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TEMA 1. AHAJII3 BUMOTI — ETAII PO3POBKH TPOT'PAMHOI'O
3ABE3IIEYEHHSA

1.1. Inxenepis 113

IIporpamue 3a6e3neyenns (I13) — HaGip KOMI'IOTEPHUX MpoOrpam 1 MOB'sA3aHa 13
HUM JokyMeHTarlis Ta nanni (ISO/IEC 12207).

Kutrenii uuka I3 (PKII) - HenepepBHUiT TPoIIEC 3 MOMEHTY TIPUHHSTTSI PIIICHHS
npo ctBopeHHs 13 1o BuitydeHHs Horo 3 ekcrutyarariii.

OcHoBHi npouecu Ta eranu KLI:

e Cnerudikallis BUMOT — OIUC BUMOT JI0 TPOTPaMHu, siKi 000B'S3KOBI

JUIsl BAKOHAHHSI, OIKC TOTO, 110 NporpamMa NOBUHHA BUKOHYBATH.
e [IpoekTyBaHHS MporpaMu — OIMKC TOTO, SIK Iporpama Oyzie MpaioBaTy.

e KonyBaHHS — BUXITHHI KOJ 1 (haitii KOHQITYpaIrii.
e TecTyBaHHS — KOHTPOJIb BIAMOBIAHOCTI MPOTPAMU BUMOTaM.

® JIOKyMEHTYBaHHs — JOKyMEHTallisl 10 POrpamH.
e Cymnposiz.
Meta po3pooku 113 — y BinBenenmii yac i 01mKer, po3poduru sikicue I3, Take,
1110 32/10BOJIbHSIE peaJIbHI MOTPedr KOPpUCTYyBava.
Ha pwuc.l npuBegeHi cTaTMCTM4YHI JaHl MPOEKTIB B o0iacTi iHGOpMaliiHUX

TexHojorii, 3i0pani rpymoto The Standish Group International, Inc. (Tax 3BaHui
CHAOS Report). /la Hi BigHOCATBCS A0 npoekTiB B CIIIA.

W mesw=acai
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1o tepminonorii The Standish Group:

Veniwunumu npoexmamu BBaXarOThCs Ti, AK1 BUKOHAHI 0€3 MOPYIIEHHS YacOBHUX 1
OIOIKETHUX OOMEXEHb, 3 (YHKI[IOHAIBHICTIO, SKa CIIBMNAJa€ 3 IUIAHOBAHOK B
cneruikarii.

Jlo npobnemuux npoexkmie BiTHOCITH Ti, SKi 3aBEPIICHI, 1 CIPaBHO (PYyHKIIIOHYIOTb,
ajge mpH iX BUKOHAHHI BUHHUKJIM MEPEBMILEHHS 4acoBOTro rpadika, OIOKETY, 1 B HUX
peasi3oBaH1 He BCl 3asBiieH] B crienudikaiii QyHKIi.



1o nposanvHux npoexmie BITHOCSTH Ti, K1 MPUIMHEH] 10 3aBEPIICHHS, a00 HIKOIU
He Oy/1yTh 3aBEpIIICHI.



Sk BUIHO 3 AiarpamMu, 3a 8 pOKiB ICHY€E MPOTPEC B CTBOPEHH1 YCIIMIHININAX MPOEKTIB,
IpoTe, YacTKa MPOOJIEMHHUX MPOEKTIB 3aJUIIAETHCS BEIUKOIO.

OCHOBHI TPUYMHM YCITIXIB 1 IPOBAILY MPOEKTY:

Ipuyunu nposanis:

e Hepnocrarubo BuxijgHoi iHpopMmaii Big kmienrta (12,8%)
e Henosni Bumoru 1 cnenudikarii (12,3%)

e 3minu BuMor 1 cnenuikaiiit (11,8%)

Ipuyunu ycnixis:

e [ligkmroueHHs 10 po3poOku kopuctyBada (15,9%)

e [linTpumMka 3 cTOpOHM BUKOHABYOTO KepiBHHUIITBA (13,9%)

e UYiTka mocranoBka Bumor (13,0%).

1.2. PiBHi BUMOT.

AHani3yroud NPUYMHM YCIIXIB Ta MPOBaIIB, pOOMMO BHCHOBOK MPO BaXJIHMBICTh
BU3HAYEHHS Ta YOPABIIHHS BUMOraMH IpH po3poOLl MPOEKTIB, TOMY IH)KEHEpis
(anami3) BUMOT MOTpedye AOJATKOBOTO PO3TIISY.

HaBenemo OCHOBHI BU3HAUEHHS IKUMH KOPUCTYIOTHCSI B IIPOLIEC] aHAJII3y BUMOT IIpU
po3po0Oiii mporpamuux cuctem (I1C)

Bumoru no II3( software requirement)

- e yMOBH a0 MOXJIMBOCTI, HEOOXIJHI KOpUCTyBayaM JUisl BUPIIICHHS
npo0seM abo TOCITHEHHS LILICH;

- e yMOBH ab0 MOXJIMBOCTI, sSIKUMH ToBHHHa BosomitTh IIC abo cucremHi
KOMIIOHEHTH, 1100 BHUKOHATH KOHTPAaKT a00 3aJOBUTBHUTH  CTaHIapTaM,
cneru@ikarisaM ado iHmUM (HOopMaTBHUM TOKYMEHTAM;

- 3aJI0OKyMEHTOBAaHE MPEICTABICHHS YMOB a00 MOXJIMBOCTEW AJIsi MyHKTIB 1-2
(IEEE Standart Glossary of Software Engineering Terminology,1990).

Bumoru no II3 — e cnenudikariisi Toro mo MoBUHHO OyTH peanizoBaHo. Lle onucu
MOBEJIHKM CHUCTEMH, BJIACTUBOCTI cucTeMu abo ii arpuOytn. BoHu MOXyTh OyTH
oOMeKeHH1 TTpoiiecoM po3poOku cucrteMu. (Sommervile,1997).

Bumoru no 13 cknagaroTscs 3 3-X piBHIB:

Oi3Hec-suMo2u;
BUMO2U KOPUCMYBAUIE,
@yHKYiOHANbHI 8UMORU.

[Ipu 11bOMy KOXKHA CUCTEMA XapaKTEPU3YEThCS He@hyHKYIOHANbHUMU BUMO2AMU.

Mogenb Ha puc. 2 UTIOCTpY€E cnocid MpeACTaBICHHS BUMOI, CXEMAaTUYHO MOKa3ye
oprasizaiito BumMor. OBasl — mo3Hauae TUI 1HPOpMaIii sl BAMOT, NPSIMOKYTHHUK CIIOCi0
30epiranns iHdopmallii (TOKyMEeHTH, J1arpamu, 0a3u nanux) [1].

Biznec-Bumoru(business requirements) MICTSITb BHUCOKOPIBHEBI LIl OpraHizaiii
abo 3amoBHUKIB [13.

Sx mpaBmio, iX BUCIOBIIOIOTH, TI XTO (DIHAHCYE NPOEKT, MOKYII CHCTEMH,
MEHEPKEPU KOPHUCTYBadiB. B IIbOMy JOKYMEHTI MOSICHEHO IJisi 4YOro HeoOXiJHa Taka
cucTeMa, TOOTO OMNMUCAHO yini sIKI OpraHizailiss mMae Hamip AocsarHyTH. Yacto Oi3Hec



BUMOTHY 3alHUCYIOTh B (OpMI JOKYMEHTa Ipo 00pa3 1 MeXl MPOEKTY, SIKM HAa3WBaIOTh
ycmaeom npoexkmy (project charter) abo odoxymenmom pumnkosux eumoz (market
requirement document). Bu3Ha4eHHS MEX TMPOCKTY € TEPIIUM €TaroM YIPaBIIiHHS
3arajJbHUMHU MTPoOIeMaMu «PO3MOB3aAHHS MEK.



PYHEIOHAILHL HedyaxmioHanmsHi

EBizHec-BHMOTH

1 JoevwmesT nopo obpas 1 MeXE] IpOBETY

BEumoru
KopHCTVEAYiE

1 JoEvyMeHT Opo BaplaHTH BEHKCOPHCTAHHA

C'HCcTEMHEL Dy HEI IO HATEHL
EHMGCTH EMMOTH H
i

CroenudiKaia BHmMor o 113

OB HAIITHAH
iHTep heHc
OEmexeHHA

Puc.2. B3aeM03B’s13ku KiJIbKOX THUITIB 1H(OpMAIIii 1711 BUMOT

Bumoru kopucryBauiB (user requirements) ONUCYIOTh MU 1 3a1adi, sKi
JI03BOJIUTH KOPUCTYBady BUPILIYBaTH JaHa CUCTEMA.

Jlo crioco0iB MpeaCTaBICHHS TaKUX BUMOT BITHOCSTHCS BaplaHTH BUKOPUCTAHHA,
cueHapii 1 Tabiuul «IoAis-BIATYK». B IbOMy TOKyMEHTI BKa3aHO, IO KJIIEHTH MOXKYTh
pPOOUTH 3 TOIOMOTOI0 CUCTEMH.

DOyHKIIOHAIbHI BHMOIH (functional requirements) BU3HAYAIOTh
dbyskiionanpHICTh 13, sSKy po3poOHUKM MOBHHHI 3a0€3MeYuTH, MO0 KOPUCTyBaul
3MOTIJIM BUKOHATH CBOi 3aBIaHHS B ME&XaX O13HEC-BUMOT.

[nkonu iX Ha3uBarOTh BUMOTHW moBeAiHKH (behavioral requirements), BOHU MICTATH
MOJIOKECHHS 3 TpPaauIliiHUM «moBuHHa». Hampukman, «Cucrema TOBHHHA TIO
CJICKTPOHHIA TOIITI  BIANPABISATH KOPUCTYBauy MiATBEPIDKCHHS 3aMOBJICHHS.
OyHKIIOHAJIbHI BUMOTH OMUCYIOTh, III0 PO3POOHUKY HEOOXI1THO peasizyBaTy.

TepmiHOM cucTeMHI BHMOrM (system requirements) MO3HaualOTh BHCOKOPIBHEBI
BuMoru 110 11C, K1 MicTSITh 6araro migcuCTEM.

Biznec-npaBuiaa (business rules) BKIIOYat0Th KOPIIOPATUBHY MOJITUKY, ITOCTAHOBH
yIPAaBIIiHHS, IPOMKCIIOBI CTAHJAPTH 1 YUCEIIbHI aITOPUTMHU.

biznec-npaBuna He € Bumoramu A0 [13, ToMy 110 BOHM 3HAXOIATHCS 30BHI MEX
Oynb-sikoi cuctemu [13. OmHak BOHM 9acTO HAKIAJalOTh OOMEKEHHS, BU3HAYAIOUU XTO
MO’K€ BUKOHYBAaTH KOHKPETHI BapiaHTH BUKOPHUCTAHHS, a00 SKUMH (YHKITISIMHA TOBUHHA
BOJIOJITU CHUCTEMa, sIKa MIJIArae BiAMOBIIHUM MpaBuiaMm. [Hkonu Oi3Hec-mpaBuia €
JOKEpesIoM aTpuOyTiB SIKOCTI, SIKI peai3yloThCs B (PyHKIIIOHAIBHOCTI.

OyHKITIOHATBHI BUMOTH JIOKYMEHTYIOThCS B cnemugikanii Bumor g0 I3
(software requirement specification, SRS), me ommcyeTbcsi odiKyBaHa TOBEHIHKA
CUCTEMH.

Ile moxxe OyTm MOKyMEHT, 0a3a JaHWX, TAOMWIA 3 BUMOTAaMH, CXOBWINE JaHUX B
KOMEpUIMHOMY 1HCTPYMEHTI YNpaBIIHHS BHMOramMu, a00 HaBiThb Hallp KapTOK IS
HEeBeJIUKOro npoekty. Cnenudikaiis BUMOr 10 113 BUKOPUCTOBY€ETHCS MpU po3poOIl,



TECTyBaHHI, TapaHTIi SKOCTI MPOAYKTY, YIPAaBIIHHI MIPOEKTOM 1 3B’SI3aHUX 3 MPOCKTOM
dyskiisax. Okxpim  (yHKIiOHaNTEHUX B crenudikaiii MICTATbCS HedyHITIOHAIBHI
BUMOTH, JIe OTIMCAaHI LiJi 1 aTpuOyTH SKOCTI.

AtpudyTn sikocti (quality attributes) € qogarkoBuUM onucoMm (YHKLIA MPOIYKTY,
OMKC XapaKTEPUCTUK BAXIMBUX ISl KOPUCTYBAYiB a00 pO3POOHUKIB.

Jlo TakuMx XapaKTEPUCTHUK BIJIHOCATHCS JIETKICTh 1 TPOCTOTAa BUKOPHUCTAHHS,
IPOCTOTA TEPEMIIIEHHs, IIIICHICTh, €()EKTUBHICTh 1 CTIHKICTH a0 300iB. IHIN He
(GYHKIIIOHAJIBHI BUMOTH OIUCYIOTh 30BHIIITHI B3a€MO/Ii1 CHCTEMH 1 CEPEIOBHIIA, a TAKOXK
0OMEXXEeHHS Ju3aiiHy 1 peami3airii.

Oo0me:keHHsi(constraints)  cTOCylOThCS  BHOOPY  MOXKIHMBOCTI  PO3pPOOKHU
30BHIIIHBOTO BUTIISIY 1 CTPYKTYPH TIPOAYKTY.

Xapakrepuctuka (feature) — 11¢ Hallp JOTIYHO 3B’SI3aHUX (PYHKI[IOHAIBHUX
BHUMOT, 5IK1 3a0€3MeUyI0Th MOXKJIMBOCTI JIJI1 KOPUCTYBaya 1 BIANOBIIAI0TH O13HEC-1T1ISIM.

B o6nacti xomepuiiiHoro I3 XxapakrepucTuka € rpyrnor BHUMOIL, Ky BUPI3HSIOThH
BCl 3alllKaBJI€HHI O0OCOOM, $KI BaXJIUBI NpPH MNPUHHATI PIILIEHHA NP0 MOKYIKY.
XapaKTepUCTUKU TPOAYKTY, SKI IEepepaxoBye KIIEHT, HE EKBIBAJEHTHI THUM sKi
HEOOXI1JTH1 JIJIsl BUPIIICHHS 3a]1a4 KOPUCTYyBaua.

Xova B Mozenm Ha puc.l TOTIK BUMOT TOKa3aHO B HAINPSMKY 3BEPXYy BHU3, MPOTE
CJiJ OYIKYBATH 1 LIUKJIIB, 1 iTeparlii Mixk Oi3HEC-BUMOTraMH, BUMOT'aMU KOPHUCTYBadiB Ta
(byHKIIIOHAIPHUMU BUMOTaMHU.

1.3. Po3po0ka i ynpasJliHHsI BAMOIaMH

Jlessiki aBTOpM Ha3MBalOTh LTy O0OJACTh PO3POOKM TEXHIYHUX YMOB
(requirements engineering) AnHaniz Bumor (AB) abo iHxeHepist BUMOT (puc. 3) BKIIIOUa€e
B cebe eTan po3pooku sumoe (requirements development) ta eran ynpaesnints eumocamu
(requirements management).

DBRIacTe pospobkl TEXHIMHNEY YMOE

,—//"K

Pospobra Bumor YV OpaBMHHA EHMOTAMHE

Bumenenua Amams HoKyMeHTVEAHHA Ileperipra

Puc.3 KommoneHnTu iHxeHepii BUMOT

B cBoto uepry Pospobka éumoe BKIrodae etan gusaenenns (elicitation); ananizy
(analysis); ookymenmysanus (specification) ta nepesipxu (validation).

Po3po0Oka BUMOr — 1I€:

. 1AeHTU(IKALS KJIACiB KOPUCTYBaUIB JJIsl JAHOTO MPOIYKTY;
. 3'sscyBaHHS MOTPEO THX, XTO MPEJICTABIISIE KOYKEH KJIac KOPUCTYBauiB;

. BU3HAYEHHS 3aBJaHb 1 LIJIEH KOPUCTYBaUlB, a TAKOXK OM3HEC-LILIEH, 3



SIKMMH TI0B'sI3aHI1 3aBJaHHA |



. aHami3 iHdopmMarlii, oTpuMaHOi BiJ KOPHCTYBayiB, 1100 BIAOKPEMUTH
3aBIaHHS Bl (QYHKI[IOHAIBHUX 1 HE(PYHKI[IOHAIBHHX BHUMOT, Oi3HEC-TIpaBul,
nependadyyBaHUX PIllIEHb 1 30BHIMIHIX JaHUX;

. pPO3MO/171 BUCOKOPIBHEBUX BUMOT 1O KoMIoHeHTax [13, Bu3HaueHuM B
CUCTEMHIN apXITEeKTypi;

. BCTAHOBJIEHHS BITHOCHOT BaXKJIUBOCT1 aTpUOYyTIB SKOCTI;

. BCTAHOBJICHHS TIPIOPUTETIB peaizallii,

. JOKYMEHTYBaHHs 310paHoi iH(popMmaliii 1 mody10Ba MOJENIEH;

. nepenisa cuerudikaiii BUMOT, IKUI T03BOJISIE YIIEBHUTHUCS B TOMY, IO

3aUTH KOPHUCTYBauiB BCIMa PO3YMIIOTHCS OJHAKOBO, 1 YCYHEHHS MPOOJIEM [0
nepeaayl 10KyMEeHTa pO3pOOHUKaM.
[TocTynoBicTs mpouecy — KIOY J0 YycHixy po3poOku Bumor. I[lnanyiite

MUKJIYHICT, JOCHIIKeHb, JETali3yHTe BHCOKO PIBHEBI BHUMOTH 1 YTOYHIOWTE
KOPEKTHICTh Y KOPUCTYBAYiB.

VYOpapniHHA BHMOTaMH — HaOyTTS 1 MIATPUMKA B3a€EMO3TOAM 3 3aMOBHHMKAMH IPO
BUMOTH 110 cTBOoproBaHoro I13. Jlo Aiil mo ynpaBiiiHHIO BUMOT'aMH BIHOCSTHCA:

BHU3HAYEHHS OCHOBHOI BepcCii BUMOT (MUTTEBUI 3pi3 BUMOT JIJIsi KOHKPETHOI Bepcii
MIPOJIYKTY);

MepervIs] MPONOHOBAHUX 3MIH BUMOT 1 OIIIHKA BIpOTiTHOCTI Jii KOKHOT 3MIHHM JI0 1i
YXBaJICHHS,

BKJIFOUEHHS CXBaJIE€HUX 3MiH BUMOT B MPOEKT BCTAHOBJIEHUM CIIOCOOOM;

Y3TOPKCHHS IUIaHy MPOEKTY 3 BUMOTaMH;
0OroBOpEHHS HOBUX 3000B'sA3aHb, 3aCHOBAHUX Ha OI[IHEHOMY BILIMBI 3MiHU BUMOT;

CTIOCTEPEIKEHHS 32 OKPEMHMH BUMOTaMH JIO iX JIN3aiHY, IOYaTKOBOTO KO i
BapiaHTIB TECTYBAaHHS;
CIIOCTEPEKEHHS CTAaTyCy BUMOT 1 Jii TIPH 3MiHI BIPOIOBX BCHOTO MPOEKTY.

OcHOBHI Hacnigky MpoOIeM 3 BUMOramu — mepepoOKa Toro, 0 Ha Bally AYMKY,

Bke rotoBo. Ha me Butpauatores Big 30 mo 50% 3arampHOro OrOMKETY pO3pOOKH,
MIOMUJIKYA B BUMOTaxX BapTyroTh BiJ 70 10 85% BapToCTi mepepoOKH.

Pusuku ipu pospo6in I13:
® HEIO0CTATHE 3aTyYCHHS KOPUCTYBaYiB,;

® (PO3pPOCTaHHS» BUMOT KOPHUCTYBaUiB;
® BO3HAYHICTH BUMOT;

® (IMO30JI0YCHHS MPOIYKTY;

® MiHIMaNbHa crienudikaris;

® [POMYCK KJIaCiB KOPUCTYBauiB,

® HemOase TUIaHyBaHHS.

[lepeBaru BUCOKOSIKICHOT'O IIPOIIECY PO3POOKHU BUMOT

® MeHIIe 1e(PeKTiB y BUMOTaX;

® MEHIIIE epepoOoK;



MEHIIIEe HEeTIOTPIOHUX (YHKIIIH;

HIDKYa BapTICTh MOAMQIKAIIii;
IIBU/IIIA PO3POOKa;

MCHIIIC PO3IIOB3aHHA MCIK,

MeHIIe 6e3/1a1y B IPOEKTi;



® TOYHIIII OI[IHKU TECTYBAaHHS;
® 33JJ0BOJICHHS 3aMOBHHKIB 1 pO3pOOHHUKIB.

1.4. XapakTepuCcTHKH XOPOIIUX BUMOT

Haiikpamuii crocid BUBHAYUTH YU BUMOTH MAlOTh OakaHl aTpuOyTH — MOMPOCUTH
KUIBKOX 3aIIKaBJICHUX B TMPOEKTI OCI0 YBaXKHO MeperisHyTU crienudikaiiiro. Bonu
MOXYTh BUSBUTH Di3HI TUNM npodreM. Hampukiaa, aHamiTUKH 1 PO3POOHUKH HE
MOXKYTh TOYHO BU3HAUUTU MOBHOTY 200 KOPEKTHICTh JOKYMEHTY, TOJIl IK KOPUCTyBayam
HE BAACTHCS OLIIHUTH TEXHIYHI XapaKTEPUCTUKHU.

XapakTepuCTUKU OKPEMHUX MOJO0KEHB crierudikallii BUMOT:

Ilosnoma. KoxHa BUMOra oBMHHA MIOBHO OMKUCYBaTH (QYHKI1OHAIBHICTb, SIKY

CJIiJ peanizyBaru B npoaykTi. ToOTO BOHA MOBUHA MICTUTH, BCIO 1HGOpMALliio,
HEOOX1IHY JUIsi PO3pOOHUKIB, W00 IM BHAJNOCA CTBOPUTH ILeH  (PparMeHT
(GYyHKIIOHANBHOCTI. SIKIIO BU pO3yMIi€TE, 110 TaHUX TIEBHOTO POy HE BUCTAUAE,
BUKOPHUCTOBYMTE mo3Ha4uKy « TBD» (to be determined - HEOOX1THO TOO3HAYUTH) HA
MOJISIX SIK CTaHJAPTHHUM Mpanop Jyisi BUAUICHHS TAKOTO MICIiA. 3allOBHUTE BC1 MPOITYCKU
B KOX)KHOMY (pparMeHTi BUMOT, TIEPIII HI’K IPUCTYIATH 10 KOHCTPYIOBAaHHS 1i€i (PyHKIII].

