu po3yMitOTh CHiBpOOITHHUKIB Ta 00JaJHAHHS,
SIK1 HeOOX1TH1 /ISl BUKOHAHHS MPOEKTHUX 3aBJ/IaHb.

Koxxen cmiBpoOITHHK, 10 Oepe y4acTh y MpPOEKTi, OTPUMYE
MEBHY POJb BIAMOBIIHO 0 CBO€i KBasi(ikailii, BAMOT MPOEKTY Ta
periaMeHTiB, IO JAiI0Th B opradizauii. Hampuknaa, B ogHOMy
MPOEKTI CIIBpOOITHUK MOXKE€ BHCTyHaTH B pOJII  apXiTEKTopa
TOJIaTKiB, a B 1HIIIOMY TOW CaMMii MpaIliBHUK MOXKe OYyTH 3aTissHUN Yy
poJIi Iporpamicra.
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[Ipu cknmagaHHI CHUCKY PECYpCiB 4acTO BHUKOPUCTOBYETHCS
poJIbOBE IUIaHyBaHHs. Hampukian, crioyaTky BU3HAYAETHCA, IO IS
BUKOHAHHS POOIT MOTPIOHI TPW MPOrpPamiCTH 1 OJUH MEHEIDKEp, a
HOTIM, KOJIM IJIaH MPOEKTY 3aTBEPKCHHUN, BUOMPAIOTHCS KOHKPETHI
CIIBPOOITHUKHM VISl yYACTI B IIUX POJISX.

IMpusnauenns (Assignments)

[Ipu3HauenHs - 1e 3B'I30K MEBHOI 3amadi i pecypcis,
HEOOXIHUX Ui 11 BUKOHaHHA. [Ipy 1[bOMy Ha OJIHY 3a/1a4y MOXXYTb
OyTH mTpu3HAYeHI JEKUIbKa pecypciB, SK MaTepialibHUX, TaK 1
HeMaTepiaJbHHX.

[Ipu3nauenHs oO0'€AHYIOTh Yy IUIaHI pPecypcd 1 3aBJaHHA,
poOJIAYM TUIAH LiITICHUM. 3aBISKM TPU3HAYCHHSM BUPIIIYETHCS
OUIMA  psAA 3aBAaHb [aHyBaHHs. [lo-mepiue, BH3Ha4aOThCA
BIJIMOBIaNIbHI 32 BHKOHAHHS 3aBlaHb. [lo-mpyre, Konm BHU3HAYCHI
3aBJJaHHJ, 32 K1 BIANOBIAA€ PeCypc, MOXKHA pO3paxyBaTH 3arajlbHUN
o0csT Yacy, 10 BUTPAYA€ETHCSI HUIM Ha MPOEKT, a OTXKE, HOTO BapTiCTh
1uist ipoekty. [lo-Tpete, BU3HAYMBIIM BapTiCTh y4acTi BCIX PECypcCiB
y TPOEKTi, MOXHA TipaxyBaTu WOTO 3arajbHy BapTicTh. Hapemrri,
NPU3HAYAIOUN PECYpCH Ha 3aBJaHHS, MOJKHA CKOPOUYYBAaTH TEPMiH
BUKOHAHHS poOIT, BUAUISIOYM HA HUX OUIbLIE PecypciB 1 TUM CAMUM
CKOpPOUYIOUH 3arajibHy TPUBAIICTh IPOEKTY.

Ocnoeni ¢hopmu nnanie pooim

Pesynbrarom Qaszu oOImiHKM 3IIHCHEHHOCTI € JeTajbHa
cnenudikamis (TeXHIYHE 3aBAaHHA), IUIaH poOOTH Ta OILHKA
BaprocTi. HaiiGinpm TpaauuiiHuMu ¢GopMamMu IJaHy MOXHa
BBAXKATH Mepedicesutl epagpix ma oiaepamy anma (Gantt diagram).
Hiarpama ["anTa 103BOJISIE BU3HAUUTH, 110 YaCTUHA POOIT TOBHHHA
OyTM BUKOHaHAa Yy KOXXE€H MOMEHT 4acy, TOMy ii dacrime
BUKOPHCTOBYIOTh KEpIBHUKHM MPOEKTIB, TOAl SIK TEXHIUHI (axiBii
BIJJIaIOTh IIepeBary MepexeBUM Trpadikam, OCKUIBKM BOHHU MICTATh
1H(hopMalliIo PO TPUBATICTH KOXKHOTO BULY POOOTH.

Mepescesuit zpaghik momaecTbes y BUTIAIAI OPIEHTOBAHOTO
rpada 3 1BOMa BUIUIEHUMH BEpUIMHAMMU - TIOYATOK 1 KIHEIb pOOOTH.
Bepmmnamu rpada € mopii, mo BiANOBIAAIOTH IMyHKTaM IUIaHY, a
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pebpamu - pobOortu. I[loxii mMOBMHHI BUpaXaTHCS HIECIOBAMH
JIOKOHAHOTO BHUAY: "TEKCTHW Mporpam nepenaHi B 0a3zy BXiIHUX
nanux", "yci TecTH mpomyieHi", 'rpyna OIIHKH SIKOCTI jaja
NO3UTUBHUI BUCHOBOK" 1 T.1. PeOpa HaBaHTaXyIOThCS OLIHKAMHU
TPUBAJIOCTI pOOIT, HAPUKIIAJ, Y JTHAX a00 THKHSX.

Ilepeéacu  BUKOPUCTAHHS  MEpEKEBOro rpadika mpH
IJIaHyBaHHI POOIT MOJISITAlIOTh Y TAKOMY:
® Ha HHOMY YITKO BHJIHO 3JICXKHICTH pOOIT 0JIHA BiJ OJHOT;
® HAa OCHOBI MEpeXeBOro rpadika MOXHa OOYHMCIHTH TPUBATICTH

yciei poboru;
® KOpDHUCTYIOUHCh pe3ylibTaTaMd [HUX PpO3PaxyHKIB, MOXKHA
ONTHUMI3yBaTH TPUBAIICTh 1 BUTPATU HA POOOTY.

TpuBamicte poOIT OOYMCIIOETBCS Tak: MiJACYMOBYEMO
TPUBAJIOCTI POOIT 3a BCiMa MOXJIMBUMHU IIIssxamMud B rpadi. Toi
NUISIX BiJ TOYATKy A0 KIiHISL, IO € HAWIOBIINM, OTOJONIYETHCS
KpUmMuy4HuM, OCKUIbKH 3aTpUMKa OYyAb-sIKO1 pOOOTH, IO JIEKUTH Ha
IbOMY MUIAXY, MPUBOIUTH 10 3aTPUMKH BCi€i poOOTH B IiIOMY.
3p0o3yMmilio, [0 KPUTUYHUX IUISXIB MOXKE OyTH JEKITbKA.

le oxmmiero  momymspHO  (GopMoro  rpadigHOrOo
Npe/CTaBIeHHs IUIaHy poOiT € miarpama ['anta. Jiacpama I'anma
aBlise  cOoOOK0  NPSIMOKYTHHK: 3JliBA  HalpaBO  PIBHOMIPHO
BI/UIIYYIOTBCSL Tepiogu dacy (THDKHI, MICsIl), 3BepXy BHH3
NePePaxoOBYIOTHCS poboru, npuIoOMy KOKHA pobora
NpPECTABISETECA Y BHUIVIAI BiApi3Ka, MOYATOK 1 KIHEHb SIKOTO
PO3MILIYIOTHCS Y BIAOBITHOMY TEPIO.

Ilepesacu BUKOpUCTaHHS niarpaM [‘aHTa TpH IIaHYBaHHI
pOOIT MOJIATAIOTh Y TAKOMY:
® YIiTKO BUJHO, 10 BUKOHYETHCS KOKHOTO THIKHS;
® 3PYYHO MO3HAYATH KiIBKICTh BUKOHABI[IB POOOTH.

IIpukinag BUKOPHCTAHHS MepeKeBoro rpagika ta giarpamu
I'anta

A. M. TepexoB y cBoemy Kypci [16] HaBOAWTH KiIacHuHY
3aJauy IJIaHYBaHHS: KOMIIaHis, 10 MPAIIO€ Y HOPMAILHOMY PeXHUMI
3 MMOBHUM HaBaHTa)XCHHSAM, OTpHMMaJia 3aMOBJIEHHSI Ha PO3pOOIEHHS
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[13, mo xoue BukoHath. Iy 11i€i 3amadi MOOYyAyEMO MEpEKEBUM
rpagik Ta niarpamy ["anra.

[Tepeniunmo Ha3BU MOAIH, TOOTO BY3JIB y rpadi, MEpeKEBOTO
rpagiky(puc.9):

1. IToyaTok po6oTH.

2. Konextus chopmoBanuii, pod0di MiCIls IATOTOBIICHI.

3. [IpoexryBanns [13 3aBepiieHo.

4. TIporpamyBaHHs 3aBEpIICHO.

5. KoMIuIeKCHE HaJIaro1KeHHsI 3aBepUICHE.

6. OGnagHaHHS 3aKyIICHE.

7. I'pyna 3 JOKYMEHTYBaHHS OTpUMalla OMMUC IPOEKTY Ta
HEOOX1/IH1 MOSICHEHHS Bi/l IPOEKTYBaJIbHUKIB.

8. I'pyma i3 JOKyMeHTYBaHHA oTpumana omnuc [13,
PO3pOOIIEHHS TPOEKTHOI TOKYMEHTAIlli 3aBepIIICHE.

9. I'pyna i3 nOOKyMEHTyBaHHS OTpHMMaia BCIO HEOOXiIHY
iHdQopMalil0o Tpo  KOpHUCTYBalpKi iHTepdelcu, po3poOIeHHS
IPOTPaMHOT IOKYMEHTAaIlii 3aBepIIeHE.

10. T'pyma ominku skocti (Quality Assurance - QA)
po3pobusia TeCTH.

11. I'pyna QA oriHuia npoeKT MO3UTUBHO.

12. I'pyna QA 3aBepiiuia aBTOHOMHE TECTYBaHHSI.

13. Tpyma QA 3aBepmmiia KOMIUIEKCHE TECTyBaHHS,
OTpUMaJia BCIO IOKYMEHTAIIIIO Ta AII0YUI BapiaHT CUCTEMHU.

14. TlepeBipka sSIKOCTi 3aBepIlICHA.

15. 3akinueHHs poboTH 3 po3pobnenns [13.

ITig kosxHUM pedpoM rpada 3amucaHa MIaHOBaHA TPUBAIICTb
poOOTH (B TUKHSIX).

Kputnunnmu muisixamu € nuisixu 1-6-2-3-4-5-9-13-14-15 Tta
1-6-2-3-4-5-12-13-14-15, To0OTO BCsi poOOTa HE MOKE OYTH BUKOHAHA
mBuAme HiK 3a 18,3 TwkHA. 3po3yMino, MmO 3 TOYKH 30py
ONTUMAIBHOTO 3aBAaHTAXEHHS KOJICKTHUBY Oyno O kpaie, mob yci
HUIIXKA B rpadi BiJ MOYATKy A0 KIHISI Mald NpUOTU3HO OJTHAKOBY
TPHUBAJICTH JJISl TOTO, MIO0 SIKOCH 3MEHIIUTH JTOBKUHY KPUTHYHOTO
nusaxy. Hanpukman, € cnokyca mpumycutu rpyny QA mpoBOIUTH
HaBiTh [MOYAaTKOBE TECTYBAaHHS, 3MCHIIMBIIM HABaHTA)KEHHS Ha
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3akyniens o6ra0nannHA Dopmysanna Konexmugy

1

O Oébnaonauus pooouux micybp
1 Ilpoexmyeanm,

Po3spoone-
HHA HAOOPY
mecmie

0,3
O‘Woﬂcnenuﬂ npoexmy k J Hepeoaua
npoexmy 0o QA
Po3spoonenna Ouinka
2 | npoexmmuoi 3 2 | npoexmy
00Kymenmauii' HpgzpaMJ GAHHS
03 ;\ 03
8 Hepeoaua 113 k J Hepeoaua 1
m3
Po3poonennsn Aemonommue
2 |npozpammuoi 2 | Komnaexcne 2 | mecmysanns

JoKymenmayii Tdmenmz
0,3
0,3 5

Iloacnenns inmepgeiicy Hepeoaua
113 nicna nanazo0.

Po3poonennsn
00Kymenmauii ons Hepeoaua| 2 2 _~Komnnekcne
Kopucmyeaua mecmyeanns

Pucynok 9 — MepesxeBuii rpadik po0it npu po3podienni I13
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MporpamicTiB, poOOTa SKHUX 3HAXOJIUTHCS HAa KPUTUIHOMY IILIAXY.
Ane Toni BaXXKO BU3HAUYMUTH MEXI BIIMOBINAIBHOCTI, MPOrpamicTu
MOXYTh JUIsl JOTPUMaHHS CTPOKIB BHIABATHU «CUPHUW» PE3YNbTaT, i
MOBEPHEHHSI Ha JIOOMPAIIOBAaHHS 3aTATHE MPOEKT Iie Oinmpire. Y
peaNbHUX TMPOEKTax, J¢ poOlIT gyxke Oararo, MOXKHA IUIIXOM
nepepo3noiTy poOiT MOKpaIlyBaTH MepekeBuil rpadik.

SIKIIO yBa)KHO PO3TJSIHYTH IIeH TPUKIIAN, MOYKHA TIOMITHTH,
10 HEBIAIO CIUIaHOBaHI poboTu Mixk momismu 1, 2, 6. Komekrus
chopMoBaHUN 3a OJWUH THXKACHB, a pOOOYl MiclS 1€ HE TOTOBI.
['pyna i3 OOKYMEHTYBaHHS Ma€ IMpalIOBaTH Ha IIICTh THKHIB
Hi3HIIIE BiJl TPOCKTYBAIbHUKIB, a TrTpyna QA wmae Maibke
TPUTHIKHEBY NEPEPBY NIEPE/l 3aBEPIICHHSIM IMPOCKTYBAaHHS Ta iH.

Lli mpoGmeMu ckiaaHi, KOXHA KOMIIaHisS BHpIIIye iX TO-
CBOEMY, HAIPUKJIAJl, OYCBUIHUM DPIIICHHSIM € BUKOPUCTAHHS OJHI€T 1
Tiel camoi rpynu QA abo rpynu i3 JOKYMEHTYBaHHS JUISl JEKTBKOX
rpyn po3pOOHUKIB.

Jis  mopiBHSHHSA 3 MepexeBuM rpadikom chopMyeMo
niarpamy ["anTa i Toro camoro npukiany (puc. 10).

15.03.2010
22.03.2010
29.03.2010
05.04.2010
12.03.2010
19.03.2010
26.03.2010
03.05.2010
10.05.2010
17.05.2010
24.05.2010
31.05.2010
07.06.2010
14.06.2010
21.06.2010
22.06.2010
05.07.2010
12.07.2010
19.07.2010

DopmyBaHHA KoneKTMBY

3aryniena ofnagHaHHA

06nagHaHHA poBounx miclb

NpoeKTyBaHHA

NporpamyBanHA

Komnnexcnasignagka

Nepegauago QA
QA

3pa4a 3aMOBNEHHA

]

MoACHEHHA PO3POGHMKAM..

Po3pobka npoeKTHOT fokymeHTaLji

MoAcHeHHA poBoTH Nporpamm..

Po3pobika nporpamkoi gokymenTaui

MoAcHeHHA iHTepdelicie
Po3po6Ka AoKyMeHTauil gaA.. —!!
Po3pobka Habopy Tectis _
Nepepavanpoexty fo QA

Oujnrka npoekTy
NepegauaN3 e QA

ABTOHOMHE TECTYBaHHA

Nepepaauan3 8 QA nicna... I

Pucynok 10 — [liarpama I'anTa
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Axmo B MepexxkeBoMy Tpadiky Ha0YHO BUIAHO, SIK 3aJI€KATh
pobotu oHa BiJ OAHOI, (Hampukiam, podora 12-13 Moxke mouaTucs
TUTBKH IMCIIA 3aBepiieHHst pobit 5-12 1 11-12), To miarpama ['anTa
MOKa3ye, 10 BiIOYBA€ThCA KOXHOTO KOHKPETHOTO  THIKHSI.
Hamnpuknan, BunHo, mo rpyma QA mae mepepBy B poOOTI Maibke
2 TIkHI MK poOotamu 11-12 (aBTOHOMHE TecTyBaHHs) Ta 12-13
(komruiekcHe TecTyBaHHs). Came TOMY KEPIBHUKH IPOCKTIB
BIJIIAIOTH TiepeBary giarpami ['aHTa: y KiHIII KOXHOTO THXKHSI BUJIHO,
SKi POOOTH TPOBOIMINCH, IO IOBHHHO 3aKIHUYUTHCSA, a IO
posmodatucs. Takox Ha nmiarpami ['aHTa NPHIHATO HaJ KOXHHM
BiZJPI3KOM POOOTH 3a3HaYaTH, CKIJIbKU CIIBPOOITHHUKIB Oepe y4acTh y
it po6oti (Ha MepexxeBoMmy Tpadiky Iie MOXKIHBO, ajie HE JykKe
3py4YHO, OCKUIbKH Tpeba 3a3HayaTd Iie W TpuBalicth podotn). Lls
BJIACTUBICTh BaYKJINBA JIJISl KEPIBHUKA TIPOCKTY.

TexHiuHI MEHEIKepH YacTille BUKOPHCTOBYIOTH MEPEKEBi
rpadiku, OCKUIBKM IM BaxiauBima iH(GOpMallis MpPO B3AEMHY
3aJeKHICTh PoOiT. OKpiM LBOTO 32 MEPEXKEBHUM TpadikoM MOXKHA
NepepaxoByBaTH KPUTUYHI MUISAXH, IO JOBOJIUTHCS POOUTH JOCHTH
9acTo.

Kepysannsa ma opeanizayis pooim

Ocob6nuBOCTI Tpollecy KepyBaHHS BHU3HAYAIOTHCS B IEPILY
yepry  HaOOpoM  METOMIB Ta  TEXHOJOTIH, sKi  OyIayTh
BUKOpPUCTOBYBaTUCA MiJ yac po3poOinenns [13. Llelt BuGip BUKOHYe
KEpIBHUK IPOEKTY, 1 oOpaHa HHMM METOJOJIOTISI B IMEpILy Yepry
BU3HAYA€ThCSI HOT0 OCOOMCTUM JOCBIIOM, a IMOTIM BUMOTI'aMHU
3aMOBHHKA.

Y pob6oti A.Koybepua [5] bopMyaoi0Thes NPUHIIUTH
BUOOPY MeT010J10Tii po3podsenHs. [lepwuii npunyun BU3HAYAE,
110 BEJIHMKA 32 PO3MipOM METOJOJIOTIS MOTPiOHA BETUKUM KOMaH/AaM
po3poOHuKiB. Po3mip Meromosorii BU3HAYAETHCSA  KUIBKICTIO
€JIEMEHTIB KEpyBaHHA Yy TMPOEKTi, J0 SKUX HaJeKaThb BUAU
JISUTBHOCTI, 3aCTOCOBaHI  CTaHAApTH, CTBOPIOBaHI apTedakTu,
NOKa3HUKHM SIKOCTI M iHII xapaktepuctuku. Ha puc.11 HaBepeHi
CKJIa/I0B1 METOJI0JIOT 1.

Koy0GepH Tak MOsICHIOE 3MICT LIUX CKJIaJI0BUX:
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1. Poni (Roles) — Bu3HaueHHS MOcCaad, IO HABOJUTHCS B
OTOJIOUICHHI PO poOOTY (HANpHKIAZ, MEHEIKEp MPOCKTY,
TECTYBaJIbHUK, PO3POOHUK iHTEpEiicy Ta iH.).

2. Yminua  (Skills)—  wHaBuuku, sKi TOBHHHI  MaTH

MNPETCHACHTHU HA IIOCaay.

l Buau pisnbHocTi \ Mpynu

TexHikun Poni

l IHCTPYMEHTH \ YMiHHA

Pucynok 11 — CxnamoBi METO10JT0TI{

3. I'pynu (Teams) — po3moiis poO3pOOHMKIB 3a rpyHamu i3
BU3HAYEHHAM iX poJeil (Hampukiaj, au3aiiHepH, po3pOOHUKU
JOKYMEHTAIIi1, TECTEPH Ta iH.).

4. Incmpymenmu (Tools) — THCTpYMEHTH, AKi
BUKOPUCTOBYIOTH PO3POOHUKH, BIAMOBIIHO JI0 OOpaHHX TEXHIK Ta
CTaHJapTIB.

5. Texnixu (Techniques) — TexHiKH, SKi PO3POOHUKH
BUKOPUCTOBYIOTh (HampuKJaj, Java-nmporpaMyBaHHs, MOJICIIOBAHHS
BapiaHTiB BUKOPHCTAHHS Ta 1H.).

6. Buou odisnnenocmi  (Activities) — 3yctpiui, BIATYKH,
KJIFOUOBi Touku (Milestones) ta iHmia MisUTBHICTD, Ky BHKOHYE a0
1HIIII0€ PO3POOHHUK.

7. IIpooykmu (Work Products) — pe3yabTar, mo mepenarTh
pO3poOHMKM ab0 Tpynu IHIIMM po3poOHUKaM abo rpymnam
(HampuKIaa, BapiaHTH  BUKOPHCTAHHS, BU3HAYEHHS  KJACiB,
BU3HAUCHHS TECTIB, JOKyMEHTAIlisl, BU3HAUCHHs 1HTep(eiiciB Ta iH.).

8. Cmanoapmu (Standards) — mo mo3Bossg€ThCT ab0 HE
JIO3BOJISIETHCS JUI MPOIYKTIB. PO3PI3HIOIOTH CTaHIApTH MO3HAYEHb,
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y TOMY 4YMCIl 1 MOBU HIpPOTrpaMyBaHHs, CTaHIApTH KEpyBaHHS Ta
OPUKRHATTA PIlIEeHb Ta JOMOBIEHOCTI MpoeKTy. Jleski meromosnorii
o0uparTh HE BCl CTaHAAPTU OJpa3y, a BIIKIANAIOTh BU3HAYECHHS
JeSIKUX J0 TIEBHOTO €TaIy MPOEKTY.

9. Axicms (Quality) — npaBuia, 3anuTanHs ab0 3ayBaKEHHS,
SIK1 HeO0OX1/THO BIJICTEKYBATH JIUIsl KOXKHOTO Pe3yJbTaTy.

JIOAAaTKOBOIO ~ XapaKTEpUCTHKOIO METOMOJIOTIT TaKoXK €
Hinnocmi (Values)— te, mo dYoro mparHe KoOMaHjaa, SIKI BHIX
KOMYyHiKarii Ta opraHizamii poOOoTH mnepeBaxaroTb. [liHHOCTI
BU3HA4Yal0Th €(EeKTUBHICTb METONOJIOri: oJHa W Ta cama
METOMOJIOTIS JUISI KOMaHJA 13 pI3HUMHU IHHOCTSIMH Oyae Mmartu
B1JIMiHHI TTOKa3HUKHU €()EKTUBHOCTI.

[ToTpiOHO 3ayBakWTH, IO TPOEKTH 3 BHUKOPUCTAHHSIM
HOJIETIIEHUX METOAOJOrH (THUX, y SKHX Majlo yBaru NpUAUIAETbCA
¢dopmarizanii poOiT) YacTime NPUXOIATh 0 YCHIXY, HiXK MPOEKTH i3
nyxe (hopMani3oBaHUMH NPOLEAYPaAMHU.

Jpyeuti npunyun TOJNSATAaE y TOMY, IO PIBEHb KPUTHYHOCTI
CHCTEMH BHU3HAYA€E «IIUIbHICTBHY» MeTosorii. IlinpHicTh MeTOmo0Til
BU3HAYAETHCS PIBHEM JeTaii3allii Ta B3aeMoIii mpu ii BUKOPUCTAHHI.
binbi mineHi MeTonoorii € 6inbi GopmanizoBanuMu. A.Koybepn
MPOIMOHYE PO3AUISITU CUCTEMH HA YOTHUPH TPYIU 3aJE€KHO BiJ PIBHS
MOJJIMBUX BTpar:

e BTpata KOMPOPTHOCTI — HAUHUNCYA KPUMUYUHICIb — HATIPUKIIA,
30if 'y poOOTi MOAydsl aBTOMAaTHU30BAHOTO IMPOEKTYBAaHHS
IpU3BEE /10 30UIBIIEHHS PYYHUX PO3PaXyHKIB;

e BTpaTa HE3HAYHOI CyMH MaTepiajJbHUX PecypciB, HaNpUKIAL,
HeNpaBUWIbHE HapaxyBaHHs 3apoOiTHOI MJIaTH aBTOMAaTH30BaHOIO
CHCTEMOIO MOKHA BHIIPABUTH y PYYHOMY PEKHMI;

e MaTepiaJibHi BTpaTH HE MOXKHA BiJIIIKOJYBaTH, HAIlpUKIaMd, 301ii
CHCTEMH HalLlIOHAJILHOTO OAHKY KpaiHH;

® BTpara XKATTS — Haueuwa Kpumuuuicmv — HaNPHUKIAL, 301
CUCTEMHM KEpyBaHHS Ha aTOMHIM enekTpocraHiii. Takox 10
CHCTEM HaWBHUIIOI KPUTHYHOCTI BIJHOCATH AEPOKOCMIYHI
CHCTEMH, CUCTEMHU KEePyBaHHS MOJIbOTAMH.

Tobto s MiABUIIEHHS HAIIMHOCTI CUCTEM 13 BHCOKUM
pIBHEM KPUTHUYHOCTI NOTPIOHO PO3pOOIATH JeTallbHUN  OIHUC
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NPOEKTy Ta JOKJIagHy MPOrpaMHy JOKYMEHTAIlll0, PEryJsipHO
Ha/IaBaTH po3pobiIeHi apTedaKTu sK A BHYTPIIIHOI MePEeBipKU, TaK
1 ISl TIEPEBIPKU 3aMOBHMKAMHU. Y Ci 111 3aXO/H M1BUIIYIOTh BapTiCTh
apredakxTiB, aje 3MEHIIYIOTh KUIbKICTh TMOMIJIOK II€ Ha paHHIX
CTaIisIX MPOEKTY.

Tpemiii npunyun BU3HA4Ya€e Te€, UIO 30UIBIICHHS PO3MIpY
MeToaojorii Ta/abo i1 MIIIBHOCTI TPUBOAUTH JO 30UIBIICHHS
BapTOCTI MPOEKTY. 3pO3yMiJio, [0 KOOPAWHAILS PI3HUX TPYII
pO3poOHUKIB I mepenadi iHdopmarllii, OHOBICHHS JOKyMEHTAIil
TICIIS TIEPEeBIPOK MOTPEOYIOTh Yacy 1 3yCHIIb JJIS SKICHOTO IUTICHOTO
crpuituatTa. [losicHroroun 1eit npunmun, A.KoyOepH 3ayBaxye, 110
pPO3MIp MPOEKTY Ta pO3Mip METOJIOJIOTI] 3HAXOASTHCA Y BiIHOLICHH]
3BOPOTHOI TPOMOpILii — A HEBEIMKOi KOMaHAM PO3POOHMKIB HE
noTpibHa nayxe QopmaiizoBaHa METOAONOris, 00 BOHH JIETKO
MOXYTh KOHTAaKTyBaTH MDK c000I0 Ta mepenaBaTH Oyb-sKi
apredaxtu. ['onoBHa mpoOiema moisrae y TOMy, IO Ha MOYaTKY
MPOEKTY HEMOXKJIMBO TOYHO YSBUTH HOTO OOCATH.

Yemeepmuii npunyun BU3HAYAE, M0 HaWKpamui crocid
KOMYHIKaIii Mi>k po3poOHUKaMu — Oe3nocepeHe crinkyBanHs. Llei
HOPUHIUI He abCOII0TU3Y€e BUMOTY OYTH yCIM pO3pOOHHKAaM B OJIHIM
KIMHATI, a HajJa€ PEeKOMEHJAIlli M0J0 MIIBHUIICHHS €(PEKTUBHOCTI
pOOOTH HEBEIMKOI KOMaHIH.

A.M. TepexoB 3ayBaxye, IO KEpyBaHHA IPOEKTOM
notrpedye TMOCTIHMX MepeBipOK BIAMOBITHOCTI peabHOI CUTYyaril
wiany poOit [16]. Byap-ska meromosnoris mepeadayae mepiogudHi
NEepeBIpKM  XOAy TMpoekTy. Y  ¢opMalli3oBaHUX  METOJHKax
po3pobuienHs [13 000B’s13K0BO 3aCTOCOBYIOTHCS 3BITH B1Jl KEPIBHUKIB
rpyn, 3a SKAMH BiJOYBaeThCS OIlIHKA BIiJMOBIAHOCTI CTaHy
BUKOHAHHS KOXXHOT pOOOTH MOPIBHSHO 3 MEPEKEBUM I'padiKoM.

Cama 3agaya BU3HAYEHHS 3aTPUMKHM BHUKOHAHHSA IIEBHOI
poOOTH € HeTpUBIAIbHOW. BinBepTIiCTh 3BITIB 3aJICKUTH BiJ
ICUXOJIOTIYHOTO  KJIIMaTy B KOJEKTHBI, pIBHSI JIOBIpM MIX
KEepIBHUKAMM Ta MiAJIETNIMMU. 3MEHIIUTH Cy0 €KTUBHUU BIUIMB Ha
SKICTh 3BITIB NPO BUKOHAHHS POOIT JO3BOJSIOTH TEXHIYHI 3acCOOM.
JIis miABUILIEHHS PIBHS KOHTPOJIIO yCi apTedakTh Ta 3BITH JIOIUIBHO
30epiratu B eqMHOMY perno3uTopii. Lle 1ae MOKITUBICTh KEPIBHUKOBI
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NEPErTHYTH PE3YJbTaTH Yy PO3BUTKY MPOEKTY, OI[IHUTH POOOTY HE
TUIBKH TPYIHU B IJIOMY, ajie 1 KOKHOTO ii yJyacHHUKA.