Kopexmuicmo.KoxkHa ~ BUMOra  TOBMHHa  TOYHO  OINUCYBaTH  OakaHy
GbyHKIIOHANMBHICT. JIJIT TOTpUMaHHS KOPEKTHOCTI HEOOXITHHM 3B'SI30K 3 JHKepeIaMu
BUMOT, HAaNpUKJIaa 3 M00aKaHHAMU KOPUCTYBa4iB a00 BUCOKOPIBHEBUMHU CHUCTEMHHMHU.
Bumornu no I13, ki KOHQIIKTYIOTh 3 «0aTbKIBCBKUMU» BUMOI'aMH, HE MOKHA BBaXKaTH
KopekTHUMH. [IpoTe OCHOBHA OIliHKA - 32 MPEACTaBHUKAMHU KOPHCTYBadiB, OT YOMY iM
HEOOX1THO HaJ[aBaTH BUMOTH JIJIsl TIEPETTIs LY.

3oiticnennicmy. HeoOX11Ha MOXKITMBICTh pealli3yBaTH KOKHY BUMOTY 3a B1JIOMHUX
YyMOB 1 OOMEXEHb CHUCTEeMHU 1 omepauidHro cepenoBuia. [lo0 He npumymysaru
HEJOCSDKHI  TIOJIOKEHHS, 3a0e3IeuTe B3a€MOJAI0 PO3POOHHUKIB 3 MapKEeTOJoraMu 1
aHAJTITUKAaMA BUMO31 Ha TMEpioJl BChOTO BUTATAHHS BHUMOL. PO3pOOHHMKHM peasibHO
OI[IHSATH, 1[0 MOJKHA BUKOHATH TEXHIYHO, a 1110 HEMAE, ado 110 3p0OUTH MOXKHA, ajie MpU
JI0JJTATKOBOMY (piHAHCYBaHHI.

Heobxionicms. KoxxHa BMMOTa MOBHHHA BiI0OpakaTH MOXKJIUBICTH, sIKa JIHCHO
HE0OX1JIHa KOpUCTyBauyaM a0o sika MOTpiOHA IS BIAMOBIAHOCTI 30BHIMIHIM CHCTEMHUM
BUMOTraM a0o0 cTraHgapTtaMm. BincTexTe KOKHY BHMOTY aX JO cTaaii 300py ITyMOK
KOPHUCTYBauiB, KOJM BHSBIISUIUCS BapiaHTU BUKOPUCTaHHs, Ol3Hec-mpaBmia abo 1HII
JDKeperna.

Busnauenna npiopumemie. Bu3HauTe TpIOPUTETH KOXKHOI (PyHKIIOHAIBHOT
BUMOTI'M, XapaKTEPUCTUKHU a00 BapiaHTy BUKOPUCTAHHS, 100 BU3HAYUTH, 1110 HEOOXI1THE
JUISL KOXKHOT Bepcli MPOMYKTy. SIKINO BCl MOJIOKEHHSI OJHAKOBO BaXKJIMB1, MEHEIKEPOBI
IpOEKTy Oy/e BaKKO CIPABUTHUCS 13 3MEHIIEHHSIM OIOKETY, MOPYIICHHSIM TEPMIHIB,
BTPATOIO MEPCOHANTY ab0 JOAaBaHHSAM HOBHUX BUMOT B IPOIIECI PO3POOKH.

Heososznaunicmo. Bcl uuTadi BUMOT TOBHHHI I1HTEPIPETYBaTH iX OJIHAKOBO.
[MumniTe JOKYMEHTalliI0 MPOCTO, KOPOTKO 1 TOYHO, 3aCTOCOBYIOUH JIEKCHKY, 3PO3YMLITY
KOpUCTYBauaM. «ICHICTh» — MeETa SIKOCTI BUMOT, MOB’s3aHa 3 TOYHICTIO. 3aHECITh BCl
CreliaabHI 1 3aITyTaHl TEPMIHUA B CIIOBHUK.

Mooicnusicmo nepegipxu. CupoOyiiTe po3poOHUTH JeKiIbKa TeCTiB ab0 3aCTOCyiTe
1HIIT TIPUAOMH I TIEPEBIPKHU, HANPHKIAA eKkcrneprusy abo aeMoHcTparrii, mob
BCTAHOBHTH, UM JIHCHO B MPOAYKTI peali3oBaHa KO)KHA BUMOTA.



XapakrepucTukn cnenundikanii BuMor

HenocrarHbo oTpumaru npekpacHi oOkpemi mnonoxeHHs. Habip Bumor, 1o
CTAHOBUTH CrieM(DiKaIlit0 TOBUHEH BI/INOBIIaTH XapaKTEPUCTHUKAM.
llosnoma. Hisxi Bumoru abo HeoOX1/1H1 JJaH1 HE TOBUHHI OyTH IPOIYIICHI.

V3e000i1cenicmo.  Y3romxeHi BUMOTM HE KOH(MIIKTYIOTH 3 I1HIIMMH BHMOTaMHU
TaKOTO K TUIY a00 3 BUCOKOPIBHEBUMU MPU3HAYCHUMU JIJISi KOPUCTYBa4a, CUCTEMHUMU
a0o Oi3Hec-BuMoramu. Hey3romkeHicTb JOKYMEHTIB CIiJ] YCYHYTH J0 IOYATKY IPOLECY
po3poOku. Bu He 3aBxkaM 3HAETE, SIKE caMe TOJIOKEHHS HEKOPEKTHE (SIKIIO SKeCh
HEKOPEKTHE), MMOKM HE BHKOHAETE JOCTIIKEHHS. PEKOMEHIyeThCs 3aluCyBaTH aBTOpa
KO’)KHOi BHUMOTH, 100 Ji3HATUCS, XTO 1i BUCIOBUB, SKIIO KOH(MIIKT BCe-Taku OyJe
BUSIBJICHUM.

30amnicme 0o mooughixayii. HeoOxiqHO 3a0€3MEYUTH MOXKIUBICTH MEPEPOOKHU
BHUMOT, SIKIIIO 3HAJ00UTHCS, 1 MIATPUMYBATH 1CTOPIFO 3MIH JJISI KOXKHOTO TOJIOKeHHS. JIJis
IIbOTO BCi BOHM TOBWHHI OyTH YyHIKQJIBHO TIOMIYEHI 1 IO3HA4YeHI, 100 BHU MOTJIH
NOCWJIaTHCAd Ha HHUX OAHo3HauyHo. KokHa BuMora mnoBuHHa OyTH 3amucaHa B
cnenu@ikaiii TUIBKM OAWH pa3, 1HAKIIE BH OTPUMAETE HEY3TOHKCHICTh, 3MIHUBIIU
TIJTBKA OJ[HE TIOJIOKEHHS 3 JIBOX OAHaKoBHX. Kpaile BUKOPHUCTOBYHTE IMOCWUJIAHHS HA
NEPBUHHI TBEPKCHHS, a HE NyOmioiTe monokeHHs. Moaudikariisi cienudikaiii crane
Habararo JIETIIO, SIKIIO BU CKIAJETe 3MICT JAOKYMEHTA 1 MOKaXYUK. 30epereHHs
cnenu@ikamnii B 0a3i JaHUX KOMEPLIHHOIO IHCTPYMEHTY YIIPaBIiHHSA BUMOTraMu 3pOOUTh
iX TpUIAaTHUMU TSI TIOBTOPHOTO BUKOPUCTAHHS.

Ipacosanicme. TpacoBaHICTb, a00 MOMJIMBICTb ISl aHAJI3y, MOXKHA peai3yBaTu
AK B HampsiMi Haszaj, 10 NEpIIOJKEpes, TaK 1 BIeped, 10 €JIEeMEHTIB AU3aiHy 1
MOYaTKOBOTO KOy, SKUH MOro peasni3ye, a TaKoX 1O BaplaHTIB BUKOPUCTAHHSA, SK1
JO3BOJISIIOTh  TEPEBIPUTH  KOPEKTHICTh peainizaiii. TpacoBaHi BHUMOTH IOMIYalOTh
BIAMOBIAHUMU 1JieHTHdIKaTopaMu. BoHM 3ammcaHi B CTPYKTYpOBaHIiM, AeTaai30BaHIN
dbopMi, B MPOTHIIEKHICTh TIaparpadaM B JIOBTid OMOBIAHINA GopMi. YHUKANUTE 3TUMIaHHS
0e3114i BUMOT B OJTHY, OKpEM1 BUMOTH MOKHA TPacCyBaTHu JI0 PI3HUX €JIEMEHTIB JU3aliHy
1 KOTTy.



TEMA 2. BUABJIEHHA BUMOT

2.1. [A:xepeJsia BUMOL.

OCHOBHUM JpKeperaoM BHMOr 10 1HGOpMaliiHOI cucTemMH, Oe3yMOBHO, €
MIpKyBaHHS, BUCJIOBJICHI MPECTABHUKAMHU 3aMOBHHUKA. Y BIAMOBIIHICTh 3 I€PAPXIYHOIO
MOJICTTII0O BUMOT JaHa iH(OpMaIlis CTPYKTYPYETbCS SIK MIHIMyM Ha 2 piBHI: Oi3Hec-
BUMO2U 1 BUMOSU KOPUCITYBAYIE.

[Ipobnema mossirae B TOMY, III0 BUMOTH (DOPMYITIOIOTHCS 0 CTBOPIOBAHOI, IIe HE
ICHYIO4Oi CHCTEMH, TOOTO MO CyTl BHPIIIYEThCS MOYATKOBA MiA3ajadya 3aBJaHHs
npoektyBanHs [IC, a mnpencTtaBHWKM 3aMOBHHMKA JaJeKo HE 3aBKau OyBaroTh
KOMIICTCHTHI B JaHOMY TuTaHHi. ToMy, pa3oM 3 BHUMOTaMH, BHUCJIOBJICHUMH
3aMOBHUKOM, JOIIbHO 30MpaTd 1 BUMOTH Bij IHIIUX CHIBBJIACHUKIB CHCTEMHU:
CIIBPOOITHHUKIB aHATITUYHOT TPy BUKOHABIIS, 30BHIIIHIX €KCIIEPTIB 1 T. 1.

PesynbTyrounii, 4acTo JOCTaTHBO CUPHI MaTepiai po3MIsSIAETCS, IK JOKYMEHT

«Bumoeu cnissnacnuxis». Ha BUMOTH CHIBBIIACHUKIB 3a3BUYail HE HAKIIAJAETHCS HISTKUX
creraJbHUuX OOMEXKEHD.

[HIIMM Ba)XXJIMBUM JIKEpesioM 1HQopMallii, OKpiM BUSBICHHS BUMOT, € apmegaxmu,
110 ONUCYIOTh HA0UHY 0071acTh. L{e MOXyTh OyTH JOKYMEHTH 3 OIKUCOM O13HEC-IIPOIIECIB
HiIPUEMCTBA, BUKOHAHI KOHCAJTHHTOBUM areHTCTBOM, ab0 MpPOCTO JOKYMEHTHU
(mocamoBi 1HCTPYKIIi, PpO3MOPSIKEHHS, 3BEIACHHS Ol3HEC-NpaBWil) NPUWHATI Ha
nignpueMctBi. OpHiero 3 HebaraTb0X METOMOJOTIH, B SKIM CHENIaJIbHO BUILISETHCS
pobounii MoTiK AioBoro monetoBanHs, € Rational Unified Process (RUP).

e onHi€0 albTEPHATUBHOIO METOIOJIOTIEIO, SIKY BUKOPHCTOBYIOTb IPHU BUSIBJICHHI
BUMOT, € TaK 3BaHI «xpawyi npaxmuxu» (best practices), ki Ay»Xe TOMYJISIPHI B JTaHHUHA
gyac B Oi3HEC-KOHCAITIHTY 1 TPU BIPOBAKEHHI KOPHMOPATUBHUX 1H(GOPMAIIHHIX
cucteM. KpamuMu TpakTUKaMHd € OMUCH MOJENEH MisSUTbHOCTI YCITIITHUX KOMTIAHIN
raiy3i, Ikl BAKOPUCTOBYBAJIMCh TPUBAJIMI Yac B COTHAX 1 THCSYaX KOMIIaHii O BCbOMY
CBITY.

Big3zHaunmo, 1m0 OCHOBHHMMH JKEPEIaMHM, MPOIECY BUSBICHHS BHUMOT, € BUMOTH,
BHCJIOBJICHI CIiBBIacCHUKaMH abo (1) apredakTd, 10 ONMUCYIOTh 00'€KT AOCIIIKCHHS.
[Ipote, 11e 1OCTATHHO CHPOIICHHUM MOMISIA: MO0 JIaHi MOCTYIUIU «HA BX1/1», aHAITUKH
BUMOT TIOBHHHI BHUKOHAaTH 4YMMalay poOOTy, MOB's3aHy 3 MiAOOPOM PECTIOHJCHTIB 1
1H(dOopMaIiitHUX MaTepiaiiB, OpraHizaiicro iIHTepB'to 1 T. 1.

2.2. Crparerii BUIBJI€HHSI BUMOT
Po3rnsineMo nomyssipHi cTparerii BUSBICHHHS] BAMOT JI€TalbHIIIIE.

InTepn'to

KirouoBoto cTpareriero BUSBICHHS BUMOT OYJIO 1 3aJIMIIAETHCS IHTEPB'IO 3
CKCTIIEPTaMH.

VYV knacuuniii Monorpadii J[.Mapko [2] B mnpoueci NpOBEAEHHS IHTEPB'IO
MPOTIOHYETHCSI BUIIIUTH TPHU CKJIAIOBI MPOIIECY: ni020MOBKY, NPOBeOeHHs iHmepa'to 1
3asepuienns. Huxde npuBOIUTHCS KOPOTKUM orisal pekomeHaanii [{.Mapko 3 akiieHToM
Ha BUsBICHHS BUMOT (y MoHorpadii JaHi pekoMeHJallli 1Mo iHTepPB'IOBAHHIO 3 METOIO
dbopmyBaHHS MOACTI 00'€KTY JOCTIKCHHS).



Iliocomoexa

[TinroroBka J[103BOJII€ CIJIAHYBaTH MPOLIEC OMUTYBAHHS 1 BUPOOUTH CTpaTErito
YOPABIIHHS LHMM MPOUEcOM. BaXIMBICTh MIATOTOBYOTO €Talmy 3pocTae€, SKIIO
PECIIOHACHT € «IAe(MILUTHUMY KOPUCHUM PECYPCOM, HANIPUKIIAJ — IPE3UIEHTOM BEJIUKO1
KOMIIaHii.

[Tpu migrorosui J.Mapko pekoMeH1y€e HACTYITHI KPOKH:

. BUOEPITH MOTPIOHOTO CI1BOECITHUKA;

. JIOMOBTECS MPO 3yCTPIY;

. BCTAHOBITH MONIEPEIHIO MPOTPaMy 3yCTpidi;

. BUBYITH CYMyTHIO 1H(OpPMAIIiIO;

. MOTOKYHTE CBOI i1 3 TPYIOI0 MPOEKTYBAIbHUKIB.

[Tpu BuGOP1 criiBOeciHUKA 1715 LISl 300py BUMOT BU3HAUYAJILHUMHU € JIB1 Peui:
* BiH JIICHO € EKCIIEPTOM 3 JIaHOTO MUTAHHS;

= Ji0ro ayMKa JIMCHO € I[IHHO MpH (OpMYBaHHI I[IJILOBOTO HA00PY BUMOT

Ha mpaktumi wmoxiauBi curyallii, KoJiu BuUMOra, chopMyihbOBaHa OJHUM 3
NPE/ICTaBHUKIB 3aMOBHMKA, HE MIATBEPIKYETHCS I1HIIMM NPEICTABHUKOM, IO Ma€
BEJIMK1 BJaJHI MOBHOBaXKEHHS. Tpeba YiTKO pO3YMITH, II0 KOKHA BHMOTA 3PEIITOIO
TPAHCIIOETHCS, 3 OJTHOTO OOKY, B KOMIIOHEHTY 1H(GOpMAIIIHHOI CHCTEMH, a 3 1HIIOTO —
MOke OyTH BUpa)K€HA B TEBHINM KUIBKOCTI TPOIIOBHX 3HAKIB, SIKi 3aMOBHUK MOBHUHEH
Oyne BumuiaTUTH BuKkoHaBIleBl mpu mpuitmManHHi pobotu. Tomy mpaBo ¢opMyaroBaTu
BUMOTH 1 00JaCTh KOMIIETEHIIII TOro abo 1HIIOro eKCcIepTa MOBUHHI OyTH (hOpMaTbHO
00yMOBJIEHI BHYTPIIIHIM JOKYMEHTOM 3aMOBHHUKA, 3 SKUM CIIAy€ O3HAMOMHUTHCS 10
[IOYaTKy MPOBEACHHS 1HTEPB'IO.

BaxxnuBo 3a3panieriib 0OroBOpUTH METY 3yCTpidl 1 OOMEXHTH Oecigy B Mexax
roguHu abo meHie. [IpakTrka mokasye, 1m0 akTUBHE CHIJIKYBaHHS B MPOIEC] IHTEPB'IO,
K TIpaBWIIO, OOMEXKYEThCS TOAMHOK. SIKIIO IIhOTO Yacy HEJOCTaTHhO, MOXKHA
CIUTAHYBAaTH JAEKIJIbKA 3yCTpidei.

Kopucuumu npuiiomamu € (opMmyBaHHs NporpaMu Oeciiv 1 03HAHOMIIEHHS 3 HEIO
pEeCIoHeHTa, NOKJIaJHe MUIaHyBaHHA O€CiIu aX N0 3alKcCy MiJAITOTOBICHUX IMUTAHb.
[TinroroBneHe TakKMM YMHOM IHTEPB't0 Ha3UBaIOTh cmpykmyposanum [3]. Ha momarox mo
TaKoro MoOyJOBAaHOTO I1HTEPB'IO aBTOP [3] MPONMOHYE MPOBOAUTH HECMPYKMYPOBAHE
iHmeps'to, MO «€ HePOPMATHLHOIO 3yCTPIUUI0, SIKI HE BIACTUBI 3arOTOBJICHI TIPO 3arac
NUTaHHSA a0 3a37ajeriib IOCTaBJICHI II». MeTa Takoro I1HTEPB'I0 — CIOHYKaTH
CIIBpO3MOBHHKA JIO TBOPUOCTI B 00NacTi, B SKI ONUTyBad HEAOCTATHHO J00pE
OpIEHTYETHCS.

Ilposeodenns inmepe’ro

VY npoBeneHHI ONUTYBaHHS HAWBaXJMBILIE — TPABWIBHO OpPraHi3yBaTd 1
HiATPUMYBATH MOTIK 1H(pOpMAIIli BiJ eKcepTa A0 Bac. PEKOMEHIy€eThCS BUTPATUTH YaC
Ha 00JyMYyBaHHsS BIPHOTO IMOYaTKy 1HTEPB’I0, MpH 300p1 1HOpMAILii O MOXKIUBOCTI
BUKOPUCTOBYBATH 3alllCH, 3aKiHYYyBaTH PO3MOBY IUIaBHO. OOroBOpHMO JOKJIAJHIIIE
KOYKEH 3 I[UX ITYHKTIB.

[TounHarouu pO3MOBY, HE 3a0yIbTE MPEICTABUTUCS 1 CHOPMYITIOBATH METY 3yCTpiUl.
Ile nomoMoke YHUKHYTH HEOPO3yMiHb 1 1acTh Oecial mpaBuibHUM HanpsMm. KpiM Toro,



00roBOPITH MOXKJIUBICTH BEJICHHS 3aITHUCIB.
306upaiite iHGOpMaIlito, poOJIsiYM 3amucu Tpo Bce (Mpo CremiaabHl TEPMIHH,
B3a€MO3B'SI3KM M)XK YaCTMHAMH CUCTEMH 1 T.J1.) 1 0OMEXyrouH yac O0eciau. 3anuiiiTh



byHKIIT 1 qaHi, cipoOyiiTe «HakugaTh» aiarpamy. CTaBre 3allMTaHHA, SIKI YTOYHIOIOTS 1
T TBEPKYIOTh BiIITOBI/II.

ITepm 3a BCe, HE 3anepeuymTe.

Hikonu He cTraBTe HaBIIHUX MUTaHb a00 MUTAaHb 3 KOPOTKUMU BIAMOBIIAMHU "Ta 4n
H1". 3aMICTh IILOTO 3AMHCYWUTE TE, 110 BaM T'OBOPSATH, 1 MPOCITH IMIJIBECTH MiJACYMOK ab0
JIaTH TIOSICHEHHSI.

Bu orpumaere Bim iHTEpB’i0 OLIbIIe, SKIIO BH JAcCTe EKCIIEPTOBI MOXKJIMBICTH
TOBOPHUTH T€, III0 BIH X0Y€ CKa3aTH, a He T€ 10 BU X04eTe ouyTH [2].

3asepuienna

CrexTe 32 BUHUKHEHHSIM HACTYyITHUX CUTYaIliil:

BU B)K€ OTPUMAJIH JOCTATHRO 1H(OpMAIlii;

- BU OTPUMYETE BEJIUKHUI 00'€éM HEBIMOBIIHOT iH(DOpMAIIii;
- BeJIMKA KUIBKICTh 1H(GOpMAIlii BaC MPUTHIYYE;

- €KCIIepT [MOYMHAE BTOMJIIOBATHUCS;

-y Bac 3 KCIEePTOM YaCTO BUHUKAIOTh KOH(IIKTH.

Bynpb-ska 3 ux mpu4uH — JOCTaTHS MifcTaBa AJig 3aBepiieHHs Oeciau. Komu Bu
BBa)KaeTe MOTPIOHMMM 3aKIHYUTH ONUTYBAaHHS, 3aBepliyiTe Oecimy ruiaBHO. KopoTko
HiJICYMyHTE OCHOBHI IIYHKTH 1 3p00iTh OIS OTPUMAHUX BIIOMOCTEH, SIKI MOXKYTh OyTH
MpOMyIIeHI a00 HEBIPHO TIIYMa4UTHCh. JIOMOBTECS Mpo Yac HACTYITHOI 3yCTpidi, SKIIO
BOHa TOTpiOHA, 1 OTpPUMAETe pPEKOMEHAAIil IS HAWOMMKYUX  ONMUTYBAaHb.
[loindopmyiiTe excriepra, KOJIM 1 SIK BH 30MpaeTecss BUKOPUCTOBYBATU OTPHUMAHY
1H(OpMaIliIo 1 KOJIM BU MPUIILIETe HOMY MaTepial Ha pelieH3yBaHHS.

3apkau  odopmisiiitTe MaTrepialidi ONMUTYBAaHHSA OApa3y K IMICAS 3ycTpiul 3
eKcrepToM. B 1boMy BHITagKy HETailHO BHHHKAE 3BOPOTHUM 3B'S30K, 1 BU MIHIMI3y€Te
MOJKJIUBICTh BTPaTH BaXKJIMBOI 1HGOpMAITLi.

IIlo noTpi0HO NamM'ATaTH NPHU ONMUTYBAHHI

HacTtymHi pexomeHnarii AomoMaraloTh MiATPUMYBATH O€3MEepepBHICTh MOTOKY 1
JOCTOBIPHICTH 1H(OpMALlli, IO MOCTYyNAE Bl €KcrepTa:

= poOITh may3W, MOKM eKcrepT naymae. JlailTe eKkcrepToBl MOMIIMBICTD
BUpIIIYBaTH, 10 cKkazatu Aami. Hikonu He mepeOuBaiTe, MiAKa3yrO4H BiAMOBIIb
a00 CTaBIISIYM 1HIIC TUTAHHS.

= [IparHiTh HE CTaBUTH HaBIAHUX TWTaHb, MUTAaHb-MIJAKA30K, MUTaHb, IO
MICTSTh BIJNIOBIb, TOMY IO II€¢ HE JO03BOJISIE EKCIEPTOBl JUIMTHCS CBOIMH
3HaHHSAMH. [IparHiTh HE CTaBUTH KOHTPOJIBHUX IHUTAaHb, OCKUIBKHU I TIEPEPUBAE
MOTIK 1HGOpMAITi.

= PobGith 3ammcu, mo0O 30cepeauTHCs Ha TMpeAMETI PO3MOBU 1 1100
MIJITOTYBaTUCS JO HACTYIHOTO MUTAHHS, ajie He CTaeTe cTeHorpadom, iHaKIIe BU
MOXXETE BTPATUTH KOHTPOJIb HaJ IHTEPB 10.

AHKeTyBaHHSA
AHKETyBaHHS — CaMUH MAaJOBUTPATHUW JUIS aHAJTHKA CIOCIO OTpHUMaHHS
iHpopmMarii, BIH ke — 1 HaiimMeHmn edexkTuBHUN. 3a3BUYaill 3aCTOCOBYETHCS SIK

JOTIOBHEHHS JI0 1HIIINX CTpATeriii BUSABICHHS BUMOT.
Henoniku aHkeTyBaHHS OYEBHUIHI: PECIOHJAEHTH 4YacTo OyBarOTh He3M10HI, abo



c1ab0 MOTHBOBaHI B TOMy, 1100 g00pe 1 iHQOpMaTHBHO 3allOBHUTH aHKETy. Benuka
BIPOTIAHICTh OTPUMATHU HEMOBHY a00 30BCiM MOMMIKOBY iH(popmartito. [lepeBara — B
TOMY, IO TiTOTOBKA 1 aHaJIi3 aHKET BUMArarTh HEBEJIMKUI pecypc.



JI.Mamsmiex [3] pexkomenaye (GpopmyinrOBaTH B aHKETAX HUMAHHA (3 3AMKHYMUM
YUKJIOM 8i0nosidell B OMHIN 3 HACTYITHUX TPHOX (HOPM.

bacamoanemeprnamusni nuranns. g dopma aHKeTH BijioMa BCIM XTO MPOXOIUB
TECTYBaHHS, MOXKE PO3IIMPIOBATUCS KOMEHTAPSMH PECIIOHACHTA Y BUIbHIN opMi.

Petimuneosi mnurtanns. IlpencraBistorh 3yMOBICHHN HaOip BIANOBIIECH Ha
copmynboBaHi MUTaHHS. BUKOPUCTOBYIOTHCS TaKl 3HAYEHHS, SIK «a0COJFOTHO 3TOICHY,
«3TOJICH», «BITHOIIYCS HEUTPAIbHO», «HE 3TOJICH», «a0CONIOTHO HE 3TOJICH», «HE
3HAION.

[lutanns 3 pauocupysannsam. llependadae pamKUpyBaHHS (BIOPSIKOBYBAHHS)
BIJIMMOBiACH IUISIXOM IPUBJIACHCHHS HUM TOPSJIKOBHX HOMEpIB, IPOICHTHUX 3HAYCHB 1
TOMY Mofi0He

Cnocrepe:xeHHsI

CroctepexeHHsl 32 poOOTOI0 MOJIEIHOBAHOI OpraHi3alliiHOI CHCTEMHU - KOpPHCHA
cTpareris OTpUMaHHsS 1HpopMalii (xXo4a 3a HACHIIJKAMH CIHOCTEPEKEHHS MOXHa
OTpUMAaTH MOJIEIh CUCTEMH, a HE MOJIEIb aHaJI3y BUMOT).

Po3pi3HsAI0TE nacusne 1 akmugne crioctepexeHHs. [Ipyn akTUBHOMY CIIOCTEpEKEHHI
aHAJIITUK MPALIOE, K YYACHUK KOMaH/IH, 1110 J03BOJISIE MOJIIIIUTHA PO3YMIHHS NPOIIECIB.

UYepes crniocTepeskeHHs, a MOXKIIMBO, 1 y4acTh aHAJITHKA OTPUMYIOThH 1H(OpMAIIIO
po omeparlii, o BiI0yBaeThCA JACHB 3a JHEM, 3 nepmux pykK. [lig gac coctepekeHHs
3a po0OOTOI0 CHCTEMH YacTO BHHHUKAIOTH NMHUTAHHS, SKI HIKOIM O HE 3'SBUIIMCS, SKOU
aHAIITUK TITBKYA YUTAB IOKYMEHTH a00 pO3MOBIISIB 3 €KCIIEPTaMH.

Henonixom 11i€i cTpaterii € Te, 1m0 crmocrepirad, K 1 BCAKUIA «BUMIPIOBAJIbHUAN
Opuaaa», BHOCUTh TMEPEIIKOAM 10 pPE3yJIbTaTiB  BHUMIPIOBaHb:  CIHIBPOOITHUKH
opraizariii, 3HaXOIIYUCh «IIiJl KOBIAaKOM» MOXXYTh IOYATH MOBOJUTHCS MPHUHIIMIIOBO
0 1HILIOMY, YUM 3a3BUYail.

CaMocTiliHMiA OTUC BUMOT

Jlokymenmu — xopoiie JpKepesio iHgopmMariii, ToMy 10 BOHU HalJacTilie JOCTYITHI
1 iXx MoxHa "omuTyBaTH"' B 3pydyHOMY Uil ceOe Temmil. UuTaHHA JTOKyMEHTIB —
OpeKpacHuil crnocid0 OTpUMard NEPBUHHE YSABIEHHS MPO CUCTEMY 1 CPOPMYIIOBATH
MUTAHHS JO EKCIEPTIB.

SIKo JOCBITYEHHUI aHAITUK BXKE JOCIIJIMB BEJTUKE YHUCIO CUCTEM TAKOTO K TUITY,
o 1 Ha MMANPUEMCTBI JJIsI SIKOTO BIPOBADKYEThCS CHCTEMa, BIH BOJIOAIE
dbyHIaMEeHTAIbHUMHU 3HAHHSMHM Y BIJIIOBIIHINM HAO4YHIM 0OMacTi, 1010 TIEBHOTO KJIacy
cucteM. ABtopu Mmetonosnorii SADT pekoMeHAyI0Th NMPOBOIUTH CAMOONUMYEAHHS 3
TUM, 100 OTPUMATH MaKCUMaIbHY KOPHUCTh BiJl CBOIX 3HAHb.

3a HaACHIAKAaMU aHAJi3y JOKYMEHTIB 1 BIACHUX 3HAHb aHAJIITUK MOXE CKJIIACTH ONUC
BUMOT 1 3alpONIOHYBAaTH HOTO MpeICcTaBHUKaM 3aMOBHHKA SIK 1H(OpMAIlS 10 PO3IyMY,
a00 ocHOBa I POpMYBaHHSI TEXHIYHOTO 3aBJIaHHS.

Henomnik 1iei crparerii — HeOe3neka ymyuieHHs iHGopmalii, cnenudiuaux ais
00'exkTy mocnikeHHs (y pas3l caMOONUTYyBaHHs), a00 — HedopMali30BaHUX 3HaHb,
EeMIIIPUYHUX MPaBUJI 1 MPOLEAYP, LIUPOKO BUKOPUCTOBYBAHUX HA MPAKTHI, ajie 110 He
YBIMIIIN IO TOKYMEHTIB.



CywmicHi ceminapu — JAD — meton (Joint Application Development)

OKpIM KJIaCMYHOIO IHTEPB'I0 «TET—a-TET», ICHY€ 3HAYHA KUIbKICTb METOJUK, IO
IPUITYCKAIOTh HIMPOKY Yy4acThb NPEACTaBHUKIB 3aMoBHHMKA 1 BuxonaBusa. JAD miaxin
BIJHOCSTH /10 Cy4aCHMX METO[IB BUSIBJICHHS BUMOT, IIPOTE BIIEpIle BiH OyB BBEACHUN B
kiHii 1970-x komnaniero IBM. OnHa 3 TakuxX METOAMK MPOBEJACHHS CYMICHUX CeMiHapiB
- BUKOPUCTAHHS IPUHOMIB MO3KOBOTO LITYPMY.

[IpaBuia mo3k06020 wimypmy TPUITYCKAIOTh MOBHY CBOOOAY IyMOK, HaBiTh
HallXMMEpHIIIKUX 1 Ha MNepIuid NomIsA «MapeBHUX». lleprie mpaBuiao MO3KOBOTO
MITypMy — «IOBHa 3a00poHa Ha OyIb-SIKy KpPUTHKY». Bcsika BHUCIIOBIEHa aymKa
NPEJCTABIIAE LIHHICTh, & MOBHA BIACYTHICTh 3a00pOH JO3BOJISIE€ MOBHOIIIHHUM YHHOM
HIJKITIOYUTH TBOpUY (aHTazito. Ha npyromy erari, BCl BUCIOBIEHI YMKH PETEIBHO
OOrOoBOPIOIOTHCS, CBIZIOMO  HENMPUUHATHI BapilaHTU  BIJICIBAIOTHCS, (OPMYIOTHCS
KOJICKTUBHI MPOIO3UIIi.

VYyacuuku JAD-Hapanu:

Benyumii — (axiBenp B o0macTi MiKOcoOOBHX KomyHikamii. [loBuHEH
OpIEHTYBAaTHCs B HAOYHIA 007acTi, ajie He OOOB'A3KOBO J00pe OpIEHTYBaTUCS B
npobnemax IT.

Cexpetap — creHorpadict 3ycTpidi. DiKcye i1 pe3ynbTaTH Ha KOMIT'I0Tepl.

MosknuBe 3actocyBanHst CASE-3aco0iB.

3aMOBHMKH — KOpUCTyBadl ab0 KepiBHUKHM, OCHOBHI YYaCHHKH, 110 (HOPMYIOTh,
00OroBOPIOIOTh BUMOTH 1 TPUIIMAIOU1 PIIIEHHS.

Po3po0HMKN — aHANITUKM 1 1HIII YYACHUKH NPOEKTHOI KoMaHau. [Ipaitorors B
OUTBIIIIIM YaCTUHI B MTACUBHOMY PEXHUMI 3 METOIO SKHAUKPAIIIOT0 pO3yMIHHS POOIEeMHOT
oOnacri.

JAD wmeron OasyeTbcsi Ha rpynoBid auHamiil. [pymoBi 3ycuius OUTBII
NEPCIEKTUBHI 3 TOUKH 30py OTPUMAHHS KpalIUX BUPIIIEHb MTPOOIEM.

CywmicHl ceMiHapu, 30epiraroud BCl TIEpeBaru pexuMy I1HTEPB'IO, MPUBHOCATH
JI0JJATKOB1 OOHYcH: poOOTa B TPy NPOAYKTUBHIIIIA, TPYIIN IIBUIIIE HABYAIOTHCS, O1TBII
CXHWJIBHI 710 KBaJli(pikoBaHUX BHCHOBKIB, JIO3BOJISIOTh BUKJIIOYUTH Oararo MOMHIIOK.

L cTparerisi, O4eBUIHO, OIHA 3 CAMHUX BUTPATHUX, MPOTE BOHA OKYIOBYETHCS 32
paxyHOK MEHILO1 KIJIBKOCTI MOMMJIOK 1 BIAMOBH B1J (popmaiizanii Ha KOPUCTb KMBOTO
CHUIKYBaHHS, BUPOOJIEHHS CHUIbHOI MOBH 1 1H. JIesKi METOHOJIOTIi IPYHTYIOThCS Ha
MOCTIMHOMY TICHOMY KOHTaKTi MDK 3aMOBHUKOM 1 BukoHaBiem 1, SIKIIO TaKoi
MO>KJIMBOCTI HEMA€E — MPOEKT MPOCTO HE 3MOXKE BIIOYTHUCS.

—Po3'acuroroui 3ycmpiui” [4] abo «3arIaHOBaHUI MO3KOBHM IITYpM» — TEPMiH,
[0 TPUHUIIOB 13 3arajbHOI MPAKTHUKU MEHEIKMEHTY 1 0a3yeThCs Ha 17eAX CIIBOparli
3aIliKaBJICHUX OCI0 ISl CYMICHOTO aHajli3y MUIAXIB BUPIMICHHS MpoOieM, BUZHAYCHHS 1
MONEPE/KCHHS PU3UKIB 1 T.I.

IIpororunmyBaHHs

Ilpomomunysanns — KIFOYOBA CTPATETis BUSBICHHS BUMOT B OLIBIIOCTI CydacHUX
MeToaoorii. IlporpaMHuii MPOTOTUIT — «JI3€pKajio», B SKOMY BHUIHO BiII3EepKaJICHHS
TOTO, SIK 3p03yMiB Bukonaseis Bumoru 3amMoBHuUKa. [Ipo1iec BUSBICHHS] BAMOT IUISIXOM
OPOTOTUNUPOBAHUSL TUM OUIbIIE IHTEHCUBHUH, YHUM 1€ [J3€pKaJi0 KpHUBIIIE.
JIoKyMeHTaJIbHU CTI0C10 BUSIBICHHSI BUMOT 3aBXK]I MTOCTYTAETHCS )KUBOMY



CIIIJIKYBaHHIO. AHAIII3 TOTO, IO 3p00JICHE Y BUIIISIAI iHTEpeiCciB KOPUCTYBaya Ja€ I11e
OuTbINi e(eKT.

Meton RAD — oivH 3 HaUO1IBII BIJIOMUX CIIOCOO1IB MIBUJIKO CTBOPIOBATH
MPOTOTHIIH.

RAD 6a3yeTbcs Ha HACTYMHUX 0a30BUX MPUHITUTIAX:

=  EBoJroliiiHe MpOTOTUIIUPOBAHMUE;

= CASE-cpenctBa, K OCHOBHHMM IHCTPYMEHT, BKJIIOYAIOYW MOXKIJIUBOCTI
MPSIMOTO 1 3BOPOTHOIO MPOEKTYBAHHS 1 aBTOMAaTUYHOI F€Hepallii KOiH;

= BucokokBanigikoBaHi daxiBii, mo A00pe BOJOAIIOTH PO3BUHEHUMHU
IHCTPYMEHTaJIbHUMHU 3aC00aMu;

= IurepaktuBHuii ~ JAD-meton, B SKOMY CHUIKYBaHHS TIO€JHYETHCS 3
po3po0OKoI0 B pexkumi online;

= JKopcTki yacoBi paMKH, SIK IPOTUOTPYTA BIJ «PO3IMOB3aHHS MEK» IIPOEKTY:
SKILO KOMaH/1a HE YKJIQJAA€ThCS B CTPOK — (DYHKIIIOHAJ 3BYKYETHCSL.

Buxopucranns RAD migxony Moke BUSIBUTHCS NPUBAaOIMBHUM BapiaHTOM IS
0ararboX IPOEKTIB, OCOONHMBO, Il HEBEIUKHX IIPOCKTIB, SKI HE 3adimaroTb cdepy
KIIFOUOBUX O13HEC MPOIECIB OpraHizaiiii, 1 AKi, TAKUM YMHOM, HE 3aJ1al0Th TUTaH PIIICHHS
JUTSL THIIUX TpoeKTiB 1o po3podii [10. ManosiporinHo, mo0 MBUAKI PIICHHAS Oyiu
ONTHUMAIBHUMH 200 JTOBTOTPUBAIMMU JJIsi KITIOYOBHX cdep MisUTBHOCTI opraHizariii. 3
BukopuctanHsiM RAD wmetony 3B's3anuili pan mpobmem: HecymicHui mpoekt GUI
1HTEep(EiCy; 3aMICTh 3arajJIbHUX pIlIeHb, COPUSIOYMX 0araTOKpaTHOMY BUKOPHCTAHHIO
[13, cnemiani3oBaHi pILICHHS; HEMOBHA JOKyMEHTALs; BaXKe ISl MIATPUMKHU 1
MmacitaOyBanHs [13.



TEMA 3. KTACU®IKALIA I CHEHUPIKALIISA BUMOI!

3.1.Cnoco0u npeacTaB/JeHHsI BUMOT

(®JlokyMeHTallis, B SAKid BHUKOPUCTOBYETHCA WYiTKO CTPYKTypOBaHa i

aKypaTHO BUKOPHUCTOBYBAaHA MPUPOIHA MOBA.

®TI'padiuni Mozedi, MmO LIFOCTPYIOTh MPOIECH TpaHchopMallii CcTaHy

CHCTEMH 1 iX 3MIHHU, B3a€MOII JaHUX, aTakK K¢ JOTIYHI MMOTOKH, KIacH 00'€KTIB 1
BITHOIIIEHHS MK HUMH.

®®opmanbhi  cnenudikaiii, Je BHMOIM BH3HAYEHI 3a JIOMOMOIOKO

MaT€MaTN4HO TOYHUX, (bOpMaJ'IBHI/IX JIOTIYHUX MOB.

AKTOpH i BApiaHTH BUKOPHCTAHHA

PesynpraroM BHSIBIEHHSI BUMOT € PEECTP BUMOT. BUMOTH CHiBBIACHUKIB 3a3BUYAil
0(OpMIISIOTBCA B IPOCTIM NUCHMOBIN (popmi, O6e3 Oyap-sAKkoi 0COOIMBOT pernamMmeHTallli.
TunoBuil npukiaag opOpMIIEHHS BUMOTH 10 TPOrpaMu eJIeKTpoHHOI nomTH — «Cucrema
NOBUHHA JI03BOJISITH HAOWMparh TEKCT MOBIIOMJIEHHS 3 MOXJIMBICTIO (pOpMaTyBaHHS
TEKCTYy 1 BCTAaBKM CMaluKiBy. [laHl BUMOTH 1ajleko HE Y BCbOMY MOXKYTh 33JI0BOJIbHSITH
KpuTepisiM, chopMyIbOBaHUM B JIeKI[lT BiiacTUBOCTI BUMOT BOHU MOXYTh CYNEpPEUUTH
OJTMH OJHOMY, OyTH HESICHUMHU, HETOUHMMH 1 Tak jgani. [Ipore, mokymeHT «Bumoru
CHIBBIIACHUKIB», HE [UBISYUCh Ha HEBUCOKUU pIBEHb (opmaiizalli, rpae Iyxe
BXJIMBY pOJIb, TYT 310paHi MyMKH BCIX 3alliKaBJICHHX CTOPIH 1 TOJIOBHA MeTa 300py
NOYaTKOBUX BHUMOI TOJsiraja B TOMY, 100 OTpUMAard IO MOXJIMBOCTI SIKOMOTa
NOBHIIIKK Hab1p BUMOT, HE MPOITYCTUBILN YOTOCh BaXKJIUBOTO.

Jns toro, mo0 MiABUIIUTH PiBEHb 1H(OOPMATHUBHOCTI BHMOI, YCYHYTH B3a€MHI
CYNepeyHOCTI 1 J0OWTHCA BUKOHAHHA iX IHIIUX OCHOBHUX XapaKTEPUCTUK,
3MIMCHIOETBCS TEpeXiJl BIJ TOBHICTIO HE(POPMai30BaHUX TEKCTIB JI0 YacCTKOBO
peraMeHTOBaHuX (Hampukian, 1madomonamu MS Word) TekceriB, kiacudikaiis,
IPUBJIACHEHHS HAOOPiB aTpulyTiB, MOOYI0BA MOJENEH, TPOTOTUITYBAHHS.

Haitmonmymsiprimum 1 BeabMH  €(DEKTUBHUM  CIIOCOOOM  IMiJABUIIEHHS
iHpopMaTuBHOCTI BUMOTr € OGOPMIICHHS iX Yy BUIVISAI BapiaHTIB BUKOPUCTAHHS (use
case), 3anporoHoBanuii [.Ako6coHoM.

[lepmi, HDK OpUCTYNUTH BiacHe 10 crenudikaiii BUMOr y ¢Gopmi BapiaHTIB
BukopuctanHsi, RUP pexomennye BUSBUTH peecTp akTopiB (actors) i1 BapiaHTIB
BUKOPUCTAHHS.