YcyHyTH OUIBIIICTS TTPOOJIEM KepyBaHHS MOKHA 33 PaXyHOK
KBaJTi(piKOBAaHOTO TPOEKTYBaHHSA, ypaxyBaHHS MOJJIMBHUX PH3HUKIB,
3a0€3MeYCHHS]  MOJKJIMBOCTI  PETyJAPHOTO  CHUJIKYBaHHS  MIXK
PO3pOOHHUKAMU, BUIJICHHS MaKCUMAaJIbHO HE3aJC)KHUX KOMITOHEHTIB
(To6TO KOMITOHEHTIB, $Ki MOXKYTh OyTH TIepeaaHi CTOPOHHIM
pO3poOHUKaAM).

Takox Ha CTWJIb KEPYBaHHS BIUTMBAIOTh Ti CTaHAAPTH, SKHX
noTpiOHO moTpumyBatHcs mia 4dac po3pobaenus I13. Lli ctangaptu
MOXYTb OyTH MikHaponHumy, sk 1SO 12207 [3], perionanbHuMH, SIK
HopMaTuBHI gokymeHtu cepii 'OCT 34.x ta 36.x [7,8,9], abo
CTaHJapTaMH ianpueMcTBa, sk Hanpukian, Oracle Unified Method
- cranaapt kommanii Opaxki [17].

Bbappi boemom Oymm copmynsoBani 10 OCHOBHUX PHU3KIB
po3pobaenns I13 [18]:

e gnedinut daxiBuis;

® HEpealiCTUYHI TEPMIHHU 1 OIOIKET,

e peauizallisi HeBIAMOBIIHOI PYHKIIIOHATBHOCTI;
[ ]

pO3po0IeHHs HENPaBUIILHOTO KOPHUCTYBaJIbHUIIBKOTO
iHTepdeiicy;

e nepdekiioHi3M, HenoTpiOHa onTuMi3alis 1 BIATOYYBaHHS
JeTanem;

e (OesmepepBHUIA MOTIK 3MiH;
e Opak iHQopMaIlii Mpo 30BHIIIHI KOMIOHEHTH, SKi BHU3HAYAIOTh

OTOYEHHSI cUCTeMU a0 3aJIy4eHl B IHTErpalliio;
® HEJOJIKH POOIT, BAKOHYBAHUX 30BHIIIHIMU (IO BiJIHOIIEHHIO IO

IPOEKTY) pecypcamu;
® HEJOCTaTHS NMPOAYKTHBHICTH POPOOJICHOT CHCTEMHU;

"po3puB" y kBaiikanii ¢paxiBUiB pi3HUX rajry3eil 3HaHb.

VY 1mpomy mepeniky Oiiabpllla YacTHHA PU3UKIB TOB's3aHa 3
OpraHizalifHUMM Ta MPOLIECHUMH acleKTaMH B3aeMOJIl (axiBLiB y
MPOEKTHINA KOMaH/II.

Kenr bek (Kent Beck), 6arbko wmeromosorii eXtreme
Programming, Ha3WBae pU3UKA  OCHOBHHUMH  mpoOieMamu
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po3polbiieHHst mporpamHoro 3abesmedenus [19], @m0 sgkux BiH

BiJTHOCHTbD:

e 3MimeHHs rpadikis;

® 3aKPUTTS MPOEKTY Yepe3 HEAOTPUMAHHS CTPOKIB Ta OIOKETY;

e BTpaTa KOPHUCHOCTI cucTeMu — po3pobnene II3, ycmimHO
BCTAaHOBJIEHE Y peajbHOMY poO0OYOMY CEpelOBHIIl, HEAOLLIHHO
po3BuBaTH ab0 yCcyBaTH B HHOMY BUSBJICHI Ne()EKTH, OCKUIBKU
CTa€ JEIIEeBIINM 3aMIHUTH CUCTEMY HOBOIO PO3pOOKOI0;

® BeIMKA KUIBKICTh JeeKTiB 1 HEIONIKIB HE JJI03BOJSIOTH
3aMOBHHMKOBI BUKOPHCTOBYBATH CUCTEMY;

e HeBianoBigHicTh [I3 po3B'a3yBaHiil mpobnemi — mporpamMHa
CUCTeMa He po3B’si3ye Mpoliemy Oi3Hecy, /Ui BUPIIICHHS SKOi
BOHA CIIOYATKY MPU3HAYAJIACS;

e 3MiHa Xapakrtepy 0i3Hecy — 13 BTpaTHIIO aKTyaIbHICTb;

® HecTaya MOXJIMBOCTEH — IporpaMa Mae MOXKJIMBOCTI, JKOJIHA 3
SIKUX HE TIPUHOCHTH 3aMOBHHKOBI IOCUTh 0arato KOPUCTI;

® TUIMHHICTh KaJIpiB.

binpuiicte 13 BHIUIEHUX MPOOJIEM IOB’s3aHl 13 HEUITKUMU
BUMOTaMH Ta HEMPABUILHUM IUIaHYBaHHSM POOIT.

IlikaBi mopaau HaBereHi B poboti @Dpenepika bpykca
(Frederick Brooks) [20], mio wHarosjomiye Ha TOMYy, IO IpH
NpaBWIbHIA oOprasizaimii g100pe MiArOTOBAHOTO KOJEKTHBY MOKHA
3MEHILIUTH BIPOTIAHICTh 3pUBIB POOOTH Ta CIPOrHO3YBATH iX IMOSBY
3a37alerijib, ajne SKIIo 3pUB BXKE CTaBCS — TUIBKU OCOOUCTHI JOCBi
Ta IHTYILi KEpIBHUKA JONOMOXYTh 3HAWTH ULUIAX BUPIMIEHHS
npo6JeM 3 MiHIMaJIbHUMH BTpaTaMu.

3abesneuenna axocmi 113

Slkicte mporpamuoro 3ade3meuennsi (Software quality)
acomianist [EEE Bu3Hauae sK CTymiHb BIAMOBIIHOCTI MPOTPAMHOTO
3a0e3reveHHs] BCTAaHOBJICHIM KomOiHarii BrmactuBoctedt [14]. VYV
Mixunapoaaomy ctanaapti skocti 1SO 9000:2007 me mnoHATTS
BHU3HAUYAETHCS SIK CYKYIHICTh XapakTepucTuk 13, siki 3a0e3neuyroTh
BCTAHOBJICHI Ta O4iKyBai Bumoru [21].

Jlo xapakrtepuctuk sikocti I13 BigHOCATH (puc.12):
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(YHKIIOHATBHICTD —  BUKOHAHHS  3asABICHUX  (QYHKIIIH,
BIIMOBIIHICTh ~ CTaHAapTaM,  (YHKI[IOHAIbBHA  CYMICHICTb,
Oe3IIeKa, TOYHICTD,

HaOIdHICTE — CTIMKICTh IO BiAMOB, MOXKIMBICTH BI1JHOBJICHHS,
3aBEPIIECHICTD;

e(eKTUBHICTb — €KOHOMIs Yacy, e(peKTUBHICTh BUKOPUCTAHHS;
3pyYHICTb Yy BHUKOPHUCTaHHI - E€PrOHOMIYHICTb, IHTYiTHBHA
3pO3yMiJIiCTh, TIOBHA JJOKYMEHTAILis;

3pYYHICTh JUIsI CYNpPOBOAY — CTaOUIBHICTH, MPHAATHICTH IS
KOHTPOJIIO T2 BHECCHHS 3MiH;

MNOPTATUBHICTh — 3pPYYHICTh YCTAHOBKH, MOJIHMBICTH 3aMiHH,
CYMICHICTb.

AxicTb N3
( R . N ( o . N
®PyHKLiOHaNbHICTb HagjinHictb
(& J (. J
( B N ( . N
3pYYHicTb Y EdeKTnBHicTb
BUKOPMUCTAHHI
(. J
( . N ( B N
3py4HicTb MopTaTmBHICTb
cynposody | L )

Pucynok 12 — Xapakrepuctuku sikocti [13

3age3neuennst sikocri (Quality assurance, QA) -

CYKYIIHICTh 3aXO[(iB, IO OXOIUTIOIOTH yCI TEXHOJIOTIUHI eTamu
po3po0seHHs, BUITYCKY Ta ekcruryaTaiii [13 iadopmamiitnux cucrem
Ha PI3HUX cTafisx >kuTTeBoro nukiy [13, ans 3abe3medeHHs HOro
SIKOCTI.

[Ipy BHUKOHaHHI NHMX 3aXOJIB IS KOXXHOTO TPOAYKTY

NEePEBIPSAIOTHCS:

e TIOBHOTA Ta KOPEKTHICTh IOKYMEHTAIlii,
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e KOPEKTHICTh MPOLEAYP BCTAHOBJICHHS Ta 3aITyCKY;
e EProHOMIYHICTh BUKOPHCTAHHS,
e TIOBHOTA TECTYBaHHS.

Y 80-x pp. XX cCT. po3Mip MpOEKTIiB 13 CTBOPEHHS
MPOrpaMHUX CHCTEM 3pIC HACTUIBKH, L0 BPYYHY CTaJIO HEMOXKIIMBO
tectyBat [I3, TOMy  aKTHBHO cCTaimu po3polisATHCS 3acobu
aBTOMarTu3allii Mpoluecy TecTyBaHHA. YUepe3 AECTUIITTS MOHATTS
skocTi 113 po3mupuiaocs HaCTUIBKH, IO OYJIO BUIUIEHO OKpeMHA
BHJI isIbHOCTI npu ctBopeHHi [13 — 3abe3neuenns skocti (Quality
assurance, QA). Ha meli yac aBTOoMaTH30BaHE TECTyBaHHS 3HAYHO
NOIIMpeHe, a 3aco0M aBTOMAaTH30BAHOTO TECTYBAaHHS 4acTo
BOYIOBaH1 y CEpeIOBHILE TPOrpaMyBaHHS.

Jis  BUKOHaHHsS 3axoliB  3abe3meueHHs  skocti [I3
PO3POOHUKH YacTO BHKOPUCTOBYIOTH CIELialibHI TPYHH KOHTPOIIO
AKkocTi, ski maroTh Ha3By QA. I'pyma QA BcepeamHi KoMmmasii
(GaKkTUYHO BHMKOHYE pOJIb BHMOIJIUBOTO KOpHCTyBada. Y JIESKUX
KOMITaHiX 3a00pOoHEHO He(opManbHE CIUIKYBaHHA MK TPYIOO
PO3pOOHMKIB Ta TPYNOK TeCTyBaJlbHUKIB. Bim BiAMOBiIanbHOCTI
rpymu QA 3anexuts yemix npoaykry. Skmo I13 He cnogobanocs, 3
OyIb-sIKMUX TPHYMH KOPUCTyBauaM TMPOAYKT Ha3aBXKAU BTpayvae
penyTario 1 Clo)kKuBaya.

Hesnaiineni Ha cramii po3poOsieHHS NOMHJIKH KOIUTYIOTh
noporo. TpanuiiitHa ctpareris po3pobnenns [13 mianopsaKoByeTbCs
byHaaMeHTalIbHOMY MpaBUIly, L0 BU3HAYAE, IO BIPOJIOBX POOOTH
HaJ TPOEKTOM BapTICTb BHECEHHS 3MIH Yy cTBOoptoBaHe [I3
30LIBIIYETHCS 32 eKCTTOHEeHTO0 (prc.13) [19].

dakTUYHO BiJ TOro, HACKIJILKH SKICHO BHKOHAHI IOYaTKOBI1
eranu po3podnenHs I3 3anexuTes HOro BapTicTh. 3 METOIO
HIJBUIIEHHS SIKOCTI  pO3pOOJIEHHS Ta YHUKHEHHS  PU3HKIB,
OB ’S3aHMX 13 HEYITKMMHU a00 MOCTIHHO 3MIHIOBAHUMH BHUMOTIaMHU,
Oymna ctBopena meromosoris XP (eXtreme Programming) [19].
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Pucynok 13 — 3anexHicTe BapTOCTI 3MiH POEKTIB BiJ] yacy

Tecmysannsn  (Software  Testing) —  misIbHICTB, IO
BUKOHYETBCS ISl OI[IHIOBaHHS Ta mouinmieHHs sikocti [13. La
MisSUTBHICTH  0a3yeThCsi Ha BHSBICHHI JAedexTiB 1 mpobiem
nporpamuaoro 3abesneueHns [14]. TecryBanns [13 Britouae B cebe
JISUTBHICTB 13 Tu1aHyBaHHA poOiT (Test Management), mpoekTyBaHHs
tecTiB (Test Design), BukoHHanHs TectyBaHHs (Test Execution) Ta
aHaJizy oTpuMaHux pe3ynbTatiB (Test Analysis).

[ToTpiGHO BIAMITUTH, IO MPOTPAMyBaHHS Ta TECTYBAHHS —
pi3HI 32 CYTTIO BUAM AiSUIBHOCTI. SIKIIO mporpamyBaHHS — HpOIeC
CHUHTE3y, TO TECTyBaHHS — Ipollec aHami3y. TecTyBaHHS MOTpeOye
BiJl BHMKOHABIl B IeEIly Yepry YBaKHOCTI Ta MEAAaHTUYHOCTI.
TecTyBajabHUK MOBUHEH IIYKAaTH HEIOMIKU OyAb-/1€ B cucTeMi. SIKIo
NOYaTKOBE TECTYBaHHsA [yl HaJaroJUKeHHsS KOAY BHKOHYE caM
IpOrpaMicT, TO HACTYIHI €Tanu MepeBIpKH IMOBHHHI TOTYBaTH 1
BUKOHYBAaTH i1HIII 0co0H, 1100 mepeBipka Oyja MOBHOILIHHOIO, a HE
TUTBKH JIJTSL O9IKYBAHUX TPOOJIEMHHUX MiCIIb.

Jlns maHyBaHHA NOTPIOHO MaTH YSBIEHHS NPO MOTPiOHI
o0csiri TecTyBaHHs. Y po0oTi [22] HaBeneHI BaXKJIMBI CTATHCTHYHI
JlaHi II0JI0 TECTYBAHHS!
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e nHa 1000 psakiB Komy TporpamicT y cepeaabomy poobutsh 100
noMwiok, 70% 3 SIKMX YCYBAlOThCS Ha CTajil HaIaropKEHHS
KOJY;

® TIpH CHCTEMHOMY TECTYBaHHI y BIIIUII KOHTPOJIO SKOCTI Ha
JTIKBIJAII0O OJHIET TOMHJIKA TOTPIOHO BiJA YOTHUPHOX [0
MIICTHAILSATH TOIUH;

® Ui yCYHEHHS TIOMUWJIKH, 1110 OyJia BUSIBIIEHA Y XOJIi €KCIUTyaTallii,
noTpi6Ho Bix 33 1m0 88 roauH.

Ili manHi mNOKa3ylOTh, SIK BAXIUBO BUSBUTH Ta YCYHYTH
npoOJieMH 1IIe Ha paHHIX eTamax po3poOsieHHs. L{ikaBuUM miaxoaom
JUTSI TT1IBHINEHHS SKOCTI MPOTpPaMyBaHHS € TIapHE MPOrpaMyBaHHS,
o0 3MEHIIye KUIbKICTh TOMWUJIOK Ha 15% mopiBHAHO 13
TPaJAMLITHAM OJMHOYHUM KOAyBaHHsM [23].

HaligaBHimmM npuiioMOM TeCTyBaHHS € TIEpeBipKa ycix
BBOJIB Ta BUBOJMIB JIaHUX, IEPEAOAYCHUX Ta HEMPUITYCTUMHUX
(complete testing). Ilporpama MmoBHHHA aaCKBaTHO pearyBaTH Ha
NOMMJIKOBI cHTyamnii, 0e3 BTpaTH CTiikocTi B po6oTti. Takox mpu
TECTYBaHHI MOTPIOHO TEpPEeBIPUTH BUKOHAHHA YCIX MepeadayeHux
¢ynkuiii cucremu. Ilepenik TakMX TECTIB CKIAJAa€Thbcs Ha PaHHIX
eTarnax MpoeKTyBaHHS MapajelbHo i3 omucoM GYHKIIH IporpaMHOTro
TPOJIYKTY.

Bunun TectyBaHHS MOXXKHa KJIacH(iKyBaTH 3a PpI3HUMHU
nokasHukamu [24]:

1. 3a pienem 3nanna cucmemu:

e yopuuii sk (Black-box testing) — 6e3 mepersay mporpaMHOro
KOJY;

e Oimmii smk (White-box testing) — TecTyBaHHS i3 BUBYEHHSM
KOy IIporpamu,

e cipuit smuk (Gray-box testing) — TecTyBaHHs i3 YaCTKOBUM
BHUBUYCHHSM KOJIy IIPOTPAMH.

2. 3a 00’ckmom mecmyganua:

e ¢dynkmionamsHe (Functional testing) — mnepeBipka BHUKOHaHHS
3a1aHuX QPyHKIIIH;

e TecTyBaHHs mpoaykruBHocTi (Performance testing) — mepesipka
CTaObULTBHOCTI pOOOTH TporpaMu abo 11 YaCTHHHU TPH 3aJaHOMY
HaBaHTaxeHHi (Load testing), mpu mnepeBanTakeHHi (Stress
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testing) ta TpuBamomy cepemHboMy HaBaHTakeHHi (Stability
testing);

ro3abimri-tecryBanns  (Usability — testing) —  mepesipka
epronomivynocrti [13;

nepesipka intepdetricy kopuctysada (Ul testing);

nepeBipka Oesmeku (Security testing) — TectyBaHHs poOOTH
CHCTEMHU 3 TOUKH 30py Oe3neku iHpopmarii;

TECTYBaHHS CYMICHOTI (Compatibility testing) —
He(DYHKIIIOHAJIbHE TECTYBaHHS, METOI SKOTO € TIepeBipKa
KopekTHOi poboTH I13 y meBHOMY OTOYEHHI.

3. 3a uacom eukonanus mecmyeanHs:
anbga-rectyBanus (Alpha testing) — nepesipka po6oru I13 nepen
nepeiaucio B eKCILTyaTallilo CHJIaMH KOMITaHii-po3po0HHKa;

o miBroguHHe TecTyBaHHs (Smoke testing) — kopotka
nepeBipka (QYHKIIH CUCTEMH, SIK TIPABUIIO, OAMH TECT JJIs
KOXKHOI (DyHKIIIT;

o TecTyBaHHs HOBOI QyHkiioHamsHocTi (New feature
testing);

o perpeciitne TectyBanH (Regression testing) — nepeipka
poOOTH BKE MPOTECTOBAHUX MOAYJIIB;

o TecTyBaHHs miJ yac nepenadi [13 (Acceptance testing);
Oera-recryBanns (Beta testing) — TecryBamns II3 mnepen
BUITYCKOM CTOPOHHIMH CHJIAMHU.

4. 3a cmynenem i3016086aHOCHI KOMNOHEHMIB:
komoneHtHe TtectyBanHs (Component / Unit testing) —
nepeBipka KOPEKTHOCTI OKPEMOro MOAayJis abo KOMIIOHEHTa
CHCTEMU,
inTerpamiiine TectyBanHs (Integration testing) — mepeBipka
poOoTH MOAYIIB, 00’ €AHAHUX Y TPYIY;
cucremHe tectyBanHs (System / end-to-end testing) — nepeBipka
pobotu 3i6panoro I[I3 3 MeTOH BCTAaHOBIIEHHS BIAMOBITHOCTI
OUYIKYBaHUM (YHKI[ISIM.

5. 3a cmynenem agmomamu3sayii:
pyune tectyBanns (Manual testing);
aBTOMaTu30BaHe TecTyBaHHss (Automated testing);
HarniBaBTOAMaTHU30BaHe TecTyBaHHs (Semiautomated testing).
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6. 3a cmynenem niozomoenenocmi 00 mecmy6aHHA:

e (opmanbue TecryBanHs (Formal testing) — TecTyBaHHS
BIJIMOBIAHO 0 TUTAHY, BCTAHOBJICHUX TPOIIEAYD;

e intyituBHe TectyBanHs (Ad hoc testing) — TtectyBanHs 06e¢3
HONEPEHBOIO IJIaHy JO3BOJISIE HA PaHIX CTalisX BHSBIATH
TIOMUJIKH.

7. 3a 03HaKor nO3UmMUEHOCHMI CUEHAPIIE.

e MepeBipKa NO3UTHBHUX ciieHapiiB (Positive testing);

e mepeBipKa HeraTUBHUX cieHapiiB (Negative testing).

TecryBanHs, gk 1 Oyab-sKUi MpoIec, MOBUHO MAaTH METOIU
OIIIHKHU SIKOCT1 TecTyBaHHA. OIHUM 13 croco0iB € croci0, KoMy B
IporpaMy CIIeI[iaJIbHO BCTABJISAETHCS TE€BHA KUIBKICTh TMOMMIIOK.
[Ticns mnpoBeleHHS TECTYBAaHHS OLIHIOETHCS, CKUIBKM —TaKHX
NOMMJIOK Oyno 3HaijaeHo. YacTka 3HaiIeHUX IMOMUIIOK I10Ka3ye
AKICTh TECTYBaHHS 1 IOTIOMArae OLIHHUTH, IO 00csAT PoOIT MOTPiIOHO
BUKOHATH JUIs IOBHOTO YCYHEHHs npooiieM. [lnanytoun TectyBanHs,
NOTPIOHO BHM3HAYATH OYIKYBaHI pe3yNbTaTH TECTYBaHHA, SKi
NOK&XYTh TOTOBHICTH  CTBOPIOBAHOTO  IPOIYKTY. baxano
3aTBEPAUTH iX 13 3aMOBHUKOM JJISl YITKOTO BU3HAUEHHSI IOKa3HUKIB
3aBEPILEHHS MPOEKTY.

SIKII0 MPOEKTYBaJbHUKU TECTIB MOBUHHI MaTH IHTErpajibHe
VSBJIEHHS TPO CHUCTEMY, TO BHUKOHABI[l TECTIB HE NOTPEeOyIOTh
BUCOKOI KBamidikarii. YacTo 10 pojb BHUKOHYIOTH HOBAadykKH Yy
KOMITaHIsIX, SIK1 HE MAOTh JIOCBITY pOOOTH.

JUnist MiABUIIIEHHS PIBHS KOHTPOJIIO SIKOCTI KOXKHOTO MPOEKTY
noBUHHA (opMyBaTHCs 0a3a JAHUX NMOMWJIOK, B SIKY BHOCHUTBCS
Taka iHpopmaris:
®  XTO 3HAWIIIOB MOMMUJIKY,KOJIH,

OTIHC TIOMUJIKH;

MOJTyJIb, Y IKOMY OyJia 3HalJIeHa TIOMUJIKA;

BepCis IPOAYKTY;,

CTaTyC MOMMJIIKH:

O Open: 3HailfeHa,;

fixed: Bunpasiena,

can't reproduce: HEeMOKJIMBO TOBTOPHTH;

by design: mommika MpoeKTyBaHHS;

o O O
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o wont fix: He moMmIIKa;
o postponed: 3apa3 BUIPAaBUTH BaXKKO, Oyjae BUIpPAaBICHA Y

HACTYIMHIN Bepcii;

O regression: BUIpaBJieHa MOMMUJIKA 3 SIBUJIACS 3HOBY;
®  BAXIMBICTH (severity) MOMUIIKH:
o crash: moBHa BTpaTa JaHuUX;
o major problem: mporpamMa 4YacTKOBO HE MpAIlfO€, YaCTKOBA
BTpaTa JaHUX;
o minor problem: mporpama mpairoe He Tak, sIK OYIKyBaloCh,
aJie JaHi He BTPavyaloThCs;
o trivial: 3apa3 He OTPiIOHO BUIPABIIATH;
® TIPIOPUTET MOMUIIKH:
o highest: He MO)KHA TOCTABUTH MPOIYKT i3 TAKOK MOMHIIKOIO,

HE MO’KHA TIEPEUTH 10 HACTYITHOI BepCii;

o high: mocraButn He MOXHaA, aje MOKHA IEpEHTH [0

HACTYITHOI Bepcii;

o medium: momuika Oyjie BUIIPABICHA,
o low: kocMmeTHuHI MONIMIIEHHS — MOMUIIKA 3AJIUIIUETHCS 10

HACTYITHOI Bepcii.

Taka 6a3a naHUX N103BOJIE€ MPOAHATI3YBaTH SIKICTh poOOTH
OKpEMHUX HpOTpamMicTiB, iX TpyH, OILIHIOBaTH SKICTh IMPOEKTY Ta
MOJKJIMBOCTI BUKOPUCTOBYBaHUX 1HCTPYMEHTAJIbHUX 3ac001B. Takox
KEpPIBHUKM MOXYTh BIJICIIIKOBYBATH PHU3UKU PO3POOJIEHHS 3a
MOMMJIKAMU HalBUIIUX PIBHIB IPIOPUTETY Ta BAXKIUBOCTI.

JlaHi 3 6a3u 1aHUX MOMUJIOK JO3BOJISIOTH NPUMMATH PiIlIeHHS
PO MOJKJIMBICTH BHITYCKY IPOTPaMHOTO TPOIYKTY (TMOMHIJIKH 3
BaxuuBicTio "crash" abGo 3 mnpioputerom "highest/high" He
no3BosisAoTh noctaBisati [13). Axmo 13 000B’s13k0BO MOTPIOHO
MOCTaBUTH 3aMOBHMKY, a 4acy Ha BUIIPABJICHHS MMOMUJIOK HEMae, 3a
JIOMOBJICHICTIO MO’KHA BIJKMHYTH (QYHKIII, SIKI BUKOHYIOThCS 13
MOMUJIKAMH.
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ITumanus onsa camokonmponro

1.

2.

w

o

~

10.
11.

SIki Tunm BuMmor mo I3 moxua Bugumtu? Sk
BUKOHYETHCS OMKC LIUX BUMOT?

SIk moB’s3aHI MK COOOIO CTPOKHM MPOEKTHUX pOOIT, iX
oOcar Ta BapTiCTh? SIKUM YUHOM, KEpPYIOUHd LHUMU
MMOKa3HUKAMH, MOYKHA 3a0€3MEeYUTH SKICTh MPOCKTY?

Ski eneMeHTH MOBUHEH MICTHTH MPOSKTHUM IIJIaH?

SIki hopMU MIIaHIB MPOEKTHUX POOIT BaM Biomi? Y oMy
MIPUHITAIIOBA PI3HUILISI MK HUMH?

Oxapakrepu3yiiTe IPUHILUIN KEPYBAHHS IPOCKTOM.

Sxi  ckmamoBi  MeTOMOJNOTIi  PO3pOOJIeHHS TOTPIOHO
BpaxoBYBaTH IpH ii BUOOPi?

3 SIKUMU pU3WKAMHU CTHKAIOThCS po3poOHuKku 137
[TepenidiTh Ta KOPOTKO OMHUIIITh XapAKTEPUCTUKH SKOCTI
I13.

o take Quality assurance, Y4uM BOHO BiAPI3HSETHCS BiJ
TECTyBaHHS?

OnunriTh BUIU TECTYBaHHS.

Sxy iHdopmarmio momuiekHO 30epiratm B 0asi JaHUX
MTOMUJIOK?
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TEMA 3. CtangapTu Ha po3po0JieHHsI Ta CyNpPOBija
NMPOrpamMHoOro 3ade3ne4eHHs

Cmanoapmu3zauyia po3pooaenna 113

Po3BuTOoKk  Oymp-sKoi Tamy3i €KOHOMIKH  0OOB’S3KOBO
CYNPOBOKYETHCS (HhOpMaizaiiclo BUKOPUCTOBYBAHUX MiAXOMIB Ta
MOSIBOI0 CTAHJAPTIB pi3HOro piBHA. Ha paHHIX eTamax okpemi
mianpueMcTBa  (GOpMaizyloTh ~ BHYTPIIIHI  Tpouecd, 1100
3ale3NevyruTy MOBTOPIOBAHICTh pe3ysbTaTiB Mporecy ado CTBOPEHHS
HEBHOIO MpOAYKTY. Jljis IoJierimeHHs B3aeMOJii MiJIpUEMCTB Ta
3pYYHOCTI CIIOKUBAYiB PO3POOIISIOTECS — 2any3e8l  CMAaHOapmu.
P03BUTOK KOXHOTO BUAY I'OCHOJAPCHKOI MiSIBHOCTI HMPUBOAUTH 1O
noTpedu y JAepKaBHUX 3aco0ax 3a0e3neueHHsl IKOCTI MPOAYKIIil abo
polecy, TOMY pO3pOOJSAIOTbCS Ta 3aTBEPAKYIOTBCS 0epicasHti
cmandapmu. JIns TOMIMIIEHAS YMOB CHIBPOOITHUIITBA, PO3POOICHHS
3arajibHO3pO3yMUIMX MIPABUJI KOHKYPEHIi Ha MIXXKHAPOJHOMY PUHKY
CTBOPIOIOTBCSI 00’ €HAaHHS Taly3eBUX OpraHiB CTaHAApTH3AIlii,
pe3yabTaTOM iSJIBHOCTI SKUX € PErioHalbHI CTaHAApTU (IIIOTh Yy
00MeXEHOMY MEepeNliKy AepikKaB, Kl MPUENHATUCS) a00 MidHCHAPOOHI
cmaunoapmu.