AKTOp — 11€ XTOCh 200 IIOCh, 110 € aKTUBHUM 10 BigHOmeHHIO g0 [1C. Skmo Bu
pO3po0IsiETe MPOCTUI TEKCTOBHM PEJaKToOp, TO, MIBUALIE 3a BCE, BHOIp akTopa HE
CKJIazie OCOONIMBHUX TPYHAHOUIIB: Iie Oyzne KOpHUCTyBau, 10 HaOupae TekcT. [Ipore He
3aBKIM Bce Tak mpocto. OKpiM KOPHUCTyBada sIK akTop Moxe posnianarucs iHma [1C,
amapaTHU TPUCTPIM, y Oaratbox BUMAJAKaX — aKTHBHA KOMIIOHEHTa CaMOi CHCTEMHU.
[Tomryk axkTOpiB KOpPHMOPATUBHOI 1H(OpPMAIIHOI CcHUCTeMHM 3a3BHYail 3BOAUTHCS 10
aHajizy pojied pI3HUX KOPHUCTYyBadiB. MeHeIKep 3 MpoJaxy, CTapIIMil MEHeIXKep 1
HaYaJIbHUK BIAAUTY TpoJax — OAWH akTop, naBa abo Tpu? lle 3amexuts Big iX
(GYHKIIIOHAIBHUX ~ OOOB'SI3KIB, PO3MEXKYBaHHSA JOCTYIY, CIIOCOOIB BHUKOPHUCTAHHS
iHpopmMmariitHoi cucteMu. Ilomyk akTopiB MOXKe 3I1MCHIOBATHCS, HAIPUKIIAl METOJOM



MO3KOBOro Imtypmy. Hamami mnpu  HEOOXiTHOCTI 3HAWJIEHI AaKTOPU MOXKYTh
y3arajbHIOBATUCS, IEPETIISIATHCS 1 00'€THyBaTHUCS.



Bapiant BukopucTaHHs B meprioMy HaOMMKEHHI MOKHA PO3MIISAATH, TIPOCTO, SIK
GyHKIII0, 10 peani3oByeThcs cuctemoro. [Ipore, cyyacHMI momisa Ha Oprasizarliio
0i3HECy TOBOPUTH MPO T€, M0 BCSKa (PYHKI[iS MOBUHHA MAaTH IIHHICTH JJIsi KIHIIEBOTO
CHOKMBa4a MPOAYKTy abo mociayru. dinocodiss BapiaHTy BUKOPHUCTAHHS MPUITYCKa€e
BUJUICHHS cepel BCiX (yHKLIM CHCTEMHM MIJAMHOXUHH, KOPUCHOI KOHKPETHOMY
KIHIIEBOMY KOPHUCTYBaueBl (TOYHIIIE KaXKy4yd, TUIy KIHLIEBOrO KOpHUCTyBada). [HIna
CTOpPOHA — BapiaHT BUKOPUCTAHHS MOBUHEH HE TIIbKUA OyTH KOPUCHUH, a 1€ 1 JO3BOJISITH
OTPUMYBAaTH KOHKPETH1 3aKiHU€HI pe3yibTartu. Tak, ofHi€l0 3 (YHKIIH TEKCTOBOTO
penakropa, OYEBUAHO, € CTBOPEHHS IOPOXKHBOrO (aiiny. Ajne HaBpsJ KOPUCTyBad
BUKOPUCTOBYBATUME PENAKTOP 3 METOI0 BUIOTOBJIEHHS NOpOXHIX (ainiB. Otxe,
CTBOpPEHHS MOPOXHBOIO (haiimy — (yHKIIsA, ajge He BaplaHT BUKOPUCTAHHS CHUCTEMHU.
Bapiantom BukopucTtaHHa MoOxe OyTH, HaNpUKIAA, MIATOTOBKA B TEKCTOBOMY
PEMaKTOPOBI CITY»KOOBOI 3amuCKU. BapiaHT BUKOPUCTAHHS peaizyeThes yepe3 QyHKIT
CUCTEMH.

3.2. I'nocapii

Oxkpim ¢dopMyBaHHSI BUMOT CITIBBJIACHHUKIB 1HIIKUM pPE3yJIbTaTOM IMOYATKOBOI (hazu
BUSBIICHHS BHUMOI € KOHLENTyaJIbHUM aHami3 mpobreMHoi obnacti. Hadineprimm
pe3yabTaroM oro € ¢hopMyBaHHS IIIOCAPii0 (CJIOBHUKA) OCHOBHUX BHUKOPHUCTOBYBAHMX
TEepMiHIB. 3HAUEHHS TIOCAPII0 BAXKKO TMEPEOILIHUTH: BIH € OCHOBOIO, KJIIOYEM IS
OJTHOMAHITHOTO PO3YMIHHSI ONKMCIB BUMOT 3aMOBHUKOM 1 PO3poOHHKOM.

Kpim Toro, riocapiii € BiIMPaBHOIO KPAIMKOIO JIJIsi TOOYAOBH OUIBII PO3TOPHEHHX
Mojeneld mpobmeMHoi ob0nacTi, sIKi, Ha cTanii peamizauii iHpOpMAIiHOI cHcTeMH,
JSITaloTh B OCHOBY 00'ekTHOI Mozeni (ansi 00'€KTHO-OPIEHTOBAHHUX 3aCTOCYBaHb) 1
MoJiell JaHuX (JJ1s1 TeHepallii cxeMu 0a3u JaHuX).

I'mocapiit opopmiisieThCs, SIK TEKCT, L0 CKIATAEThCS 3 ab3alliB, KOXKEH 3 SKUX
BU3HAYa€ 3HAYEHHS OJHE 3 TEPMIiHIB MpoOsieMHOI obnacti. TepmiH 3a3BUYail BUAUISIOTH
HaNIBKUPHUM KeriieM. [Hol mpoOieMHy 001acTh HOUIIBHO CETMEHTYBATH Ha P
«migobnactei» (subject areas). Tomi kokHINM 3 HMX B IIocapli BUAUISIETBCS OKPEMHUIA

naparpad.

3.3.Cneunudikanisi BApiaHTy BUKOPUCTAHHS

[cHyroTh pi3HI MmIA0JIOHW OMNMHUCY BaplaHTIB BUKOPUCTAaHHs. Po3misgaroTscs
HACTYITHI OCHOBHI CTUJII OTIHCY:

. Binbawmii popmar

. [ToBHMit hopmar (3anpornonoBanuii A. KobepHom)
- TaOnuns B 1B1 KOJIOHKHA

. Tabmuisg B TpU KOJTOHKH

. Crunie RUP.

Kpim Toro, iHO/1 AOI1IBHO BUKOPUCTOBYBATHU
. IIceBnokon

. Hiarpamy aktuBHocTi UML

. [a1mM1 rpadivHi Moaemi.



Biabunii popmar

BineHuit ¢popmar npuiyckae onuc aii KOpUCTyBada 1 CHCTEMH B OTUCOBOMY CTHIIL,
Hanpuknan: «Menemxkep 3anpouye y 1IC cnincok 3amoBiieHs 3a nepioa. Cucrema



BiJloOpakae Ha €KpaHl 3HalJeHI 3aMOBIICHHS JaHOro MeHemkepa 3 BKa3iBKOIO iX
OCHOBHHUX aTpuOyTiB». BiNbHUI CTHIIb JOMyCKa€ BUKOPUCTAHHS KOHCTPYKIIHN «SAKiio
TO». «SIKI0 Menemkep Mae noBHoBakeHHsT Hauanpauka Bigainy, To Cucrema Hamae
MOXKJIUBICTb MPOIJISAaHHS 3aMOBJIEHb BCIX MEHEKEPIB I[LOTO BIIJILITY ».

IIIa0;10H MOBHOTO ONKUCY BapiaHTy BUKOpHCTaHHA 110 A. KoOepHy

Ha3zBa <xkopotka ¢paza y BUINISAII Jl€CIOBa B HEBU3HA4YEHIH (OpMI JOKOHAHOTO
BH]TY, 1110 BijjoOpaxae MeTy>

KonTekcT BUKOpPUCTAHHS <yTOYHEHHS METHU, NMPU HEOOXITHOCTI — yMOBH ii
HOPMaJIbHOTO 3aBCPIICHHS>.

3ona fii <mocunaHHS Ha paMKku TOpoekTy>. Hampukmang — mincucrema
OyXrajaTepchKoro oOJIiKy.

PiBenb <oauH 3 TpHOX: y3arajdbHEHHH, IIJI1 KOpUCTyBada, MiadyHKIIi>. ABTOp
3a/1a€ 3yMOBJIEHY TPUPIBHEBY KiIacU(IKaIll0 BUMOT, B IIJIOMY BIAMOBIAHY Kiacudikariii
BUMOT Ha O13HEC-BUMOTI'M, BUMOTH KOPUCTYBayiB 1 (PyHKIIIOHAJIbHI BUMOTH.

OcHoBHa fiiioBa 0co6a <iMm's poJii OCHOBHOTO akTopa abo Horo omuc>.

Y4yacHuku i iHTepecH <CHHMCOK IHIIMX aKTOPIB-yYaCHUKIB MpPEUEACHTY 3
BKa31BKOIO iX 1HTEpPECiB>.
IlepexymoBa <te, 1110 OYIKYETHCS, BXKE MA€ MICLIE™>.

MinimMaJibHi rapanTii <mo rapaHTyeTbCd akTopaM-ydacHukam>. Hanpuknang — y
pa3i HeBAaJIOi TpaH3akuli BCl JaHl, U0 Oylu B CUCTEMI JO 1i MOYaTKy, 30epiratoTbCs
HE3MIHHUMH.

lapanTii ycmixy <mo oOTpUMarOTh aKTOPU-YYaCHUKM y pasl  YCIIIIHOTO
JOCATHECHHS METH>.

Tpurep <re, 110 «3amycKae» BapiaHT BUKOPUCTAHHS, 3a3BUYAM — TIOJIis1 B Yaci™>.

OcHoBHHUII cueHapii <TyT MEpepaxoBYIOTbCSI KPOKHM OCHOBHOIO CIIEHAPIIO,
MOYMHAIOYH BIJ] TpIrepa 1 ax 10 JOCATHEHHS rapaHTii yCIixy>.
®opwmar onucy: <Homep kpoky> <Omnuc mii>

Po3mmpenHst <TyT MOCI1JOBHO OMUCYIOTHCS BC1 alIbTEPHATUBHI CLIEHAPIi>.
KoxHa 3 asibTepHaTHB NpUB'A3aHa 10 KPOKY OCHOBHOTO CLEHAPIIO.

dopmar onucy:

<Howmep xkpoxy.Homep poswupenus™> <Ymoea>:</[is abo nocunranms na nioie2iuii 6apianm eUKOPUCTAHHS™.

Bynb-sxuii 3 KpOKiB OCHOBHOTO CIIEHapit0 MOke MaTu 1 abo Ouibllie po3rantyKeHb.
Koxkne posramyxeHHs oQopMIISE€TbCS y BUMIISAL PO3IIUpPEHH. Y 0ol «Po3mupeHHs»
BCI PO3IIMPEHHS OMUCYIOTHCS MOCTIA0BHO.

VY Bumnajky, sIKII0 albTepPHATUBHUN CLIEHAP1H HE BAAETHCS OMUCATU OJHUM PSAKOM

— 3aCTOCOBY€THCS HACTyHUH (opMar.

[TounHaroum 3 psaKa, HACTYITHOTO MICIS ONUCY PO3LIMPEHHS, iAe onuc Woro Iiid y
dbopmari OCHOBHOTO CIIEHapIIO:

<Homep kpoky.Homep pozwupenusa. Homep kpoky poswupenna> </[is>

Onuc po3mMpeHHs 3aKIHYYeThCS OMUCOM BUXOMY 3 po3iupeHHs. OCHOBHI
BapiaHTU BHXOJY 3 pO3LIUPECHHS: TOBEPHEHHS 10 YEProBOro IO HOMEPY KpOKY
OCHOBHOTO CIICHApit0, 3aKIHYEHHS MPELENEHTY, TIEPEXi] 10 1HIIOr0 KPOKY OCHOBHOTO



CIIEHapIO.



Cnucoxk 3MiH B TEeXHOJIOTII i JaHMX <IIO TapaHTYE€ThCS AKTOPAM-YYaCHHUKaM>.
Hanpukian — y pa3i HeBnasnoi TpaH3akiii BCl AaHi, 10 OyJlu B cUCTEMI 0 ii MOYarky,
30epiraroThCsl HE3MIHHUMU.

JonomizkHa iHdopmanis <pomarkoBa iH(poOpMallisd, KOPHUCHA MPU OMHUCI BaplaHTy
BUKOPHUCTAHHS>.

Tabau4Hi npeacTaBIeHHA BAPIaHTY BUKOPUCTAHHA

[HOMI TIpencTaBnge€ThCS 3pYYHUM TOMIMIATH CLIEHApli BapiaHTIB BUKOPHUCTAHHS B
Ta0NIuIlo, SK 1€ TMoKa3aHo Hmwkue. [HbopMmalis npu 1poMy HaOUpae OiLIBII
CTPYKTYPOBAHOTO BUTJISIITY.

TaGmwums 1.
Tadauus B 2 KOJIOHKH
Axmop ia
KopucryBau dopmye 3aUT Ha MOLIYK 3aMOBJIEHb
Cucrema Bino6pakae ciucok 3aMOBJIEHb
Kopucrysau Bubupae HeoOXiTHE 3aMOBIICHHS
Cucrema [lokasye noknagHy iHPOpPMALIIO 33 3aMOBJIEHHSM
Tabnuis 2.
Tadauus B 3 KOJIOHKH
No Kopucmyeau Cucmema
KPOKY
1 | PoOuTh 3anmuT Ha MoOIIyK 3aMOBJIeHb | BimoOpaxkae crircok 3aMOBJICHb
2 | Bubupae HeoOXi1HE 3aMOBJICHHSI IToka3ye nokmanHy iHpopMaliro 3a
3aMOBJICHHSIM

IIa6n0on BapianTy Bukopuctanasgs RUP

3 mabroHoM omnucy BapiaHTy BukopucTanHs RUP 1 mnpukiagamMmm MokHa
O3HaOMUTHCS B 1HTEepakTUBHIN Bepcii RUP.

Hwxde npuBeneHuit KOpOTKUHM OISl HOTO pO3ALTIB.

1. HaiiMmeHyBaHHsl i KOPOTKHHi omuc. Y T1HOMY PO3IJII BKa3ye€ThCS:
HallMEHYBaHHS BapiaHTy BUKOPUCTAHHS, aKTOPU BaplaHTy BUKOPUCTAHHS, KOPOTKUH (y
OJIMH a03all) OMKC BapIaHTy BUKOPUCTAHHS.

2. IToTtik moaii

Ocnoenuil nomik nooii

TyT nmepepaxoByrOThCS KPOKM OCHOBHOTO CII€HApiio, MMOUYMHAIOYU BiJl Tpirepa i ax
710 IOCSITHEHHS TapaHTil yCIixy
Anvmepnamueni nomoku nooii

KoskeH 3 anbTepHATUBHUX CIIEHAPIiB OMUCYETHCA B OKpeMOMY maparpadi, B TOMy X
CTWJII, IO 1 OCHOBHMM MOTIK MOMAIA. AJBTEPHATHUBHI CIIEHAPIi OMUCYIOTh MOBEIIHKY
CUCTEMU TIpU OyJb-SKUX BIAXUJICHHSX BiJ] OCHOBHOTO CIICHAPIIO, 4 TAKOX MOBEIIHKA Y
BUHSATKOBUX CUTYAaIlIfX.




3. CneniajgbpHi BUMOTA

TyT mnepepaxoByIOThCS HE(PYHKIIIOHAIIbBHI BHUMOTH, IO MarOTh Oe3MocepenaHe
BIJTHOIIIEHHS came JI0 IbOTO BapiaHTy BUKOPUCTAHHS.
4. IlepenymoBu



[Tonii, MO OMHMCYIOThCS mMepeayMOBaMH a00 yMOBaMH II0CTa, TMOBUHHI OyTH
CTaHaMU, sIKI KOpPHCTyBad MOXe croctepiratu. llepemymoBy ommcye cTaH, B SIKOMY
CHUCTEMa TOBUHHA 3HAXOAUTHCS JI0 TIOYATKy BUKOHAHHS MPEIEACHTY.

5. IloctymoBH

IToctymoBa RUP mo cyti omucye Te %k, 1m0 1 MiHiManbHa rapantis y KoOepna.
JI.HOBiKOB aKIIEHTy€ yBary Ha TOMY, [0 KOPEKTHO cpopMyiIbOBaHa MOCTyMOBa OBUHHA
OyTH ICTUHHOIO TIPHU OyAb-sIKOMY MOXKJIMBOMY CILIEHApIi MpELEAeHTY, a HE OTMCAHOMY B
OCHOBHOMY IOTOIII.

6. Touku po3miMpeHHst

Januit naparpag BU3HAYAE MOJTOKEHHS TOUOK, 1[0 POZLMIUPIOIOTH MOTIK MOJIIHA.

Buoip ¢gopmu onucy BapiaHTy BUKOPHCTAHHSA
[Ipu BuOOpi ¢dopMu 1 CTymeHS NOAPOOHUINl BaplaHTy BUKOPUCTAHHS CIIiJT
BpaxoByBaTH Taki YUHHUKH, SIK:
* PO3MIPH MPOEKTY;

* BXKJIUBICTH NMPOEKTY 1 BapiaHTy BUKOPUCTAHHSI;
* Tpagullli, IO CKIAJIUCS B KOJEKTUBI «3aMOBHUK-PO3pOOHHKY.

JIiss HEBETMKOTO MPOEKTy HaBpsAd 4 OyJe OOIUIBHUM 3aCTOCOBYBAaTH OIHCH
BaplaHTIB BUKOPUCTAHHS B PO3TOPHEHOMY (popmari, TOCUTh BUKOPUCTOBYBATU KOPOTKY
dbopmy BUIBHOTO CTWIIO. J[JI1 MPOEKTY, B SIKOMY 3aJ1siHO OLIbIIE JECSITH YYaCHUKIB, B
SKOMY BHHHMKAIOTh MPOOJIEMH PO30OUTTS Ha MIKPO-KOJIEKTHBH, KOOPJMHALll YYaCHUKIB,
cii BuOpaTu OuUTb opMasi3oBaHUM 1 JOKJIAAHIIINA BaplaHT.

Cryninp AeTamizailii 3aJeKUTh TAKOX B KPUTUYHOCTI NIPOEKTY B IUIOMY 1
KPUTHUYHOCTI BapiaHTy BHUKOPHCTaHHS B JaHoMy TipoekTi. A.KoOepH niiuTh BCi
IpPOrpaMHi TPOEKTH MO CTYNEHI0O KPUTHYHOCTI Ha 4 Kareropii, BUXOASYM 3 I[IHU
OMUJIOK, TPOEKTH, TOMUJIKU B IKUX MOXYTbh IIPUBECTH JI0:

(3 Huebe3neKu I KUTTS JIOICH;

(duenonpaBHuM (PiHAHCOBUM BHUTPATaM;
(®dinaHcoBMM BUTpaTaM B 0OMEKEHOMY 00'€Mi;

(®3HIKEHHIO KOM(POPTHOCTI KiHIIEBOTO KOPHUCTYBaya.

OueBHIHO, WO BIMNCHKOBI CHUCTEMH, a00 CHUCTEMH YOPaBIIHHA CKJIAJHUMU
TEXHIYHUMH O0'€KTaMM BUMAararoTh OUIbII CKPYIYJIbO3HOTO JOKYMEHTYBaHHS, 30KpeMa
Ha p1BHI OMKCY BapiaHTIB BUKOPUCTAHHS.

Kpim Toro, B ogHOMy 1 TOMY 3K MPOEKTI MOXYThb 3YCTpiuaTHCS BaXIMBIIIL, 3
MO3UIIIN YaCTOTH 1 MAcOBOCTI BUKOPHUCTAHHS, CKJIQAHOCTI JJIsI PO3YMIHHSI, TEXHIYHUX
PU3HMKIBK 1 T. J. 1 MEHII BaXJWBI MpeueneHTH. B I1boMy BHUIIAAKy IS Pi3HUX
MPEIEIEHTIB OJHOTO 1 TOTO K MPOEKTY LUIKOM JOMYyCTUMHUHN OMKC 3 PI3HUM CTYIIEHEM
JeTanizaiii.

Hapemiri, cnenmdikanis BapiantiB B ctwm KoGepna, ctuni RUP, B TaGmuuniii
dbopMi, 3 BUKOPHCTAHHSIM TICEBIOKOAIB a00 rpadivyHUX KOHCTPYKIIM BH3HAYAETHCS



cy0'eKTUBHMUM BHOOpPOM aBTOpa MPEIEACHTIB 1 JOCBIIOM pPOOOTH, IO CKJIaBCs, 13
3aMOBHHKOM ITPOCKTY.



3.4. Cneundikaniss HepyHKIIOHATBHUX BUMOT

Onuc HedyHKIIOHATLHUX BUMOT 3a3BHuail 311MCHIOETbCA y (opMi, ONM3BKINA J0
BUIbHOTO (popmaty omucy BapiaHTy BUKopHcTaHHA. RUP pekomeHIye KOHLIEHTpYyBaTH
He(DyHKIIOHAJIbHI BUMOTH B JIOKYMEHTI, II0 ONHMCY€ BaplaHT BUKOPHUCTAHHS B YCIX
BUTIAJKaX, KOJIH 1€ MOXJHMBO. Y BHIIJKy, SKIIO HEPYHKIIOHAIbHI BHUMOTH HOCSTH
3araJbHHUNA XapakTep 1 He MOXKYTh OyTH MPHB'sI3aH1 10 KOHKPETHOTO MPEIEACHTY — BOHU
BUHOCSITHCS B IOKYMEHT «/[o0amkosa cneyugikayiny.

Arpudyrn BuMor. Omucu BHUMOI TMOBHUHHI OyTu omnepabenbHi. JlJis 1boro BCl
BUMOTHM TIOBMHHI BpaxoByBaTHuCsS B Tid ab0 1HIINA 0OJIKOBIM cuCTeMl, Oyab TO
enexkTpoHHa Tabmuim MS  Excel, cnemiamizoBaHa 06a3a gaHux a0o 1HTErpOBaHE
cepenoBuille ympaBiiHHA 3MiHamu. [lpum peectparii BUMOTM BOHA MPOXOIUTH
KJacuQikaiio BiAMOBIIHO 0 MEBHOI CHUCTEMHU O3HAK. [[1s omepaTMBHOTO yIpaBIiHHS
BUMOTamMu OyBa€ KOPHCHO MPU3HAYUTHU IM TaKi BIACTUBOCTI, SIK NpOeKm, 8i0N0BIOAIbHY
ocoby, cmamyc, puszuk, cmyninb 3axinvenocmi 1 1. m. Y RUP s ynpaBiaiHHS
arpulyTamMu BUMOT Tiepen0aueHuii apTedakt «Ampubymu umoy.

Aptedakt «Atpubytn BuUMOrY, npomnoHoBanuii RUP, € pemnosutopiit (micue, ne
30epiraloTbCsi 1 MIATPUMYIOTbCS OyAb-sIKI JaHl) TEKCTIB BHMOTL, I1X arpuOyTiB 1
TPaCOBAHOCTI.

ATpulOyTH BUMOT TpENCTaBICHI Mampuyeio ampubymie eumoz, e IS KOKHOTO
TUITy BUMOT MEPEPaxoOBYIOTHCS BUMOTH MO OJHIN OC1 1 aTpuOyTH BUMOT I[bOTO TUITY IO
1HIIH. J[719 KO’)KHOT BUMOTH BKa3YIOThCS 3HAUCHHS 11 BIAMOBIAHUX aTpulyTiB. [Ipukinanu
aTpuOyTIB: CTaTyC B yaci, MPIOPUTET, BAXKIUBICTh, pu3uK Ne iTeparlii (eTamy) B IUIaHi.

TpacoBaHICTh OMHUCYETHhCS y BUINIAAL JIEpeBa, 10 MOKa3ye B rpadiyHOMY BUIJISIII
BX1/HI 1 (a00) BUTIKarO4i 3B'SI3KM TPACOBAHOCTI.



TEMA 4. PO3SIIMPEHUI AHAJII3 BUMOTI. MOJAEJIFOBAHHS
4.1. SIki MozeJsii BUKOPUCTOBYBATH

BepOanbpHi onucu BapiaHTIB BUKOPHUCTAHHS CHUCTEMH HAa ChOTO/IHI € CTaHAapTOM
ne-daxkTo s GOpMYITIOBaHHS Yroad MK 3aMOBHHMKOM 1 BukonaBiiem. Skio oOumBi
CTOPOHHU TOTOB1 BUIIJIUTH JOCTATHIO KUIBKICTh Yacy Ha yBaXHUW 1 BCECTOPOHHIN aHai3
BUMOI' JIO CHUCTEMHU 1 Ha modarkoBii ¢asi ii crBopeHHs chopmymoBain 80% Bcix
MOKJIUBUX CIIEHApIiB BUKOPUCTaHHS CHCTEMH Ha 3pO3YyMUIIA CTOPOHAM MOBI — II€
O3HAuae, M0 KIIOYOBI PU3UKH CTBOPEHHS CHCTEMH — PHU3UK PIZHOTO PO3yMIHHS
npoOJIeMH 1 PUBHK PO3MHUTTS MEXK - 6araTto B YoMy TOJI0JIaHI.

[Ipote, nanexo He KOKEH 3aMOBHHK T'OTOBUM CKPYIYJIbO3HO OOTOBOPIOBATH HYIHI
TOMH ONHUCY BapiaHTIB BUKOPWUCTAHHS, SKi HABITh JJII CHUCTEM CEPEIHBOTO PO3MIpY
MOXYTh J10CSTaTH COTHI CTOPIHOK.

[Ilo6 monermuTu mporec (OpMYJIIOBaHHS 1 PO3yMIHHS BUMOT JJii 3aMOBHUKA,
ICHY€ psJl TPUIOMIB.

Bumoru moxHa ¢opMyntoBaTd Ha pi3HUX PIBHSIX aOcTpakuii. Tak, piBeHb onucy
euMmoz, ATPUMYyBaHUN B JOKyMeHTI «KoHuemntis», € 1ocTarHbo 30amaHcoBaHuM. Tox
MOXKHa CKazaTh 1 mpo KOpoTki (y ofuH ab3all) OnmucH KIH04YOBO1 (PYHKI[IOHATBLHOCTI
cucteMu. JlirouM TakUM YUHOM, MH, OYEBUIHO, BHUPIIIUMO MPOOJIEMY 3alydeHHS
3aMOBHMKAa B aHalli3 3aBJaHb, NPOTE BKa3aHl BWILNE PUIUKU OYIyTh 3HUKECHI
HEJOCTAaTHbO: KOHIIENTyalbHI OMUCH (PYHKIIIOHATBHOCTI 3aJIMIINAIOTh Oarato cBOOOAM
JUISL TIIyMadeHHs B Ty a00 1HIIY CTOPOHY.

XOpoIIo JOMOMOTOI0 B PINICHHI 3a/ia4l € 3aCTOCYBaHHS BI3yaJIbHHX 3aco0iB
onucy BUMOT. SIK B1IOMO, y OLIBIIOCTI JfOel 0Opa3He MUCIIEHHS AO3BOJISIE CIIPUIIMATH
iHpoOpMaIil0 B pa3d 1 MOPSAKK OULIBII NMPUCKOPEHOMY Temmi, HiK BepOampHe. Ha
CHOTOJIHI B apCEHAJIl aHAJIITUKA ICHYIOTh AECATKH METOAMK, MOB, Bi3yaJbHUX YSBIICHbD,
IO JO3BOJIAIOTH MOJENIOBATH BUMOTH 110 cucTeMH. IIpu cTBOpeHHI iH(pOpMaliitHUX
CUCTEM cTaHAapToM Je-hakTo € yHiBepcalibHa MoBa MojentoBanHs, UML.

[Ipouiec ananizy BUMOI' TICHO 3B'sI3aHUM, 3 OAHOTO OOKY, 3 aHAJII30M MPOOJIEMHOI
o0nacTi, 3 1HIIOT — 3 apXITEeKTYpHUM aHaJIi30M 1 MPOEKTyBaHHSIM. YacTo Ha MpakTHUlll
OyBae Ba)KKO BUPI3HUTH MEXK1 KOMIIETEHIIl ITUX MOTOKIB poOIT. Tak, Momenb aHalizy
MOTOKIB JJaHUX, IIMPOKO BHKOPHCTOBYBaHAa B aHaI31 MPOOJIEMHOI 00JaCTi, 3ray€eThCs
OararbMa aBTOpaMH, SIK MOJIe]Ib, KOPMCHA B aHaJ31 BUMOT. Psi1 MTOCIITHUKIB BBaXKae 3a
JOITIIbHE 1UTFOCTPYBATH ONKMCH BHMOT JlarpaMaMH KJIaciB, Xo4a BHIUICHHS KJIaciB
BIJTHOCUTBLCS HE JI0 aHAJI3y BUMOT, a JI0 apXITEeKTYPHOTO aHali3y.

K BHU3HAUMTH JOIIBHICTP BHKOPHUCTAHHS THX a00 1HIIMX IPUHOMIB, METOMMK,
MOB MOJIETIOBaHHSI NpU aHami3i BuUMoOr? TyT MO)KHA 3alpoOINOHYBaTH TPHU MPAKTUYHI
peKoMeHaaIlli.

Ilo-mepie, aHai3 BUMOI MOKJIMKAaHUN BUBYATH B3a€EMOIi MPOrPaMHOI CUCTEMH 1
il cepenoBHIla, TOOTO KOPUCTYBauiB, MEPEKEBUX 1 CUCTEMHHMX KOMIIOHEHT, TAKUX, IO
3HaXOMSAThCA Mo3a cucremoro. OTxke, Oi3Hec-mooeni, MO OMUCYIOTh B3aEMOJAIT MIXK
KOMITOHEHTaMH OpTraHi3alliiHOT CUCTEeMH MOXKHA PO3TIISAIATH JIUIIE K «CUPOBUHY» NS
BUSIBIICHHSI BUMOT, aJIe HE K MOJCIII, 1[0 ONTUCYIOTh BUMOTH.

IMo-apyre, anamiz BUMOr TOBHWHEH 3HaxXonuTH BiAnoBias Ha Te, IO pobuth
cucrema, aOCTparyrouuch Bij jaetaneil peanizaiii, To6to Toro, IK BoHa 116 pOOUTH.
Tomy, mpurycTumMo, iarpamy B3aeMo/Ili 00'€KTIB, 0 PeaTi30BYIOTh TOM ab0 1HIITUI



BapiaHT BUKOPUCTAHHS, MOXHA PO3MIISAIATH MIBUIIIE, SK UIFOCTPAIil0 BHYTPIITHBOTO
YCTPOIO CUCTEMH, KOPUCHY IS POTPaMiCTa, YUM MOJIENb NIl 3aMOBHHKA.

[Ipore, HaWOLIBII BaXXJIMBUM € TPeT€ MIPKYBaHHSA, B YOMYCh «OMO3ULIMHE» IO
BIJIHOIICHHIO JI0 MEpUIUX ABOX. [ MozjentoBaHHS aHali3y BUMOT CIIijl 3aCTOCOBYBATH
MOJIeI, IO HalladeKeamHuiuie nposiCHIOIOMb QYHKYIOHAIbHICMb CUCIEMU | 0COOUBOCHIT
i suxopucmanus. Ilpore, aHATITUK MOXKE BUOMPATH T1 MOBHU 1 METOJAMKH, K1 JJO3BOJIATH
JOCSITHYTU IUJIbOBOI (DYHKITIi: 3HMKEHHSI PU3NKY Hepo3yMiHHs Mixk Buxonasuem i
3aMOBHHMKOM i POBMHTTS MeXK.

4.2. Mopgeai UML, mo mnNOACHOKITL (YHKIIOHAJbHICTH
cucremu /[liarpama BapiaHTiB BUKOPHUCTAHHS

Hiarpama BapianTiB BukopuctanHs UML, Use Case Diagram - ogHe 3
HARUIIPOCTILINX MpeICTaBIeHb CUCTEMH. 1i 6a30Bi «OyliBeNnbHI €leMEeHTH» — AKTOPH i
BapiaHTH BHUKOPUCTaHHA. [liarpama 3agyMaHa Tak, 00 JaTH HaMOUIbII 3arajibHe
ySIBICHHS PO (PyHKI1OHAJBHICTh cUCTEMHM (i1 KOMIIOHEHTH), HE BIAIOYUCh JI0 JEeTanei
B3a€MO3B'A3KIB  (PyHKII. ToMy OCHOBHMM BHJ BIAHOLIECHHS, BUKOPHUCTOBYBaHUN B
Jiarpami, — acouiailisi MiXK aKkTOPOM 1 BAp1aHTOM BUKOPUCTAHHS.

I'IFII-II-'IHH'I'H 3aMOBNEHHA

Mesenmep

i/

Puc.4. Use Case Diagram

[HII1 BUAM BITHOCUH — BiAHOIIEHHS BKItoYeHHs (include), posmupenns (extend) i
y3araJbHEHHs/TeHepasi3yBaTH.

BxuroueHHs CyXUTh A7 TO3HAYEHHS MiAJIEINIUX BapiaHTIB BUKOPUCTAHHS (KOJIU
onuH abo OiIbIl 3a BapiaHTH BHUKOPUCTAHHA MICTSATh BHUKJIMKH OJHIET 1 TiET XK
(YHKI1OHAJIBHOCT!).

aincludes

_ [MpoOATH ABTOOMAALLID
MpYAHATH 3AMOBNEHHRA Ro »

-
—_ o

JrhopayBaTia 2aiT
MeHensap

Puc. 5. Use Case Diagram
Po3mupenHass B TOYHOCTI BiMOBITAE TOUIl PO3IIUPEHHS, SIKYy BUKOPHUCTOBYIO TIPH
OTHCI BapiaHTy BUKOPUCTAHHS.



HEME CHPOBWHH Ha crnagi

MPWAHATH 3EMOBNEHHA
“USESe

apoBuTH asiT

ABTOpKMaaUia

FAY

Menemwep HUSESH

Puc. 6. Use Case Diagram

BigHommeHHs y3araJlbHEHHSI MOXE 3aCTOCOBYBATHUCS SIK /IO aKTOPIB, TaK 1 110
BapiaHTIB BUKOPUCTAHHS, 3 METOIO BKa31BKH CITeIiaii3amii oJ{HI 0/I0 1HIIHX.

I

MeHenxep Monb3oBaternsb OupekTtop

Puc. 7. Use Case Diagram

HMiarpama nii
Skmio pmiarpamMa  BapiaHTIB ~ BUKOPUCTAHHS — J1a€

(yHKIIOHANBHICTh cucTeMu, Aiarpama aiii UML, HaBmaku, [03BOJISIE JETAJIBHO

UTIOCTPYBATH OKPEMUI BapiaHT BUKOPUCTAHHS 1 HOTO CIIeHapii.
OCHOBHI KOMIIOHEHTH OITUCY CUCTEMM:

= OyHkil (ai1)

*  CHUMBOIH «CTapT» 1 «CTOI»
= [loToku ynpaBiiHHS

=  PosramyxyBaui

»  JliHIAKY CHHXPOHI3aIIii.

!

@PHﬁHHTH SEMOBMEHHA )

Tosapwa Tosap BiRCyTHIGA
cxmani HA cEnami

S

@-:bupmuru HAKNAQHY ) EHiLLII{IBEIIHIIUL':IE'HEIHHH )

Bupatm ToRap

& &




Puc.8. Jliarpama niit



Hiarpama aiii A03BOJISIE TPOUTIOCTPYBATH BapiaHT BUKOPUCTAHHS 3 HEOOXITHUM
cTyneneM naertanizarii. JIiHItHUN BapiaHT BUKOPHUCTAHHS MPUBOAWUTH O Jiarpamu Jii 3
JIHIAHUM TOTOKOM YNOpaBiiHHA MK JisMd. [ii BapiaHTy BUKOPUCTaHHA 3
albTEpHATUBHUMHU  CLEHApIsIMU  peali3yeTbcs 4epe3  posrainyxyBadi. JIiHIAKK
CHUHXPOHI3aIlil JTO3BOJISIOTh OIMUCYBaTH TaKi CKJIAJHI KOHCTPYKIli, sIK CHMHXPOHI3ali0
noyaTKky (3aKIHUEHHs) MapaJieIbHUX B 4aci MpoLECiB.

Oxkpim cranaaptHoro ¢opmary omnucy, UML npomnonye BapiaHT 3 «IUIaBalOYUMU
nopixkkamu». Lleit hopmar 3pydnuii 1j1st onucy BUMAIKY, KOJIU Y BapiaHT1 BUKOPUCTAHHS
OepyTh y4acTh JICKIJIbKa aKTOPIB.

Jiarpama craHiB

HiarpamMa cTaHiB B aHali3l BHUMOI BUKOPHUCTOBYETHCSA, KOJIM MOTPIOHO
JOCITIKYBaTH TIOBEIIHKY CHCTEMH, SK KiHIICBOTO aBToMmara. Lle ysBIeHHS MPUHATILUIO B
UML 3 teopii cucrem.

VY 3aranpHOMY BUNAJKY JilarpaMa CTaHiB OIHUCYE, SIK CUCTEMa MTOBOUTHCS B OLIIBIII,
HDK OJIHOMY BapiaHTi BuUKopucTaHHs. CHHTaKCHUC JdiarpaM CTaHIB 0araro B 4YOMY
CITIIBIIAJA€ 3 CHHTAKCHUCOM Jiarpam Jii.

OCHOBH1 KOMITOHEHTH OTHCY CUCTEMHU:

= Ilpocri cranu

» CkiazeHi cTaHu

=  CUMBOJIM «CTapT» 1 «CTOM»
= [Ilepexonu

» JliHiliKu CHHXpOHI3aIIii.

Y wmoBi UML mig craHoM po3yMieTbcsi  aOCTpakTHHH — MeTakjacc,
BUKOPHCTOBYBaHHUI MJi1 MOJEIIOBAHHS OKPEMOi CHUTYyallli, MPOTIrOM SIKOi Ma€ MiCLe
BUKOHAHHSA Jieskoi yMoBU. CTaH Moxe OyTH 3aJaHuil y BUIVISAAlI HAOOPY KOHKPETHHX
3HaYeHb aTpuOyTIB Kiacy abo o0O0'ekTy, mpW LBbOMY 3MiHA IX OKPEMHUX 3HAu€Hb
BiIoOpakaTuMe 3MiHYy CTaHy MOJIEILOBAHOIO KJIacy a0o 00'eKTy.

Jakas nooTynHn
O 15 P e
GEKHJ afesieusn PFADTE A BN E :) (_.Iﬂ',ld‘"‘t‘ MaTEpHAnos )

G-‘IK-‘I.‘I I FIEOHI DO C T

FBKEA OTTRYHEH
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Puc.9. Jliarpama ctaHiB



[Tepexin cucteMu 13 CTaHy B CTaH 3MIMCHIOETHCS TIPU HACTaHHI noditl. [Ipu ibomy
KaXyTh, L0 Mepexia cnpayvosye. llepexim moxe OyTu Oe3aibTepHATUBHUM, a0o
MICTUTH aJbT€PHATUBHU. Y JIPyroMy BHMAJIKy TMepexiy OOyMOBIEHHWH HaCTaHHSIM
MEXOBHX ymos. HapemTi, momis MoOXe CyNpOBOJKYBATUCA BHUPA30OM [ii, sKa
BIIOYBa€eTbCA Yy BHUIAJKY, SKUIIO crpanpoBye mnepexif. [loBHMII CHHTakchC omucy
nepexoAy (Hamucu Ha CTPUIL) HACTYITHUIA:

Lloois [cmopooicosa ymosa] / supa3z 0ii

[HoA1 OyBae KOpUCHUM 00'€HATH YACTUHY CTAHIB B OJMH MeTa-cTaH. [ padiuHo ue
BUIIISI/IA€, SIK CUMBOJ CTaHy (NMPSMOKYTHHUK 3 KyTamH, 10 OKPYIJISIOTh), 110 MICTUTh
ycepenuHi cebe JeKiIbka CUMBOMIB CTaHIB. [Ipy LbOMY MOXJIMBI MEPEXOIU MIXK
HJJIEITIMMA CTaHaAMU, MEPEeXOAN MDK MiJUICTIMM 1 30BHIITHIM CTaHAMM 1 TIEPEXOAN MIXK
CKJIAJICHUM 1 30BHIIIHIM CTaHOM.

4.3. Miazpamu UML, wio nosacniowms 6Hympiwtnii ycmpiii cucmemu
Jlesiki aBTOpU pEKOMEHAYIOTh BUKOPUCTOBYBATH TpH omuci Bumor aiarpamu UML,
10 OMHCYIOTh CTBOPIOBAHY CHUCTEMY 4epe3 i1 KOMIOHEHTH (KJIacH, 00'€KTH), BiIHOCUHU
1 B3aeMoii MK HUMH. JaHmi migxig Mae cBoi OOMEKCHHS
Jiarpama kJacis.

JI1s1 CTBOpEHHS JilarpaMu KJ1aciB HeOOX1THO:

1. 3miiiCHUTH MOITYK KJIaciB (KJIFOYOBUX KOMIIOHEHT MPOoOIeMHOI 00J1acTi).

2. J1J1s KOYKHOTO 3HAWICHOTO KJIacy BU3HAYUTH HOTO iM'sl, OCHOBHI aTpuOyTH,
omepariii 1 (a60) BiAMOBITHOCTI.

3. JlocaiguTH B3a€EMO3B’I3KH 3HANCHUX KJIACIB.

Knacu Ha miarpami mpeacTaBistOTHCS Y BUIVISAL MPSIMOKYTHUKIB, BITHOCUHU — Y
BUIVISIAL  JIHIM, M0 3B'A3yIOTh MNPAMOKYTHUKH. JIiHIT pi3HOro THmy rpadidyHo
BIJIPI3HSIOTHCS PI3HUM LITPUXYBAHHSAM 1 CTPUIKaMHU.

[IpuitnaTto BuauATH [5] 3 piBHI aOCTpakuii KaciB: KOHLENTYaJbHUN pIBEHbD,
piBeHb cnenudikaiii, piBeHb peanizauii. AHanai3 BUMOI PO3YMHO CYHpPOBOIKYBaTH
JiarpaMaMi, 1o BigoOpa)aroTh KOHIENTyaJdbHUN piBeHb. Ha naHomy piBHI Npu omnuci
KJIaClB JIOLIJIBHO BKa3aTH iX HallMeHyBaHHS 1 BIAMOBIAAJIBHOCTI. aTpuOyTH 1 omneparii
MOXKHa HE BKa3zyBaTH, a00 BBECTU TUIbKW HAWOCHOBHIIII, BIIKJIABIIHN X JOCIIPKCHHS Ha
mi3HIm cramii geranisarii.

BignocuHu, 1o mijyisiraroTh aHallily Ha KOHIIENTYaJlbHOMY PiBHI, — II€:

acorriamis (IMeHOBaHHH 3B'SI30K)

< 3aJICKHICTD (3MIHU B OTHOMY KJIaci MPUBOJISATH JI0 3MiH B
THIIIOMY)
y3arajibHeHHs / TeHepaiizye (po0-BUI0BE BITHOIIICHHS)
<] arperaiis (BiTHOIIICHHS «9aCTHHA-IILIIC))

1 *
® ———— KoMINO3uUisA (BIIHOLIEHHS «YAaCTUHA-IUIE», OJHO3HAYHO

! pernamMeHTyro4a KUTbKICTh 1 CKJIa/] YaCTUH II1JI0T0).



Jliarpama KJ1aciB Moka3ye CTaTU4YHY CTPYKTYpy mpoOiemHoi obnacti. s aHamizy
B3a€MOJIII 00'€KTIB — €K3eMIUIIPIB KJlacy B XOJII peajisallii BapiaHTy BUKOPUCTAaHHS B
UML mnepenbaueHo 1Bi jaiarpamMyd B3aeMofli: jaiarpama koomepauii 1 aiarpama
MOCJIiIOBHOCTI.
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<<PKE= studeant_id @ String “<PHEE course cods | String
studlert_name : String <<CREE courss namea : String
cumrant_feas | Monay cradlit_points @ lntagar
x.L‘@ﬁs_stud

r
S, »
T

. lakes
o H'x__x.tikgs_cm:rff 0.-
AcademicRacord T Coursalifaring
course_coda ; String year : Data
year : Date sameastar | Integer
semnestar : Integef anrolmant_quota ; Integer
grade ; String .
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Puc. 10. Cnenmdikairis arperaiiii (3anmuc Ha YHIBEPCUTETChKI KypPCH)

Sxmro miarpama kjaciB y 0ararboxX BUMAJKaX 1 MOXE PO3TIIAIATHUCS, SK apTedakT,
IO TOSICHIOE CTPYKTYPY MPOOIEMHOT 007aCTi, TO JlarpaMu B3a€MOJIIT HaBPSIT YA BAPTO
pPO3MIISIATHU SIK BUPA3HUM MOBHUH 3aci0, IO LTIOCTPY€E BUMOTH 10 CUCTEMU B J1a1031
«3amoBHUK-Bukonasens». Ilpore, y BianmoBimHocti 3 Ilpunuumom 3 cBoOOIa
BUOMpaHHS MOBHHUX 3ac001B, aHAJITHUK, 110 BUPIIIMB BUKOPUCTOBYBATH JIaHI JllarpamH,
MOXKE€ 03HAHOMUTHUCS 3 HUMU B CHICIiaJIbHIN JIITepaTypi.