OpHMM 13 MepuIuX CTaHAApTIB, 110 MaB ICTOTHHUN BIUIMB Ha
PO3BHUTOK Teopii mpoekTyBaHHs Ta po3pobneHHs IC, Oy cranmapt
BSP (Business System Planning). J[lauwii cranmaptr OyB
po3pobnenuii komnaniero IBM y cepenuni 70-x pp. XX ct. Ilpouec
BSP nepenbauaB BumineHHs B xoai po3podneHHs IC Takux KpOKiB:
OTPUMAaHHS MIATPUMKM  KEpiBHUITBA, BHM3HAYCHHS IMPOIECIB
MIIMPUEMCTBA, BU3HAYEHHS KJIACIB JaHUX, TMPOBEICHHS I1HTEPB’IO,
o0poOka Ta oprasizamis pe3ynbTaTiB iHTepB’i0. HaiiBaknmsimri
Kkpoku Tmporiecy BSP crnocrepiratotbest y Oumbmocti popMalbHUX
METO/IUK.

Ha cporomni nitoTh Taki CTaHAApTH, SKI PETIaAMEHTYIOTh
nporiec pozpodnenns [13:

e T'OCT 34.601-90 [7] — mep>xaBHMI CTaHAAPT, IO MOIIUPIOETHCS
Ha aBTOMATH30BaHl CHUCTEMH 1 BCTAHOBIIOE CTaail Ta eTamy ix
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CTBOpPEHHS. Y CTaHIapTi MICTUTBCS OIMKC 3MICTy pPOOIT Ha
KO>KHOMY €Tari.

ISO/IEC 12207. Systems and software engineering — Software
Life Cycle Processes [3] — Mi>kHapOHHI CTaHAAPT HA MPOLECCH
po3pobsieHHsT Ta  opradizamito  KUTTeBoro  mukiny  [13.
[TommproeTscst Ha Bci Buau 3amoBieHoro I13. Cranmapt He
MICTHUTB onucy (a3, CTafiil Ta eTamis.

Guide to the Software Engineering Body of Knowledge
(SWEBOK) [25] - KepiBHUIITBO 10 3BEIACHHS 3HaHb 3
nporpaMHOi  iHXKeHepii — Tamy3eBUd craHmapT IHcTUTyTy
iHKeHepiB 3 pamioenekTpoHiku Ta enekrporexHiku (IEEE), 1o
CHCTEMaTH3y€e OCHOBHI BUAM AiSUTHHOCTI 3 TPOTPaMHOI 1HXKEHepii.

Mixcnapooni cmanoapmu 1SO

bazoBum cranmaptom pospobrnenns I13 e [1SO 12207.

Systems and software engineering — Software Life Cycle
Processes, B sxomy yci npouecu XL I13 po3nozineni Ha Tpu rpynu

(puc.14).

VY Tab6u. 1 HaBeaeHU# onuc ocHOBHUX mporieciB XK1,

. OonomiKHi OpraHisauiiHi
OcHoBHI npouecu:
npouecu: npouecu:

® Kyniens; * JOKYMEHMYBAHHA; * cmeopeHHs
* 10CMAYAHHSA; ® KEpYBAHHA iHgppacmpykmypu;
* DO3PCOIEHHS; KoHpieypayieto; * KEPYBAHHA;
« ekcnayamayis; * 3a6e3neyeHHA ® HOBYAHHA;
« cynposid AKocmi; * yOOCKOHANEHHSA

® gUpIWEHHA

npobnaem;
* gydum;

s amecmauis;
® CrisIbHA OUiHKa;
* gepuchikayia

Pucynox 14 — Ipouecu XKII IC BianmoBigHO 10 CTaHAAPTY

ISO 12207
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Ta6mmms 1 — 3mict ocHoBHux nponecis JKI 13 IC BignosigHo mno 1ISO 12207

(B“E(?:;‘]f:ub) i Bxin Pe3y.ibTat
Kymisust — [HimiroBaHHS — Pimenns nmpo mogaTok — TexHik0-eKOHOMIYHE OOTPyHTYBaHHS
(3aMOBHHK) — IligroroBKa BEUMOT BrpoBapkeHHS [C BrIpoBakeHHs [C
3as1BKU — Pesympraty mocmimpkeras |- Texuiune 3apmanHs Ha [C
— IlinroToBKa yroau JiSUIBHOCTI 3aMOBHHKA — Yrozaa Ha nmocrauyanHs/ po3poOIeHHs
— Konrpouns gisiibHocTi |— Pesynbraty ananisy puHKy |— AKTU NpUAMaHHS €TariB poOoTH
[I0CTaYaJIbHUKA IC/ Tennepa — AKXT npuiiManbHO-TIEpENaBaIbHIX
— Ipwitmanus IC — Ilnan nocrauanns/ BUIIPOOYBaHb
pO3poOIeHHS
— Kommiekcumii Tect IC
Ilocrauanns |- IminiroBaHHs — Texniune 3apnanns Ha IC |- PimeHHs mpo y4acTb B po3po0IeHH1
(po3pobHuK — Biamosiap Ha — Pimrennst mpo y4actsb y — KomepuiliHa mpomno3ullist/ KOHKypcHa
IC) 3aMOBJICHHS PO3pO0JICHHI 3asiBKa
— IlinroToBka yroau — PesynbraT TeHnepa — Yroga npo nocrayaHHs/ po3po0sIeHHS
— IlnanyBanHA — Texniune 3aBganns Ha IC |- Ilnan kepyBaHHS IPOEKTOM
BUKOHAHHS — Ilnan kepyBaHHs IpoekToM |— Peamizanis/ kopuryBaHHs

— IMocrauanns IC

— CtBopena IC Ta
JIOKYMEHTAITist

— AKT npuiiManbHO-TIEpeIaBaIbHIX
BUNIPOOYBaHb




ITponoBxxenns Tabnwui 1

(BH{(I(I))S:::HL) A Bxin PesyabTar
Po3pobnenns |- ITinroroska — Texniune 3aBmanns Ha [C
(po3pobHuK — Amnaunis Bumor 10 IC |- Texuiune 3ananns na IC, |— Mogens XKL, crannapt po3poGieHHs
IC) — IIpoekTyBaHHs mozens XK1 — IInan pobit
apxitektypu IC — Texniune 3apmanns Ha IC |- Ckiajg migcucTeM, KOMIIOHEHTH
— Po3po6menns sumor |- Ilimcuctemu IC o0J1aHaHHS
o IC — Cnenumikariii BAMOT JI0 — Crenudikairii BAMOT 0 KOMIIOHEHTIB
— IIpoexTyBaHHs koMmoHeHTiB [13 I13
apxitekrypu [13 — Apxirekrypa 13 — Ckaan xommonenTis I13, inrepdeticu 3
— JleranpHe — Indopmaris mpo gerani B/1, nmnan inrerpauii [13

npoektyBaHHs [13

— KonyBanns ta
TecTyBaHH: 113

— InTerpanis [13 Ta
KBaJiQikariiHe
tectyBaHHs 113

— Iarerparmis IC ta
KBasTi(hikariitHe
tectyBaHHs [C

npoektyBaHHs 113
— Ilnan inTerpamii [13, Tectu
— Apxirektypa IC, 13,
nokyMmeHTarlis Ha IC,
TECTHU

— Ipoexr B/, cierudikarii inTepdeiicis
MDK KoMIoHeHTamu 113, BUMoru 110
TECTIB

— Tekctu moaymis I13, aktn
ABTOHOMHOI'O TECTYBaHHS

— Ominka BignosigHocTi I13 Bumoram T3

— Ominka BigmosigHocti I13, B/I,
TEXHIYHOTO KOMIUIEKCY Ta KOMIUIEKTY
JIOKyMeHTarlii pumoram T3




JlonomizkHi mpouecu nMpu3HAYCHI 7S MIITPUMKA BUKOHAHHS
OCHOBHHX IIPOIECiB, 3a0€3MEUCHHsS SKOCTI TMPOEKTY, OpraHizarii
Bepudikamii Ta TectyBanHsa [I3. Opranizauniiini npouecu
BU3HAYaIOTh Jii Ta 3aBJaHHS 3aMOBHMKIB Ta PO3POOHUKIB IS
KEepyBaHHsI IIPOLIECAMU Y XOJl1 TPOEKTY.

Jnis TATPUMKH TPAKTHYHOTO BHUKOPHCTAaHHS CTaHAAPTY
ISO 12207 po3pobiieHi Taki TEXHOIOTTYHI TOKyMeHTH: KepiBHHUIITBO
s ISO/IEC 12207 (ISO/IEC TR 24748-3:2011 Systems and
software engineering - Life cycle management - Part 3. Guide to the
application of ISO/IEC 12207 (Software life cycle processes)) Ta
KepisanurBo 3 Bukopuctanas ISO/IEC 12207 B kepyBaHHi
npoektamu (ISO/IEC TR 16326:2009 Systems and software
engineering - Life cycle processes - Project management).

Y 2002 p. OyB omyOnikoBaHUM CTaHAapT Ha MpoOLECU
xutteBoro nukiny cuctem ISO/IEC 15288 Systems and software
engineering - System life cycle processes [26], y po3po0GienHi
SKOro Opanu ydacTh (paxiBIi pi3HHX Taily3ed: CHCTEMHOI 1H)XXeHepii,
porpaMyBaHHs, YIPABIiHHS SKICTIO, JIOJACBKUMHU pecypcamu,
Oesmekoro Ta iH. JlaHWil JOKYMEHT BpaxOBY€ NPAaKTUYHUN JTOCBiJ
CTBOPEHHSI CHUCTEM B YpPSAJIOBHMX, KOMEpLINHMX, BIHCHKOBHX Ta
aKaJIeMIYHUX Opraizamisix 1 Moke OYyTH 3aCTOCOBaHUM IS
IIMPOKOIO KJIACy CHUCTEM, ajlé HWOro OCHOBHE NpPU3HAYEHHS —
HIATPUMKA CTBOPEHHSI KOMI'tOTepU30BaHUX cucteM. Ha nei vac aie
Bepcisg crangapty 2008 p. YV crangapti ISO/IEC 15288:2008 vy
ctpyktypt JKII BuaiieHi rpynu HpoLEciB 3a BUAAMU AISUIBHOCTI
(puc.15).

Cranii CTBOpEHHS cHUCTEeMH, IependadeHi y CcTaHAapTi
ISO/IEC 15288:2008, Ta OCHOBHI pe3yiabTaTH, SIKi HOBHHHI OyTH
JIOCSITHYTI O MOMEHTY 1X 3aBEpIICHHs, HaBeeH] B Ta0uIIi 2.

Crangaptu ISO/IEC 12207 ta ISO/IEC 15288 matoth eauny
TEPMIHOJIOTI0O 1 po3po0JIeHI TakuM UYHWHOM, 100  MOTIJHU
BUKOPUCTOBYBATHUCH OJJHOYACHO Y MPOEKTI.
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Tabnuus 2 — Crazii crBopenns cuctem (ISO/IEC 15288)

Hom. .
Cragin Onuc
nopsij.
1 ®opMmyBaHHS Amnauti3z notpe6, Bubip KoHUenmii ta
KOHIIEIIT MIPOCKTHUX PIllICHb
Po3pobiienns [IpoekTyBaHHs cucTeMu
Peamnizamis CTBOpEHHSI CHCTEMH
4 Excruryarartis BBeneHHs B eKCIUTyaTaliito Ta
BUKOPHUCTAHHS CUCTEMHU
5 [TinTpumka 3a0e3neueHHs PYHKIIIOHYBaHHS
CUCTEMH
6 3HATTA 3 3yNUHEHHS! BUKOPUCTaHHS, IEMOHTAX,
eKCIUTyaTalii apXxiByBaHHS CUCTEMH
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DorosipHi Mpouecw MpoeKTHI g CneuianeHi
< TexHi4Hi npouecK
npouecu nignpuemcTea npouecH npouecu
- H}l’ﬂ."s.ﬁ‘ﬂ . }"ﬂpG'S.I‘TJ'HHH * NAGHYEAHHRA * gUZHOYEHHA * SUZHAQYEHHRA Md

* NOCMO4YdHHA

308HIWKRIM
cepedosuiyem
nidnpuemcmaa

s fHgecmuyiline
ynpasniHHA

e yapasaiiRa MU IC

® ypasAiHARA
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Pucynok 15 — IIpouecu XKL cucrem Binnosinxo 1o crangapty ISO/IEC 15288




Takox MOTPiOHO BIAMITHTH, IO Y TMPOIECI MPOMHUCIOBOTO
po3pobienns 113 000B’A3K0BO BUKOPUCTOBYIOThCS CTAH/IAPTH SKOCTI
cepii 1SO 9000. Cepist ISO 9000 [19] (ynpaBiiHHS SKIiCTIO) MICTHTD
y co0i Taki cTaHAapTH:

e SO 9000-1. KepyBanus sikicTro 1 rapanTii sikocti. Yactuna 1.
[TociOHUK 3 BUOOPY 1 BUKOPHCTAHHS.

e |SO 9000-2. KepyBaHHs siKicTIO ¥ rapanTii skocti. Yactuna 2.
3aranpHuil TOCIOHWK 13 3acTrocyBaHHs cTtanmapTiB ISO 9001,
ISO 9002 i ISO 9003.

e |SO 9000-3. KepyBanHs sikicTIO i rapaHnTii sikocti. Yactuna 3.
[Tocionmk i3 3acrocyBamHs craaapry ISO 9001 mpwu
po3pobieHHi, ycTaHoBi i cyrposoi [13.

e |SO 9000-4. KepyBanHs sikicTIO i rapaHnTii sikocti. Yactuna 4.
[TociOHMK 3 KepyBaHHS HaIIHHICTIO IPOTPaM.

OcuoBuuii cranmapr 1SO 9001:2009 [26] 3amae Momensb
CHUCTEMH SIKOCTi JUIsl TPOIECiB IMPOEKTYBaHHS, pPO3POOICHHS,
BUPOOHHUIITBA, YCTAHOBKH i 0OOCIYroByBaHHs (IPOIYKTY, CHCTEMH,
nocayru). Y wmogxem ISO 9000 numie 3raayroTbcs BHMOTH, SIKi
NOBUHHI OyTH peani3oBaHi, ajie HE TOBOPUTHCS, SK II€ MOXKHA
3pobutn. Tomy J1s MOOYIOBH TTOBHOIIIHHOT CUCTeMH sKOCTi 3a 1SO,
KpiMm ocHoBHOT Mogeni ISO 9001, HeoOXimHO BUKOPUCTOBYBATH
JIOTIOMD)KHI TaTy3€eBi Ta peKOMEHAIliiHI CTaHIapTH.

Cmanoapmu opzanizauii |EEE

Y 1963 p. y pe3ynabTari 37IUTTA [HCTUTYTY paaiOTEXHIKIB
(Institute of Radio Engineers, IRE) i AMepHKaHCBKOTO IHCTHTYTY
imKkeHepiB-enekTpukiB (American Institute of Electrical Engineers,
AIEE) Oyma cTBOpeHa MDKHaApOJIHA HEKOMEpIitHA acolliamis
TEeXHIYHMX (axiBLiB, CBITOBUH Jijep y Taily3l po3poOiIeHHS
CTaHJApTIB 3 PaJIOCTEKTPOHIKM Ta eJIeKTPOTeXHIKH [HCTUTYT
1HKeHepiB 3 pagioenekTpoHiku Ta enexkrpoTexHiku IEEE (Institute of
Electrical and Electronics Engineers). /lana mi>xkHapoiHa opraHizaitis
00’eqnye monan 400 tuc. daxiBuiB i3 170 kpain. |IEEE  3niiicHioe
iH(hopMalLiifHy 1 MaTepiaidbHy MIATPUMKY (axiBLIB AJI1 OpraHizarii
Ta PO3BUTKY HAYKOBOI MiSJIBHOCTI B €JIEKTPOTEXHIlll, €IEKTPOHIII,
KOMIT'FOTEpHIH TexHill Ta iHpopmaTuii.
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KepiBHMUTBO 10 3BelleHHS 3HaHb I3 NPOrpamMHoOil
imkenepii (SWEBOK, 2004) mictuth onuc 10 ramy3eit 3Hanb [25]:
e Software requirements — mporpamHi BUMOTH;

e Software design — nu3aiin (apxiTeKTypa);

e Software construction — KOHCTPYIOBaHHS  IIPOIPAMHOIO
3a0€e3IeUeHH;

e Software testing — recryBanHS;

e Software  maintenance  —  ekciutyaramis  (IATPUMKA)
MIPOrPaMHOTO 3a0€3MECUCHHS;

e Software  configuration  management —  ympaBiiHHS
KOH}Iryparismu,

e Software engineering management — ympaBiiHHS y MpOTrpaMHiit
IHXKeHepil;

e Software engineering process — mpoiecu nporpaMHoi iHxeHepiT,

e Software engineering tools and methods — iHcTpymeHTH Ta
METO/IH;

e Software quality — sxicTe mporpamMHoro 3abe3mne4eHHs.

Jns koxHoi ramy3i SWEBOK wmicTuTh ommc KIFOUYOBHX
CJIEMEHTIB y BHWIUIsAlI migoOnacredt  (Subareas). Jlinst  koxHOi
mi100,1acTi HaBe/leHa JSKOMIIO3HUINIS Y BUIISAAI CiucKy TeM (topics)
13 1X ONUCOM.

Cmanoapm 3pinocmi komnanii-pospoonuka I13 CMM

l'oBopsiun mpo CcTaHAapTHU3AI[0 MPOIECIB MiANPUEMCTBA
MOTPIOHO PO3TISHYTH MOJENb 3PUIOCTI TEXHOJOTIYHUX TPOIECIB
oprawuizamii Capability Maturity Model (CMM) [28], po3pobieny
[ncTuTyTOM 1HXKEHepiB mporpaMHoro 3abesnedeHHs (Software
Engineering Institute, SEI) Ta kopmopartieto Mitre i KepiBHUIITBOM
Yorrca Xamdppu (Watts Humphrey).

Mertononoris CMM po3po0isiiacs i po3suBanacs B CILIA sk
3acib, 10 [103BOJIsIE BUOWpATH Kpammx BUpPOOHWKIB [I3 st
BUKOHAHHS JEPK3aMOBJICHb Y TMEPIILY Yepry MiHiCTepcTBa 000pOHHU.
Jnst boro Oynmu po3poOJieHi KPUTEPil OIIHKH 3PIIO0CTI KITFOYOBUX
MpOIECiB KOMIIaHii Ta BHW3HAYCHHUW HaOIp Miid, HEOOXiTHHMX I
iXHBOTO TIOJIAJIBIIIOTO BJIOCKOHAIOBAHHS. Y MIJACYMKY METOJIOJIOTIS
BUSIBIJIACS HAJ3BMYAfHO KOPUCHOIO Ui OLMBIIOCTI KOMIAHIH, IO
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MparHyTh SKICHO TIONIMIIMTH ICHYIOUl TIPOILIECH MPOCKTYBaHHS,

PO3pOOIIEHHS, TECTYBAaHHsI IIPOrPAaMHHX 3ac00iB 1 3BECTH KepyBaHHS

HUMH JI0 3pO3YMUIMX 1 JIETKO peali30BaHUX aJITOPUTMIB 1

TEXHOJIOTiM, ONMHCAaHUX y €IWHOMY CTaHIApPTI. Y MOAANBIIOMY LS

MOJICNIb TIepepociia y METOJOJIOTII0 MiABUIIECHHS SKOCTI TPOIECIB

nianpuemctBa Capability Maturity Model Integration (CMMI).

3actocyBanasi CMMI no3Bonsie moctaButu po3pobieHHs I13 Ha

MPOMUCIIOBY OCHOBY, HIiIBUIIIUTH KEPOBAHICThH KIFOYOBHX MPOIIECIB 1

BUPOOHMYY KYJIbTYpy B IIUIOMY, TapaHTyBaTH SKICHY poOoTy U

BHUKOHAHHS IIPOEKTIB y CTPOK.

OcHoBoro mis ctBopeHHss CMM crano 6a3oBe TOJOKEHHS
npo Te, o QyHaamMeHTanbHa mpoOnema "kKpusu" mpouecy
po3po0benns sikicHoro I13 momsrae He y BiZICYTHOCTI HOBUX METOJIIB
1 3aco0iB po3poOJieHHs, a B HE3AATHOCTI KOMMaHii opraHi3yBaTH
TEXHOJIOTI4YHI IPOIECH i KepyBaTu HUMH.

JlJis OLIHKH CTYIEHS TOTOBHOCTI MIAMPUEMCTBA PO3POOIIATH
sKicHUH nporpamMHuii mpoaykt CMM  BHKOPHUCTOBYE KIIFOUOBE
NOHATTA 3pinicme opzanizauii (Maturity). He3spinoio BBaXXaeTbCs
oprauizaiis, y sKii:
® BIJICYTHE JJOBIOCTPOKOBE i IPOEKTHE IJIAHYBaHHS;

e Tpolec PO3pOOJICHHS MPOrpaMHOro 3abe3medeHHss 1 Horo
KJIFOYOBI MOMEHTH He 1AeHTH(IKOBaHI, peani3aiis Mporecy
3aNIe)KUTh BiJl TOTOYHUX YMOB, KOHKPETHHUX MEHEIKEepiB 1
BUKOHABIIIB;

® METOJH i MPOLEAYPH HE CTAaHAAPTU30BaHI 1 He JOKYMEHTOBAHI;

® pe3ynbTaT HE BH3HAUYCHUW pEATbHUMU KPUTEPIsIMH, SKi
BCTAHOBIIIOIOTBCS 32  3alJTAHOBAHMMH  TOKa3HUKaMU 13
3aCTOCYBAHHSM  CTaHJAPTHUX TEXHOJOrH 1 pPo3poOiIeHux
METpUK;

e Mpoliec BUPOOJIEHHS pIIIEHHS BIJOYBA€ThCSl CTUX1MHO, HA IpaHi
MUCTEITBA.

VY 1pOMy BHIAJKy BEeJMKa HMOBIPHICTh TIOSIBH HECIOJIIBAHUX
npo0iieM, MepeBUIlIeHHs O/ KeTy a0 HEBUKOHAHHS CTPOKIB 37adl
OpoeKTy. Y Takiii KOMIaHii, sIKk MPaBUII0, MEHEKepH U po3pOOHUKU
HE KePYIOTh MPOIECAMH - BOHH 3MYIIEHI 3aiiMaTHCs MOTOYHUMH Ta
CIIOHTaHHUMU TPOOIEeMaMHu.
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OCHOBHI 03HAKH 3pinoi opeanizayii.

® y KOMIaHii € YiTKO BHU3HAU€HI W JOKYMEHTOBaHI HpPOIEIypH
KEepyBaHHS BUMOTaMHM, IUIAHYBaHHA TPOEKTHOI MAisIBHOCTI,
KepyBaHHS  KOH(irypaii€o, CTBOPEHHS ¥  TeCTyBaHHS
POTPaMHUX TPOJYKTIB, BiANpanbOBaHI MEXaHI3MH KEpyBaHHS
IPOEKTaMU;

® IIi MPOLIETYPH MOCTIHHO YTOYHIOIOTHCS i YIOCKOHAIOIOTHCS,

® OIHKH Yacy, CKJAQIHOCTI W BapTOCTI pOOIT IPYyHTYIOTbCA Ha
HAKOMUYEHOMY JOCBifi, pO3pOOJICHUX METpPHKaX 1 KUIbKICHHX
IOKa3HMKaX, 1[0 POOUTH IX JOCTATHHO TOUHUMH;

® aKTyaJi30BaHO 30BHIIIHI W CTBOPEHI BHYTPIIIHI CTaHIAPTH Ha
KJIIOYOBI TIPOIIECH 1 MPOLETypH;

e iCHYIOTh OOOB'A3KOBI JUIsi BCIX TpaBWia  OQOPMIICHHS
METO/I0JI0TIYHOT MpOrpaMHOT u KOPUCTYBAJIbHULIBKOL
JOKYMEHTAIIil;

® TEXHOJIOTT HE3HaYHO 3MIHIOIOTBCS BiJl IPOEKTY A0 MPOEKTY Ha
OCHOBI1 CTaOUIBHMX 1 TTEPEBIPEHUX MIAXOAIB 1 METO/IHK;

® MaKCHMaJbHO BHKOPHCTOBYIOTHCSI HAmpalbOBaHI y TOMEpeIHiX
MPOEKTaX OpraHi3alliiHuid 1 BUPOOHWYHMI JIOCBIZ, MPOTPaMHI
MOyJIi, 610J110TEKH MPOTPAMHUX 3aC001B;

® QAKTUBHO ampoOyloTbcs 1 BIPOBAIKYIOTbCS HOBI TEXHOJIOTI,
BUPOOJISETHCA OLIIHKA iXHBOT €PEeKTUBHOCTI.

CMM  Bu3Hauae M'ATh PIBHIB TEXHOJOTIYHOI 3pUIOCTI
KommaHii (puc.16), 3a SKUMHM 3aMOBHHKH MOXYTb OIIIHIOBAaTH
MNOTEHLIWHUX MPETEeHJEHTIB Ha MIANKC KOHTPAKTYy, a pO3POOHUKU —
yJIOCKOHAIIIOBATH Tpoliecu cTBopeHHs: [13.

KoxHwuil 13 piBHIB, KpIM MEPIIOTrO, CKIAAAETHCA 3 JACKUIBKOX
kIrouoBHux obmacteii mporecy (Key Process Area), 110 MicTATh L
(Goal), 3000B's3anHs moa0 BukoHauHs (Commitment to Perform),
MOXJIMBICTh BUKOHaHHS (Ability to Perform), BukonyBani nii
(Activity Performed), ixuiii Bumip 1 anamiz (Measurement and
Analysis) Ta nepeBipky BrnpoakenHs (Verifying Implementation).
Taxkum ynHOM, CMM (haKTUUHO € KOMIUIEKCOM BUMOT J0 KIFOYOBHUX
napameTpiB e(peKTHUBHOIO CTaHIApTHOrO Ipolecy po3pobienns 113
Ta 3acO000M HOro IMOCTIMHOIO MOJIMNIICHHS. BUKOHAHHS IIMX BUMOT
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30UTbIITyE WMOBIPHICTDh JOCSITHEHHS IMANPHUEMCTBOM ITOCTABJICHHUX
el y cdepi SKOCTi.

MouaTKoBMiH
piBeHb
(Initial Level -

Level 1) y

MosToptoBaHMit
piBeHb

__> (Repeatable

Level — Level 2)

-

BusHaueHuid
piBeHb
(Defined Level

— Level 3)

KepoBauwnii

piBeHb
(Managed

kLe\.'el - Level 4))

PiseHb

onTUmisauii
(Optimizing Level

— Level 5)

Pucynox 16 — PiBHi 3pinocti kommnanii 38 CMM

ITouamxosui pisens (Initial Level — Level 1).

Ha nanomy piBHI KOMIaHisi MOXKE OJep>KaTH 3aMOBJICHHS,
po3poOUTH 1 TmepeJaTd 3aMOBHUKOBI IMPOrpaMHHUNA  MPOIYKT.
CrtalubHICTh pO3p00OK BIACYTHS. JIHIe Neski MporecH BU3HAYECHI,
pe3yibTaT IUIKOM 3aJeXUTh Bl 3YCHJIb OKPEMHX CIIBPOOITHHUKIB.
VYcenix 0HOTO MPOEKTY HE rapaHTye YCHIIIHOCTI HacTymHoro. [lo
i€l Kateropii MOXKHa BiJJTHECTH Oy/b-Ky KOMIIAHIIO, 110 XOY SIKOCh
BHUKOHYE B3ST1 Ha cebe 3000B's13aHHS.

Kniouosi ob1acmi mporiecy 1boro piBHs He 3a()iKCOBaHi.

ITosmoprosanuiu pisensv (Repeatable Level — Level 2).

[{poMy piBHIO BIAMOBiNAIOTH MiANPHUEMCTBA, SIKI BOJOJIIOTH
MEBHUMHU TEXHOJIOTIIMU KepyBaHHS I po3pobneHHs. KepyBanHs
BUMOTaMM Ta TUIAHYBAaHHS y OUIBIIOCTI BHUIAIKIB IPYHTYIOTbCA Ha
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pO3po0JIeHI TOKYMEHTOBAHIM TOJITHIl ¥ HAKOMMYEHOMY JOCBii.
YcraHoBieH1 i yBelIeH] B OBCAK/IEHHY MPAKTUKY 0a30Bi MOKAa3HUKU
JUIS OIIIHKM TIapaMeTpiB TPOEKTy. MEHeKepu BiJICIITKOBYIOTh
BUKOHAHHS POOIT 1 KOHTPOJIIOIOTH TUMYACOBI i BAPOOHNYI BUTPATH.

Y xommanii po3poOieHi JedKi BHYTPIIIHI CTaHAApTH |
OpraHizoBaHi creniaibHi rpynu nepesipku skocti QA. 3Minu Bepciid
KIHLEBOIO IPOrpaMHOr0 MPOAYKTY M CTBOPEHHUX NPOMIKHHUX
OpOTPaMHUX 3acO0iB  BIJACHIAKOBYIOTBCSI B CHCTEMI KepyBaHHS
KoH(pirypariero. € HEOOXiJHa  JWCHMIUIIHA  JOTPUMAaHHS
BCTAaHOBJIIEHUX IpaBuia. EdQexTuBHI MeToauku ¥  mpouecu
YCTAHOBIIOIOTHCS, IO 3a0e3Meuye MOXKIUBICTh MOBTOPEHHS YCIIIXY
MoTepeHIX MPOEKTIB y Tii caMil PHUKIaIHINA 001acTi.

Knrouosi obnacmi npouecy pospobneras I13 1mporo piBHS
HaBeJleHi Ha puc.17.

Busnauenuu pisens (Defined Level — Level 3).