4.4. AnemepnamueHni Mo8uU M0OOETIO6AHHA

JiarpaMa nmoTokiB J1aHUX

HMiarpama mortokiB gaHux (data flow diagram, DFD) — oguH 3 OCHOBHHX
IHCTPYMEHTIB CTPYKTYpPHOTO aHaji3y 1 MPOEKTYBaHHS 1HQOPMAIIAHUX CHUCTEM, IO
ICHYBaJIU B «JIOIOMEeNIbHY» emnoxy. He muBmsunce Ha Micue, 0 Mae€, B Cy4acCHHX
yMOBaX 3CYB akKIIEHTIB BiJ] CTPYKTYPHOTO 10 OO'€KTHO-OPI€EHTOBAHOTO MIAXOMY IO
aHajizy 1 TPOEKTYBaHHS CHUCTEM, «CTAPOBUHHI» CTPYKTYpHI HOTamii SK 1 paHiiie
IMIUPOKO 1 €(EeKTMBHO BHKOPHUCTOBYIOTHCSA K B Oi3HEcC-aHadi3l, Tak 1 B aHaui3l
1H(}OpMAaLIITHUX CHCTEM.

[cTopuuHo ckmanocs Tak, mo aai onucy giarpaM DFD BUKOPUCTOBYIOThCS JBI
Hotanii — Momana (Yourdon) i Teiina-Capcona (Gane-Sarson), 1o BiJpi3HAIOTBCS
cuHTakcucoM. Ha mnpuBeneHii HuK4e UIOCTpalli BUKOpUCTaHa Hotalis [eiiHa-
Capcona.
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Puc.11. DFD

[ndopmariitna cuctema mnpuiMae 330BHI nomoku Oawux. J{ns mo3HaueHHSA
CJIEMEHTIB cepefoBHIla (YHKIIOHYBAaHHS CHUCTEMU BUKOPUCTOBYETHCA TMOHSTTS
308HIWHLOI cymi. YcepeauHl CUCTEMH ICHYIOTh npoyecu TIEPpEeTBOPEHHS 1H(POpMAIIii, 10
MOPOIKYIOTh HOB1 MOTOKH JAaHUX. [I0TOKM JaHWX MOXKYTh TTOCTYIIATH HA BX1J 10 THIIMX
nporeciB, momimarucs (1 BUTATYBATUCSA) B HAKONUWY8a4i OAHux, TEPENaBaTUCS 10
30BHIIIHBOI CYTI.

Mogens DFD, sik 1 OUTbLIICTh 1HIIMX CTPYKTYPHUX MOJEINEN — lepapXidyHa MOJEINb.
Koxken nponec Moxxe OyTH HiAAaHUN JEKOMIIO3UIT, TOOTO pO30OUTTIO HA CTPYKTYpHI
CKJIQJIOB1, BITHOCUHU MDXK SIKUMH B TiM k€ HOTalli MOXYTh OyTH MOKa3aHi Ha OKpeMii
niarpami. Konu nocsarayra HeoOXiiHa MUOUHA IEKOMITO3UINT — IIPOLIEC HUKHBOTO PIBHS
CYNPOBOJIKY€ThCS MiHI-cneyughikayicto (TEKCTOBUM OTHCOM).

Kpim Ttoro, wortamis DFD miarpumye TOHSATTA nidcucmemu — CTPYKTYPHOIO
KOMITOHEHTH CUCTEMH, 1110 PO3POOIAETHCA.

Hotamiss DFD — 3pyunwmii 3aci6 mjis opMyBaHHS KoHmeKcmHOI diazpamu, TOOTO
miarpamu, 1o mnokadye [IC, mo po3poOnseThcsi, B KOMYHIKAIl 13 30BHINIHIM
cepenosuiem. lle - giarpama BepxHBbOro piBHS B iepapxii miarpam DFD. Ii
MPU3HAYCHHS — OOMEXHUTH PaMKU CHCTEMHU, BU3HAUUTH, JI€ 3aKIHIYETHCA CHCTEMA, 1110
PO3pOOIAETHCS, 1 MOYMHAETHCS cepeqoBHILe. [HI HOTaIlli, 4acTO BUKOPUCTOBYBaH1 MpHU
¢opmyBanHi koHTeKcTHOI niarpamu, — aiarpama IDEFO(SADT), giarpama OmmoOka!
HcTouHMK CCBUTKM HE HAWJEH. .

Cepen piI3HOMaHITTS MOZEJIEH, 1110 BUKOPUCTOBYIOTHCS B aHai31 CUCTEM, XOUEThCS
0COOJIMBO BIA3HAYMTH III€ JIBI HOTAIl, IO JO3BOJSAIOTH OIIMCATH CKJIaJHI Oararo
aJbTEPHATUBHI B3a€MOJII1 KOMIOHEHT 1HQopMalliitHoi cuctemu — Hotallio IDEF3 [4] i
EPC-niarpamy ARIS [10].

Jlis MopentoBaHHS BHUMOT JI0 CHUCTeM 3 posramyxeHor Jjorikoro K.Birepe
pEeKOMEHye BUKOPUCTOBYBATH TaOnuill 1 JepeBa pimeHb [1]. YacTto HaA mpakTuil
OyBalOTh KOPUCHI JllarpamMu cyTh-3B's130K 1 SADT-miarpamu [9].



TEMA 5. ATPUBYTHU AKOCTI 113

ATpubytn skoctri I3 — € pgomaTtkoBUM omucoM (YHKIIA TMPOIYKTY, OIIKC
XapaKTepUCTUK BAXKIIMBHX JJIsI KOPHCTYBadiB a00 pPO3pOOHUKIB.

o aTpuOyTiB SKOCTI MOXKHA BIJIHECTH JCKUIbKA JIOKUH XapaKTEPHUCTHUK MPOIYKTY
(Charette, 1990), xo4a ju1si GUIBIIIOCTI MPOEKTIB BUCTAUYMUIIO O BCHOTO JIEKIIbKA. SIKIIO
pPO3pOOHUKAM BIJIOMO, SKI XapaKTEPUCTUKU HAWOUIBIN Ba}JIMBI JUIsl YCIIXY MPOEKTY,
BOHU MOXXYTb BUOpATH BIAMOBIAHI NMPUHOMH, TIPAIIOI0YN HAJl apXITEKTYPOIO, TU3aHHOM
1 mporpamauM HamoBHeHHsM [I3, ski mo3BonsaTh gocsartu meBHOi sikocTi (Glass,
DeGrace i Stahl). Jlns xmacudikamii arpuOyTiB SKOCTI 3aCTOCOBYIOTHCS Pi3HI CXEMU
(Boehm, Brown 1 Lipow, 1976; Cavano 1 McCall, 1978; IEEE 1992; DeGrace i Stahi,
1993).

VY Ttabn. 3 mepepaxoBaHO HOeKiTbKa arpuOyTiB skocTi 113, sxi HEOOXimHO Opartu 10
yBaru B Oy/b-sIKOMY MPOEKTI.

Tabnuis 3.
Atpulytu sixocri 13
Baxxyugi jy1st KopuctyBada Baxxnugi s po3poOHUKa
e JlocTynHICTh e [Ipocrora B excrutyaranii
e EdekTuBHICTh e [Ipocrora nepemiiieHHs
® [ HyuKiCTh e MOXIUBICTh ITOBTOPHOTO
BUKOPUCTAHHS

e IlimicHicTh )
e TecroBaHICTb
® 31aTHICTH OO0 B3aeMOIil
e HamiiiHicTh

e CTIiKICTB 10 3001B

® 3pyYHICTh 1 IIPOCTOTA
BUKOPUCTAHHSI

Jlesiki MaroTh BEJIMKE 3HAYEHHS 1J1s1 BOYIOBaHUX CUCTEM (€(EKTUBHICTD 1 HAIIMHICTD),
TOAl SIK 1HII OCOOMMBO BaXJWBI Il |HTEpHET-3aCTOCYBaHb 1 3aCTOCYBaHb I
MeUHppenMIB (TOCTYIHICTb, IITICHICT 1 JIETKICTh B €KCIUTyaTallii) ado JJ1s1 HaCTIJIbHUX
cucteM (3110HICTH 10 B3a€EMOAIl 1 3PYYHICTH 1 NOpOCTOTa BHUKOpHUCTaHHS). s
BOY/IOBaHUX CHUCTEM YacTO BPaxOBYIOTh 1 1HIII BaXKJIUB1 arpuOyTH SIKOCTI, HAPUKIA]
Oesreka, JIETKICTh 1, TIPOCTOTa BCTAHOBJIEGHHS 1 oOciyroByBaHHs.  [{s
[HTepHET-3acTOCYBaHb TAKOXK BAXJIMBUH 111€ OIUH aTPUOYT - MACIITAOOBAHICTb.

5.1. ATpulyTH, BaxJIUBIi 1J5 KOPUCTYBaviB

° Hocrynnicrs. Ilig  AOCTYHHICTIO  PO3yMIEThCA — 3alUIAHOBAaHUM  uac
docmynunocmi (uptime), MPOTITOM SIKOTO CHUCTEMa JOCTYyHHA JjIsi BUKOPUCTAHHS 1
MOBHICTIO Tpale3/aTHa.

dopMasbHO JOCTYMHICTh AOPIBHIOE cepeonbom)y uacy 0o 360t (mean time to
failure, MT-TF) cucremu, AiJICHOMY Ha CyMy CEpPEIHBOIO Yacy J0 30010 1 OYIKyBaHOTO
4acy J10 BIIHOBJICHHSI CUCTEMH MicCIIs 30010.



Ha ,Z[OCTYHHiCTB BIINIMBAIOThH HCpiO,Z[I/I IJIAHOBOT'O TEXHIYHOTO O6CHYFOBYB&HH$I.



JIOCTYTHICTD K CYKYITHICTb HAJIMHOCTI, JIETKOCTI B €KCILTyaTallii i iJIICHOCTI
(Gilb, 1988).

° EdexTuBHIiCT - Ha3MBA€THCA TOKA3HUK TOTO, HACKUIBKH €(QEKTHBHO
CUCTEMa BHUKOPHCTOBYE MPOAYKTHBHICTH MpOLECOpa, MICUE Ha ITUCKY, maM'aTb abo
cMyry nponyckanss 3'eqHanss (Davis, 1993).

Sxuo cucrtemMa BuUTpayae gyke 0OaraTo JOCTyIMHUX pECypciB, KOpPUCTyBadi
BIIMITSTh 3HUKEHHS MPOTYKTUBHOCTI.

HenocratHst mpoayKTHBHICTH JApaTy€ KOPUCTYBAa4iB CTABUThH IMiJa yaap O€3MeKy,
HANPUKIIAJ, TPU MEPEBAHTAXKEHHI CUCTEMH KOHTPOJIIO TIPOIIECIB PEIbHOTO Yacy.

BusHauiTh MiHIManbHy KOHQITYpaIlil0 yCTaTKyBaHHS, MPHU KM BIAETHCS JAOCATTH
3alaHuX €(EeKTUBHOCTI, MPOITYCKHIN CIIPOMOXHOCTI 1 MpoAyKTUBHOCTI. 11100 m03BONMMTH
HWKHIO MEXY Yy pa3l Hemepea0ayeHuX YMOB 1 BH3HAUUTHU IMOAAJIBIIE 3POCTAHHS, BU
MOYKETE CKOPUCTATHCS TaKUM (POPMYITFOBAHHSM:

Hpukaaa. Ak miHiMyM 25% mpomycKHOI CIPOMOXKHOCTI IIpoLecopa 1 orneparuBHOI

nam'siTi, JOCTYMHOI 3aCTOCYyBaHHIO, HE TOBMHHO BHKOPHCTOBYBAaTHCS B YMOBAax

3aIlJITAHOBAHOTO MIKOBOTO HABAaHTAKEHHSI.

TunoBi kopucTyBaul He (OPMYITIOIOTH BUMOTH 10 €()EKTUBHOCTI, BOHHU MOXYTb
3a/1aT¥ 4ac BIATYKY a00 3allOBHEHHS IMPOCTOPY Ha JTUCKY.

CrpaBa aHaJliTUKAa — MMOCTABUTH MHUTAHHS, K1 BUSBISATH OYIKYBaHHS KOPUCTYBadiB
PO MPUNHSATHE 3HWKCHHSI IPOAYKTUBHOCTI, MOYKJIMBI MKW HABAaHTAXEHHS 1 OUIKyBaHE
3pOCTaHHS.

° I'HyukicTh — MOKa3zye 3 KOO JIETKICTIO B MPOAYKT BAA€ETHCS JONATH HOBI
MO>KJIUBOCTI.

SIK10 OYIKy€eTbCs, 1O MPU PO3pPOOI JAOBEACTHCS BHOCUTH O€3J1U MOJIMIICHB,
BapTO BUOPATU TaK1 PIIIEHHS, K1 JO3BOJSATH 301IBIIUTH THYUKICTh [13.

Ileit aTpuOyT BaxJIMBUN ISl MPOAYKTIB, SIK MOJAENIb PO3POOKH SKUX BHUOpaHO
MOJIIMIIIEHHS 1 IOBTOP YCHIIIHUX BUITYCKIB, @00 PO3BUTOK ITPOTOTHITY.

Ipukaaa. [IporpamicT mo TEXHIYHOMY OOCITYTOBYBaHHIO, II0 HE MEHIIE IIECTH

MICAIIB MPAIIOE 3 MPOTYKTOM, MOBUHEH YMITH MiJKIIOYaTH HOBUM MPUCTPINA IS

CTBOPCHHS JPYKApChKUX KOIN, M0 mepeadadae 3MiHy KOOy 1 TECTyBaHHS, HE

OibIIe HIXK 332 TOAUHY POOOYOro Yacy.

[IpoekT HEe MOXKHA BBa)KAaTH HEBAAJIWM, SIKIIO MPOTPAMICTOBI BHUMAraerbcs 75
XBWJIMH, 1100 BCTaHOBUTH HOBUU NIPUHTEP, OTKE, 1I€ BUMOTa JOMYCKAa€e NEAKYy MIpy
CBOOOAM.

SkOu MU He BKa3zaJid 1[I0 BUMOTY, MOKJIMBO, PO3POOHMKY BUOpanu O Takuil BapiaHT
J3aiiHy, MpU SIKOMY YCTaHOBKa HOBOTO MPUCTPOIO B CUCTEMI 3aiiHsia O Jayxe Oararo

qacy.

3anucytime sumozu 00 sakocmi y ¢hopmami, AKUL NepeodAYaAE MONCAUBICMb iX
BUMIDIOBAHHSI.

° Hinicwicte —  Bkmowae  Oesneky  moB'si3aHy 3 OJIOKyBaHHSIM

HEaBTOPU30BAHOTO JOCTYITYy /10 CUCTEeMHUX (PYHKIIIH, 3amo0iraHdsaM BTpaTi iHpopMarrii,
aHTUBIpyCHUM 3axuctoM [13 i 3axucToM KOH(IACHITIHHOCTI 1 OE3MEeKN JaHUX, BBEICHUX
B CUCTEMY.

[imicHicTs ayxe BaxkimBa s [HTepHeT-3acTocyBaHb. KopucTyBadi cucrem
€JIEKTPOHHOT KOMEPIii XOUyTh 3a0€3MEYUTH 1aH1 CBOIX KPEAUTHUX KAPTOK.

BiasimyBaui Web-caliTiB He OakaroTh, 1100 MpuBaTHa 1HMOpMaIlis nMpo HUX adbo



CITUCOK Bi,Z[Bi,Z[}’BaHI/IX HHUMU CalTIB BHUKOPUCTOBYBAJIUCS HC 3a IIPU3HAYCHHAM, a



MOCTaYaJIbHUKH MOCITYT JOCTYITY 10 [HTepHETY XO04yTh 3aXMCTUTUCS BiJ aTaK THUITY
«BIJIMOBA B OOCTYTOBYBaHHI» 1 1HIIINX XaKEPCHKUX aTaK.

VY BUMoOrax 70 HUTICHOCTI HEMa€ Micls MOMUWIKaM. BUKOpHUCTOBYTE HacTyIH1
TOYH1 TEPMIHM JJ1s1 (HPOPMYJIFOBAHHS BUMOT JI0 I[UTICHOCTI:
nepeBipka ieHTUdIKALlT KOpUCTyBaYa

PiBHI IPUBLIEIB KOPUCTYBa4a, 0OMEKEHHS JOCTYITy a00 MEBHI JIaHl, K1 HTOBUHHI1
OyTH 3aXUIIIEHI.

Hpukaaa. Tutbku KOPpUCTYBaYi, 110 BOJOAIIOTH MPUBLIEIMH PI1BHS AyIUTOp, HOBUHHI

MaTH MOXJIMBICTh IPOIVISAATH TPAH3AKIIIi KITI€HTIB.

VYHukalTe BKazyBaTH BUMOTH JI0 IUIICHOCTI y BUIISAI OOMEXEHb IW3alHy, SIK,
CKa)XXIMO, BHMOTHM JIO Mapojs JUisi KOHTpOJO0 aocTymy. PeanbHa BuMoOra noBHHHA
0oOMeXXyBaTH JOCTYIl O CUCTEMH HEaBTOPU3MPOBAHUX KOPHUCTYBAYiB; MapoJii - BCbOrO
JUIIE OJWH 13 CMOCOo0IB (Xoua 1 HAWIOIIMPEHININKA) BUKOHAHHS IIHOTO 3aBJIaHHS,
3acHOBaHe Ha BHOpaHOMY MiAXOAl MO iAeHTHdIKAIII KOPUCTYBaviB, 11le 0a30Ba BUMOTra
JI0 IUTICHOCTI BIUTMHE HA TEBHI (YHKI[IOHAJIbHI BHMOTH, SKI peani3yloTh (YyHKITI
ayTeHTHU(IKAIll B CUCTEMI.

° 3naTHicTh 10 B3aeMoOil TMOKazye, SKUM YUMHOM CHCTeMa OOMIHIOETHCS
JaHUMH a00 cepBiCaMHM 3 THITUMU CUCTEMaMH.

[I{o6 OIIHWTH 3/1aTHICTH JO B3a€MOjii, BaM HEOOX1JHO 3HATH, SIKI 3aCTOCYBaHHS
KJIIEHTH 3aCTOCOBYBaTUMYTh CIHIJBHO 3 BalllUM MPOAYKTOM 1 OOMIH SKUX JaHUX
nependavyaeThes.

KopucrtyBaui Chemical Tracking System 3BUKIIN MallfoBaTH XiMI4HI CTPYKTYpPH, 32
JIOTIOMOTOI0 JICKIJTBKOX KOMEPIIMHUX 1HCTPYMEHTIB, TOMY BOHHU BHCYHYJIU HACTYIHY
BHUMOTY JI0 3/1aTHOCTI B3a€EMOJIIi:

Ipukaaa. Chemical Tracking System moBuHHa MaTu MOXJIHMBICTH IMIIOPTYBAaTH

Oynb-sKi omycTumMi XiMidHiI cTpykTypu 3 makeriB ChemiDraw (Bepcii 2.3 ab6o

panimor) i Chem-Struct (Bepcii 5 abo paHiIomw).

Bu Takoxx Moru O BKa3aTu AaHy BUMOTY SIK BUMOTY JI0 30BHIIIHBOTO IHTEPQENCY 1
BU3HAYUTHU CTaHAApPTHI ¢opMaTu Qaiimis, ski 3narHa iMmnopryBatu Chemical Tracking
System.

Sk anpTepHaTHBY MOXXHA BH3HAYUTH JEKUIbKa (YHKIIOHATBHUX BHUMOT, IO
BITHOCATbCS A0 omepauii iMmopty. [lpore iHOAI, po3mIsgal0dd CUCTEMY 3 MOIVISITY
aTpuOyTIB SKOCTi, BH 3'ICOBy€Te, IO JEsAKl TMEBHI BUMOTH He 3amaHl. KiieHTn He
BKa3zalud, JaHy ToTpeOy TmpW OOrOBOPEHHI 30BHIIIHBOTO 1HTEepdeicy abo
(GYHKIIIOHAIBHOCTI CHUCTEMHU. SIK TUIBKHM aHAJIITUK IIOCTaBUB NUTAaHHS IMPO 1HIII
cucTemu, 3 skuMmu JoBeneTbest B3aemoniatu Chemical Tracking System, mpuxuiabHUK
MPOAYKTY HETaiHO 3rajiaB JBa MaKeTH JJI1 MAFOBAaHHS XIMIYHUX CTPYKTYD.

° Hapiiinicth — Ha3uBaeThcs BiporigHictb poOotu I13 6e3 300iB mpoTsirom
neBHoro nepioay 4yacy (Musa, lannino 1 Okumoto, 1987).

[HOMI O/IHIEIO 3 XapaKTEPUCTUK HAIIMHOCTI BBAXKAIOTh CTIMKICTH /10 3001B.

Buwmiprorots HagiinicTs [13:
® 5K BIJICOTOK YCITIIIHO 3aBEPIICHUX ONepalliii;
e cepeiHill mepiosl yacy poOOTH CUCTEMU JI0 30010.

BusHa4yatoTh KUIBKICHI BUMOTH JIO HaJIHHOCTI, IPYHTYIOUHCh Ha TOMY, HACKUIbKU



CEpHO3HMMHU BUABIITBGCA HACHIAKM 3001B 1 YM BHIpaBAaHa I[iHA IIiJBUILICHHS
HAJIWHOCTI.



Cucremu, nisi SIKUX MOTPIOHA BHCOKA HAIIWHICTD, CIIJ MPOEKTYBATH 3 BUCOKHUM
CTYNEHEM MOXJIMBOCTI TECTYBaHHSA, LIO0 TMOJETIINTH BHUSBICHHS HEAONIKIB, IO
HETaTUBHO BIUTMBAIOTHh HA HAJIIWHICTD.