PiBeHb xapakTepu3yeTbCsi JETaTi30BAaHUM METOJO0JIOTTYHUM
HiXOIOM 10 KepyBaHHA (OMUcaHi i 3aKpiIuieHi y JOKyMEHTOBaHIN
MOJIITHII THITOB1 [ii, HEOOXigHI a1 Oararopa3oBOro MOBTOPCHHS:
poni ¥ BIAMOBIANBHICT YYACHUKIB, CTaHIAPTHI NpoUenypH W
orepatii, MOPAJOK Ail, KUIbKICHI MOKAa3HUKU W METPUKH TPOILIECIB,
(dopMaTH TOKYMEHTIB Ta 1H.).

Jlnist CTBOpEHHS ¥ MIATPUMKH METOJAOJIOTIH B aKTyaJlbHOMY
CTaHl B oOprasizamii MIATOTOBJIEHAa W TOCTIHHO (YHKIIOHYE
cneuiaigbHa rpyna. KoMmmnanis peryasipHO NpOBOAMTH TPEHIHTU IS
H1JBUIIEHHS TPO(]ECIHHOTO PIBHS CBOIX CMIBPOOITHUKIB.

ITounHarouu 3 LBOTO PiBHS, OpPraHizallis IPaKTUYHO MepecTae
3ayIeXkaT! BiJ OCOOUCTICHUX SIKOCTEH KOHKPETHUX pO3pO0IIIOBadiB 1
HE Mae TeHJIEHII omyckaTucs Ha HWK4Yi piBHI. Ll He3anexHicTh
0o0yMOBJIEHA TPOJAYMAaHUM MEXaHI3MOM TIOCTAaHOBKH 3aBJ/aHb,
IUTaHYBaHHS 3aXO0/1B, BUKOHAHHSA OIepawiif 1 KOHTPOJIIO BUKOHAHHS.

VYopaBiniHCbKI W 1H)XKEHEpHI MpolLecH JTIOKyMEHTOBaHI,
CTaHJApTU30BaHi i IHTErpoBaHi B yHiI(piKOBaHY AJisl BCi€T opranizarii
texHosiorito ctBopeHHss [13. KoxHuil TIPOEKT BHKOPUCTOBYE
3aTBEPKEHY BEpPCilo 11i€1 TEXHOJIOT11, aJanToOBaHy 10 0COOIMBOCTEH
MOTOYHOTO TTPOEKTY.
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Knrouosi obnacmi nipouecy po3pobnenus 113 1mporo piBHs

HaBezeH1 Ha puc.17.

Moemoprosaruli pieeHs
(Repeatable Level)

BusHaveHuli piseHb
(Defined Level)

¢ KepyBaHHA BUMOTaMM
(Requirements management)

* [NaHyBaHHA NpPOeKTY po3pobku M3
(Software project planning)

¢ BiocTeeHHA Xo4y NpoeKTy Ta
KOHTpO/b
(Software project tracking and
oversight)

¢ KepyBaHHA cybnigpagHuKkamum
po3pobku M3
(Software subcontract management)

¢ 3abesneyeHHA AKOCTI po3pobku M3
(Software quality assurance)

¢ KepyBaHHA KoHirypaLjieto NpoayKTy

* MeTa opraHizaliliHWX Nnpouecie
(Organization Process Focus)

* BM3HauyeHHA (cTaH4apTHOrO)
npouecy
(Organization Process Definition)

* Mporpama HaBYaHHA
(Training Program)

* KepyBaHHA iHTErpoBaHOK
po3pobroro N3
(Integrated Software Management)

* TexHonoriA po3poBbKK NporpaMmHUx
NpoAayKTiB
(Software Product Engineering)

* Mixxrpynosa KoopauHaLiia

(Intergroup Coordination).

* EKCepTHi (cninbHi) ouiHKK Koner
(Peer Reviews)

(Software configuration
management).

Pucynok 17 — KitouoBi 001acTi HOBTOPIOBAHOTO Ta BU3HAYEHOTO
PI1BHIB 3pUIOCTI KOMITaHI1i

Keposanuiu pisens (Managed Level — Level 4).

PiBeHb, Ha KOMY pO3poOJIEeHI Ta 3aKpiIUIeH] y BiIAMOBITHUX
HOPMAaTUBHUX JIOKYMEHTAaX KUIbKICHI MOKa3HUKU $KOCTI. binmbin
BUCOKHMH pIBEHb KEpYBaHHS IPOEKTAaMH JOCSATAETHCS 3a PaxyHOK
3MEHILIEHHS  BIAXWIEHb  PI3HUX  MOKA3HUKIB  IPOEKTYy  BiJ
3amgaHoBaHux. Ilpu 1pboMy TeHAeHUii 3MIHM TNPOJYKTHBHOCTI
MpoIleCYy MO’KHA BIJIIJTUTH BiJ BUNAJAKOBUX Bapiaiiii Ha IMiJICTaBi
CTaTUCTUYHOI 0OPOOKH pe3ysIbTaTiB BUMIPIOBaHb y MPOIECAX.

Knrouosi obnacmi mipouecy po3pobnenus 113 1mporo piBHs
HaBeZIeH1 Ha puc.18.

Pisenv onmumizayii (Optimizing Level — Level 5).

JUis  1poro  piBHA  3aXOQM  IOJO  BJOCKOHATIOBAHHS
po3paxoBaHi He JIMIIE Ha ICHYIOYl TIpolecH, ajne W Ha
3aMpoBaPKEHHS, BUKOPUCTAHHS HOBUX TEXHOJOTIH 1 OLIHKY TXHBOI
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edextuBHOCTI. OCHOBHUM 3aBJaHHSAM YCi€l Opradizaiii Ha IbOMY
piBHI € TIOCTiliHE BIOCKOHATIOBAHHS ICHYIOUMX TIPOIIECIB, IO B
imeani CHOpsMOBAaHO Ha 3amoOiraHHs BIIOMHUM TOMHJIKaM abo
nedexrTaM 1 MOMEepPePKeHHS MOKJIMBHUX. 3aCTOCOBYETHCS MEXaHi3M
MOBTOPHOTO BUKOPHUCTAHHS KOMIIOHEHTIB BiJl TIPOCKTY JIO MPOCKTY
(wabnoHu 3BiTiB, (opMaTH BHUMOI, MPOLEAYpH MW CTaHIApPTHI
omepairii, 010J110TEKH MOIYJIIB TPOTrpaMHUX 3aCO0IB).

Knouosi obnacmi npouecy pospobneras I13 1mporo piBHS
HaBeJleH1 Ha puc.18.

KepoeaHuli pieeHb PiseHb onmumizayii
(Managed Level) (Optimizing Level)
e KinbKicHe KepyBaHHA * 3anobiraHHA gedeKkTam
npoLecom (Defect Prevention)
(Quantitative Process * KepyBaHHs 3MiHaMK
Management) TEXHOAOTIM
e KepyBaHHsA AkicTio M3 (Technology Change
(Software Quality Management)
Management) * KepyBaHH#A 3MiHamu
npouecy
(Process Change
Management)

Pucynok 18 — KirouoBi 0651acTi KEpOBaHOTO PIBHSI 3pUIOCTI TA PIBHS
ornTuMmizarii KoMIail

CMM  Bu3Hayae Takuil MiHIMalbHUH HaOlp BUMOT:
peanizyBatu 18 kimrodoBux obnacteit mporecy po3poonenns 13, mo
MICTATH 52 1imi, 28 3000B'i3aHb KommaHii, 70 MOXJIHMBOCTEH
BUKOHAaHHS (rapaHTiii koMmmnasii) 1 150 KIIF0YOBHUX MPAKTHK.

VY pe3ynbTari ayguTy Ta arecTallii KOMIaHii MpUCBOIOETHCS
MEeBHUMN piBEHb, 1O MIC/IA HACTYIHUX ayAUTIB MOXE MiABUIIYBaTHCS
abo 3HmxyBatucs. KoHHI HacTynmHUil piBeHb B OOOB'SI3KOBOMY
MOPSAIKY MICTUTH Y coOl BCl KJIFOUOBI XapaKTEPUCTUKHU TOIMEPEIHIX.
VY 3B'3Ky 3 UUM cepTH]iKalis KOMIAHIl 100 OAHOTO 3 PIiBHIB
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MPUITyCKae OE3yMOBHE BHKOHAHHS BCIX BHUMOI OUIBII HH3bKHX
piBHIB.

Ho nepesac wmopeni CMM HanexuTh Te€, IO BOHA
Opi€HTOBaHAa Ha oOpraizamii, fKki 3aliMaOTbCA PpPO3POOICHHAM
mporpamMHOro 3a0e3medeHHs. Y JaHid Mojeli BAAOCS  OLIbII
JIeTaJbHO BU3HAUYUTH BUMOTH, ClielU(ivHi ISt IPOLECIB, MOB'I3aHIX
3 po3poousiennsim I13. I3 mieil npuunan B CMM HaBeneH1 HE TUIbKH
BUMOTH JI0 MPOILIECIB OpraHi3allii, ajie i mpHuKIagu peanizallii Takux
BHMOT.

OcHoBHui Heodonik CMM monsrae B TOMy, IO MOJEIbh HE
AaBTOPH30BaHA K CTAaHAAPT Hi MDKHAPOJHHUMH, Hi HalliOHAJILHUMHU
opranamMmud 31 cragmaprtusamii. BtiMm, CMM gnaBHO cTana
MIPOMUCIIOBUM cTaHIapToM. J{o nedonixie Moaeni Takox HEOoOXiTHO
BiJIHECTH OuIbII 30BHINIHI HAaKJIaAHI BUTPATH Ha IPUBEICHHS
NpoIeciB KOMIaHii y BigmoBigHicTh a0 Mmoneni CMM, Hix npu
BUKOPHUCTaHHI Mojeneil MixknapoaHoro cranaapty ISO 9000.
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Humannsa ona camokonmpo.io

1.
2.

10.

11.

12.

SIki Buam cranmapTiB BaMm Bigomi? HaBeniTe mpukiagy.

Mo BigmoBimHo no crangapry CMM mnoBWHHA 3ampoBajUTH
KOMITaHIS-pO3POOHUK ~ MPOTrpaMHUX  CHCTEM, 100  SKICHO
BUKOHYBaTH 3aMOBJICHHS?

Sxi mibkHapomHi cranmaptd ISO  perymoroTs  po3poOsaeHHS
iHpopManiiHuX cucrem?

SIki MDKHApOIHI CTaHAAPTH SKOCTI BUKOPHUCTOBYIOTHCS IIiJT Yac
po3pobiieHHs iHhOpMaIIHHUX CUCTEM?

Sxi TOKYMEHTH BiJITOBIAHO 10 JIEp)KaBHUX CTAHIAPTIB YKpaiHu
PO3POOIISIIOTECS Y X0 CTBOPEHHSI TPOrPAMHOTO 3a0e31eYeHH?
SIki rpynmu TmpoueciB y Xoai pO3poOJeHHS MPOTPaMHOTO
3a0e3nedYeHHs BUALIAIOTE cTanaapTa 1SO?

Sxi crapmaptu opranizanii |IEEE permamentyrots po3pobieHHs
POTPAMHUX CUCTEM?

Sxi obmacTi oxoruroe kepiBaunTeo SWEBOK?

Ski nep>kaBHI CTaHIApPTH YKpaiHU periaMeHTYIOTh PO3pOOICHHS
iH(pOpMAaILIfHUX CUCTEM Ta MPOTPAMHOTO 3a0e3eueHHs?

SAxi nii, nmependaueni crangaptom ISO 12207, BHUKOHYIOTHCS B
X0/Jl1 pO3pOOJIEHHS MPOTrPaMHUX MPOAYKTIB?

SIki piBHi 3pinocTi komnanii Buainse cranaapt CMM? Yum BoHM
XapaKTepU3yIOThCs?

Ha sixoMy piBHI 3piJIOCTI KOMIIaHisi MOYE KOHTPOJIFOBATH SIKICTh
CTBOPIOBAHOTO MPOTPAMHOTO 3a0e3neYeHHSs?
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TEMA 4. Cy4yacHi MeT0/10J10Tii po3p0o0JieHHSI MPOrPaMHHUX
CHCTEM

CASE—3aco6u ma nomauyii mooento6anusa npozpamHux cucmem

Ha craHoBieHHS TE€XHOJNOTiI BUPOOHUYOIrO MPOrpaMyBaHHS
HAUOUIBII TOMITHUIM BIUIMB Malld METOAOJOTIS CTPYKTYPHOTO
nporpaMmyBaHHsl Ta 00'€KTHO-Opi€HTOBaHE MporpamyBaHHd. llepiia
JO3BOJIMJIA  YCBIIOMHUTH  OOMEXKCEHICTh  3JI0OHOCTEH  JIFOJWHH,
HEOOXIHMX JJi1 CTBOpEHHA Benukux mporpam. OO6'ekTHO-
OpIEHTOBaHE MPOrPaMyBaHHS [al0 TMOMITOBX JO PO3POOICHHS
METO/IIB JIEKOMIIO3UIIi1, PUCTOCOBAHUX ISl TIOJOJIAHHS CKJIQJHOCTI
MPOEKTIB, Ta TMPHUBEIO JO MOJEpPHi3alii OCHOBHHMX IPHUHIIUIIIB
MPOEKTYBaHHS mporpaM. He3Baxaroun Ha I1i Ta 1HII BIUTMBH, CTais
KOMIUIEKCHOI aBTOMaTH3allli TEXHOJOTid MporpaMmyBaHHs cTana
MOJJIMBOIO JIMIIE TPH BIAMOBIAHOMY piBHI PO3BUTKY TEXHIKH.
BaxxnuBoro 006CcTaBUHOIO, 110 JTO3BOJIMIIA MEPEHTH 10 KOMILJIEKCHOL
aBTOMATH3aIlii, CTAJII0 YCBIJOMJICHHSI TOTO, IO HE MOXXHA TOBOPUTH
Ipo MPOMHCIOBE MpPOrpaMyBaHHs 0e3 MIATPUMKH TEXHOJOTTUHUX
GyHKII Ha yCIX eTanax XHUTTs porpam.

[Tpubnusno Ha mouatky 90-x pp. XX cT. 3'IBUBCS TepMiH -
CASE-texnomorist  (Computer Aid Software Engineering -
KOMI'IOTEpHA MIATPUMKA PO3POOJIEHHSI TMporpaM), SKUM CTalu
MO3HAYATH BUKOPHUCTAHHS CHCTEM, IO MICTATh KOMIUICKCHI
AaBTOMATHU30BaHi 3aco0M MIATPUMKH po3pobiieHHs 1 cympoBoay [13.
Haii6inpmr Bganum BusiBuiiocs Bukopuctanass CASE-cucrem y Tux
CHeIlialbHUX O00NacTsaX, B SKUX BXe OynIM YCHiXH 1 JOCBIJ
TEXHOJIOTIYHOT TPAKTHYHOI pOOOTH, a TAaKOXK Y THUX BHITAJIKAX, KOJIHU
151 001acTh Bxke Oyna 3abe3meueHa HaAIHOI TEOPETUYHOI0 0a3010.
Ha puc.19 naBeneno eramu po3putky CASE-3aco0iB 3a oOimacTsaMu
3aCTOCYBaHHS.
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1-we NoKoNiHHA:

*Oracle Designer
*ERwin

reHepaLia cxem

BA

2-2e NOKOAIHHA!
reHepawis *Borland Together
nporpamHoro Designer
Koay

3-me NOKOAIHHA: |«iamRational Rose

npama Ta *Borland Together
Developer
3BOPOTHA *Sparx Enterprise

KogoreHepau,is Architect

4-me nokoninHs: |8 fotional

! i Software Architect
CHMHXPOHI3aula *Boriand Together
nporpaMmHoro Architect

*Borland

KOAY Ta MOAENEWN | pevelopment Studio

Pucynok 19 — Po3sutok CASE-3aco0iB

[Mepmumvu  3'summcst CASE-cuctemu  po3poOneHHs  6a3
naHux y posBuHeHux pemsiianx CYBJl (mampukian, Oracle
Designer B cucremi Oracle). Hacrynmuumu cranu 3aco0u reHepartii
IPOTPaMHOTO KOy Ta HajaroJpkeHHs rnporpam. Ilotpeba miarpuMku
HE JIMIIE Tpolecy MporpamMyBaHHs, a ¥ eramy aHam3 Ta
NPOEKTYBAaHHS MPOrpaMHMX MPOAYKTIB MPUBEIO JIO CTBOPEHHS
CASE-cucrewm, siki 3B’ s13yBanu mozeni 113 i3 mporpaMHUM KOJIOM —
CHOYATKY JIMILE Ui MPsAMOi Ta 3BOPOTHOT KOJOreHepallii, a MoTiM 13
HIATPUMKOIO CHHXPOHHOTO 3B'I3KYy KOAY 13 MOJENSIMM aHali3y Ta
IIPOEKTYBaHHS.

Croronni yHiBepcanbHi CASE-cucremu OyayroThesl y paMKax
3aCTOCYBaHHSA PO3BMHEHHX, ajleé BCE K CHEIaJbHUX METOJOJIOTIH.
besnepeunnii mnporpec 'y gnaHid chepi  JOCATHYTHH IS
NPOEKTYBAaHH, OPIEHTOBAHOI'O HA MOJICTIOBAaHHS Ha eTanax aHalizy i
koHcTpytoBaHHs (CASE-cuctemu 4-10 MOKOTIHHS).

CknasHicTh mpolecy po3poOisieHHs iH(pOpMaliifHUX CHCTEM
BUKJIMKATa TIOSBY Bi3yaldbHHX 3ac00iB mojemoBanHs (puc.20). Y
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pamKkax 00'ekTHO-opieHTOBaHOTrO miaxomy Object management group
(OMG) po3pobiieHa cremianbHa yHIiIKOBaHA MOBa MOJICTIOBAHHS
UML (Unified Modeling Language) [29, 30], o po3risgaeTsest sk
OCHOBa TIPOCKTYBAHHsS B METOJOJIOTIi iTEPaTUBHOTO HAPOIIyBaHHS
MOJJIUBOCTEH  O0'€KTHO-OPi€EHTOBAaHUX  NPOTPAMHUX  CHUCTEM.
[Iupokoro BXUTKY AJIsi MOJENIOBAHHS IPOLECIB PI3HUX Tramys3ei
€KHOMIYHOI JisUIbHOCTI HaOyma poauHa BizyaabHux MoB IDEF
(Integration Definition) [31], mo € craHmapTOM MOACIIOBAHHS
MinictepctBa ob6oponn CIHIA. IMapanensho i3 HoTamismu UML ta
IDEF po3BUBarOTBCSA METOOJIOTIS Ta HOTAIlis I MpodeciitHOro
mojemoBanHs OisHec-niporeciB. ARIS (ARchitecture of Integrated
Information Systems) [32].

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

Pucynok 20 — Horariii Bi3yaabHOr0 MOJIETIOBAHHS CUCTEM

Bizyansne mooenrwsanns mosoro UML

Y npganomy Kkypci Oymemo posrmsgata  Hotamiio UML
(uml.org), mo € MHUPOKO3aCTOCOBHOIO Tpu mpoekTyBaHHi I3, i
niarpumyetbest Outbir HiX 50 CASE-inctpymentamu. Ha 6a3i wmiei
mMoBH noOynoBanuii psim CASE-cucteM 3aranbHOTO MPHU3HAYCHHS 3
pO3BHHEHUMH 3acobamu (puc.21).

[HCTpyMEHTH BUKOPUCTOBYIOTH CIIOP1AHEHI a00 KapIuHAIbHO
BIJIMIHHI METOI0JIOT1i po3poOJIeHHs, aje JUIsl 3alucy Mojiesiell BOHU
BUKOPHUCTOBYIOTh OJJTHY MOBY MojentoBanHs — UML.
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‘ ' RUP Rational

Rational Unified Process*

¥

MeTogonoris - 3acib - IBM Rational

Rational Unified Process (RUP) Software Architect
a)

HoTauis - UML ﬂ‘i

S® Microsoft @ Vistal Studio
MeToponoris - 3acib - MS Visual Studio/. NET
MSF (Microsoft Solutions Framework)
0)

Hotauis — UML ﬁi

3acib - Borland Together

B)
Pucynok 21 —Metopoorii Ta IHCTpyMEHTH Bi3yaJIbHOTO
MOJIENIOBaHHs cucTeM MoBoro UML
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[HCTpyMEHTH BUKOPHCTOBYIOTH CIIOPIOHEHI a00 KapIMHAJILHO
BIZIMiHHI METOI0JIOTii po3poOIeHHs, aje Ul 3aMucy MoJieNiel BOHU
BUKOPHUCTOBYIOTh OJIHY MOBY MoemtoBaHHss - UML.

HeoOxignicte Bukopuctanus UML 3anexuTh BiJ CKIQIHOCTI
npoekty (puc.22). OOO0B’SI3K0BO  MOTPIOHO BHUKOPHUCTOBYBATH
Bi3yaJbHE MOJICIIOBAHHS Y TEXHIYHO CKIQJHUX MAaCIITa0HUX
MIPOEKTaX, SIK1 PO3POOISIOTHCS ISl BETUKOI KITBKOCTI KOPUCTYBAYiB.
BukopucraHHs Bi3yalbHUX MOJENEH JJsl HEBEIMKHX IPOEKTIB, SKi
BHUPIIITYIOTh HECKJIAJHI 3aBJaHHS, HEIOIUIbHE, OCKUIbKH II€ JIUIIE
30UTBIIUTB BAPTICTh MPOEKTY Ta Yac PO3POOJICHHS.

BucoKa TeXHiYHa cKnagHicTb

* BbydosaHi cucmemu peanbHo20 Yacy
* PosnodinerieucoxkoHadilini cucmemu
* CknadHieupobHuyicucmemu

1
Mana TexHjuHa cknagHicts
- BuKoOppCTaHHA Makpomos

mosu UML He
\ obose’askose

~

PI/IC&’H})K 22 — Bukopucranast UML 3anexHo
B1JI CKJIAJTHOCTI TIPOEKTY

3 BuKkopucTaHHsa .
L) i ° mosu UML !
Komepuiiini : ] Biiicekosi  o60p’q3K0Be |
Komninatopu ' Telecom  CWCTEMM SaxucTy |
hd I Switch .
B6yposHi . ° ° I
sacobu " Cucremm CHCTEeMM KOHTPONIO |
asTomatMsauyii CASE | pnA Bennkux aBianonboTis
Mana iHCTpyMeHTH ' KomnaHiii/3acobu
CKNapHicTs yNpaBAIHK «— — | MOBMOSSMNT T Bucoka :
- Manytimacwmab ° ™, ° CKNagHicTb ynpasniHHA
- HE¢EPMG‘/’!&H!3[]MOS}]EHH}? Hesenmki ! Cucrenm - Benukud macwmab
. Oaul kopucmyead FUETENU toag o sankA saxucry IC - KOoHMPaKMHi 3aMoENeHHSA
| ° i - bozamo kopucmysavie
| HopatkmIC .| KopnopatueHilC
° 1
! bisHec-tabnuyi i
| BukopuctaHHs
1

ba3oBi Tepminu Ta HOTaNin

UML ctBOpeHa i Bi3yaJIbHOTO MOJIETIOBAHHS CHUCTEM Ha
OCHOB1 00’€KTHO-OpieHTOBaHOTrO Tiaxomay. Lls mMoBa cTBOproBasacs
JUIs ONTUMI3alii Mpolecy po3poOJieHHS NMPOTrpaMHUX CHCTEM, IO
JI03BOJIAE€ 30UIBIIMTU €(PEeKTUBHICTh IX peanmizamii y Kiibka pasiB i
MOMITHO TMOJJIMIIUTH SIKICTh KIHIIEBOTO MPOAYKTY. BoHa mo3Bossie
OymyBatu moaeni s ycix (a3 XKI I13.
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MoBa Oyna CTBOpeHa SIK pE3yJIbTaT «BIMHH METOIBY
monemtoBanHs y 1995 p. ta yBiOpana y cebe pucu Hotamiii ['pefiai
byua (Grady Booch), dxeiimca Pam6o (James Rumbaugh), Aiisapa
SAxob6cona (Ivar Jacobson) i Gararpox immux (puc.23). 3 1997 p.
po3po0eHHsIM MOBH 3aiimMaeThess KoHcopiiym OMG  (Object
Management Group), crBopenuii y 1989 pomi st po3poOsieHHs
IHAYCTpiaJIbBHUX CTAaHJAPTIB 3 iX HACTYIIHMM BUKOPUCTAHHSM Y
IpoIieci CTBOPEHHS MAacHITA0OBaHUX HEOAHOPITHHX PO3MOIIIECHUX
00'€EKTHHX CEepEIOBHIL.

(State Charts
Ada/Booch
(RDD) 00SA
1990
Booch '01
00SE OBA
Booch "93 -
, e
OMT '94 00SE 94
1995 v 0
UML 0.9 (SOMA) (MOSES)
' T
gnitied
rocess
RUP, OEP
(Quria
2000 UML 1.4
2003 UML 15
2005
2005 UML 2.0
2007 UML 212
. SysML 1.1) (BPMN1.1) (DsLs
2008 UML 2.

Pucynok 23 — IcTopist po3BUTKY 00’ €KTHO-Opi€HTOBAaHHX
METO/IIB
(mxepeno - http://commons.wikimedia.org/wiki/File:0O-
historie.jpg)



VuiBepcansHictTh  UML  miarBepmxkye  ii  mupoxe

3aCTOCYBaHHA, 0COOJIHMBO y Tay3i CTBOPEHHS MPOrPaMHHX CHCTEM Ta
sarBepokeHHs  y 2005 p. Bepcii UML 1.4.2 sk cranmapty
ISO/IEC 19501:2005. HaiinoBima crabineHa Bepcis moBu UML
2.4.1 uitnia y cepriai 2011 p.

MopemoBanna 3a nponomororo mosu UML rpyHTyerscs Ha

TaKUX NPUHYUNAX.

abcmpazyeanns - y MOJETb HEOOXITHO BKIIOYATH TUTBKU Ti
€JIEMEHTH TIPOEKTOBAHOI CHUCTEMHM, SIKi MAalOTh Oe3mocepenHe
BIJIHOIICHHS /0 BAKOHAHHS HEIO CBOIX (DYHKIIIH;
bacamomodenvHicmp - HILO €IUHA MOJEIb HE MOXE 3
JOCTaTHIM CTYIEHEM TOYHOCTI ONHCATH Pi3HI ACMEKTH CUCTEMHU.
MoxHa omnucyBaTu CHCTEMY KUIbKOMa  B3a€MO3AJIEKHUM
YSIBIIGHHSIMH, KO)KHE 3 SIKUX BioOpakae meBHUA OiK 11 CTPYKTypH
a00 MOBENIHKY,
iepapxiunicms - TP ONMUCI CHUCTEMH BHKOPHCTOBYIOTHCS Pi3HI
piBHI abcTparyBaHHs 1 pferamizamii y pamkax (iKCOBaHUX
yaBieHb. [Ipu 1pbOMy Imepiue ysBJIEHHsS CHUCTEMHU OIKCY€E 11 B
HAOLIBII ~ 3aralbHUX  pHCax 1 €  TPeICTaBICHHIM
KOHIIETITYyalbHOTO PIBHs, a HACTYIHI PiBHI PO3KPUBAIOTh Di3HI
CTOPOHM CHUCTEMH 13 3pOCTAIOYMM CTYIEHEM JeTaii3allii ax J0
¢iznyHoro piBHA. Mogens ¢izuyHoro piBHg B MoBi UML
BiJoOpakae KOMIIOHEHTHUH CKJaJ MPOEKTOBAaHOI CHUCTEMHU 3
TOYKM 30py 1ii peami3amii Ha amapaTypHid 1 ¢porpamHin
miatgopmMax KOHKPETHUX BUPOOHUKIB.

Enementu (xnacudikatopu) Mo UML MOXkHA NOJUINTH Ha

Tpu rpynu (puc.24).
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CyTHicTb BigHocuHu Hiarpamu
(entity) (relationship) (diagrams)
CTpyKTYypHi + 3anexHocTi + CTpyKTYypHi
(Class, Interface, (dependency) (Structure
Collaboration, Use + Acouiauis Diagrams)
case, Active class, (association) + [loBeniHku
Component, * YaaransHeHHs (Behavior Diagrams)
Node) (generalization)
NoBeniHKOBI + Peanisauis
(Interaction, State) (realization)
IpynyBaHHA
(Package)
MMpumiTku (Note)

Pucynok 24 — Knacudikaropu mosu UML

Cymuocmi (entity) — aGcrpakiiii, 110 € OCHOBHUMHU 00’ €KTO-

opieHTOBaHMMHU enemMeHTamMu MoBM UML, 3a nomomororw skux
Oynytotscst Mozeni. B UML Bu3HaueHO YOTHpPH THIIM CYTHOCTEH:
CTPYKTYpH1, TOBEIIHKOBI, CYTHOCTI TpyHyBaHHS Ta CYTHOCTI-
PUMITKH.

Cmpykmypni cymnocmi - 1e iMmeHHuku B mozensx UML. fx
MpaBUJIO, BOHM € CTaTMYHUMHU 4YacTMHAMH MOJENeH, sKi
BIJINOBI/IaIOTh KOHIIENITyalbHUM a00 (I3UYHUM eJleMeHTaM
cucreMu. Icuye cim piznosudie cmpyxmypuux cymuocmeri: Kiac
(Class), Iurepdetic (Interface), Koomepamis (Collaboration),
Bapiant Buxkopucranus/IIpenenent (Use case), AKTMBHUN Kiiac
(Active class), Kommonent (Component), Byzon (Node).
Ilosedinkosi cymnocmi € NUHAMIYHUMHU CKJIAJJOBUMH MOJEN1
UML, ski onmucyroTh MOBEIIHKY Mojelni B 4aci 1 mpoctopi. Le
JiecioBa MOBH. ICHYIOTH JBa OCHOBHUX THITH TOBEIIHKOBHX
cytHocrteit: B3aemomis (Interaction) ra Astomar (State).
Cymnocmi zpynyeanus € OPraHi3ylOUMMH YaCTHHAMH MOJIET
UML. Ile Gnoku, Ha K1 MOKHA pO3KJIacTU Mozenb. [lepBuHHa
CYTHICTh rpynyBaHHs — makeT (Package).

Cymnuocmi-npumimku - TOSCHIOBaIbHI yacTuHU Momeni UML.
Ile xomeHTapi s JOAATKOBOTO OIHUCY, PO3'ICHEHHS abo

85



3ayBOKEHHsI 70 OYyIb-SKOTO €JeMeHTa Mojeii. € TIIbKH OJHUH
0a30BUil THIT aHOTAIIMHUX ereMeHTiB — npuMitka (Note).
Hns 3B’s3yBaHHst cyTHOcTel y mozensx UML BuzHaueHo
YOTUPHU THIHU 8IOHOCUH (PHC.25):
o 3anexcnicme (dependency) - 1e ceMaHTHYHE BiJHOIICHHS MK
JIBOMa CYTHOCTSIMH, IIPU SIKOMY 3MiHa OJHI€T 3 HUX, HE3JICXKHOI,
MOYKE BIUTMHYTH Ha CEMaHTHKY 1HIIIOT, 3aJIEKHOT.

36'A3kU

Aname . .
association

B generalization
_______ > realization

kirvds dependenc
in = 0 ¥

OpPMO20OHAABHA iHIA

AIHIA

\—/:) dyea

Pucynox 25 — Hotarist BimHocun mosu UML
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Acouiayia (association) - cTpyKkTypHe BiJHOIIECHHS, 110 OMHUCYE
CYKYIHICTb 3MICTOBHUX a00 JIOTTYHHX 3B'I3KIB MK 00'€KTaMHU.
Y3azanvuennsn (generalization) - 1e BiITHOIICHHS, MPHU SIKOMY
o0'exT-Hammanok (child) moxe OyTu mifCTaBACHHUN 3aMiCTh
o0'exTa-0arbka (parent). Ilpu 1bOMy BiAIOBIIHO 10 HMPHUHIUIIB
00'€KTHO-OPIEHTOBAHOTO MPOTPAMYBaHHS HAIAIOK YCIIaJKOBYE
CTPYKTYPY 1 MMOBEIIHKY CBOTO OaThKa.
Peanizayia (realization) € ceMaHTUYHHM BIJHOIICHHSIM MIX
kinacudikaropamu, MpH SKOMY OJWH KiIacu(pikaTop BHU3HAUYAE
3000B'13aHHS, a HIIWKA rapaHTye HOro BUKOHAHHS. BimHOIIeHHS
peaiizalii CrocTepiratloThesl y ABOX BHUIIAJKAX:

o MK iHTepdelicamu, peami3yloTh  KiacaMu  abo

KOMITOHCHTAMU
O MIDX BapiaHTaMU BUKOPHCTAHHS, Pealli3yloTh KOOoIMeparlii.
VYci pisHoBuau cytHoctei Ta BimHocmHM UML B miarpamax

MaroTh CBiH crocio rpadivynoro 300pakeHHs (puc.25, 26).

B UML BuxopucroBytoTtbes 13 miarpam [29], siki moaineHi Ha

1Bl OCHOBHI rpymu (puc.27):

cmpykmypui  diaepamu  (Structure Diagrams) — wmopeni,
MpU3HAYEHI JJII OMUCY CTAaTUYHOI CTPYKTYypU CYTHOCTEH abo
€IeMEHTIB CHCTEMH, BKIIOYAOUM iX Kiacu, iHTepdeiicu,
aTpuOyTH Ta BIHOIICHHS;
oiazpamu nosedinku (Behavior Diagrams) — mogeni,
OpU3HAa4YeHl I OMUCY Hpolecy (PYHKIIOHYBAHHS €JIEMEHTIB
CHCTEMH, BKJIIOUAIOYH X METOAM Ta B3aEMOMII0 MK HHUMH, a
TaKOoX MpoIlleC 3MIHU CTaHIB OKPEMHX €JIEMEHTIB Ta CUCTEMH B
L1JIOMY.

Koxna miarpama yTouHIO€ YsBIEHHS Tpo cucremy. llpu

bOMY JllarpaMa BapiaHTIB BHKOPUCTAHHS € KOHIENTYaJbHOIO
MOJIEIUTIO CUCTEMH, ITOYATKOBOIO Il MOOYOBH YCIX HIIUX Jiarpam.
Hiarpama KJaciB € JOTIYHOK MOJIEJUTIO, IO BiAOMBa€ CTATHYHI
ACTMEeKTH CTPYKTYPHOI MOOYIOBH CHUCTEMH, a Jiarpama HisUIbHOCTI,
[0 TaKOXX € PI3HOBHJIAMHU JIOT1YHOI MOJIETI, BiI0Opakae NMWHAMIYHI
aCIeKTH ii (yHKIIOHYBaHHS.
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Cname KAAc KOMITOHEHM

attr: Atype class Cname component

op {par: Typelk Rtype

armusHUll Kaac

Cname :
active class
8y30/
Nname node
posb
name: Class role ApuMimia
et note
[)
06'ekm —
name: Class[Rol object nakem
Pname package
My1bmuob'ekm O iHmepdeiic
oname: Class multiobject Iname interface
wabnou e 630eMO0IA
template U Cname 1 collaboration

- a=

— 1 pType !

Tname pPOzUUDEHHA
{ expression } constraint

Pucynok 26 — Hotauis cyrHocreit mosu UML

88



Aiarpamu UML

MoBe AjHKK

CTPYKTYPHI (Behavior Diagrams)

(Structure Diagrams)

BapiaHTie BUKOPWCTaHHA
(Use case diagram)

Knacie
(Class diagram)

. IAABHOCTI
KomnoHeHTis 'ﬂ' _ !
(Componentdiagram)

CRIHYEHHUMX aBTOMATIB
KOMNo3nTHOI/ CKNaaeHOT CTRYKTY PK (State Machine diagram)
(Composite structure diagram)

Bzaemopnii
Koonepauji (Interaction Diagrams)
{Collaboration UML2.0))

Po3ropTyBaHHA Koonepauii|Collaboration

{Deployment diagram) UMLL.x) /komyHikauii
{Communication diagram
UML2.0)

OBb'exTiB
(Object diagram)

Ornsagy B3aemopnil
= : {Interaction overview
LR diagram UML2.0)
(Package diagram)

Pucynok 27 — Jliarpamu mosu UML
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Memooonocii po3poonenna 113

Haii6inp11 moMiTHUME € Taki MeToaoJ0rii po3pobaenns [13:

e Rational Unified Process (RUP), mo mnporoHye iTepaTuBHY
MOJIENIb PO3POOJICHHS, IO BKJIIOYAE YOTHPH (pa3u: IOYATOK,
JOCTiKeHHs, mo0yoBy Ta BrpoBamkeHHs [33]. TIpoxomkeHHs
4yepe3 YOTUPHU OCHOBHI a3y HA3WBAETHCS IIUKJIOM PO3POOJICHHH,
KOKeH IIMKJ 3aBEpIIyETbCS TEHEpalli€lo Mpane3gaTHoi Bepcii
cucTeMH. Y XOJi CyIpOBOIY MPOIYKT IMPOJIOBXKYE PO3BUBATHUCS 1
3HOBY MpOXoauTh Ti cami (a3u. Pospobienns 13 na 6a31 RUP
0a3yeThCcs HA CTBOPEHHI Ta CYNMPOBO/Ii Mojienei Ha 6a3i UML.

e Microsoft Solution Framework (MSF) — weromomoris, Mo
po3poOisiacs  Juisl  TMIABHUINEHHS  KEPOBAHOCTI  MPOILECIB
po3polOiieHHs okpemoro mimnpueMmctBa (Microsoft), a moTim
CTalla 3aCTOCOBYBAaTHUCSA PO3POOHUKAMHU, SKI BUKOPUCTOBYIOTH
nponayktu Microsoft. Meronmosorist, monioHa mo RUP, Takox
BKIIIOUA€ YOTUPH (a3u: aHami3, MPOEKTYBaHHS, PO3POOJICHHS,
crabimizamiro, € iTepalidHOI, TPUIYCKAE BHKOPHUCTAHHSI
00'eKTHO-OpiEHTOBaHOTO MojentoBaHHsA. MSF mopiBHSHO 3
RUP 31e6ubmioro opieHTOBaHa Ha po3poOsieHHs Oi3Hec-
nonatkis [34].

e eXtreme Programming (XP) — w™ertomosoris, IMo MpHILILE
OCHOBHY YyBary e(eKTHUBHIM KOMYHIKailii MDK 3aMOBHUKOM 1
BUKOHABIIEM YIIPOOBX YChOI'O MPOEKTY 3 po3pobienHs IC ams
BiZicTHimKOBYBaHHs 3MiHM BuMmor [19]. B ocHOBy migxomy
MOKJIaJieHa KOMaHgHa po0OoTa Ta TOCTIHHE TeCcTyBaHHS
IPOTOTHUIIIB.

o [nyuxe pospoonennsi II3 (Agile) — ximac Meromosoriii
PO3pOOIIEHHS TPOTPaMHOTO 3a0€3MEeUeHHS Ha OCHOBI 1ITepaTHBHOL
moxeni JKII, B sikiif BUMOTH Ta PIIICHHS €BOJIOIOHYIOTH Yepes
CITIBIIPALIIO Mi’K CaMOOPTaHi30ByBaHUMH KoMaHaamu [35].

MeTtopnoJioriss Rational Unified Process (RUP)

VHipikoBanuii mpouec po3podaenns I13 Rational Unified
Process (RUP) [33] BuHUK siK BiANOBiIh HAa MOTPEOy PO3POOHUKIB Yy
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mporieci, mo o0'eaHye Oe€314 acleKTiB po3po0JeHHs Tporpam i
BIJIITOBIA€ TAKUM BUMOTAM:
e 3a0e3nedye KePiBHUITBO JIsUTbHICTIO KOMaH/IH;
® Kepye 3aBJaHHSIMH OKPEMOTO pPO3pOOHUKA | KOMaH/IU B IIJIOMY;
® TIOKa3ye, sKi apTedakTH HEOOX1THO pO3pOOUTH;
e Hajae KpUTEpil BIICTEKEHHS Ta BUMIPIOBaHHS MPOAYKTIB 1
(GYHKIIOHYBaHHS IPOCKTY.
VuidpikoBanuii mnpouec po3podnenns I13 nepenbauae
posmoain XKL nporpamuoro 3abe3neueHus Ha ¢asu (puc.28).

Daza nouamky
BirzHaueHHa BHMOT -

/ Inception Phase

AHaJTiz

Daza npoexkmyeaHHA
Elaboration Phase

|

IIpoexTyBaHHS I

\

.‘ ’ Daszanodyodoeu
Peanizauis | -

3 Construction Phase

TecTyBaHHA I

Daza enpoeadiceHHA
Transition Phase

Pucynox 28 — PobGoui mpouecu XI[ B yHipikoBaHOMY
nporieci po3podienns [13

Crnenudika yHI(IKOBAHOIO IMPOLECY TNOJArae y TpboX
CIIOBOCTIONTYYCHHAX — KEpPOBAaHWH BapiaHTaMH BHUKOPHCTaHHS,
apXiTeKTYPHO-OPI€EHTOBAHUH, ITEpaTUBHUNA Ta IHKPEMEHTHUIA.

YHipikoBanuii npouec Kepyerbcsi BApiaHTaMM BUKOPHCTAHHS

[Iporpamua cuctemMa CTBOPIOETHCS sl OOCTYyrOBYBaHHS i
KopucTyBauiB. B yHiikoBaHOMY mpoleci NOHATTS Kopucmyeay
CTOCYETbCS KOTOCh 4YM YOroch (HAmpUKIaJ, IHIIOI CHCTEMH,
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30BHINIHBOI MIOAO0 AAHOI CHCTEMH), 1[0 B3aEMOJIIE 13 CUCTEMOIO, sKa
po3pobsieTbesi. Y BIANOBIAP Ha BIUIMB KOPUCTYBAdiB CHUCTEMa
3MIMCHIOE TIOCIHIJIOBHICTD i, sKI 3a0e3MeuyloTh KOPUCTYBayeBi
BIJUYTHUH 1 3HaYymUi Ui HOro pe3ynbTar. KopucryBaua B RUP
Ha3MBAOTh axkmopom (actor) — KaTeropis KOPHUCTYBauiB, IO
BUKOPUCTOBY€E TEBHY 4YacTUHY (yHKIiH cuctemMu (BiJIOBITHOTO
BapiaHTa BUKOPUCTAHHS).

B3aemonisi akTtopa i3 CHCTEMOIO HA3MBA€THCS BapiaHTOM
BUKOPUCTaHHsI, a00 TperieHaAeHTOM. Bapianm euxopucmannsn (BB),
abo npeuendenm, (USe Case) — e yacThHA (YHKI[IOHAIBHOCTI
CHCTEMH, HEOOXiHA JJISi OTPUMAHHs KOPUCTYBAa4eM 3HAUYIIOTO IS
HbOT'O, BIIMYTHOT'O 1 BUMIPIOBaHOI 0 pe3yibTary. BB 3abesneuyroTh
¢dynkuionansHi BuMoru. Cyma Bcix BB cranoButh modens BB (use-
case model), mo omucye noBHY (yHKIIOHAIBHICTH cucTeMu. LIs
MOJIeNIb 3aMiHsi€ TpamuliifHo onmuc QyHKHiii cuctemu. Ha ocHoBi
IpEeLe/IeHTIB B YHI(pIKOBaHOMY Hpolieci Oy ytoThCs 1HII MOAETI AT
kokHoro eramy XK1 (puc.29).

|
Monear BB

Moaens aHamizy

| ]
Moaean Moaeanb
NPOEKTYBaHHS PO3ropTaHHs

Mogeas peanizanii

Moaeanb TECTYBaAaHHHA

Pucynok 29 — Monemni 13 Ha xoxxHoMy etami XKL]
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3a Habopom peamizaunii BB Oyayerscsi KoHLENTyaslbHA
MOJICIIb CHCTEMH — Mmodeab ananizy (analysis model), mo e
JeTaJbHUM OIMCOM YCiX BUMOT Ta MOTPIOHUX IS peaiizaiii pooir.
[pynryrourice Ha Mogeni BB, po3poOHUKH CTBOPIOIOTH CEPIiFO
MOJIeJIeH MPOEKTYBAHHS 1 peaizailii, ki 3ICHIOIOTh TPELCCHTH.

Mooenv npoexmysanna (design model) € o6'ekTHOO
MOJEIUTIO, IO MICTHTh onuc ¢i3uyHoi peamizanii BB Ta
CKOHIICHTPOBaHa Ha TOMY, SIKi (DyHKITIOHAJIbHI Ta He()YHKIIIOHAJIbHI
BUMOTH pa3oM i3 OOMEXKEHHSIMH CEepeloBHIIA PO3POOICHHS
peaTi3yl0Th CHCTEMY.

Mooenv pozzopmannsa (deployment model) — BusHauae
¢i3nYHMI PO3MOJT CHCTEMH IO BY3Jax, IMepeBipsie, yu MOXXyTh BB
OyTu peanizoBaHi Y BUIJISIII KOMIIOHEHTIB, SIKi BUKOHYIOTbCS B ITHX
By3JIaX.

Mooens peanizayii (implementation model) — mae omuc, sk
CJIEMEHTH MOJENi TPOEKTYBaHHS pPEAT3yIOThCd Y  BHIJII
KOMIIOHEHTIB, Takux, SK (aiiau 13 KOAOM MporpaM Ta BHKOHYBaHi
daiinu.

Mooenv mecmysannsn (test model) — gae ommc, sk
BUKOHYBaHI KOMIIOHEHTH MOJEJI peami3aiii TeCcTyloThCS Ha
LTICHICTh TA MPOXOJATh CUCTEMHI TECTH.

TecTepu TecTyOTh peanizailiio i TOTo, 00 rapaHTyBaTH,
1110 KOMIIOHEHTH MOJIeJi peastizallii MpaBUIbHO BUKOHYIOTh BapiaHTH
BUKOPHCTAHHSI.

TakuM YMHOM, MpeleNeHTH HEe JHMIIE IHILIIOITh IPOLEC
po3po0JieHHs, aie W CIYTyITh IJIs 3B'SI3KY OKPEMHUX HOT0 YacTHH.
[Tponiec po3po6sieHHs MPOXOAUTH cepii poOOUNX MPOIECiB, KOXKEH 3
AKX 1HINIIoeTbcs BB:  mpeneneHTH  BHU3HAUYaAlOThCA, BOHU
IPOEKTYIOThCS, 1 BPELITI-PEeIIT BapiaHTU BUKOPUCTAHHS € BXITHUMHU
JTAHUMH, 32 SKHMH TECTEPH CTBOPIOIOTH TECTOBI pUKIaanu. OCKUTbKA
IpPELEeIeHTH MAIHCHO KepyloThb IPOLECOM, BOHM HE BUIUIAIOTHCA
130J1b0BaHO, a PO3POOJIIOTHCS B MHapi 3 apXiTEKTypOI CHCTEMH.
BinnosinHo 1 apxiTekTypa cucteMu, i BB po3BuBaoThCs BIPOIOBX
KUTTEBOTO UKy [13.
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YHijpikoBaHuii mpouec, OPi€cHTOBAHUIT HA APXITEKTYPY

ADpXITeKTypa NporpamMu BKJIIOYae B cebe HAWOUIbLI Ba)kIMB1
CTaTWYHI 1 JWHAMIYHI aCIEKTH CHUCTeMH Ta OYyIyeTbcs Ha OCHOBI
BUMOI 70 pe3ynbTary. Sk Oyao BiAMIYEHO BHIIE, BHUMOIHU
BiIOMBAIOTECS y BapiaHTax BHKOpHCTaHHA. OHAK MpeleneHTH
TaKOXK 3ajieXkaTh BiJ Oe3Jidl IHIMUX YWHHUKIB, TaKUX, SK BHUOIp
wiaropmu st podotu  mporpamMu  (TOOTO  KOMITHOTEPHOL
apxitektypu, omepaniiiHoi  cucremu, CKBJ[,  mepexeBux
IOPOTOKOJIIB), JOCTYIHICTH TOTOBHX OJIOKIB  0Oaratopa3zoBOro
BUKOpUCTaHHs (Hampukiaa, kapkacy GUI), cmoci6 posropraHHs,
yCMaJKOBaHI CHUCTEMHU 1 He(YHKI[IOHAIbHI BUMOTH (HAMPHKIAI,
OPOAYKTHBHICTE 1  HamiliHiCTB). Apximexkmypa II3 — 1e
OpPEJCTAaBICHHS BCbOIO IPOEKTY 13 BUAUICHHSIM BaKJIMBHX
XapaKTEpUCTHUK 0e3 aKIEHTY Ha JIeTaIsX.

Koxen nponykt mae ¢yskiii i popmy. Oane 6e3 iHIIOro He
icnye. @ynkuii Bigmosimarote BB, a ¢dopma - apxitektypi. B
peaJbHUX YMOBaxX apxiTeKTypa 1 MpeLeieHTH po3poOsIsIoThes
napaneiabHO. ApXITEKTypa MOBHHHA OyTH CIIPOEKTOBaHa TaK, MO0
JIO3BOJIMTU CHCTEMi pO3BUBATHCS HE TUIBKM B MOMEHT [1OYATKOBOTO
po3pobrnienHs, ane 1 B MailOyTHiX mokomiHHAx. [1[o0 3naiiTH Taky
dopMy, apxiTEeKTOp MOBUHEH MpalfoBaTH, IOBHICTIO PO3YMIIOUH
KJIF04YOB1 (PYHKIT, TOOTO KIIFOUOB1 BapiaHTH BUKOPUCTAHHS CHCTEMHU.
I1i x1r0o4oBi BapiaHTH BUKOPHUCTAaHHS CTaHOBIATH 5-10% ycix BB,
ajie BOHU Jy’K€ BaXJIMBI, OCKUIbKH MICTATh QYHKIIT Spa CUCTEMHU.
ADpXITEKTOp BUKOHYE TaKi KPOKH:

e BH3HAYae IUIATPOPMY CHUCTEMH — CTBOPIOE TpyOMil ecki3
apxiTeKTypH, IOYMHAIOUM 3 Ti€l YaCTUHM, 110 HE NOoB'A3aHa 3 BB.
Xoua I YaCTHMHA apXITEKTYypH HE 3aJIe)KUTh BiJ IMPELEICHTIB,
apXxiTEKTOp MOBMHEH Y 3arajbHUX pHCAX PO3YMITH BapiaHTU
BUKOPHUCTAHHS J0 CTBOPEHHS €CKi3y apXiTeKTypH;

e Janmi apxITEKTOp TpaIioe 13 MJAMHOKWHOK BHUAUICHHX BB,
KOXKeH 3 SKHX BIANOBiAa€ OAHIA 13 KIIOUOBHX (DYHKIIIH
po3pobioBaHoi cucteMu. KoxkeH 3 00paHUX Mpele/ieHTiB
JIETaJbHO ONMUCYETHCS 1 Peai3yeThCsl B TMOHATTAX IIJICUCTEM,
KJIaCiB 1 KOMITOHCHTIB;
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e Ticisa Toro sk BB omumcaHi Ta moBHICTIO po3poOieHi, Oinibiia
YacTUHA apXiTeKTypu npociimkeHa. CTBopeHa apXiTekrypa, Y
CBOIO uepry, Oyne 0a3010 JJisi MOBHOTO po3po0ieHHs iHmmx BB.
Lleit mporiec MPOAOBKYETHCS IO TOTO Yacy, MMOKU apXiTeKTypa He
Oyze BU3HAHA CTa0IBHOIO.

YHijpikoBaHuii mpouec € iTepaATHBHUM Ta iHKPeMEHTHUM

[Iponiecu pospobiiennst komepuiitHoro I3 € cepito3Humy,

YacTO TPUBAIMMHU MpOoeKTamu. s MiABHIIEHHS KEPOBAaHOCTI Ta

SIKOCT1 TIPOIIECY AOLUIBHO PO3JUIMTH TaKy poOOTY Ha HEBEIWKI

gacTuHHA. KOXeH MiHI-TIPOEKT € iTepalli€ro, pe3ylbTaToM SKoi Oyne

npupict. Imepayii HaleX)aThb 10 KpPOKIB poOOYMX TMPOIECIB, a

npupicm (iHKkpemenm) - 10 BUKOHAHHS MPoeKTy. /i1 MakcuManbHOT

e(eKTUBHOCTI iTepalii MOBHHHI BHOUpAaTHCS 1 BUKOHYBAaTUCS 3a

IUTAHOM, IO JIO3BOJISIE BBAKATH KOXHY ITEpallif0 MiHi-TIPOEKTOM.

ItrepaTuBHICTh mNependavae MOBTOPEHHS poOIT 3 pO3POOJICHHS Y

pizuux (azax (puc.30).

Po3poOHuku BUOUpAIOTh 3aBAaHHS, SIKI TOBHHHI OyTH

BUpIIIEH] Y XO/Ii iTeparlii, BpaxoBylo4H JBa (pakropu:

e y Xxoxai itepamii HeoOXifHO mpaioBaTH 3 rpynoro BB, mo
HiJBUIYE MOJXJIMBICTh 3aCTOCYBaHHA MPOJYKTY IiJ 4ac
MOJIJIBIIIOTO PO3POOIIEHHS;

e y Xxo#i iteparii HeoOXiHO 3aliMaTUCS HAMOITBII CEePHOZHUMHU
PU3UKAMH.

[TocninoBHI iTepallii BUKOPUCTOBYIOTh apTe(akTH po3poOKu

B TOMY BHIVIAI, B SKOMY BOHM 3aJMIIWJINCA TpH 3aKiHYEHHI

HonepeaAHbOoi iTepalii. Y XoAl KOXKHOTO MIHI-IIPOEKTY AJii 00paHux

BB npoBoauTthes nocinioBHe po3po0IeHHs - aHali3, IPOEKTYBaHHs,

peamizaliisi Ta TECTyBaHHS. 3p0O3yMUJIO, TPUPOIIECHHSI HEOOOB'SI3KOBO

aJIUTUBHE, 0COOJIMBO Ha paHHIX (pa3ax >kutTeBoro nukiy. Ha xoxHii
iTepanii po3pOoOHMKM BHU3HAYAIOTh 1 OMUCYIOTH BiANOBIIHI BB,

CTBOPIOIOTh MPOEKT, II0 BHKOPHUCTOBYE OOpaHy apXiTeKTypy sK

HanpsIMHY, peaji3yloTh TMPOEKT Yy BHUIUIAAI KOMIIOHEHTIB Ta

HepeBipsIIOTh BI/JIMIOBIZIHICTh KOMITOHEHTIB BapiaHTaMH

BUKOPHUCTAaHHA. SIKIIO iTepamis JocsArjia CBOEl METH, MHpOIeC

PO3po0IIeHHs EPEXOAUTh HAa HACTYINHY iTepallito. SKio irepaiis He
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BUKOHAJIa CBOTO 3aBJAaHHS, PO3POOHUKH MMOBHHHI MEPETJITHYTH CBOI
pilIeHHs 1 cipoOyBaTH IHIIMK TiAXi.

Pasu

Pobovyi npouecy MNouaTtok |llpoexTyEaHHA Nobynoea BrpoeaeHHa
I1 El | E2 Cc1 c2 c3 c4 Tl | T2

Bwu3sHa4eHHA BUMOT —

AHanis Ta NnpoeKTyBaHHA

Peanisauin ] I

TecTyBaHHA I B ] I | e

PosropTaHHA

Yac =

Pucynok 30 — ItepatuBHICTh YHI()IKOBAHOTO HPOIECY
po3pobiienns 13

Jlnst oTpuMaHHS MAaKCHMalbHOI EKOHOMii KOMaHjaa, IIo
IpaLIoe Haj MPOEKTOM, IMOBMHHA BHOMpPATH TIABKHM Ti iTepauii, sKi
noTpiOHI A JOCATHEHHS MeTH mpoekty. [[ms 1mporo HeoOXiTHO
PO3MICTUTH iTepalii B JOriuHiili nmocuigoBHocTi. HemomiveHi panire
npoOJeMu TpUBEAYTh 10 30UIbIIEHHs ITepariii abo 3MiHM iX
HOCTIIOBHOCTI, a 1€ 30UIbLIye KUIBKICTh 3yCHJIb 1 4Yacy  JIs
BUKOHAHHS TIpOLleCY pO3poOsieHHs. MiHIMI3alisl HEmoMideHUX
npo0JIeM € OHI€I0 3 LN 3HUKEHHS PU3UKIB.

KepoBanwuii irepaTuBHUI Ipoliec Mae Taki nepesaru [32]:

e KepoBaHa iTepalis oOMexye (iHAHCOBI PU3UMKM BUTpaTaMH Ha
OJIHE TPHUPOLICHHS. SIKII0 po3poOHMKAM MOTPIOHO MOBTOPUTH
iTepallito, opraHizailis BTpada€ JHIIE 3YCHJUIS, BHUTpayeHl Ha
OJIHY iTepallito, a He BapTiCTh yChOT'O MPOAYKTY;

e KepoBaHa iTepallisl 3HWXKYE PHU3HK HEIMOCTadaHHS MPOAYKTY Ha
PUHOK Yy 3amjiaHoBaHi TepMiHM. [Ipu paHHBOMY BHSIBIIEHHI
BIJIMOBITHOTO PU3MKY 4ac, IO BHUTPAYaeTbcsd Ha HoOro
HEWTpai3allilo, BHOCUTHCS B IUIAH Ha paHHIX CTaifX, KOJH
CHIBPOOITHUKMA MEHIII 3aBaHTAXEHi, HIK y KIHII IUJIAHOBOTO
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nepiony. [lpu TpaaumiiHoMy MiaX0/1, KOJU CEpHO3HI MpoOIeMH
BIIEpIIEC NPOSIBIAIOTHCS HA €Tall TECTyBaHHS CHCTEMH, Yac,
HEOOXiMHMIA 1715 X YCYHEHHS, SIK NPaBUJIO, NEPEBUILYE Yac, IO
3aJIMIIMBCS 3a TUIAHOM JUI 3aBEPUICHHS BCiX poOiIT, 10 Maibke
3aBXKIH [IPUBOJUTH JI0 3aTPUMOK MIOCTABOK;

e KepoBaHa iTepalis MPUCKOPIOE TEMITU MPOLECy pPO3poOICHHS B
[JIOMY, OCKUTBKH 17151 OLIbI e(peKTUBHOT POOOTH PO3POOHHKIB i
IIBUAKOTO OTPUMAHHS HHMMH TapHUX pPE3yJIbTaTiB KOPOTKHH i
YiTKHUA TUTaH eEeKTUBHILIHIA;

e KepoBaHa IiTepallis BHW3HA€E, IO OaXaHHsS KOPUCTYBadyiB Ta
MOB'sI3aHI 3 HUMHU BUMOTH HE MOXXYTh OYTH YITKO BHU3HA4Ye€HI Ha
MOYaTKy po3poOJjeHHs. BUMOru yTOUYHIOIOTBCS B TOCIHIJOBHHUX
iITepalisx, 110 MOJETIIYe aJanTalliio 0 3MiH BUMOT.