Mpuxnan: [Jns [13 ynpasiiaas 1a00paTOpHUM yCTaTKyBaHHIM, TPU3HAYCHUM JIJISI
JOCTIAIB 3 PIAKICHUMU JOPOTHMMH  XIMIKaTaMH, II[0 TPUBAIOTh IUIMH JICHb,
KOpUCTyBayaM OyB TIOTpIOHMN MporpaMHUN KOMIIOHEHT, SKUN 3a0e3neunB Ou
HAJIAHICTh TIPOBEJACHHS CKCIIEPUMEHTIB, 1HIII CUCTEMHI (DYHKIIIi, TaKi K MepioguIHUN
3amuc B KypHaJd JaHUX MPO TeMmmeparypy, Oyiu He TaKUMH BaKIUBUMH. YMmosa
Haoditinocmi — He Oinblne m'sITH 3 THUCAYl TOYATUX EKCIEPUMEHTIB MOXYTh OyTH
BTpaueH1 yepe3 36001 B [13.

° CriiikicTb 10 300iB (B1AMOBOCTIHKICTB, fault tolerance) — po3ymitoTh piBeHb,
710 SIKOTO CHCTEMa MPOAOBKY€E KOPEKTHO BUKOHYBATH CBO1 (YHKIII{, HE AUBISYNCH HA HE
BIpHE BBEJICHHA [JAHUX, HEIOJIKM MIAKIIOYEHUX MPOrpaMHUX KOMIIOHEHTIB abo
KOMITOHEHTIB YCTaTKyBaHHs1 a00 HECHOAIBaH1 YMOBH pOOOTH.

Criiike 10 3001B 113 j1ieTkO BIHOBIIOETHCS MICHSA PI3HUX MPOOJIEM 1 «HE TTOMIYaey
MOMMJIOK KOPUCTYBauiB.

3'sicyBaBIIM BUMOTH JI0 CTilikocTi poboru II3, 3ammraere KopucTyBadiB, SKi
MTOMUJIKOB1 CHUTYyaIlii MOXJIMBI MpH PoOOTI 3 CUCTEMOIO 1 K CHCTeMa NMOBHHHA Ha HUX
pearyBaru.

IMpukaaa 1. Sxmio npu poOoTi 3 penakTopoM BiOyBCs 301i 1 KOPUCTYBa4Y HE BCTHUT
30epertu Gaiisl, TO PEAAKTOp IMOBHHEH BIJTHOBHUTH BCi 3MiHHM, BHECEHI paHiIle, HDK 3a
XBWJIMHY J10 30010, TPU HACTYITHOMY 3aIlyCKy MPOrpaMu JAHUM KOPUCTYBaUEM.

Mpuxnag 2. [{ng Bcix nmapaMeTpiB, 10 OMUCYIOTHh I'padiki, TOBHHHI OyTH BKa3aHi
3HAYEeHHS 3a YMOBYAaHHsM, skl sapo Graphics Engine BUKOpHCTOBYBaTUME y BHIAJIKY,
SIKIIO JIaH1 BX1JTHOTO NTapameTpa BKazaHl HEBIPHO a0 BIJCYTHI.

BukoHaHHS 11i€1 BUMOTH J03BOJUTHh YHUKHYTH 30010 TPOTpamH, SKIIO, HATPUKIA/,
3aCTOCYBaHHsI 3allpoINy€ KOJip, SKUH TUIOTepY HE BIAEThcs BiaTBopuTH. (Graphics
Engine BHKOpHCTOBy€ 3HAY€HHS 3a YMOBYAHHSIM - YOPHHUH KOJIp - 1 MPOIOBKHUTH
poGoty. Ilpote e MoxkHa po3misigaru sik 3011 13, ockiNbKK KIHIIEBUNA KOPHUCTYBad HE
oTpumMaB OakaHuii kojiip. [Ipore Takuil miaxijl MOHU3UB CEPHUO3HICTh HACIIIKIB 3001B -
3aMICTh Kpaxy NporpaMH OTPUMAaHMM HEMpaBWIBHUN KOJIp, IO € MPUKIAIOM
B1IMOBOCTIHKOL.

5.2. ATpuOyTH, Ba:K/JIMBi VI pO3pPO0HUKIB

° Jlerkictb B ekcruryaranii. ILleil arpuOyT mnoka3ye, HACKIIbBKH 3pPY4YHO
BUIIPABJIATH NOMUJIKU a00 Monudikysaru [13. Jlerkicte B ekcruryaTauli 3aJ1e€KUTh Bij
TOTO, HACKIJIbKU MPOCTO po3idparucs B poOoTi 13, 3MiHIOBaTH HOTO 1 TECTYBATH, 1 TICHO
NOB'SI3aHO 3 THYYKICTIO 1 TecToBaHICcTIO. llell mMoka3HUK yKpail BaKJIMBHM Jis
OPOAYKTIB, SIKI YAaCTO 3MIHIOIOTh, 1 THUX, 11O CTBOPIOIOTHCA MIBUAKO (1, MOXIIMBO, 3
C€KOHOMI€0 Ha sKOCTi). JIerKicTh B eKCIuTyaTallii BUMipIOIOTh, BUKOPUCTOBYIOUH TaKl
TEPMIHU, SIK CepeoHili 4ac nompioHutl 011 003601y NpodiemMu 1 8i0COMOK KOPEKMHUX
BUNPABTIEHD.

Hpuxnan. /{ns Chemical Tracking System oxgHa 3 BUMOT 70 JIETKOCTI B €KCILTyararii
c(hopMyIHLOBAHO TAKUM YUHOM:

Jezkicmb 6 ekcnayamayii 1. Tlporpamict, o0 3alMa€eThCs TEXHIYHUM

oOciyroByBanHsaM 13, moBuHeH MoauQiKyBaTH ICHYIOY1 3BITH, 1II00 IPUBECTH iX B
.COOTBETCTBHUE 13 3MiHAMU B



MOJIOKEHHAX (eAepalbHOTO YpsAy B 00MacTi XiMii, BUTPATUBIIKA HA PO3pOOKY HE

oibe 20 poOoYnX TOUH.

[Tpu poGoti Hax mpoektom Graphics Engine Mu po3ymisiv, 1110 HaM JOBEIETHCS YaCTO
BHOCUTH BumpaBieHHa [I3, mo0 BOHO BiAMOBigano moTpedaM KOpUCTyBadiB. Mu
BKa3aju MPUOIM3HO Taki KpuTepii, mob po3poOHMKam Bmanmocs cTBoputu [13, Oinbm
JIETKE B €KCIUTyaTallii:

Jleckicmy 6 ekcniayamauii-2. BxianeHicts QyHKIIH, 110 BUKJIMKAIOTHCSI, HE TOBUHHA

NepEeBUIILYBAaTH J1BA PiBHI.

Jezkicmbv 6 excnayamauyii-3. ] KOXXKHOTO NPOrPaMHOIO MOAYJS HEMOPOXKHI
KOMEHTAp1 B CIiBBIIHOIIEHH] IO MMOYAaTKOBOIO KOAY MOBUHHI CKJIaaaTu sk MiHiMyMm 0,5.
CraBrte Taki 3aBAaHHs PO3pOOHUKAM 00epeXHO, 1HAKIIE Ti, TO30YBIIMCH CAMOBJIA/IaHHS,
NOYHYTH AISTH (OpMalbHO, BUKOHYIOUM OYKBY, aje He CyTh 3aBaaHHs. [lompartoiite 3
nporpaMicTaMu, II0 3alMarOThCAd TEXHIYHUM OOCIYyroBYBaHHSAM, II00 3pO3yMITH, SKI
SKOCTI ITOYATKOBOI'O |KOJIM TMOJIETIIATh iM BHECEHHS 3MiH a00 BUIIPaBICHHS HEIOMIKIB.

st amaparHux NpucTpoiB 3 BOymoBanuMm [I3 yacto € BUMOTH 110 JIETKOCTI B
excrutyatamii. OmHi 3 HHMX BITHOCATBCA 10 BuOOpy amzainy II3, Tomi sk iHmI
BIJIMBAIOTh HA TU3aiH yCTaTKyBaHHs. Hanpukinan octaHHe MoXKHA C(HOPMYITIOBATH TaK:

Jezkicmbv 6 excnayamauyii-4. Jlu3ailH TpuHTEpa 103BOJIAE CEPTH(PIKOBAHOMY
PEMOHTHHMKOBI 3aMIHUTH KaOEJIbHUW IIHYP JPYKYIOUOi TOJIOBKM HEe Outblie Hix 3a 10
XBWJIMH, JaTYMK CTPIYKM HE OUIbILE HIXK 32 5 XBWJIMH 1 IPUBIJI CTPIUKU HE OUIbIIE HIXK
3a 5 XBUJIUH.

° Jlerkictb nmepemimenns. Miporo i BUMIpIOBaHHS MO)KHA BBaXKaTH 3yCHILIA,
HeoOXxiaH1 s nepemimenHs 13 3 ogHoro omepamiifHoro cepenoBuiia B iHmny. Jleski
IPAKTUKH BBAXKAIOTh MOMJIMBICTH 1HTEpHALIOHATI3AMII 1 JIOKAII3alii MPOAYKTY BHUILIHUM
cTyneHeMm ioro MooOuibHOCTI Ilpuitomu po3pobku 113, skl poOniATH JIETKUM HOro
NepeMIIlIeHHs,, JyXKE€ CXOXI 3 THUMH, W0 3aCTOCOBYIOTh, 1100 3pobutu II3
OararokpatHoro BuxkopuctoByBaHuM (Glass, 1992). 3a3Buuaii MOOUIBHICTH MPOAYKTY
ab0 He Mae HISKOro 3Ha4eHHs, ab0 yKpall BaKIHMBa JJIsl yCHiXy MPOEKTy. BaximmBo
BU3HAYUTH T1 YACTUHU MPOIYKTY, sIKI HEOOX1THO JIETKO MEePEeMiIlaTy B 1HII CepeOBHIIIA,
1 omucary i II0B1 cepenonuina. [lotiMm po3poOHUKK BHOEPYTh CIIOCOOU PO3POOKH 1
KOJTyBaHHsI, sIK1 301IbIIIaTh MOOUIBHICTD MTPOIYKTY.

° MoxauBicTh MOBTOPHOT0 BUKOpHUcTaHHA. [locTiiiHe 3aBmaHHS PO3pOOKU
[13 - MOXIHMBICTH TMOBTOPHOTO BUKOPHUCTAHHS - TOKAa3y€ 3yCHUJUIS, HEOOXITHI ISt
NIEPETBOPEHHS MPOTPaAaMHUX KOMITOHEHTIB; 3 METOI0 iX TOJAIbIIOr0 3aCTOCYBaHHS B
IHIIMX 3acToCyBaHHAX. Burtpatm Ha po3poOky I[I3 3 MOXIMBICTIO HOBTOPHOTO
BUKOPUCTAHHS 3HAYHO BHINE, HI)XK HA CTBOPECHHS KOMIIOHEHTY, SIKUM TMpaltoBaTUMeE
TUIBKKU B OJHOMY 3acTOCyBaHHi. BoOHO TOBUHHE OyTH MOJyJAbHUM, J00pe
3aIOKyMEHTOBAHUM, HE 3aJIeKaTH BlJ KOHKPETHUX 3aCTOCYBaHHSA 1 OIEpaliiHOro
Cepe/IoBUIIA, a TAaKOXK BOJIOAITH JACSKUMHU YHIBEpCAIBHUMU MOXJIMBOCTAMHU. [limi
0araroKpaTHOTO BUKOPUCTAHHS CKJIQJHO KUIBKICHO 3MIipsiTH. BkaxiTh, Skl €JI€MEHTH
HOBOi CHCTEMHM HEOOXIJHO CIpPOEKTyBaTH TakK, WI00 CIPOCTUTH iX TIOBTOPHE
3aCTOCYBaHHs, a00 BKaXiTh O10710TEKHM KOMIIOHEHTIB 0araTOKpaTHOrO BHKOPHCTAHHS,
SIK1 HEOOX1/THO CTBOPUTH J0JIaTKOBO J10 TTpoekTy. Hanpuka:

MOXNHBICTP MOBTOPHOTO BUKOPUCTAHHS-1. DYHKIII BBEACHHS XIMIYHUX CTPYKTYp
MOBUHHI OyTH CIPOEKTOBaHI Tak, 00 iX BAaBajoCs MOBTOPHO BHUKOPUCTOBYBATH Ha
piBHI OO0'€KTHOI KOIM B IHIIMX 3aCTOCYBAaHHSX, MOOYIOBaHUX 3 YpaxXyBaHHIM



MDKHApOJAHUX CTaHAAPTIB JJIsI MPEJICTABICHHS XIMIYHUX CTPYKTYP.



° TectoBanicTh. lleit arpuOyT TakoX HA3UBAIOTh MPOGEPAEMOCMbIO, BIH
MOKa3ye€ JIETKICTh, 3 KOO MPOTrpaMHI KOMIIOHEHTH a00 IHTErpOBaHHUM MPOIYKT MOXKHA
nepeBipuTy Ha npeameT aedektiB. Takuil arpulyT yKpail BaKJIMBUHN A MPOAYKTY, B
SKOMY BHUKOPUCTOBYIOTHCSI CKJIAJHI aJrOPUTMH 1 JIOriKa a00 € TOHKI (DyHKIIOHAIbHI
B3a€MO3B'A3KUA. TeCTIpyEMOCTh TaKOXX BaXJIMBAa B TOMY BHIAJKY, SKIIO HPOAYKT
HEOOX1IHO 4acTo MOAU(IKyBaTH, OCKUJIBKH IMepeadadyaeTbes MigaBaTH MOro 4acToMy
pEerpecUBHOMY TECTYBaHHIO, 100 3'CyBaTH, YA HE MOTIPUIYIOTh BHECEHI 3MiHU ICHYIOUY
(GYHKI1OHATBHICTh

OcCKinbKM S 1 KOMaHJa PO3pOOHUKIB TBEpAO 3HAIH, IO HaM JOBEIETHCS TECTyBaTH
Graphics Engine ©Oarato pa3 B mepioj, HMOro HEOJHOPA30BUX YIAOCKOHAJICHb, MU
BKJIFOUMJIM B CIEIM(IKAIII0 HACTYTIHY JUPEKTUBY, TECTUPYEMOCTH, 110 CTOCY€EThCs, [13:

TectoBaHicTh-1. MakcuMalibHa TUKIIOMATHYECKAs CKIIAIHICTh MOJYJISl HE

MOBUHHA nepeBuiryBaru 20.

Luxnomamuuna cxnaonicme (cyclomatic complexity) - 11¢ KUIBKICTh JIOTTYHHX
BIJIrTyKeHb B MOyl moyarkoBoro koay (McCabe. 1982).
Uum Oinplie BiTaTyXeHb 1 ITUKIIIB B MOJIYJ1, THM Ba)K4€ MOTO TECTyBaTH, PO3YyMITH 1
OiATpUMYBAaTd. 3BUYAHO, TMPOEKT He Oyae MNpOBaJICHUH. SKIIO0 3HAYEHHS
IIUKJIOMAaTHYECKON CKJIQJHOCTI OHOTO 3 MOIYJIIB JOCSTHE 24, IPOTE HaIlla JUPEKTHBA
BKa3aja pO3pOOHHMKAM pIiBEHb SKOCTI, JO0 fKOI cimiag nparHytd. SkOu ii (BoHa
Ipe/ICTaB/IEHa SIK BUMOTa J0 SIKOCT1) HE Oyno, He (haKT, 0 po3pOoOHUKH MPU HAITMCAHHI
CBOIX MporpaM B3sUuIM O A0 yBaru TaKy XapaKTEpPUCTHKY, SK LIUKIOMaThuyecKas
CKJIQJHICTh. B pesynbrari Koa mporpaMy Mir ONUHUTHUCS TaKUil 3allTyTaHWM, 110 HOro
peTenbHe TeCTyBaHHS 1 JOMOBHEHHS BUSBUJIOCS O MPAKTUYHO HEMOXKIIMBHUM, a BiJajKa
B3araji craja O KoImapom.

5.3. BuzHayeHHs He()yHKIIOHAJBHUX BUMOT 32 101OMOroxw MoBu Planguage

Hesixi 3 arpuOyTiB SKOCTi, MEpEepaxoBaHUX B IbOMY PpO3ALIL, € HEMOBHUMH abo
HECIEUIATI30BAaHUMH - YK€ Ba)KKO BHUPA3HUTH iX OJAHOW-ABYMS KOPOTKUMH (hpazamu.
Bam He BOacThCs OLIIHUTH, UM BIJMOBIJIA€ TPOAYKT HETOUHO C(HOPMYJIbOBAHUM BUMOraM
10 sikocTi uM Hi. KpiM Toro, cripoliiieHi 3aBJaHHs, MOB's13aH1 3 SIKICTIO MPOIYKTUBHICTIO,
MOXYTh BUSIBUTHCS HE3[1MCHEHHUMHU. MakcuMaldbHUN Yac BIATYKY, PIBHUH JBOM
cekyHzam juist 3anuty 110 b/l, uynoBo mpaiitoe mpu HECKIaAHOMY MOUIYKY B JIOKaIbHIN
BJl, ame aOcoMOTHO HE3MIMCHEHHO TIpH 3'€THAHHI IIECTH 3B'S3aHUX TaOIUIIlb,
pa3MeIIeHHb- X Ha CepBepax, sIKi pO3TaIllOBaHl B PI3HUX MICIIIX.

Jlnst  BupimieHHs TpoOJieMH HESBHUX 1 HEMOBHUX HEQYHKI[IOHATHBHUX BUMOT
koHcynsTaHT Tom Gilb (1988; 1997) po3pobuB Planguage |MoBa TulaHyBaHHS 3
BEJIMKUM HAOOpPOM KJTIOYOBHX CIIiB, SIKMW JTO3BOJISIE TOYHO BCTAHOBIIIOBATH aTpHOyTH
SIKOCT1 1 Jpyry 3aBiaaHHsa npoekTy (Simmons, 2001). Jlami mokaszaHo, SIK BHpPa3UTH
BUMOTY JI0 MPOAYKTUBHOCTI 3a JJOMMOMOTOI0 BChOTO JIMIIIE JACK1JIbKa 3 0€3/1141l KIFOYOBUX
ciiB Planguage.

[Ipuknan € Bepcieto BUMoOr Ha MoBi Planguage mo mpomayKTuBHOCTI 3 «95% 3anuTiB
B/l xaranora moBuHHI OyTH BUKOHAHI IPOTIroM 3 cekyH[ Ha komm'toTepi Intel Pentium
1,1 I'rp mig ympaBniaasam Microsoft Windows XP, xomu moctymHi sik MiHiMyM 60%
CUCTEMHUX PECYPCIBY.

TAG. [IponykTuBHICTE. Yac BIATYKY Ha 3aIHT.
AMBITION. llIBuakuii Biaryk Ha 3anuty b/ Ha mpu3HadeHiit [u1st KOpUCTyBava IIaTGopMmi.



SCALE. Yac (y cekyHaax) Mixk HaTUCHeHHsM kiaBimii Enter 1 knamanaam OK 11 BianpaBku
3aIUTYy 1 TOYaTKOM B1100paXeHHs Pe3ysbTaTiB 3aluTy

METER. TectyBaHHs 3 BUKOPHUCTAHHSIM CEKyH/I0Mipa, BUKOHaHE Ha 250 TECTOBUX 3alHUTaXx,
10 IPEJCTABISIOTh IEBHUN ONepaliiHuil NpoQiib BUKOPUCTAHHS.
MUST. He Ginbie /0 cexynau Ha 98% 3anurtiB. ( PaxiBerb BUI3HUNA CIIy>KOU MIATPUMKH).

PLAN. He Oinbme 3 cexyna Ui 3anuTiB kareropii 1. 8 cekyHa /Ui BCiX 3alUTIB
WISH. He 6inbimie 1BOX CeKyHI JIsI BCIX 3aUTIB.

OcHosna npusnauena oas xopucmysaua niamegopma DEFINED. Tlpouiecop Intel
Pentium 4 1,1 I'rn, onmepatuBHa mam'ste 128 MO, min ynpasninasm OC Microsoft
Windows XR 31 BctanoBinenum nakerom QueryGen Bepcii 3.3, 0JHOMOIb30BATEIbCKUI
KOMIT'IOTEpP, BUIBHO K MIHIMYM 60% CHCTEMHHX pecypciB, IHIII 3aCTOCYBaHHS HeE
BUKOHYIOThCS

VY xoxH1i BUMO31 npucyTHIHN yHikansHui Ter (tag).

Meta (ambition) — BCTaHOBJIOE METy a00 3aBAaHHS JI CUCTEMH, KA MOPOIKYE
JaHy BUMOTY.
Macurab (scale) — Bu3Haua€e OIMHUII BUMIPIOBaHHS.

JliunabHuk (meter) — omMcye TOYHO, SIK BUKOHATH BUMIprOBaHHS. Bci 3arikaBieHi
CTOPOHM TIOBMHHI OJIHAKOBO JOOpEe pO3yMITH, SKHUM YHHOM BUMIPIOETHCA
OPOAYKTHBHICTh.  [IpumycTumo, KOpHCTyBady TMpOCTIIIE  CHOPUIMAE  CHUCTEMY
BHMIPIOBaHb, KA 3aCHOBAaHA Ha Yaci BiJ HATHCHEHHs KJaBimmi Enter 1o BUBeIeHHS BCIX
pe3yabTaTiB 3amuTy, YAM [0 IOYaTKy BiTOOpakKeHHS pe3yJbTaTiB, SK BKa3aHO B
npukiami, Po3poOHMK MoOXe 3asBUTH, IO BUMOTa 3aJ0BOJICHA, a KOPUCTyBa4
CTBEp/KyBaTUME 3BOPOTHE. TOUHO BHUpaAXKEHI BUMOTH JI0 SIKOCTI 1 CHCTEMU BUMIPIOBaHb
JIOTIOMOKYTh 3alI00IrTH TAKOTO POJly HEMOPO3yMIHHSIM.

Bu MoxxeTe BKasaTu IOeKUIbKa Oa)kKaHMX KIJIBbKICHHX BEIWYUH, SKI HEOOX1ITHO
BHMIpIOBATH.