Yci  Tpu  XapakTepHCTUKH YHI(IKOBAaHOTO IMpolecy —
KEepOBaHM BapiaHTaMH BUKOPHCTAHHS, apXITeKTYypHO-
OpPIEHTOBAHMM, ITEPATUBHUMA Ta IHKPEMEHTHHH MPOIIEC PO3POOIICHHS
— OJTHAKOBO BAXJIMBI. APXITEKTypa HaJa€ CTPYKTYpY, IO HAIPABIISE
poOoTy B iTepalisfx, Yy KOXHIM 3 SIKUX BapiaHTH BUKOPUCTAHHS
BU3HAYAIOTH IIUJI1 T CIPSIMOBYIOTH POOOTY.

Mopeani ynijpikoBanoro npouecy po3podaenns I13

Mopeab BapianTiB Bukopuctanus (Use-case model) €
KOHIIETITYaJbHOIO ~ MOJEIUTF0  CHCTEMH, IO ONKCYE IOBHY
(GyHKLIOHATBHICTh cucTeMu. /Jlas mnoOyaoBHM MoJieni BapiaHTIB
BUKOPHUCTAHHS B KOMaH il pO3POOHUKIB BUIUISIOTHCS CHIBPOOITHHUKH,
K1 BUKOHYIOTb BIJMOBIJHI ()YHKIIIT Ta CTBOPIOIOTH MEBHI apTedakTu
(puc.31). Ha pwuc.32 HaBeneHO cxeMy poOOYOro  MPOIECY
po3pobnenns moneni BB.

Cnigpodimnux — O3HAYCHHS POJIi, 110 IOpYyYeHA OAHIN a0o
KUJIBKOM 0c00aM, BU3HAUa€ MOTPIOHI [ i€l JiT sIKOCTI Ta 310HOCTI.

Apmegaxm  (artifact) — gactuma iHdopmarii, 11O
CTBOPIOETHCS, 3MIHIOETbCS a00 BHUKOPUCTOBYETHCS CIIBPOOITHUKOM
M1 9ac poOOTH CUCTEMH, BU3HAYA€E 00JIaCTh BIAMOBIIAILHOCTI Ta J1a€
3MOT'y KepyBaTu CBOIMHU BEPCIMHU.
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= = = O
CuecteMHMIA Cneuuchikatop Po3po6HuK ApxiTekTop
aHaniTMK BapiaHTiB iHTepchency
BMKOPUCTAHHA KOpUCTyBava
1 . A L
Binnosinae 3a Binnoeinae 3a Bianosinae 3a Binnoeinae 3a
! | !
] R - @) =
Mopens AxTop Inocapiit BapiaHT MpoToTyn Onue
BapiaHTiB BWKOPUCTAHHA iHTepdency apxiTekTypu
EMKOPWUCTAHHA KopUCcTyBaYa
Pucynok 31 — CriBpobiTHUKI, SIKi Oy1yIOTH
MO/ICJIb BapiaHTIB BUKOPUCTAHHS
—h o BxidHi daHi
= —
] = =
Mogene  CpeujanbHi Cnucok
npeameTHOI BUMOTW npono3uuin
o6nacrTi /
=
. BuanaueHHn akTopie Ta ;
C”CTf?MH”” BapIAHTIB BUKOPUCTAHHA CTPyKTYPyBaHHA Hoaeni BB
aHaniTuK -
@)
U BusHaveHHA npiopuTeTie BB
ApxiTexTop
0 \ /
CrneuncpikaTop DeTanizavis BB
BapiaHTiB
EMKOPUCTAHHA \
&
PospoBHIK CTBOpEHHA NPOTOTHMY
iHTepcpelicy iHTepdrency KopucTyBada
KopUCTyBa4a

Pucynox 32 — Po6ounii mpouec nodynosu mojaeni BB

Mopaean anasisy (analysis model) 6ymyerscst Ha 6a3i Mozeni
BB st GibIll TOYHOTO PO3YMIHHS BHMOT, CTBOPEHHS iX MPOCTOTO
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ONMHKCYy Ta JJS BUSBJICHHS CTPYKTYpU CHUCTEMH, B TOMY YHCIHI
apxitektypu. Ha puc.33, 34 mokaszaHi y4acHUKH IpOLIECy aHaTi3y,
CTBOpPIOBaHI apredakTdu Ta cxema poOOYOro mporecy po3poOJIeHHS
Moel

s s, s,
ApxiTektop lokeHep 3 BB IHkeHep

3 KOMIMOHEHTIB

/ N\ l /\

Binnoeinae 3a Bignosinae sa Binnoeinae sa

= L O .
A ’l
Mopaens “Onme Ananis AHanis AHanis

aHanizy apXxiTeKTypm peanizauii BB Knacis nakeTiB

Pucynok 33 — CriiBpoOITHUKH, SKi OyyIOTh MOJEIb aHATI3Yy

VY T1abn.3 mogaHo MOPIBHSHHS MOJENI aHami3y 13 MOJEIIIO
BB, 3 sxoro BWAHO, IO MOJEIh AaHANII3y BHUKOPHUCTOBYETHCS
po3poOHMKaMH, TOIl K Mojenb BB moBuHHa Oyt 3po3yminoro i
3aMOBHHKOBI, 1 pO3pOOHUKAM.

& AHanis
apxiTeKTypH
ApxitekTop

Q AHaniz

[] BB

IHxeHep 3 BB
AHanis AHaniz
Knacy naketa

Pucynok 34 — PoGouuii nporec mody0B1 MOIEN aHaIli3y

IHxeHep
3 KOMIMOHEHTIB
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Tabmumst 3 — 3icTaBieHHS MOJEi aHai3y Ta MOJEI BapiaHTIB

BUKOPHUCTAHHS
XapakTepucTHKA Mopear BB Mopneab anaJizy
Buxopucmosye

3aMOBHHKA po3poOHuKa
MO8BY
Micmumbv uensio o D

30BHIIITHIT BHYTPIITHI
cucmemu
Mooens BapiaHTaMH

KJIacaMH Ta MaKeTaMu

CMPYKMYpPO8aHa 3a BUKOPHUCTAHHS

JUTSL JOMOBJIEHHS MIXK

PO3POOHUKAMH IS

Bukopucmogyemuvcs 3aMOBHHKOM Ta .
PO3YMIHHS CHCTEMU
pO3poOHUKAMHU
Micmumo
HAOIUMKOBICb, TaK Hi
HeCyMICHI BUMO2U
byHKii cucteMu Ta K QyHKIIT

Busnauae

BB 1711 nmoganbiioro
aHaizy

peami3yrTbes y
peanizamisx BB

Monaenr mnpoextyBanns (design model) e o6'ekTHOIO

MOACIIIIO, CKOHIOCHTPOBAHOIO Ha

BUMOTax, (PyHKIIOHAJIbHUX Ta

He(YHKI[IOHATTBHUX, $KI pa3oM 13 OOMEXEHHSIMHU CcepeloBHUIIa
pO3po0JIeHHS peati3yloTh CUCTEMY.
3icTaBleHHs MoJeNell MpOEeKTyBaHHS Ta aHalizy (Tabin.4)
MoKa3ye, 10 MOJENIb MPOCKTYyBaHHSA € (OpMalli30BAaHUM OIMUCOM
IPOEKTY CUCTEMH, CKOHLIEHTPOBAaHUM Ha ii peasizarii.
Mogenb MpoeKTyBaHHS Ma€ TaKl 81acmueocmi.
® Mae iepapXiyHy CTPYKTYpY;
e peanizanii BB e crepeoTunamu xoonepariii;
® MOJIETb € KPECICHHIM peatizartii.
Mogenb HpoeKTyBaHHS pO3pPOOIISIETbCA Pa3oM 13 MOJEIUIIO

PO3rOpTaHHS, OCKUIBKH NMPOEKT CUCTEMHU HEMOXKJIMBO CTBOPUTH 0e3
BU3HAUEHHS (I3MYHOrO PO3MOJUTY CHUCTEMH 3a PO3paXyHKOBHUMHU
By3JIaMH, III0 MICTUTh MojeJb po3ropranHs (deployment model).
Takoxx 1sg Mozenb mepesipse, un MoxyTb BB Oytu peanizoBani y
BUTJISII KOMIIOHEHTIB, SIKI BUKOHYIOTBCS Y IIUX By3JIaX.

100



Tabmuns 4 — 3icTaBiIeHHS MOJICTICH MPOCKTYBAHHS Ta aHAII3Y

XapakTepucTuKa Mopneab anamizy Moneanb
NMPOEKTYBAHHSA
Tun mooeni KOHIIENTya IbHa bi3nyHa
3anexcuicms BiJl IPOEKTY BiJl peaizarii
Pisens N .
. HU3bKUI BUCOKHIA
Gopmanizayii
L Tpu —
Kinvxicmo P .
. CyTHiCTh (entity),
cmepeomunis Oynb-sKa
: kepyBaHHs (control),
K1acis
meska (boundary)
Poszmip HEBEIUKUI 3HAYHUU
. OTIHC MPOEKTY
. €CKi3 TIPOEKTY
Jlemanvricmo CHCTEMH 3 YBaror J10
CUCTEMH ) !
MOCIIITOBHOCTI
. MOXXE HE MiITPUMYETHCS BECh
Hiompumxa y KI] . pHMY
M1 ITPUMYBATHCh KL
cucremy, 30epirarwun
Buznauae CTPYKTYpPY CTPYKTYpY MOJENI
aHai3y

Po3poOHuKHM Mozeneil MpoOeKTyBaHHA Ta pPO3TOPTaHHA,
CTBOpIOBaH1 HUMHU apTe(pakTH HaBe/leHl Ha puc.35.

o
L7

ApxitekTop

Bignoeigae sa

Moaenb Moaens

O

IHkeHep 3 BB

l

Bignosigae sa

. v
i
Mt

Onuc MpoekT

o

[

IHxkeHep
3 KOMIMOHEHTIB

innoBiLae 3a
/ ! \
=] - O

Mincncrema |HTepdpenic

NPOoeKTYBaHHA po3ropTaHHA apxiTekTypu peanisauii BB npoektyBaHHA NPOeKTYBaHHA

Pucynok 35 — CniBpoOiTHUKHU Ta apTedaKkTh MOJIEN] MPOEKTYBAHHS
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Mopenb TPOEKTyBaHHS PO3POOJISIETHCS  BIATIOBIAHO /10
3a1aHOro MOPSIKY (prc.36):
1. InmenTudikyrOThCS KJIaCH.
2. Buningrorscs BiAIIOBIIAIBHOCTI.
3. IlpoekTyroThes kitacu Ta peanisaiii BB.
4. Kiacu npoekTyBaHHs 30MpalOTh Y MiJICUCTEMHU
5. BwusHauaroTs iHTEp(dEcH MiXK MICHCTEMaMH.

0 Heshs
U MpoekTyBaHHA
ApxiTekTop apxiTeKTypu
hY
7
I'IpoeKTyBaHHu
IHxeHep 3 BB BaplaHTlB BUKOPUCTaHHA
O \ /,/2 cM3 .
E I'IpoeKTyBaHHﬂ
IHKeHep 3 KOMIMOHEHTIB ' niacucremmn
I'lpoelcryaauun

Knacy

Pucynox 36 — Pobounii mporiec moOy10BH MOJIEINI TPOSKTYBaHHS

Mopaean peanizauii (implementation model) mae ommc
peamizaiii MoJeni NPOEKTyBaHHA Yy BHUIVIAAI  KOMIIOHEHTIB
MpOrpaMHOTO MPOAYKTy. EnemeHnTn momeni ta  ii po3poOHUKH
HaBeJleH1 Ha puc. 37.

s, 7 s
ApXITeKTOp CucTemMHMIA IHxkeHep

iHTerpartop 3 KOMMOHEHTIB
anna\nac 3a Binnosinae 3a Binnosinae 3a

Monenb _°"'“° Mop.enb Nnan KomnoHeHT  Migcucrema  IHTepdrenc
peanizauii  APXITEKTYPW nosropranHa CKnagaHHA peanizauji

Pucynok 37 — CniBpoOITHUKY Ta apTedakTu MoJIeNl peanizalii
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B ynidikoBanomy mponeci crBopenns I13 mepemnbauaeTncs
MOKPOKOBE DPO3p0o0JieHHs. Pe3ynpTaTtoM KOXHOTO KpOKy € 6in0
(build) — BukOHYBaHa BepCisi CHCTEMH.

[Ticns BU3HAYCHHS  CKJIQJIOBUX  KOMIIOHEHTIB ~ MOJENi
CTBOPIOETHCS OMUC IHTEP(HENCIB X B3aEMO3B’I3KY Ta PO3pPOOIISIETHCS
n1aH CKMA0aHHA, O A€ ONUC TOCTIAOBHOCTI itepariit. Jlns
KOYKHOTO OLI1y TUTaH MICTHTh OITHC:

e (yHkii, ski moTpiOHO peamizyBatu y Oinai (ue mepenik BB
Ta/abo crieHapiiB abo ix 4acTuH);

® YACTMHM MOJEJI peami3aiii, 0 CTOCYHThCsA OuIay (reperik
MIJCHCTEM Ta KOMIIOHEHTIB, TOTPIOHUX I  peami3aiii
(GYHKIIOHATTBHOCTI).

Y pe3ynbraTi BUKOHAHHS POOOYOro Tporecy OyayeThes
MOJIeTb peaisaiii cuctemu (puc.38).

@) g ,@g:,
‘_D peanizauia
ApxitekTop apxiTeKTypu
\\
0 fisil
CucTeMHA CKNnafaHHA
iHTerparop cuctemmn

@] 5
D peanisah
IHxeHep Knacy
3 KOMIMOHEHTIB
T TeCTyBaHHsA

Moaynis

peanisadin
niacucremMmn

Pucynok 38 — PoGounii iporiec moOya0Bu MOJIEIi peaizaii

Monens tecryBanns (test model) omucye, sik BuKOHYBaHi
KOMIIOHEHTH MOJIeNIi peaji3alii TecTyloTbCs Ha IUIICHICTh Ta
MPOXOJATh CHUCTEMHI TECTH. Y pO3pOOJIEHHI MOJeNl TeCcTyBaHHS
3ajisiHi  9oTMpu cmiBpoOiTHukM (puc. 39,40,41) — imxkeHep 3
TeCTyBaHHA (pO3pOOHHMK TECTiB), 1HXXEHEp 3 KOMIIOHEHTIB,
TECTYBJIBHUK ILIICHOCTI Ta CUCTEMHUH T€CTYBaJIbHHUK.
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@)

L]

IHxkeHep 3
TeCTyBaHHﬂ
‘//anoamae 3a \\‘
Mo,qenb TecmBMM I'Ipouep.ypy npOBe,quHFl I'InaH
TecTyBaHHA npuknan TeCTyBaHHA  TecTyBaHHs TeCTYBaHHA

Pucynok 39 — Apredaktu, po3po0IroBaHi iHKEHEPOM 3 TECTyBaHHS

Z_% [% ﬁ
IkeHep Tectep CucteMHMIA
3 KOMMOHeHTIB lJ.iJ'liCHOCTi TeCTep
|
Bignosinae 3a Bl,qnosl,qae 3a
TecToBUN }J,eq;exr
KOMIMOHEHT

Pucynok 40 — Apredaktu MoJeni TecTyBaHHs, po3po0OIIOBaHi
1HKEHEPOM 3 KOMIIOHEHTIB, TECTYBAJIbHUKOM LLTICHOCTI Ta
CHUCTEMHHUM TECTYBAJIbHUKOM

Mopuenb TecTyBaHHs po3pooisieTses (puc. 39) 3 ypaxyBaHHIM
BUMOTH, IO KOXEH OuIl € 00'€KTOM TECTyBaHHS 1 KepyeThCs
CHCTEMOIO KOHTPOJIFO Bepciii cucrteMu. Y MOJeni TeCTyBaHHS
PO3POOIISIOTECSL IMecmosi nPpUKIAdu — IUIIXN TECTYBAaHHS CHCTEMH,
10 MICTUTH MpeIMET TECTYBaHHs, BX1JHI JaHi, pe3yabTaT Ta YMOBH
TECTYBaHHs, — Ta Mecmosi npouedypu — METOIUKU 3aITyCKy
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OJTHOTO/KIJTKOX TECTOBUX MPUKIANiB a00 ix wacTtuH. OOOB’SI3KOBO
CKJIAJIA€TbCSL MJIAH MeCMmy6aHHsA, 1O MICTUTh OIHC CTpaTerii
TECTYyBaHHS, BUJIUICHUX pecypciB Ta rpadika poOir.

o p
|H>Ke€p 3 I'Irlarm-_\$ {5}

TecTyBaHHA TecTyBaHHa  [IpoeKTyBaHHA Ouinka
Tecty TecTyBaHHA

\ et
o sl

L7 TecTyBaHHA

winienoeri urerpaul
A

°

D . TecTyBaHHA
Cncremuun cUcTeMm

TecTep

v /
o

7 Peanizauina Tecty
IH>KeHep 3 KOMMNOHEHTIB

Pucynok 41 — Po6ounii nporiec moOya0Br MOJIENi TECTyBaHHS

Metonomnoris RUP peanizoBana y mporpaMHOMY HpPOJYKTi
Ration Software Architect kommanii IBM. Sx CASE-cucrema,
Ration Software Architect mae BenuMKy KUIBKICTh IHCTPYMEHTIB,
KOPUCHUX JUISI MIATPUMKH 3B'A3KY HEpIIUX €TaliB MPOEKTYBaHHS 3
eTanoMm peasizalii mporpam (KOIyBaHHs), a TAKOXK 3 €TarlOM OI[IHKH.
30KkpeMa TMepeBipA€ThCs, IO MOJENIOBAaHHA Ha PI3HUX eTamax
MOTO/HKEHO, 10 MOJENbHI YroJaW, BHW3HAYEHHS KJACIB, 1HIIUX
€JIEMEHTIB MoJiesiell Ta iX B3a€EMO3B'A3KY HecynepeuinBi. PiBeHb
ABTOMATUYHOTO aHaT3y BUCOKHI HACTIIBKH, IO JI03BOJISIE OyIyBaTH
3a MOJIEJISIMM TaK 3BaHi peaiizalii 3a 3aMoBYyBaHHM. Lle 3aroroBku
MPOTPaMHOTO KOJy, IO BKJIIOYAIOTh y cebe OomMcH KiaciB Ta ix
METOAIB y TOMY BHUIJISAL, IO MOXHA 3pOOMTH 3 MOJENEH.
[IporpamicT [OMOBHIOE 3aroTOBKM  (parMeHTaMH, JACTalli3ye
KOHKPETHY peai3alio.

Y Ration Software Architect ta iHmmx UML CASE-
cucTeMax HiATPUMYEThCS MOOYAOBa peaizaliid 3a 3aMOBYYBAHHSIM
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3a MOZENSMH 3arajlbHOTO, a HE CIeI[ialbHOTO0 TPU3HAYCHHSI.
Peamizamist 3a 3aMOBUYBaHHSIM € JIMIIE OJHUM 13 TIPUHOMIB
MIATPUMKH 3BSI3KIB MIXK €TallaMH KUTTEBOTO IHMKJIY PO3POOJICHHS
nporpaMHoro 3abesmeueHHs. Came i/ies KOMIUIEKCHOT MiITPUMKH
3B'I3aHOCTI pOOOYMX TIPOJMYKTIB PI3HUX €TalliB, a HE OKpeMi
npuioMH, sKi 3'BIsUIMCS 1 paHime, - rojoBHe i naHoi CASE-
cucreMu. [Iporpamue BTijieHHs 1i€i i71€i, Hexall HaBITh 3 ICTOTHUMH
HeOpoOKaMu, HEOOXiHO BIMHECTH JO SBHHX IIepeBar JaHOTO
IHCTPYMEHTapIo.

Metomoaorist Microsoft Solution Framework (MSF)

Ha wmeii yac abconroTHa OUIBINICTE KOPUCTYBauiB B YKpaiHi
NpamIoTh HAa TpoAykTax kKommanii Microsoft. Ilg kommanis
HiATPUMY€E YHIBEPCUTETH MO YChbOMY CBITOBI, Hajmae psn 13 mis
HiATPAMKH OCHOBHHX TIPOLIECIB TOCHOJAPCHKOI AismbHOCTI. Tomy
NP BUBYCHHI TEXHOJIOTIH MpPOTrpaMyBaHHsS HE MOXKHA MPOMYCTHTH
nocsig Microsoft y ramysi cTBOpeHHS porpam.

AHaliz pe3ynabTaTiB  BUKOHAHHS TPOTPAMHUX IPOCKTIB,
BUKOHaHU# ciayx00r0 Microsoft Consulting Services, BusBuB, 110
JUIIEe YBEPTh MPOEKTIB MOXXKHA BU3HATH YCHIIIHUMH, MOJOBHHA
NPOEKTIB Majia BesuKi npodsiemu (puc. 42).

Mpoexmu, wjo

. Yenmiwini
siwmosxHynuca
npoekmu
3 npobaemamu, P 24%
50%

HesasepuweHi
npoexkmu
26%
Pucynok 42 — CtatucTuka ycrixiB IpOEKTIB 3 po3po0IeHHs

13 xomnanii Microsoft
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OCHOBHUMHM MPUYMHAMHU HEB/Ia4y OyJIM BU3HAHI TakKi:
MIOCTIHA 3MiHA BUMOT
HEYiTKi 00 HEeTOBHI crienuQikarii;
HU3bKa SIKICTh KOJY;
3aHAJITO MTUPOKA TOCTAHOBKA 3aBJIaHHS;
MOMHMJIKA B Mi00P1 KaapiB;
1oraHa opraisaiis poooTH;
HEYITKO c(hOpMYJILOBaHI IiJIi.
JIyist Mo10JIaHHs IUX TPYIHOIIIB OYB 3amporoHOBaHUN HaOip

mozeneir Microsoft Solution Framework (MSF) [34], B skomy
BpPaXxOBaHMK  JIOCBiZl, HAKONMHMYECHUH TpymamMu  po3poOJIeHHS
POTPAMHUX MPOIYKTIB.

B ocnoBy MSF mnokmaneHo esicim 6azosux npuHyunis

(foundational principles):

CrpusiHas BiAKpHUTOI KOMYHiKamii (Foster open
communications). Mogesb nporuecy MSF 3anpoBakye BijbHU#
iHQOpMaIfHAN TIOTIK CpeJl WICHIB KOMaHAW Ta 3aIliKaBJICHHX
cropin (key stakeholders) mms 3abe3medeHHS OJHAKOBOIO
pO3yMiHHSI 3aBJaHb. JJOKyMEHTYBaHHS X0y MPOCKTY Ta JOCTYII
O TMX JaHUX WICHIB KOMAaHIH, 3alliKaBJICHUX CTOpIH Ta
3aMOBHUKIB.

Po6ora y HanmpsiMKy cnijibHOro OavyenHsi mpoekty (Work
toward a shared vision). Mozenp npouecy MSF 3anpoBamkye
da3y dopmysanns kouneniii (Envisioning Phase) ta oxpemuii
KIIOYOBHI ~ MOMEHT  3aTBep/pKeHHs  OauenHs  (milestone
Vision/Scope Approved) mist ¢popMmyBaHHS CHiILHOTO OadeHHsS
NpOCKTy. badeHHs BKJIIOYa€e JeTalibHE PO3YMIHHS IIUIeH Ta
3aBJaHb IS JIOCATHEHHS PIIICHHS ITOCTABJIICHOI IMPOOIEMH.
CroinbHe OaueHHS  BUSBISE  MPHUIYIIECHHS KOMaHAM  Ta
3aMOBHUKIB, MOTP10H1 AJI1 OTPUMAHHS PILICHHS.

Hananus npas i MmoxkiauBocteit wienam komanau (Empower
team members). Po3mupeHHs TpaB i MOMJIMBOCTEH 4YIEHIB
KOMaHJIA JUIsl TIPUAHSTTS HUMHU BiJMTOBIIATFHOCTI 32 BUKOHAHY
pobory. Take 30inblieHHS BIANOBIAATBHOCTI MOXE OyTH
3aTBepKeHEe Y Tpadikax, ae GiKCyeThCs JaTa 3aKiHYeHHS pooiT,
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10 TAaKOK MOXKe OyTH 3aCO00M BHSIBICHHSI MOYIIUBUX 3aTPUMOK
MIPOCKTY.
BusHavyeHHs1 iHAUMBIAYaJbHOI Ta CHIJIBLHOI BiJANOBIiXaJbHOCTI
(Establish clear accountability and shared responsibility).
Mogens xomananoi rpymu MSF rpyHTyeTbcs Ha NPHHLUII
BaYUIUBOCTI POOOTH KOKHOTO JIJISl OTPUMAHHS SIKICHOTO PIllIEHHS
npobnemu. Yci 4WieHH TPyl pO3AUIAIOTH BiANOBIJAIBHICTH 32
MIPOCKT.
3ocepenkenns Ha GisHec-miziax (Focus on delivering business
value). PimieHHs NMOBMHHE MPUHOCUTH KOPHUCTh OpraHizamii y
BUMUIANI J0JaBaHHA BaprocTi Oi3Hecy. Ile monmaBanHs
JOCATAETHCSl TUIBKK TICHS TIOBHOTO PO3TOPTAHHS DIIICHHS Y
BUPOOHUYOMY CEpEIOBUIILI.
Byrn ruyukumm, owikyBatm Ha 3minm (Stay agile, expect
change). MSF npunyckae, 1mo y BUpOOHHUOMY CEPEIOBHUII Ha
pilIeHHS TMOCTIMHO BIUIMBAIOTH 3MiHU. KomaHna moBuHHA OyTu
00i3HaHOIO Ta TOTOBOIO JI0 KEPYBaHHS 3MiHAMU BUMOT .
InBecryBanns y skicte (Invest in quality). Y MSF koxen
YWICH KOMaHAW  BIANOBINAIbHUKM 3@  SKICTh  BHUPIIICHHS
3aBAaHHA. [ MIATPUMKH SIKOCTI IPOTATOM ITPOEKTY POPMY€ETHCS
KOMaH/a TecTyBalbHUKIB. Lle rapanTtye, mo pilieHHs BianoBigae
PIBHIO SIKOCT1, BU3HAYEHOMY 3aI[IKaBIEHUMHU CTOPOHAMH.
Hasuauus 3a gocsimom (Learn from all experiences). MSF
BUMara€ BUKOPHCTAHHS JOCBily, OTPUMAHOTO y TOMEpPEaHIX
npoektax. lle go3Bonsie 3HaWTH  HaWKpaill  METOIUKHU
PO3pOOIIEHHS.

MSF ckitamaetbes i3 060x mMoodeneti Ta mpbox OUCYUNIIIH:
MoJieJIl KOMaHIHOI TPYIIH;
MOJIeJI1 MPOIIeCy;
JTUCIIUIUIIHU YTIPaBIiHHS MPOEKTaMHU;
JUCIUILIIHN YIIPaBIiHHS pU3UKaMU;
JTUCIUTIIIHA YIIPABIIIHHS M1ATOTOBKOIO.

Mooenv komanonoi zpynu (MSF Team Model) ommcye, sk

OpraHizyBaTH KOJIGKTUBU 1 SKMMHU TPHHLMIAMH KepyBaTHCS IS
JOCSATHEHHS! MaKCUMaJIbHOTO YCIIXy B po3pobieHH1 mporpaM. Pi3Hi
KOJIGKTUBU MOXYTh I10-CBOEMY 3aCTOCOBYBaTH Ha MPAKTHUII pi3HI
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€JIEeMEHTH IIi€l MOJenl — BCe 3aJeKHUTh BiJ MacmTady IPOEKTY,
po3Mipy KOJIGKTHBY 1 KBamiikarii Horo ydacHUKIB Ta MO
porLecy po3poOaeHHS .

@dopMyBaHHS KOJCKTHUBY € CKIAIHUM 3aBJaHHAM, IO
MOBHHHE BHKOHYBATHUCSI IICUXOJIOTAaMH Ta BPaXOBYBaTH TaKi OCHOBHI
MIOJIOKEHHS:

e He NMOBUHHE OyTH KOMaHIM 3 OJHUX JiEPiB;

e He MOBUHHE OyTH KOMaH/M 3 OJJHUX BUKOHABIIIB;

® y BUIAJKY HEeBJaul KOMaH/a po3(hOpMOBY€ETHCS;

e cucrema mTpadiB (SKIIO TPOEKT MPOBATIOETHCS - KAPAIOTh YCIX).

Mopnens KOMaHAHOI TPyNH BU3HA4Ya€ TUIBKH POJIi, KOXKHA 3
SIKUX MO’KE BUKOHYBATHUCS Kijbkoma jroapmu (puc. 43). LikaBo, 110
B MOJeNli KOMaHJHOI Tpynu He MependadyeHo €IWHOHAYaIbHOCTI —
yci poii BakiuBi, yci pomi piBHompaBHi, Tomy MSF Ha3uBaroTh
MoJieJuTio piBHUX (team of peers).

Release - , ithic: Lol
manage- manage-
ment ment

KomyHikauina
Communication

Project
manage-
ment

Develop-
ment

User
experi-
ence

Pucynok 43 — Mopnens komanaHoi rpymu (MSF Team Model)
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Program management —  kepyeauna  npozpamor.
BukoHnaBenb 1i€i poJii BIAMOBIZA€ 3a opraHizailiro (ajge HE Kepye):
3MIMCHIOE BeleHHs rpadika poOiT, paHKOBI 15-XBUIMHHI Hapai,
3a0e3mnedye BIAMOBIAHICT CTaHAapTaM 1 crenudikamisamM, dikcarito
MOpYILIEHb, HAMMMCAHHA TEXHIYHOI TOKyMEHTAaLlii.

Product management — kepysanus npooykmom. Buxonasiii
1i€1 poJIi BIAMOBINAIOTH 3a CIIJIKYBAaHHS 13 3aMOBHUKOM, HaIlMCaHHS
cneunikaii, po3'ssCHEHHs 3aBJJaHb PO3POOIIIOBAYAM.

Development — nait0iibI TpaguIliiiHa POJIb — PO3POOAEHHA §
nouamkKoee mecmyeanHs nPooOyKmy.

User expirience — mniosuwienns egexmuenocmi podomu
Kopucmyeauie, HaNMCaHHA KOPUCTYBAIbHHUIIBKOI TOKYMEHTAIII].

Release management — poscopmanns penizy npooykmy,
CYIIPOBiJ 1 HOTO TeXHIYHA MIATPUMKA.

Test — eusnauenna 6i0nogionocmi NOKA3HUKIE AKOCMI
penizy eécmanoeneHum 3HaueHHaAmM. BusBieHHs ¥ yCyHeHHs
HeopoOOK, BUIPABIICHHS TOMUJIOK, iHII (yHKIiT QA.

Y MSF 3arBepKyeTbcs, II0 TaKy MOJEIb MOXHa
MacmTa0yBaTu, po30UBalOYH CUCTEMY 32 (DYHKITISIMH.

Mooens npouyecy (MSF Process Model) Buznauae, kon i siki
poOOTH MOBUHHI OYTH BUKOHAHI.

OcHo6Hi  npuHyunu i npakmuyHi nputiomu, Ha SIKHAX
IPYHTYETHCS MOJICITh:

ITepaTUBHUN MiAXi[ (TIOCHiTOBHUI BUITYCK BepCiii);
MIrOTOBKA YITKOT JIOKYMEHTAIIIi;
ypaxyBaHHsI HEBU3HAYE€HOCT1 MalilOyTHHOTO;
00JIIK KOMITPOMICIB;
KEepyBaHHS pU3NKAMH,
MIATPUMKA BiJIMOBIIaJIEHOTO BITHOIICHHS KOJIEKTHBY JI0 CTPOKIB
BHUITYCKY TTPOJYKTY;
pO30MBKa BEJIMKUX MPOEKTIB Ha OLIbII IpiOHI KEpOBaHI YaCTUHH;
® [IOZICHHE CKJIAJIAHHS IPOCKTY;
® [IOCTINHMI aHami3 XO1y POOIT.
Process model mae Tpu ocnosHi ocobausocmi:
e po30MBKa BChOTO Mpolecy Ha (asu;
® BUKOPHCTaHHS ONOPHUX TO4OK (Milestones);
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® ITEpPaTHBHICTb.

VYBech mnpoliec po30UBAETbCA Ha I1'SITh B3a€MO3ANEKHUX (a3
(puc. 44). Tlepmr HDK MEePeXOIUTH JO HacTymHol (a3, Ha
nornepeaHiil MoBUHHI OyTH OTpUMaH1 MEBHI pe3ynbTaTd (JAOCATHYTI
TOJOBHI OMOpHI ToukH). @DaKTHYHO TMPOLEC ITCPATHBHUUA i
BianoBinae cripanbHii momxeni XKL I13.

®aza dopmyBaHHA KOHLUEMNLLT

{(Envisioning Phase)
Bauenus dasa nnaHyesaHHA

B s (Planning Phase) — 35-40%

3aTBepaXeH]

daza pospobneHHna
(Developing Phase) —

®aza posropTa
P " 30-35%

(Deploying Phase
0-5% i
ro;i:!lril;;ﬁ CBcar pobit

nigTeepaMxeHa . OHEH?: .

— p-Bepcin

®aza ctabinizauii
(Stabilizing Phase) — 15-20%

Pucynok 44 — Mopuens npouecy (MSF Process Model)

Envisioning Phase — supobnenns eounozo posyminns
MPOEKTy BCIMAa 4WIeHaMH KoJekTuBy. Ll ¢a3za 3akiHdyeThCs
po3pobIieHHAM (HOpPMaTTi30BaHOTO TIOKYMEHTA, 110 MICTHTh:
e problem statement — omuc 3aBmaHHS Ha po3pobneHHs 13

00csTOM He OiJIbIle OJHI€T CTOPIHKH;
e vision statement — ommc TOro, BiJ YOrO BiAIITOBXYETHCS
pO3pOOJIEHHS 1 IKUM PE3yJIbTaTOM 3aKIHUY€EThCS,
e solution concept - mo Oylae BIOpOBaKEHE B pe3yJbTari
BUPILLICHHS TOCTaBJIECHOI podIIeMH;
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e user profiles — ornuc MOTEHIIHHUX KOPUCTYBAYiB CHCTEMH;

e Dbusiness goals — omwmc 06i3Hec-(yHKIH, BHKOHAHHS SKHX 3a
JIOTIOMOT0r0 po3pobiieHoro [13 moBepHe iHBECTHIIT;

e design goals — koHKpeTHI LTI W OOMEKEHHS HPOTPAMHOIO
IPOAYKTY, HOr0 KOHKPETHI BIACTUBOCTI.

Planning Phase - maanyéamnnsa  4eproBoro IHKIY
PO3pOOIIEHHS:

e (hyHKIIOHAJBHI crienudikarii;
e 1uraH-rpadik pooiT;
e OIliHKA PU3HUKIB.

Developing Phase —  po3pobnenHs, PUIOMY
PEKOMEHIIYIOTbCS  Pi3HI  TEXHOJOTIYHI MPUHOMH, HAIPUKIA,
MOBTOpHE BUKOPUCTAHHS (parMeHTiB KOy, MpOrpamMyBaHHS 3a
KOHTPAKTOM, HaIllUCaHH 3aXMIIEHOro Bix noMuiok 113 Ta iH.

Stabilizing Phase - cmeopenna cmabinenoi f-eepcir,
TOTOBOI /10 BUKOPHCTAHHS.

BaxuBy posib Bimirparoth onopui mouxu (milestones), y
SKHX aHAJI3y€ThCS CTaH POOIT 1 BUPOOIAETHCS TXHS CHHXPOHI3AIis.
VY mux To4kax AoaaTok abo ioro cmerudikailii He 3aMOPOKYIOTHCS.
OnopH1 TOYKH JTO3BOJIAIOTH NMPOAHATI3ZYBAaTH CTAH MPOEKTY 1 BHECTHU
HEOOXIJJHI KOPEKTHBH, HANpUKiIaJ, IepeHalaro/pKyBaTucs Mij
BUMOTH, IO 3MIHWJIKCS, 3aMOBHUKa ab0 BiJpearyBaTH Ha pPHU3HKH,
MOYJIMBI B XOA1 MOAANbIIOI poOOTH. /[ KOXKHOI OMOPHOI TOUKU
BU3HAUYAETHCS, K1 PE3yJIbTaTU MOBHHHI OyTH OTpHMMaHi J0 LbOTrO
MOMEHTY.

KoxHa ¢aza nporiecy po3poOiaeHHs 3aBEPIITYEThCS 207106HOI0
onopnoto moukoio (Major milestone) — MOMEHTOM, KOJIH BCi YJICHH
KOJIGKTUBY CHHXPOHI3YIOTh OTpHUMaHi pe3ynbTaT. [lpu3HadeHHs
TaKUX TOYOK Y TOMY, III0 BOHU JIO3BOJISIFOTH OIIIHUTH >KUTTE3/1aTHICTh
NpOeKTy. IXHi pe3yabTaTH BHAMMI He TiIBKM  KOJEKTHBY
po3poOimoBauiB, aie i 3amMoBHHMKOBI. [licns aHamizy pe3ysbTaTiB
KOJIEKTUB PO3pOOHUKIB 1 3aMOBHHUK CIIIBHO BUPIIIYIOTh, Y MOXHA
NepexoAUTH Ha HacTynHy (a3y. Takum 4YMHOM, TOJIOBHI OIOpPHI
TOYKH - 1€ KpUTEepii mepexo1y 3 O/iHI€T (pa3u MPOEKTy Ha 1HIIY.

VYcepennHi KOXHOT a3y BU3HAUYAIOTBCS MPOMINCHI ONOPHI
mouku (interium milestones). Bonu, sk i roONOBHI, CIAYT'YIOTb IS
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aHaJ i3y ¥ CHMHXpOHI3allii MOCATHYTOTO, a HE Ui 3aMOPOXKYBaHHS
IOPOEKTy. AJie Ha BiAMiHY BiJl TOJIOBHUX OHNOPHHUX TOYOK MPOMiIKHI
BH/IHI TUTBKH YJIEHAM KOJICKTHUBY PO3POOHUKIB.

Imepamusnicms  mpouecy MSF  momsrae B #oro
0araTopa3oBOMY MOBTOPEHHI YIIPOJOBK YChOTO IUKIY PO3POOIICHHS
Ta ICHyBaHHS NPOAYKTYy. Ha KOXHIM ycmimHii iTepamii y mpoaykT
BKIIIOYAIOTBCSA TUIBKM Ti HOBI 1HCTpyMEHTH Ta QYHKIIi, SKi
3aJI0BOJIBHAIOTH TOCTIITHO 3MiHIOBaH1 BUMOTH Oi3HECY.

MeTtonoJioris eXtreme Programming (XP)

Excmpemansne npozpamysannsa (eXtreme Programming,
XP) — cmopoimieHa METONOJIOTIs OpraHisamii BHPOOHHLTBA IS
HEBEJIMKUAX 1 CEepelHIX 3a PO3MIpOM KOMaHJ pO3pOOHUKIB, SKi
3aliMalOTbCsl PO3POOJIEHHSM MPOrPpaMHOrO IMPOAYKTY B YyMOBax
HE3PO3yMUIUX a00 IMBUIKO 3MiHHUX BuMor [19].
[IporpamyBanHsi BigNOBiAHO A0 MeToAuk XP moBOAUTH
BUKOPUCTAHHS 3arajIbHONPHUHATUX MPUHIUITB MPOTPAMyBaHHS 10
eKCTpEeMaJIbHUX PiBHIB:
® [Meperiisig KOIy BUKOHYETHCS MOCTIHHO (3 ypaxyBaHHSM TOTO, IO
porpaMyBaHHs BEJEThCS apamHu);

® KOXEH YYacHHK IMIPOEKTy TEeCTy€ KOJ TPOTpaMu TIOCTIIHO
(TecTyBaHHST ~ MOJYJIB), HaBITb  3aMOBHHMKM  IPOBOJSATH
(GyHKIIOHATIbHE TECTYBaHHS;

® TMPOEKTYBaHHS € CKJIQJIOBOI0 YACTHHOK IMOBCSKAECHHOI POOOTH
KOXKHOTO PO3pOOHUKA (TIEPepOOSICHHS KOY);

® DPO3pOOJIEHHS! BUKOHYETHCS 3 ypaXyBaHHSIM BUMOTH 30€pekeHHs
B CHCTeMi HaWOUIbII TPOCTOrO JW3aliHy, 110 3abe3meuye
MOTOYHHMN HEOOX1JHUM piBeHb (PYHKIIOHAIBHOCTI (MPOCTILI peyl
HaJIIAHINI B pOOOTI);

e yBara JI0 apXiTeKTypH CHCTEMHU Ha KOKHOMY €TaIll IPOEKTY;

e iHTerpamiiiHe TECTyBaHHS  BHUKOHYETbCS  MICIS  KOXHOL
HalMEHINIO1 3MIHU y CUCTEMI (TpUBaroya IHTErpallis);

e iTepallii HEBEJIMKI — TPUBAIOTh TOJWHH, KiIbKa THIB (MOCTiiiHEe
IUTAaHYBaHHS ).

VY pozaimi koHcnekTy «KepyBaHHS Ta oprasizamis pooiT»
HaBeJ/leH1 OCHOBHI pu3ukH po3pobuenHs 13, sunineni K.bexom. s
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3MEHIICHHS KITBKOCTI MOJJIMBHUX PHU3HMKIB Ta YCYHEHHS iX
HEraTUBHOTO BIUIMBY 1 po3pobneHa meromonoris XP. YV Tabn.5
HaBeJICHI HAWIOIIMPEHINII PHU3UKH PO3POOJICHHS Ta METOAM iX
YCYHEHHS 32 JIOIOMOTOI0 €KCTPEMAIBHOTO MPOrpaMyBaHHSI.

Tabmuus 5 — Metoau ycyHeHHS pH3UKIB pospoOsenHs 13 'y
Metooorii XP
Pusuk Meton nonoJiannsa y XP
[TnaHyeThCsI KOPOTKOCTPOKOBE PO3POOIICHHS

3mina epaghika i

3aMOBHMK BH3HAYa€ HaMEHIIMN Nepetik
HaBaXIMBIMMX (QYHKIINA CHCTEMH, SIKi
BU3HAYAIOTh SIKICTh CHCTEMHU

3axpumms
npoexkmy

[TocriitHe po3po0IeHHS Ta BUKOHAHHS TECTIB
Cucmema empauae | HaJl CHCTEMOIO HE JI03BOJISIOTh

KOPUCHICMb HAKOMUYYBaTHCS Je(eKTaMm, 0 BIUTUBAIOTH HA
poOoTy cucTeMu

Benuka xinokicmo | TecTH MOCTIHHO CTBOPIOIOTHCS 1 BUKOHYIOTHCS

Ooegexmig i HE JIMIIe po3pOOHUKAMU, a i 3aMOBHUKAMHU, SIKi
HeooNiKig NepeBIpsIIOTh (PYHKITIOHAIBHICTh CUCTEMHU
. . [IpenacraBHUK 3aMOBHUKA € MTOCTIHHUM YJICHOM
Elegionoeionicnt KOMaHA# po3poOHHKiB. Crienudikaris
113 poss'sazysaniii HIH POSPO T
; MTOCTHHO MEePEBIPAETHCS 1 SMIHIOETHCS 32
npoonemi

noTpedu

bi3Hec He BcTUTae MOMITHO 3MIHUTH HAMPSIMOK

3mina xapaxmepy . . .
JUSUTBHOCTI Y X011 KOPOTKOCTPOKOBOTO

Oi3Hecy
PO3pO0IIEHHS BEpCii mporpamMu
Hecmaua . o~ .
: 3anmadi i3 HAHOUTHIIIAM MIPIOPUTETOM
PynKyioNaATbHL €aTi3yI0ThCs Y MEPILY Yepr
Modcausocme P Y y Hepiy Hepry

[IporpamicTu caMOCTIHHO OIIHIOIOTH 0OCST
Inunnicms kadpie | poOIT Ta TEpMiH BUKOHAHHS, 11O ITiIBUIITYE 1X
3aI[iKaBJICHICTh

3miHa rpagika poOiT € HAWMOIMUPEHIIIOW MPOOIEeMOI0 Mif
yac ctBopeHHs [13. HeyBaxkHICTh 10 pO3TATyBaHHS pOOIT MOXKeE
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3ipBaTH yBECh MPOEKT 1 CTAaTH MPUUYMHOIO YCIX 1HIMMX pHU3UKiB. Ha

KOJICHY 6epCito TIPOTpaMH IIpU BUKOpHCTaHHI XP 6udinaecmvca ooun-

0sa micayi. Y paMKax KOXHOI Bepcii IUIaHYEThCS KUIbKa imepayitl

JUIs OTPUMAaHHS 3allIaHOBAHOI (DYHKIIOHANBHOCTI, KOXHA 3 SIKUX

mMpueae OOUH-YOMUPU MUMNCHI. 3aMOBHUK 0008 513K080 nepesipsie

@yHKyionanbHicms, OTpUMaHy B XOJI1 UYepromoi ireparii, TOOTO

HOCTIHO 3a0e3nedyeTbesi 3B'SI30K 13 3aMOBHUKOM, IO OTPUMYE

YSBIIGHHS TIPO MOTOYHUI cTaH poOiT. KoxkHa iTepallist po3aiiseTbes

Ha KUTbKa 3aodau, SKI mpusaromv Kiibka OHIG. Hauieasciusiuii

3080aHHs peanizyromovcsi 6 neputy uepey. ToOOTO TIpH 3MIIIEHHI

CTPOKiB poOIT MOXHa OyTH BIEBHEHUM, IO HE pPOOpOOICHUMH

3QJIMILMIINCS  3aBJIaHHS HU3BKOIO INpIOpUTeTy. BuKopucTanHs

KOPOTKHX €TaliB TPOEKTY s pO3poOJIIeHHS dYeproBoi Bepcii

IpOrpaMH J03BOJISIE THYYKO KEpyBaTH CTPOKAMU POOIT.

Jis  dopMyBaHHS CTWIIO PO3POOJICHHS, WO JI03BOJIUTH
JOCATTU MOTPiOHOI SKOCTI pimieHHs, B XP NpOHYEThCS KEpyBaTUCh
qoTHpMa IiHHOCTsIMH [19]:

e Komynikauicro (communication) — mucuurutina XP, cnpsmoBaHa
Ha 3a0e3neueHHs Oe3mepepBHOI KOMYHIKamii YCiX YYacHHUKIB
npoekty. Ilin uwac TecTyBaHHs, HporpamyBaHHs B Mapax Ta
MONEPEAHBOIO OILIIHIOBAaHHS POOIT 3aMOBHUKH, PO3POOHUKH Ta
MEHEeKEepPH 3MYIIEHI OCTIHO CIIJIKYBaTUCH,

e npocmomoro (Simplicity) — HEMOXIHBO 3a3[ayeriib TOYHO
BU3HAYHUTH, SK OyJIe PO3BHBATUCS IPOEKT, TOMY BHPIIIYBaTH
HEOOXIJTHO JIMIIE 3aBJaHHS, M0 BHMHUKAIOTh CBOTOJHI, Y
HaWOLIBII MPOCTHUH CTOCiO;

e 3gopomnum 36'azxom (feedback) — crmoci6 orpumaru TOuHI Ta
KOHKpETHI J1aHl Mpo cTaH npoekTy. [locTiiiHe BUKOHaHHS TeCTiB
JUIsL TIEPEBIPKU yCIX 3MIH y cHUcTeMl 3a0e3nedye mporpamicra
3BOPOHUM 3B’SI3KOM Tpo sKicTh poOotu. KoskeH HOBUH omuc
3aMOBHHKOM BHMOT JI0 CHCTEMH O/pady K OIIIHIOETHCS
pO3poOHHUKaMH 1 3a0e3meuye 3aMOBHHMKA 3BOPOTHUM 3B SI3KOM 13
iH(dopMalLlio Mpo SKICTh omucy. MeHemxkep, SKUH KOHTPOIIIOE
CTPOKM BHKOHaHHS poOIT, 3a0e3meuye yciX Y4iCHUKIB NPOEKTY
1H(pOopMalli€l0 PO BUKOHAHHS IUIAHOBUX TEPMHIB PO3POOJICHHS.
B XP Haii0inpm BakIUBI (QYHKIIT CUCTEMHM peali3yloThCs B
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Nepiry 4yepry y peajbHO Mpaloluuil MPOIyKT, TOMY 3aMOBHUK
JOCUTh IIBHJIKO MOXE OI[IHUTH XiJ BHUKOHaHHS Ta SKICTh
PO3pO0JICHHS, @ TAKOX BIAMOBIAHICTH 3aMOBJICHHIO;

e Xxopoopicms (COUurage) — s Toro, moO po3poOJICHHS HE
BTpaTWJIa CBO€i akryanpHOCTi, B XP pimeHHs mOBHUHHI
npuiMaTrcs 3 MaKCHMalbHOIO HIBUAKICTIO, JUJISL YOro MOTpiOHA
MIEeBHA CMUIHUBICTD.
Jl1si BU3HAYEHHS METOJIB BUPIIICHHS TPOOJIeM po3poOIeHHS
I13 Ha OCHOBI OOpaHHMX WIHHOCTEH MOTPIOHO KEepyBATUCS TAKUMHU
dynoamenmanbHuMu NpuUHYUNAMU OLIHKKA METOIIB BUPIIICHHS
MOCTABJICHOTO 3aBJIAHHS:
® wWBUOKUUL 360pOomHULL 36's130K — 1H(OpPMAIlisl PO CTaH CHUCTEMH
MOBUHHA SIKOMOTA IIBUJIIE HAIXOAUTH JO 3al[iKaBJICHUX CTOPIH
npoekty. Y pamkax guciuiuriam XP 1 JaHi MOBWHHI 13
MaKCHMaJIbHOIO IMIBUKICTIO HAIXOIUTH, IHTEPIPETYBATUCS Ta Ha
OCHOBI 1X aHaJi3y MIBUJIKO BUKOHYBATUCS MOAH]IKAII] CUCTEMH;

® nputiHAmMHa  npocmoma — KOXHa mpoOjemMa  MOBHUHHA
BUpINIYBAaTUCh y HaiiOumpm mpoctuil cmocib. Y pamkax XP
3HAa4YHI 3yCWIUIS (TECTyBaHHS, IMepepoOKa Koxy, KOMYHiKailii)
MOKJIAAI0ThCA JJI BUPILIEHHS 3aBAaHb CHOTOJCHHSA TaKuM
YMHOM, 1100 3aBTpa BHECEHHS 3MiH He MOTpeOyBalo BETUKHUX
3yCHUITb;

® nocmynoéa 3miHa — KapJUHAIBHI 3MIHM YacTO TPHBOIATH 0
MPOBATY MIPOEKTY, 1100 3arIaHoBaH1 MOAU(IKAIlT MallK yCIiX, X
NoTpiOHO peayli3oByBaTH SIK CEpPil0 HEBEIMKUX 3MiH, Micis
KOXHOI 3 IKMX NIEPEBIPAETHCS MpaLe3/1aTHICTh CUCTEMU;

®  NpuliHAmMHA 3MiHG — HAUBUTITHIIIA CTPATEris — Ta, IO J03BOJISE
BUPIIIUTH  HAWOUIBII  BaXJIMBY HpoOieMy 1  3ajuIlae
MaKCHMalbHy CBOOOAY Aiif;

® sKicHa pob6oma — KOXXEH YYaCHUK MPOEKTY MOBHUHEH MparHyTH
MaKCHMaJbHO SKICHO BHUKOHYBAaTH CBOi 3aBJIaHHS 1 CHPHUSATH
AKICHIN poOOTI 1HIIKX.

KoxeH mpuHIMII BTUTIOE 3adBlE€HI IMIHHOCTI. 3-TIOMIXK
aTbTEPHATHBHUX METOMAIB, SKI BTUIIOIOTh MpuHIUNUA, B XP
IOPOTNOHYEThCSI OOMpAaTH METOJ PpILICHHS, SKUH BIJIIIOBiIa€
BUKOHAHHIO O1IBIIOCTI MIPUHIIUITIB.

116



Y pamkax XP mOpOnoHYHOTBCS METOIM [Ji1 BUKOHAHHS
YOTHPHOX OCHOBHHUX BHU[IB JIiSTIBHOCTI Y X011 po3poonenns [13:

Kooyeanns — Biz IKOCTI KOy 3ajieaTh POOOTA Ta HAIIHHICTh
cucreMu. SIkicHe KOJyBaHHS MOTpeOye IMOCTIMHOTO HaBYaHHS Ta
yIOCKOHaJIeHHs. Takok Ko MICTUTh iH(OpMaIlito PO CTaH MPOCKTY
y HaWJIbII CTUCIIIN Ta YITKO 3p03yMiJiiii popmi,

Tecmysannsi — TOCTIHHE TECTYBaHHS 3MEHILIYE BapTiCTh
BHECEHHS 3MiH y PO3pOOJICHHS Ta 3MEHIIYE PU3HMKH, IMOB’s3aHi i3
3MiHaMu. BuKOHaHHS ycCiX 3aljlaHOBAaHUX TECTIB CBIIYUTH IIPO
yCIIIIIIHE 3aBEPILICHHS YeproBoi BepcCii ad0 yChOTO MPOCKTY;

Cryxawns — BIOKPUTE 4YECHE CIUIKYBAaHHSI — SIK MK
po3poOHHMKAMH, TaK 1 MDK pPO3pOOHMKaMH 1 3aMOBHHUKaMH.
[IporpamicTi TOBHMHHI MOYYyTH Oi3HEC-BUMOTH 3aMOBHHKA, 11100
BUKOHATH 3aBJaHHS, a 3aMOBHUK IIOBMHEH YYyTH 3ayBa)KCHHS
PO3pOOHUKIB, 10O Kparie po3yMiTH CBOI MOTpedH;

IIpoexmyeanns — IPOEKT CUCTEMH BIUIMBAE Ha AKicThb [13 1 Ha
JIETKICTh BHECEHHs 3MiH. [IpaBUIbHMIA POEKT CTBOPIOE CTPYKTYPY,
10 OpraHi3oBYe JIOTIKY cucteMu. Jloriuno noB’s3ani ¢pparmentu 113
NOBHHHI TO€JHYBAaTHCh Yy HE3aJe)KHI YacTHHU cucremu. llpum
NpaBUIBHOMY AM3aiiHi IPOrpaMy BHECEHHs 3MiH B OJJHOMY €JIE€MEHTI
CUCTEMHM He OyJie moTpeOyBaTH 3MIH Y 1HIIHX.

Jlns  po3B’si3aHHS  BUJUIEHUX MpoOiaeM po3poOieHHs B
MeTooJ10rii XP BUKOPUCTOBYIOThCS Taki MeTonuku [19]:

I'pa ¢ nnanysanns (planning game) — MIBHIKO BHU3HAYAE
o0csar poOIT, 1m0 HeoOXIJHO BUKOHATH Yy HAcTymHId Bepcii. [[ns
[[LOTO PO3MIISIAI0THCA O13HEC-TIPIOPUTETH Ta TEXHIUHI OI[IHKU. SIKIII0
3 YacoM IUIaH NepecTae BIAMNOBIIATH JIWCHOCTI, BIIOYBa€ThCS
OHOBJIGHHS IUIaHy. 3aMOBHUKM TIOBHHHI TpHUIIMaTu pilleHHs
CTOCOBHO O0OCSTIB pPOOIT, NPIOPUTETHOCTI 3aBJaHTh Ta CTPOKIB
BUIYCKY Bepciil. PO3poOHMKY MOBUHHI BIANOBIAATH 3a OIIHKY 4acy,
NOTPIOHOTO Ha peai3allil0 BUMOI, HACIIIKU NPUMHATHX pILIEHb,
oprasizallito mpoliecy po3poOiIeHHs Ta JeTalbHe IUIaHyBaHHS pOOIT.

Heesenuxi eepcii (small releases) — wnaiinepia crpormieHa
Bepcis CUCTEMH, 110 peaiizye HaOLIbII BAXIJIUBY
(GYHKIIIOHAJBHICTh, IIBUIKO BBOJIUTHCS B eKciulyarauio. HactymHi
Bepcii BUITYCKaIOThCS Yepe3 BIIHOCHO KOPOTKI MPOMIXKKH Yacy.
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Memadghopa (metaphor) — mpocra 3araabHOAOCTYIHA i
3arajibHOBIIOMa iCTOpisA, IO KOPOTKO OIUCYE, SIK TPAIIOE BCSA
cucreMa. LIs icTopis kepye yciM IporecoM po3poOIeHHH.

Ilpocmuit ouzaiin (Simple design) — y KOXXeH MOMEHT 4acy
cucTeMa IMOBUHHA OYTH CIPOCKTOBaHA TaK MPOCTO, 5K 1€ MOKIIMBO.
BusBnena HagMipHa CKIaIHICTh YCYBAEThCS OJIPa3y.

Tecmyeanns (testing) — mporpamMicTH MOCTIHHO MHIIYThH
TECTH JJIsi MOJYNIB, a 3aMOBHHKH — TECTH, SKI JEMOHCTPYIOTh
Mpare3/1aTHICTh 1 3aBEPIICHICTh Ti€l UM 1HIIOT MOKJIMBOCTI CHCTEMH.
YMOBa MPOAOBKEHHSI PO3POOJICHHSI — yCI TECTH CIIPAIbOBYIOTH 0€3
TOMUJIOK.

ITepepooka (refactoring) — mporpaMicTé pecTPyKTYPYIOTh
CHCTEMY, HE 3MIHIOIOYH ii MOBeAiHKH. [Ipu IbOMY BOHHM yCYBarOTh
IyOMIOBaHHS KOAY, MOKPAIIyIOTh KOMYHIKAIlil0, CIIPOIIYIOTh KOA 1
M IBUIIYIOTH HOTO THYYKICTb.

Ipozpamyeanns napamu (pair programming) — yBech
PO3pOOTIOBAIBHUI KOJI MUILIETHCS IBOMA MPOTPaMiCTaMU Ha OJJTHOMY
KOMIT'FOTEPI.

Konexmuene eonooinna (collective ownership) — y 0yap-1110
MOMEHT 4acy Oy/Ib-1110 YJIeH KOMaHI1 MOXE 3MIHUTH OyAb-1110 KOJ Y
Oy/Ib-IKOMY MICIIi CHCTEMH.

Besnepepena inmezpauia (continuous integration) — cucrema
IHTETPYEThCSA 1 30MPAETHCA KOXKHOTO pa3y, KOJHM 3aBEPIIYETHCA
pillIEHHs YeproBOro 3aB/aHHs (MOXKIMBO KiIbKa pa3iB 3a JIEHb).

40-200unnuii muncoens (40-hour week) — mnporpamicTu
npanioTe He Oinbiie 40 roaMH Ha THXKIAEHb. Hikoiawm He MOXHA
MpalloBaTH MOHAJHOPMOBO JIBa TUXKHI MOCHLIb.

3amoenux na micuyi pospoonenns (On-site customer) — no
CKJIQJly KOMaHIM BXOJUTh PEATbHUN KOPUCTYBAad CHUCTEeMH. BiH
JTOCTYITHHH YIIPOJOBK YCHOTO poOOUYOTo MHS 1 3AaTHUI BiAMOBIAATH
Ha 3aIUTaHHS [IPO CHCTEMY.

Cmanoapmu xodysannsn (coding standards) — mporpamicTu
MUITYTh YBECHh KOJI y BIAMOBIAHOCTI JO0 TIPaBWJ, K1 3a0€3MedyOTh
KOMYHIKAI[iIO 32 JIOTIOMOTOI0 KOY.
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I'nyuxe po3po0senns I13 nHa ocHosi Agile

[TocriitHa 3MiHa BHMOTr TiJ 4Yac po3poOmenns [I3,
HeoOXimHICT, 3a0e3IeyeHHs e(eKTUBHOI CITIBOpaIll KOMaHIN
PO3pOOHHKIB TOTpeOyBamM METOMIB, sIKi O 3abe3meunnd SIKiCTh
pPO3pOOJIEHHST Ta CYNPOBOJY TPOTPaMHUX CHCTEM 1 YHHKHYIIH
HEIONIKIB 3aHAATO (OPMalli30BAHUX METOJIB, OUIBIIICTh 3 SKHUX
OasyBanack Ha kackaauii moxaeni XKII. ¥V 90-x pp. XX cT. akTUBHO
CTall BUHUKATH pI3HOMAHITHI miaxoau a0 crBopeHHs [13, sxi
3a0e3nedyBaid THY4YKy poOOTy mporpamictiB. Y pe3ynbTaTi y
2001 poi OyB Hamucanuii MaHidecT THYYKOro po3pod/ieHHs
(Agile manifesto), mo 3adikcyBaB IIHHOCTI €)EKTHBHUX MiAXOIIB JI0
pPO3po0IeHHsT MPOrpaMHKUX MPOAYKTIB, TakuX, sk XP, Feature driven
development, Scrum, Adaptive software development, Pragmatic
Programming (mparmatuuHe mOporpamyBaHHs). TekcT MaHidecTy
[35] migmucamu 17 HaliaBTOpUTEeTHIIIMX (axiBIiB y Wil Tamysi
nisiipHOCTi — Kent bek (Kent Beck), Anicrep Koybepn (Alistair
Cockburn), Maptin ®@aynep (Martin Fowler) Ta inmi:

Agile-manigpecm pospoonenns npocpammnozo 3abe3neuenns

Mu nocmiiino 8i0kpusaemo 0nsi cebe OOCKOHANIU Memoou
PO3pobaeH s npo2pamHo2o 3abe3neuenns, 3aUMalo4ucs
PO3p0ONIeHHAM 6e3n0cepeorbo ma 00NOMA2AdU y YboM) THULUM.

3asosaxu yiti pobomi mu 3Mo2aU 3PO3YMIMU, WO:

JIwou ma cnienpays eadiciusiui 3a npoyecu ma iHCmpymeHmu;
Ilpayiorouuii npodykm sadicnugiuiuii 3a 6u4epniy 0OKyMeHmayiio;
Cnisnpaysa i3 3aMOGHUKOM 6adcugiua 3a 002060pEHHS VMO8
KOHmMpaxkmy,

T'omoenicmo 00 3MiH sadcIugiua 3a OOMPUMAHHS NIAHY.

Xoua yinnocmi, wo cnpasa, 8axdciugi, Mu 6ce i UYIHYEMO
binbwe me, wo 31i6a.

VY pesynbraTi 3’sBUBCS TepMiH — I[Hyuke po3poonenns
npozpamnozo 3abesneuenns (Agile software development) — kiac
METOJIOJIOTi  pO3pOOJICHHST  MPOrPaMHOrO  3a0E3MEYEHHS, IO
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0a3yloTbcsl Ha I1TEPAaTUBHOMY pO3pOOJIEHHI, B SIKOMY BHMOTH Ta
pimeHHs €BOJIIOI[IOHYIOTh qyepes CHIBIPALIIO MiX
CaMOOpraHi30ByBaHMMH 0araToyHKIIOHAJTLHUMUA KOMaH/IaMH.

Y wmanidecti 03By4eHI OCHOBHI MPHHLUMIHN THYYKOTO
po3pobaenns [13:

e HaiiBumuii mnpiopurer — 3ado6oneHHs nompebd 3aMOGHUKA
LUIIXOM 3aBYaCHOT'O Ta PEryJIIpHOIO IOCTa4aHHs IIPOrPAMHOIO
3a0e3MeUeHHs.

o Cxsanvhe cmasienHs 00 3MiH, HABITh HA 3aBEpPIIATBHUX CTATIsIX
po3pobOiienns. Agile-iporieci  BHKOPHCTOBYIOTh 3MIHH ISt
3a0e3eueHHs] KOHKYPEHTOCIIPOMOXKHOCTI 3aMOBHHUKA.

e [Ipayroroyuii npooykm HEOOXIAHO eunyckamu SKOMOTa uacmiuie,
3 MEePIOIMYHICTIO Bijl IBOX THXKHIB JI0 ABOX-TPHOX MICSIIIB.

e  VIOpoJIOoBX YChOTO MPOEKTY pO3POOHUKU | NPeOCmABHUKU Oi3Hec)y
HOBUHHI NPAYI08AMU PA3ZOM IO/HS.

e Han  npoektoM  nosunni  npayroeamu  6MOMUBOBAHI
npoghecionanu, sKi MPaLIOOTh Y 3pYYHUX YMOBAaX, i3 TIOBHOIO
HiATPUMKOIO Ta JIOBIPOO MEHEIXKMEHTY ITPOEKTY.

e  Ocobucma KOMYHIKayis — HaifeheKTHBHIINI Ta
HaWOpPaKTUYHIIINK MeTo1 0OMIHY 1H(pOpMAIIEI0 B KOMaHI1.

e [lpayiorouuii npoOyKm — 20106HUL NOKAZHUK NPO2PEC) .

e [uBecTropu, pO3pPOOHMKM 1 KOpHCTyBaul [OBHHHI MaTu
MOYKJIMBICTh MIATPUMYBATH nocmiunuti pumm podomu. Agile
JI0TIOMarae HaJlarOAUTH TaKUH CTaJIMH Mporiec po3poOIeHHS .

e [loctiiina yBara 10 mexHiuHoOi OocKoHnarocmi i AKOCHI
NPOeKmy68aHHs TiIBUIYE THYUKICTh ITPOEKTY.

e [Ipocmoma — MHUCTEUTBO MiHiMi3alii 3aiiBoi pobOTH — 1ayXke
HEeoOXizHa.

e Haiixpawi BUMOTH, apXITEKTypHI Ta TEXHIYHI piuleHHs
BUHUKAIOMb Y KOMAHOAX, 5KI 30AMHI CAMOOP2AHI308Y8AMUCD.

e Komanna nocmiiino wiykae cnocobu nioguujeHHs eghexmuerHocmi
Ta BIJIMIOBITHO KOPUTYE CBOIO POOOTY.

BinburicTh THYYKHX METOJIOJIOTIM HAIlIEHI Ha MiHIMI3alliio
PH3UKIB IIISXOM 3BEIEHHS pO3pOOJIEHHS JI0 cepii KOPOTKHUX LMKIIIB
— iTepauii, siKi, SIK MPaBUJIO, TPUBAIOTh OAMH-IBa TIKHI. KokHa
iTepaliss € MPOrpaMHUM IPOEKTOM Y MiHIaTIOpi 1 BKJIIOYAE BCi
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3aBAaHHS, HEOOXIMHI I OTPUMaHHS MIHIMAJIBHOTO TIPUPOCTY
(YHKLIOHATBHOCTI: TUIAaHYBaHHS, aHali3 BHMOI, IPOEKTYBaHHS,
KOJIyBaHHsI, TECTYBAaHHS Ta JOKyMEHTYBaHHS. | Hy4kuii mporpamMHuii
OpoeKT mepeadayae B KiHII KOXHOI  iTepamii  OTpUMaHHs
Ipane3faTHOro0, TOTOBOTO 70 BCTAHOBJIEHHS y  PEAIBHOMY
cepenoBuINi MPoayKTy. [licis 3aKiHYeHHS KOXHOI iTepaiii KoMaHaa
BUKOHYE€ TIEPEOIIIHKY MPIOPUTETIB PO3POOICHHS.

'Hyuki MeTOIM OpIEHTOBaHI Ha Pi3HI ACHEKTH >KUTTEBOTO
IUKJIYy  pO3poOJieHHS  IporpamMHOro  3a0esmeueHHs.  Jleski
aKIEHTYIOTh YyBary Ha IPaKTUYHHX 3aBIaHHAX (EKCTpeMajbHe
porpaMmyBaHHS, nparMaTuvHe porpaMyBaHHs, Agile-
MOJICTFOBAHHS), 1HIII 30CEpEKCHI Ha YIPaBIiHHI MPOrpaMHUMH
npoekramu (Scrum). Takox cepen agile-MeToiB iICHYIOTh HIAXOH,
sIKi 320€31e4yI0Th TTOBHE OXOIJICHHS KUTTEBOTO LIUKITY PO3POOICHHS
— MeToA po3pobisieHHS auHaMidHMX cucteM (dynamic systems
development method, DSDM) ta yHidikoBaHuii  mpoIec
po3pobienns (RUP), posrnsHyTHit Buie. BuTbHIIICTh THYYKHX
METOAIB JUIsl BHMKOPHMCTaHHsS YIPOJOBX KHUTTeBoro uukity II3
noTpiOHO JOMTOBHIOBATH 1HIIUMHU MiaxoaaMu, okpim DSDM ta RUP.

OcoONMBICTIO THYYKHX METOJIB € Te, M0 Ha JaHHWA dYac
BIJICYTHI JlaHl PO MpOBaJIbHI agile-MpoeKTH, aje € pe3yJabTaTh
OIUTYBaHb, SIKi MATBEPANIH X ycmiHe Bukopuctanus [36]. Tomy i
MOTY>XHI KOMITIaH1i-pO3pOOHUKH aKTUBHO iX 3alpOBaKYIOTh Y CBOIO
TisubHiCTh, Hampukiaan, Oracle 3anpoBamkye THyYKi METOAM
ynpasninas KL npoxyktie (Agile product lifecycle management),
¢ipma IBM € BIacHUKOM MpPOJYKTIB, SKI HIATPUMYIOTbH
BUKOpHUCTaHHA MeTonosorii RUP.

[ToTpiOHO BUIUIMTH akmopu, AKi MOAICYMb He2amueHo
6nauHymu Ha BUKOPUCTAHHS THYYKHX METO/IIB:

e MacmTaOHi 3ycwuis y ramy3i  po3BuUTKy (Ginmbme 20
PO3pOOHUKIB);

® pO3MOIiJIEHA y TPOCTOPI KOMaH/Ia,

® [pPUMYyCOBE BIIPOBAPKEHHS THYYKOrO TMpOLECY Yycylepeu
BUMOTaM KOMaHJIu pO3pOOHHUKIB;
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Hebaxxaue

BUKOPUCTAHHA

agile-meronis  y

KPUTHYHO

BaUIMBHX cHUcCTeMax (Tabm.6), ne BimmoBa [13 HeMoxnuBUU HiI B
SIKOMY pa3i (HalpuKJIaJ, YIpaBIiHHS MOBITPSHUM PyXOM).

Tabmuns 6 — IlopiBHSHHS BUKOPUCTAaHHS THYYKHUX Ta (OpMallbHUX

METO/IIB
Agile-meToan Mertoau i3 9iTKUM dopmasizoBani
IJIAHOM MeTOIH
) . JKurTeBo BakiIMBa
Hu3sbka KpuTHYHICTh | BUCOKa KpUTHYHICTH :
KPUTHYHICTh
JocBigueni Mostomnti JlocBigueni
PO3POOHHUKHU PO3POOHHUKYU PO3POOHHUKH
Bumoru gacto Bumoru 3miHOOTEC | OOMEKEHI BUMOTH
3MIHIOIOThCS HE 4acTo
Mauti koMaHIH Benuki rpynu Bumoru 060B’s13K0BO
PO3pOOHUKIB pO3pOOHHUKIB MOJICITIOIOThCS
Kynbrypa, mo Crana kynpTypa Exerpemanbia ysara

Ha SIKOCTI

3aJISKUTH BiJ 3MiH po3po0IeHHS

po3po0IeHHS

Agile akueHTye yBary Ha 6e3M0cepelHbOMY CIIIKYBaHHI M1k
y4aCHMKaMH MpoeKTy. binbiicTh agile-koMaHa po3MillieHi B OTHOMY
odici  (bullpen). o «xomanau 0OOB’SI3KOBO  BKJIIOYAIOThH
NPEJCTaBHUKIB 3aMOBHUKA (3aMOBHUKH, SIKI BU3HA4YalOTh MPOIYKT,
MEHEKEPHU TIPOJIYKTY, Ol3HEC-aHANITUKH a00 KOopHucTyBaui). Takox
0 KOMaHIM BXOJATh TECTYBAJIbHUKHU, Ju3aiiHepu iHTepdeicy,
TEXHIYHI aBTOPU Ta MEHEKEPH.

I3 agile-meToniB moTpiOHO BUALIMTH SCrUM, 10 BCTAHOBIOE
npaBWia KEpyBaHHS TMPOIECOM  PO3POOJCHHS Ta  J03BOJISIE
BUKOPUCTOBYBATH B)KE€ ICHYIOYI NMPAKTUKHU KOJYBaHHS, KOPUTYIOUU
BUMOTH a00 BHOCAYM TaKTU4YHI 3MIHW. Bukopucranus i€l
METOJIONIOTIi JTa€ MOXKJIMBICTH BHSIBIISITA 1 YCYBaTH BiJIXHIJICHHS Bif
Oa’kxaHOTO pe3y/ibTaTy Ha HAWOUIbLI PAaHHIX eTamax po3poOJeHHS
IPOTPaAMHOTO MPOJYKTY.

Scrum-meronm iteparniiiHi Ta iHKpemeHTHI. Koxna iTeparris
(ctipuHT) TpUBae ympoaoBxk 15-30 AHIB 1 NMOBHMHHA 3aKIHYMTHUCSA
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npupocToM (YHKIIIOHATBHUX MOJmBocTer. Ilim wac copuHTy

000B’3KO0BO BiI0yBalOTHCS 3yCTpiui AIHOBUX 0Ci0:

o ITnanysanna cnpunmy (Planning Meeting) — BinOyBaeThcs Ha
noyvartky ireparii. He Ginbine 4-8 rogux.

e  Mimune (Daily Scrum) — BinOyBa€eTbcsi KOXKHOTO JTHS YIIPOZOBXK
crpunty. TpuBae 15 XxBuiuH.

o Jlemoncmpauyin (Demo Meeting) — BinOyBaeThcs B KiHII iTepariil
(cipunTy). OOME)KeHa 4 TOAUHAMMU.

e Pempocnexmusa (Retrospective Meeting). Yci wieHn KoMaHIu
pO3MOBIAAIOTE TMPO CBOE CTABICHHA JIO XOAY CIPUHTY.
Oo6Mexeno 1-3 roguHaMu.

JliiioB1 0cOOM PO3MOAUIAIOTHCS HA B TPYITH:
® noguicmio 3a0iani y Ipoueci po3poOiIeHHs («CBHHI»):

o Bnacuuk IIpoaykty (Product Owner);

o KepiBauk (ScrumMaster);

o Komanpga (Scrum Team);
®  npuyemmi 10 PO3POOICHHS («KypH»):

o Kopucrysaui (Users);

o Kiientn, [Iponasii (Stakeholders);

o Ekcneptu-koncynsrantu (Consulting Experts).

Bignmaroun mepesary 0OesnocepeiHbOMY CIIJIKYBaHHIO, agile-
METOJM 3MEHIIYIOTh OOCST MHCbMOBOI JOKYMEHTallli MOPIBHSAHO 3
IHIIMMH METOJAaMHU, IO BUKIWKAE KPUTHUKY MPUXHIBHUKIB OUIBII
dbopmalizoBaHUX MiAXOIB.

Ilamepnu npoexmyeanus

CtBOpIOIOYM 00’€KT, y TOMY YHUCIi W MPOrpaMHHUNA MPOIYKT,
PO3pPOOHUK YacTO CTHUKAETHCS 13 3aBIAHHSMH, SIKI BXKE XTO-HEOYIb
BupimmB. Y 70-1i pp. XX cr apxitektop Kpucrodep Anexcanaep
(Christopher  Alexander) [37]  3anpomonyBaB  miabjaoHH
NPOEKTYBaHHS OyAWMHKIB Ta MicT. Yepe3 HAecATHIITTS U ines
nepepocia y mporieci po3poosnerss [13 1o mabnoHiB MpoeKTyBaHHS
iHTepdeiicy kKopucTyBayda, 3anpornoHoBaHux Bapaom Kanuinremom
(Ward Cunningham) ta Kentom bexom [38]. [lami imes Oyna
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aKTHBHO IMIIXOIUICHa Ta PO3BHHYTA y BUIJISAI KaTaJory MaTEpHIB
OOII. Le# xaranor [39] craB gyxe NONyIIpHUM cepell pO3pOOHHKIB
1 yacto 3rangyerbes sk natepHu GoF («Gang of Foury, abo «Oanna
4OTUPHOX», — 3a KUIBKICTIO aBTOpiB). Imes MOBTOpHOTO
BUKOPUCTAHHA HE TUIBKU KONy, a W apXITeKTYpHHX Ta MPOEKTHUX
pilleHb BHSBMJIACS HACTIIBKM YCIHIIIHOK, IO CHOTOAHI MaTepHH
MPOEKTYBAaHHS IIHUPOKO 3aCTOCOBYIOTBCS B PI3HUX METOJUKAX
PO3pOOIIEHHS POTPAMHOT0 3a0€3eUeHHS.

Y pobori [39] mig namepnamu npoexmyseanmns 00’ €KTHO-
OpPIEHTOBAHMX CHUCTEM PO3YMIIOTh OMHC B3a€MOJIii 00’€KTIB 1 KJIACIB,
Q/IalITOBAaHUX IS BHPIMICHHS CIUIBHOI 3a/adi MPOEKTYBAaHHS B
KOHKPETHOMY KOHTEKCTI.

IcHye GaraTo matepHiB poO3pOOJCHHS MPOTPAMHUX CHUCTEM,
AKi BiIMiHHI c(peporo 3acTocyaHHs, MaclmTaboM, 3MiCTOM, CTHUIIEM
ornucy. Hampukman, 3anexHo Biag o0iacTi BUKOPHCTAaHHS ICHYIOThH
Taki TaTepHHU, SIK MATePHH aHali3y, MPOCKTYBaHHS, KOIYBaHHS,
pedaxTopunry, TECTYBaHHS, peasizarii KOPIOPAaTUBHUX
3aCTOCYBaHb, WIa0JIOHM poOOTH 3 0OazaMu JaHHX, I1a0JIOHU
PO3MOMINICHUX JOAATKIB, MAOIOHN POOOTH 13 0AraToMmOTOKOBICTIO,
11a0JIOHM JOKYMEHTYBaHHS Ta 1H.

B ocranHe necaTwniTTA II1a0JOHU BIPOBAKEHI HAaBITh Yy
poboty MmeHemkepa mporecy pospoobnenHs [13 (xeiimca Komui,
Hina Xappicona «Organizational Patterns of Agile Software
Developmenty», Toma Jlemapko, Tima Jlicrepa «Adrenaline Junkies
and Template Zombies: Understanding Patterns of Project
Behaviory).

VY naHuil yac HaOUIBII NOMYJISPHUMU MaTEPHAMHU € TaTEpHU
npoekTyBaHHSA. OJHI€I0 3 HAWMOIIMpPEHINMX Kilacugikaliil Takux
naTepHiB € Kiacudikamis 3a CTylNeHeM JeTajizailii Ta piBHEM
abcTpakuii  po3rIsSHYTHX  cucTeM. llaTepHH  NMPOEKTYBaHHS
NPOTrpaMHUX CUCTEM MOIUIAIOThCS Ha Tpu Kateropii [40] (puc.44).

Apximexmypui  namepuu, HaWOIIBII  BUCOKOPIBHERI,
OMKCYIOTh CTPYKTYpHY CX€My MPOTrpaMHOI CHUCTEMH B LJIOMY. Y
MaHii cxeMi 3a3HAydaloTbCcs OKpemi (PYHKIIOHAIbHI  CKJIAJIOBi
cucteMu (IMIJICUCTEMH), a TaKOXX B3a€EMOBIIHOCUHHM MIX HHMH.
[TpuknazomM apxiTeKTYpHOTO HaTepHy € Jo0pe Bioma IporpamHa
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napaaurma "Mojenb-BUursa-koHTpoaep” (model-view-controller -
MVC).

Hatisuwudi piseHo APXiTeKTypHi
MPOEeKMyB8aHHsA nare p HU

MaTepHH

NPOEKTyBaHHA

HaliHuxcyuli pieeHs
MpoeKkmy8aHHA

Pucynok 44 — I11abnoHM IPpOEKTYBaHHS IPOIPaMHUX CUCTEM

Idiomu, HU3HKOPIBHEB] TATEPHU, MAIOTh CIIPABY 3 MUTAHHIMHU
peamizanii neBHOi mpoOieMu 3 ypaxyBaHHSIM OCOOJIMBOCTEH MOBHU
nporpamyBaHHs. [Ipu 11poMy yacTo OfHI ¥ T1 cami 171IOMU JJIS PI3HUX
MOB NpPOrpaMyBaHHS MalOTh Pi3HUI BUTISAA abo0 B3araai BiACYTHI.
Hampuxknan, B C++ uis ycyHEeHHSI MOXKIIUBUX BTpaT Mam'siTi MOXKYTh
BUKOPUCTOBYBATUCS 1HTEJEKTYalbHI MOKAKYMKH. [HTEIeKTyalbHUMN
MOKAKYUK MICTUTh TMOKKYUK HA JUISHKY TUHAMIYHO BUIUICHOL
nam'saTi, mo OyAe aBTOMAaTUYHO 3BUILHEHHWH TPU BHUXOJl 13 30HH
BUJIUMOCTL. Y cepefoBuii Java Takoi mpoOieMu pPOCTO HE ICHYE,
OCKUJIBKM TaM BHUKOPHUCTOBYETHCS AaBTOMATHYHE CKJIQJaHHS CMITTS.
Sx mpaBuio, Ui BUKOPUCTAHHS 1A10M MOTPiOHO TIMOOKO 3HATH
0COOJIMBOCTI 3aCTOCOBYBaHOI MOBU IIPOTpaMyBaHHS.

3as0annus KodcHO20 namepHy — NaTH YiTKAK ONKC TPOOIeMU
Ta i BUpilIEHHS y BIANOBiAHINA ob6nacti. Y 3araJbHOMY BHIAQJIKY
OITKC MATEePHY 3aBXKJM MiCTHTh Taki enementH [38]:

e Haszea namepny — yHIKallbHE 3MICTOBE IM'S, 110 OJHO3HAYHO
BU3HAYAE JIaHy 3aj7ady abo mpoliemy i ii pillieHHs.
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e Pozg'sisyeana 3a0aua — HAAETHCS PO3YMIHHS TOTO, YOMY
po3B's3yBaHa mpobsemMa AIHCHO € TaKO, YITKO OMHUCYE i1 MexXi.

e Piwenns — 3a3HAYAETHCS, SK caMe JlaHE DILICHHS IOB'A3aHe 3
po0JIeMOI0, HABOAATHCS IUISIXH 11 BUPIIICHHS.

o Pesynbmamu SUKOPUCMAHHS namepHy — SK TPaBWIO, IIe
nepeBar, HeIOIIKA Ta KOMIIPOMICH.

Ha puc.45 nokazana knacudikanis ma0aoHIB TPOSKTYBaHHS
inpopmariitaux cucrem [41].

Halisuwutli piseHb MaTepHu iHTerpauii
MpPoeKkmysaHHsA IC

ApxiTeKTypHi
naTepHu

Haliruxcyuli piseHo MaTepHU NpoeKTYBaHHA
MPOEeKmMy8aHHSA Knacie/o6’ekrie IC

naTepHW po3noginy naTepHW
060B'A3KiB MiXK CTBOPEHHS
knacamu/o6'exTamm 06'ekTiB

CTPYKTYPHI
naTepHu

Pucynok 45 — 11labnonu npoektyBaHHs iH()OpMaLIHHX CUCTEM

APpXITEKTYpHI TaTEPHU TAKOXK 00’ €HYIOTbCS Y TPYIIU:

® CTPYKTYpHI, apXiTeKTYpHI NMaTepHU — CIYTYIOTh JJIs OpraHizarii
KJ1aciB a00 00’€KTiB CUCTEMH y 6a30Bil MIACTPYKTYPI;

® [aTepHH YOpPaBIiHHA — s 3a0e3NedyeHHs HeoOX1IHOTo
CHCTEMHOT0 (PyHKIIIOHAITY.

VY cBo yepry, maTepHu YIpPaBIIHHSA PO3JIJICHI Ha MaTepHU
[IEHTPaJIi30BaHOTO YINpPaBIiHHA (MAaTE€PHHU, B AKUX OHA 3 IMiJICUCTEM
MOBHICTIO BIAMOBIAA€ 3a yMpaBIiHHSI, 3aIyCKae 1 3aBepurye poOoTy
pelTH TiACUCTEM), NAaTepHM YOPaBIiHHSI, sKi MepeadavyaroThb
JIEIEHTpaII30BaHe pearyBaHHs Ha MOJii (3T1IHO 3 1M TaTepHaM Ha
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30BHIIIHI TIO/ii BIJIMOBIIA€ BIIMOBIIHA MIICKCTEMA), Ta TTATEPHH, SIKi
OTMHCYIOTh OPTaHi3alliio 3B'I3KY 3 0a3010 TaHUX

[Tarepuu iHTerparii iHGOPMAIIHHUX CUCTEM 3HAXOIATHCS HA
BEPXHBOMY  piBHI  Kiacugikamii  maTepHiB  MPOEKTYBaHHS.
AHAJIOTIYHO MaTepHaM OLIbII HU3BKHUX PIBHIB KiIacudikamii cepen
naTepHiB iHTerpauii BHIUIEHAa Tpyna CTPYKTYpHHX IaTEpHIB.
CTpyKTypHI MaTepHH OMUCYIOTh OCHOBHI KOMIIOHEHTH 1HTEPOBAHOI
metacucteMu. Jlist ommcy B3aeMoaii OKpeMHX KOPHOPAaTUBHUX
CHUCTEM, BKJIFOUEHUX hi (0] IHTErpoBaHO1 METaCHCTEMH,
BUKOPHUCTOBYEThCSI Tpymna TMaTepHiB, 00'€HAHUX BIAMOBIIHO 10
MeTroxy iHTerpamii. IHTerpamisi KOpmopaTuBHUX i1H(POpPMALIHHUX
cucTeM mepeabdadae opraHi3oBaHU OOMIH JAaHUMH MK CHCTEMaMH,
JUIL SIKOTO BUKOPUCTOBYETHCS BiAmoBimHWN mnarepH. HeoOximHo
3a3HAUMTH, WI0 Ha BIAMIHY B TaTepHIB MPOCKTYBaHHA
KJ1aciB/00’€KTIB 1 apXiTeKTypHHX CHUCTEMHHUX IaTEPHIB BiIHECEHHS
OKpPEeMOro maTepHy IHTerpauii JO TOr0 YW IHIIOTO BUAY € MEHIII
YMOBHUM.

[Ipo 1maGnoHuM  MPOEKTYyBaHHS  3HAIOTh  PO3POOHHKH,
NPOCKTYBAIBHUKH, apXiTEKTOpH, aje Mpo e SBHIIE a0COIIOTHO
HIYOTO HE BiZIOMO KOPUCTYyBadaM,JJisl SIKUX 1 po3podisiacs MoBa
nrabioHiB Asnekcanjaepa [37]. Ha croromHinmHii 1eHL OCHOBHA POJIh
1a0JIOHIB - 1€ TOBTOPHE BUKOPUCTAHHS JOCBITY B PI3HUX 00JIACTSIX
po3pobuienns [13, ycyHeHHs KoMyHIKaliiHOTO Oap'epy BcepeauHi
KOMaHAX pO3POOHHKIB 1 MDK HUMH, MIJIBHUIIEHHS SKOCTI
CTBOPIOBAHOTO TPOIYKTY 3a PAaxXyHOK BHKOPHCTaHHS IEPEBIpEHHUX
POKaMU pillIeHb.
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Humannsa ona camokonmpo.io

1.

no

&

9.

[Tepemivith Bi3yasibHI HOTAIlli JUIsI MOJCIIOBAHHS MPEAMETHOL
o0JacTi Ta BU3HAUTE 00JIACTI iX 3aCTOCYBaHHS.

Onumrite ocHOBHI Kiacudikaropu mosu UML.

SIki miarpamMu BUKOpUCTOBYIOThCS B MoBI UML? Jlnst woro BoHM
BUKOPUCTOBYIOTHCS?

SIxi Mmetopoorii po3pobseHHs BaM BioMi? HaBeniTe mpukiam.
[Tepemiuith mepeBaru rHy4YKoro po3po0biaenus [13 ta 3a3naure ii
HEJIOJIIKH.

[lepeniviTh Ta  MOSCHITh OCHOBHI XapaKTePUCTUKU
yHidikoBaHOTo0 mpoiiecy po3pobaenns [13.

SIki Momem  MPOrpaMHOI  CHCTEMH  PO3pOOJSIOTBCS B
yHidikoBanomy nporeci RUP? [TopiBHsiiTe ix.

Busnaute ocobnmBocTi Metomonorii  Microsoft  Solution
Framework.

Sxi IiHHOCTI Ta NPHHIWIM TOKIAJACHI B OCHOBY METOIIB
eXtreme Programming?

10. 1o € ocoOauBOCTAMH METOIIB SCrum?
11. Mopisusiite merononorii RUP, MSF ta XP.
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