Kputepiit must (3000B's13aHHs) — BU3HAYa€ HaWMEHINNUNA TOCSHKHUN piBeHb. Bumora
HE 3aJI0BOJICHA J0 THUX Iip, TOKU HE OyIyTh 33J0OBOJICHI BCl YMOBH must, TAKUM YHHOM,
I yMOBa MOBMHHA OyTH OOIpyHTOBaHa B Oi3Hec-TepMmiHax. Mo)KHA BKa3aTu BUMOTY
must 1HIKUM criocoOoM. JIJist iiboro moTpiOHO BU3HAYUTH YMOBY fait (HeBmaya) (1e onHe
kiroyoBe ciaiB MoBM Planguage), nanpuknan: «binbme 10 cekyHn oyikyBaHHSA IS
oubie 2% Bcix 3anuTiBy. Bennunna plan (riaH) yka3zye HOMiHaJlbHE 3HaYEHHs, wish
(mobakaHHs) € 1leallbHUM pe3yapTaroM. KpiM TOro, mokaxiTh JKepeno HeoOXiaHOi
NPOAYKTUBHOCTI, HAmpHUKJajd, 3rajlaHy BHIIE YMOBY must (3000B'si3aHHs) BKa3aB
daxiBeb BHI3HOI CIyKOM MATPpUMKH. [l mMOJermeHHs YWTaHHA OyIb-sKI
Creliai30BaHi TEPMiHM, BUKOPHCTOBYBaHI B omeparopax MoBi Planguage, 3amani sk
defined (Bu3HauyBaHi).

Planguage Bu3Hauae Oe3iv4 JOAATKOBHX KIFOUOBUX CIIB, 32 JOMOMOTOIO SIKHX
BIAETHCA JOOUTHCS THYYKINIOW 1 TOYHINIOW crienudu-Kanuu BUMOT. OCKIJTBKH MOBa
Planguage, #0oro CIIOBHUK 1 CHHTaKCHC III€ PO3BUBAIOTHCS, PEKOMEH IO 3BEPHYTHCS 3a
cBiKorO 1H(opmariero Ha Web-caiit http:/www.gilb.com. Planguage € MoryTtHim
3acO00M ISl TOYHOTO (POPMYJTIOBAHHS aTPUOYTIB SAKOCTI 1 BUMOT JI0 MPOAYKTUBHOCTI.
BkazaBimmm jgexinbka piBHIB Ui OYIKYBAaHOTO pe3yJbTaTy, BH OTPUMAETE ULIMPIIE
YSIBJICHHSI TIPO BUMOTH JI0 .KQ4eCTBY, YUM 3a JIOTIOMOTOIO0 TIPOCTUX KOHCTPYKIIiH, TaKUX,
K «4OpHE -011e» 1 «TaK- Hi».



http://www.gilb.com/

5.4. Peanizania He()yHKIiOHAJIBbHUX BUMOT

JuzaiiHepu 1 TpOrpamicCTH TMOBUHHI BU3HAUWUTH SKHAWKpAIIAWA CIOCIO 3a70BOJICHHS
BUMOTH JUUII KOXKHOTO aTpuOyTy SKOCTI 1 MPOXYKTUBHOCTI. Xo4ya aTpuOyTH SKOCTI
BITHOCATBCS 70 HE(QYHKIIOHATPHUX BHMOT, BOHHU JIONIOMAramTh CGHOPMYITIOBATU
(GyHKI1OHATbHI BUMOTH, BU3HAUYUTH HAIIPSIMU PO3POOKH a00 TeXHIUHY iH(pOpMAaIlito, siKa
JI03BOJIUTH peajli3yBaTH TPOAYKT OakaHoi skocTi. Y Tabm. 4 mepepaxoBaHi AEsKi
KaTeropii TeXHIYHOI 1H(OpMallii, IKi MOXYTh OyTH BUBEIECHI 32 JIOIOMOIOI aTpuOyTIiB
SIKOCTI.

Tabnus 4.

ITepeTBOpeHHSI BUMOT JIO SIKOCT1 B TEXHIYHY JIOKYMEHTAII1I0

Tunu arpu0yTiB AKOCTI Kareropis Texniunoi ingopmamuii
IlinicHicTb, 3MI0HICTE JO B3a€EMOII, OyHKITIOHATBHI BUMOTH

CTIMKICTB 110 3001B, JIETKICTh 1 IPOCTOTA

BUKOPHCTAHHS,

Oe3mneka

JlocTymHICTh, €PEeKTUBHICTD, THYUKICTh, | APXITEKTypa CUCTEMH

MIPOU3BOAUTEILHOCTD, HAIIMHICTD

310HICTD 10 B3a€MO/IT, JIETKICTD 1 OOMexeHHs TU3aliHy
pocToTa

BUKOPUCTAHHS

['Hy4KICTB, JIETKICTh B €KCILTyaTallli, Kepiuuurso I13 nuzaitny

JIETKICTh IEPEMEIICHHMS. HAIIMHICTD,
MO>KJIUBICTb IOBTOPHOTO BUKOPUCTAHHS,
TECTUPYEMOCTb,

JIETKICTb 1 IPOCTOTAa BUKOPUCTAHHS

JlerkicTh mepeMinieHHs OOMexeHHs peasi3alii

Hampuknan, B MEAWYHUNA TPHUCTPIA i3 CTPOTMMH BUMOTaMH JO JOCTYITHOCTI MOXKE
BXOJIUTH JKEPENIO PE3epPBHOIO KUBJICHHS (apXiTekTypa) 1 GyHKI[IOHATBHI BUMOTH IS
Bi3yaJIbHOTO a00 3BYKOBOTO CITOBIIIICHHS, KOJH MPOAYKT MPAIIOE Ha PE3ePBHOMY
KuBJIeHHI. [le mepeTBOpeHHs] BUMOT JI0 SIKOCTI, 110 MalOTh 3HAYEHHS ISl KOPUCTYBadiB
abo s pO3pOOHMKIB, y BIJMOBIAHY TEXHIYHY 1HGOpPMAII0 € YaCTUHOI TPOLecy
PO3pOOKH BUMOT 1 JM3aliHy BUCOKOTO PiBHS.



TEMA 6. BI/1l PO3POBKHX BUMOTI - 10 HACTYIIHUX ETAIIIB

JlocBimueHi MEHEMKEpU TPOEKTY 1 PpO3POOHHKH  PO3YMIiIOTh  I[IHHICTb
nepeTBopeHHs BUMOT 0 [13 B HamiitHMIT nu3aiiH 1 pamioHanbsHi 1aHu. Born HeoOXiqH1
B THX BHUIAJKaX, KON HAacTymHa Bepcis mpeactapnsie 1 ado 100% BchOro KiHIIEBOTO
OPOAYKTY. Y IIbOMY PO3AUII MU PO3IISIHEMO, K MMOAOIATH MPOMACTH, KA BIIOKPEMITIOE
PO3pOOKY BUMOT B1J] YCHILIIHOTO BUITYCKY MPOAYKTY: AEKUJIbKA BAPI1aHTIB BIUIMBY BUMOT
Ha TUTAHU MPOEKTY, TU3aiH, KOJI 1 TECTYBaHHS, SIK MOKa3aHO Ha puc. 12.

* BUKOpUCTOBYITE BUMOTH ISl OL[IHKU
MacmTaly IpoeKTy

= [Ipu po3paxyHnkax 6asyiTech Ha po3Mipi
MIPOAYKTY

* OHOBIIOWTE TUTAaHU TIPU 3MiHI BUMOT

= BpaxoByiiTe MpiopUTETH BUMOT TPU
BHKOHAHHI iTeparin
= [TonpociTh po3p0oOHUKIB IPOIIIIHYTH BUMOTH
OcHorHa Bepein TecTyBaHHA » BpaxoByiiTe aTpuOyTH SIKOCTI TIPH

BUMOT JU3aiiHi apXITeKTypH
* PosnopisstiiTe BUMOTH 110 KOMIIOHEHTaX

\ * Bigcrexxure BUMOTH 710 TU3AHY 1 KOy

= J[lounHaiite po3poOKy TeCTyBaHHS Ha
paHHIX CTamisX

* BukopucToByiiTe€ BUMOIH IIpU
TECTYBaHHI CUCTEMH

= [TonpociTh KOPUCTYBaYiB pO3POOUTH TECTU
JUTS TIEPEBIPKU

= BigcTexxyiTe BUMOTH JI0 TECTIB

Puc.12. BrmnuB BuMOr Ha IUIaHYBaHHS MPOEKTY, AW3alH, HAMUCAaHHA KOOy 1
tectyBaHHs OCKUIBKM camMe BHUMOTH BH3HA4YaIOTh MepeadadyBaHUl pe3ysibTaT
IPOEKTY, TUIaHH,
KOIITOpUCH 1 Tpadiku CIIi Po3poOaTH Ha OCHOBI BUMOT. [IpoTe HEOOXiqHO mam'sTaTH,
10 HANOUTBIN BaXKJTUBUHN PE3YNIbTAT MPOEKTY - 1€ Ta CHCTEMa, sika BiAMOBinae GizHec-
IIJIIM, a HE OOOB'SI3KOBO Ta, B SIKIM peali3oBaHI BCi MEPBUHHI BUMOTH 3T1JTHO
MIEPBUHHOTO TIAHY TIPOCKTY.

VY BuMoOrax 1 IjaHax BKa3aHa IMEpPBUHHA OLIHKa BUTPAT Ha IMPOEKT, BU3HAUYCHA
yieHaMu KoMmaHau. [lpoTre Mexi MpOoeKTy MOXYThb BUMTH 3a TIEPBUHHI paMKH, Ta U
IJIaHW MOXYTh BHUSBUTHCS He3dilicHeHHUMHU. Kpim Toro, Oi3Hec-moTpedu, Oi3HEc-
npaBuia 1 OOMEKEHHS MPOEKTY MOXKYTh 3MIHUTUCA. YCIIX MPOEKTY CyMHIBHUH, SKIIO
BH HE OHOBJIIOBATMMETE Ballll IUIAHW BIAMNOBIAHO OO IUJIEH, IO 3MIHIOKOTBHCS, 1
00cTaBMH. BUMOTH € (DyHJIaMEHTOM JJisi BU3HAYEHHS IUIAHIB, KOIITOPUCY Ta Tpadiky
po3pooxku I13 (puc.13).

Puc. 13.



MenemkepiB MPOEKTY YacTO IIKABUTh, CKUIBKU 4Yacy 1 3yCHJIb 3HAJOOUTHCA IS
po3poOKku BUMOT. ISl HEBENMKHX TIPOCKTIB, SKUMH 3a3BHYail 3aiiMaiacs Hala
KOMaH/Ia, 1ei eram 3a3Bu4ail komTyBaB Big 12 mo 15% Bcix Butpar (Wegers, 1996),
poTe TOKAa3HWK 3aJICKUTh Big 00'emMy 1 ckimagHOCTi mpoekty. He auBmsiamch Ha
noOOIOBaHHS, 10 POOOTA HAJl BUMOTaMHU YIOBUILHUTH CTBOPEHHSI IPOAYKTY, TOBEIAECHO,
[0 3pO3yMUIl BUMOTH MPUCKOPIOIOTH MPOIEC PO3POOKH, IO 1 MOKA3ylTh HACTYIHI
MIPUKJIIA]IU:

(®BuBueHHS 15 MpOEKTIB y cdepi TenekoMyHiKalliil i 6aHKIBChKOI cepH MmoKasaio,
0 B HAMOUIBII YCHINIHUX MpoeKTax NpubauzHo 28% pecypciB BUTpadayiocs Ha
po3pooky BuMor (Hofmann i1 Lehner 2001): 11%-na 36ip indopmartii mo sumorax, 10%
- Ha MOJEIIOBaHHA, a 7% Ha mepeBipKy 1 3atBepxeHHs. Ha po3poOky BuUMOT 1Jis
CepemHbOTO MPOEKTY HeoOxiaHO 15,7% Beix pecypcis i 38,6% gacy;

®y mpoekrax NASA, B skux BuTpadanocs Oimbmie 10% Bcix pecypciB Ha
pPO3pOOKY BUMOT, BUTPATH 1 BIAXUIICHHS Bij rpadika BUSBWIKCS ICTOTHO HIDKYUMHU, HIXK
B MIPOEKTax, /e Ha BUMOTH BUTpauaiucs meniie pecypciB (Hooks 1 Farry, 2001);

®pocnimkenns, mposenedi B €Bporri, MoKa3anu, IO KOMaHIU, IKi PO3POOISIOTH
OPOAYKTU WIBUJIIE, MPUCBATUIM OuUIbIlIe Yacy 1 3yCWJIb BUMOraMm, HI) MOBUIbHIIII
xomanu (Blackburn, ScuddernVanWassenhove, 1996).

(®He Bci pecypcu Ha po3poOKY BUMOI IOBHHHI BUTPaYaTUCs Ha MOYATKY MPOEKTY,

K B MOJIEJl «BOJOMAIy» ab0 MOCIJOBHOI MOJENI XKUTTEBOTO IUKIY. Y ITEpaTHUBHUX
MOJICISIX TIEBHMM Yac HAa BHUMOTH BHUTPAYaTHMETHhCS B KOXKHOMY ITOBTOPHOMY ITHKIIi
po3poOku. MeTa Takux MPOEKTIB - peasli3oByBaTH (PYHKI[IOHAIBHICTh KOXKHI JIEKIJIbKa
THKHIB, TOMY BUMOTaMH JIOBEJICTHCS 3alMaTHCS 9acTo.

(®Bumoru i pospaxyHku

IMepmmii Kpok Mpu ouiHUi TPOEKTY - oiHUTH 00'eM npoaykty [13. Ile pobnsath
BUXOJSTYM 3 TEKCTOBHUX BHMOT, MOJEJICH aHami3y, NpOTOTHIIB abo eJIeMEHTIB
MPU3HAYCHOTO ISl KOpUCTyBada iHTepdelicy. Xoya HE ICHYeE 17eaqbHOro Mipuia
po3mipy I13, HaifuacTiiie BUKOPUCTOBYIOTHCSI HACTYTIHI:

®xinbKicTh okpeMo TectoBanux Bumor (Wilson, 1995);

®¢yukmionansHi  Kpankw 1 xapaktepHi kpanku (Jones, 1996b) aGo

TPUBUMIpHI (PYHKIIOHATIbHI KpamnKy, 110 BKJIIOYAIOTh JaHi, QyHKLII 1 eIeMEHTH
ynpasiinHasg (Whitmire, 1995);

(KINBKICTh, TUI 1 CKIAAHICTH €JIEMEHTIB rpadiuHoro MPU3HAYEHOIO IS
KopucTyBaua iHTepdeiicy (graphical user interface, GUI);

(orinKa pAAKiB Koxy, HEOOXiIHOIO JJIs peaizalii crenialbHiuX BUMOT;

®xinpKicTh Ki1aciB 06'€kTiB 260 iHIINX 00'€KTHO-OPIEHTOBAHUX METPUK



(Whitmire, 1997).

Bumoru i rpagik

Jist ckiaagHMX cucTeM, B SKkuX [I3 € juime 4acTHHOK KiHIIEBOTO IPOIYKTY,
neTaibHi rpadiku, K MPaBUiIo, CKIAJAIOTHCS MICISI pO3pOOKH BUMOT Ha PiBHI MPOAYKTY
(cucteMu) 1 TONEpeaHLOTO BHU3HAYCHHS apXITeKTypu. Ha 1mpomy erami KiIr04oB1 JaTH
MOoCTa4yaHHSd MOXYTh OyTH BHM3HA4eH1 1 y3TrOo/KE€HI Ha OCHOBI 1H(opMalii 3 Takux
JOKEpeII, SK BUIIUT MapKeTHHTY, BT MPOJAXiB, BIAALI MO poOOTI 3 KINEHTaMU 1
PO3POOHUKH.



Po3rnsiHeTe MOXJIMBICTH MOETANTHOTO TUTAHYBaHHS 1 (piHaHCYBaHHsS TpoekTy. Ha
CTajii TEpPBUHHOTO BHWBYEHHS BHUMOT BH, OTPHUMAETe JOCTaTHHO iH(opMarllii, mob
CKJIACTH PEAICTHUHI IJIaHU 1 PO3paxyHKH Ui OAHOro abo Ouibll 3a eTamu 301pKu.
[IpoexTn, BUMOrM 110 SKUX C(OpPMYIbOBaHI HEUITKO, BUTPAIOTh y pa3l MOETAITHOTO
UKy po3poOku. Lls momenb m03BONMUTH pPO3POOHHKAM MPHUCTYNUTH IO CTBOPEHHS
sxicHoro I13 3a10Bro 10 mMoBHOTO 3'siICyBaHHS BUMOT. PO3CTaBUBIIM MPiOPUTETH BUMOT,
BU 3MOKETE€ BU3HAUUTH YEProBICTh BKIIIOUEHHS (DYHKIIIOHATBHOCTI HA KOXKHOMY €Tarli.

Yacto mnpuymHa HeEBAaul MpoekTty 1o po3podmi [13 kpuerbcs B TOMYy, IO
PO3POOHUKH 1 1HIII YYACHUKU MPOEKTY MOTAHO CKIIAJAI0Th IIJIaHU, a HE B TOMY, III0 BOHU
noradi ¢axiBmi. Jlo TOJOBHHMX TOMMJIOK IUIAaHYBAaHHS BIJHOCSATHCS IPOIYCK
CTaHJIAPTHUX 3aBJaHb, HEJOOIIHKA BUTpPAT ad0 TEPMIiHIB, @ TAKOXK MPOCKTHUX PHCOK,
HeoOrpyHTOBaHu# ontuMi3zM. KpiMm Toro, He 3a0yapTe BpaxyBaTh MOXKIIMBI IEPEPOOKH.
EdexTuBHe miianyBaHHs MPOEKTY MPUITYCKAE HASIBHICTh HACTYTTHUX €JIEMEHTIB!

(doIiHKY po3Mipy MPOAYKTY;

®indopmariiro mpo MpOAyKTHBHICTH (axiBIliB, 3aCHOBaHy Ha

MUHYJIOMY JOCBIIL;

(dcnucok 3aBaank, SKi HeoOXiaHi 11 moBHOI peaizamii a0o

nepeBipku (QyHKLIT a00 BapiaHTy BUKOPHCTAHHS;

(®BUMOIHY 3 NPUMHATHUM PiBHEM CTaOUIBHOCTI,

(®mocBi, AKU J03BOJIUTH MEHEIKEPOBI IPOEKTY BPaxXyBaTu HeMaTepiajbHi
YUHHUKH 1 1HIUBIAyaJIbHI 0COOIMBOCTI KOXKHOTO TIPOECKTY.
Bin BUMoOr 10 TecTyBaHHS

TectyBanHs 1 po3poOka BHMOT 3B'SI3aHI  CHHEPTETHYHO. 3TITHO  JTyMITl
koHcynbranTa Dorothy Graham: «Hum kpaie 3a BUMOTY. THM SIKICHUHA TECTH; YUM
AKICHAW aHalll3 TeCTyBaHHs, TUM Kpamie BuMorw» (Graham, 2002). Bumoru
3a0€3MeuyI0Th OCHOBY JUIsl TECTyBaHHS cHUCTeMHU. [IpoayKT cIig TecTyBaTu Ha
BIJIMOBIJHICTG TOMY, IIO BiH, SIK 3alUCAHO y BUMOTIaX, NOBHHEH POOUTH, a HE Ha
npeaMeT au3aiiHy abo komy. TecTyBaHHS CHCTEMH, BUKOHaHE Ha OCHOBI koay. [IpogykT
MOXKE 3 TOBOJIUTHCS CaMe TaK, SK OIMKMCAHO Yy BapiaHTaX TECTyBaHHI, CTBOPEHUX Ha
OCHOBI KOy, aJie I1¢ He O3Hauae, 110 BiH BIJMOBIIHUM YMHOM peaizye MpU3Ha4YeH1 IS
KopucTyBada abo (GyHKIIOHAIBbHI BUMOTH. [1OAKTIOUITE TECTEPIB IO EKCIIEPTH3U BUMOT,
00 TIEPEKOHATUCS, III0 BUMOTH ITIIAIOTHCS MEPEeBIpIi 1 MOXKYTh CIY)KUTH OCHOBOIO
JUTSI TECTYBAaHHSI CHCTEMH.

Tectepu MpOEKTy MOBUHHI BU3HAYUTH, IK BOHU MEPEBIPATUMYThH KOKHY BUMOTY.

MOXXIMBUX METO/IIB IEKUIbKA:
®rectyBanns (BukoHaHHs [13 3 MeTOIO MOIIYKY 1e()EKTIB);

®ekcneprusa (mepeBipka Koxy Ha IpEIMET HOro BiIOBIIHOCTI BUMOTraM);

(®nmeMoHCTpaIist  (IEMOHCTpAIliss TOro, IO MPOAYKT MPAIoE, K



OYIKYyBaoCs);

(danani3 (06IpyHTyBaHHs TOrO, K CHCTEMA ITOBUHHA IPALIOBATH 3a IIEBHUX

YMOB).
OO6nymyBaHHSI TOTO, SIK MIEPEBIPUTU KOXKHY BUMOTY, € I[IHHUM MPUHOMOM POOOTH
HaJ SIKiCTIO. BukopucroByiiTe Taki MpUOMHU aHaMi3y, K Tpadiku THUIY «IIPUIUHA-
pe3yabTar», mo0 CKJIACTH BaplaHTHU TECTYBAaHHS HA OCHOBI JIOTIKH, OMHCAHOI y BUMO31
(Myers). [1pu iboMy BUSIBIISIFOTBCSI HESICHOCTI, IPOITYCKX 200 MPUITYIISHHS 1 1HII



npobinemu. HeoOximHo, m00 KOXKHY (YHKI[IOHATIbHY BHUMOTY MOXHa Oylo
IPOCIIAKYBaTH MPUHAWMHI O OJHOTO BAapiaHTY TE€CTYBAHHS B CUCTEMHOMY TE€CTOBOMY
HaOopi, s TOro, moO >KOAHA OYIKyBaHAa pEAaKI[isi CHUCTEMH HE 3aJIULINIACA
HenepeBipeHo. Bu MoxxeTe 3MIpsTH IpOrpec TeCTyBaHHS MO YaCTHHAX, OOUMCIIOI0YN
BIJICOTOK BHMOI, SIKI IMPOWIUIM MepeBipKy. JlOCBIQUEHI TecTepu MOXKYTh 30araTUTH
TECTYBaHHS, 3aCHOBaHE Ha BHMOTaX, JOJaTKOBUMHU TE€CTaMH, 3aCHOBAHMMH Ha 1CTOPIi
NPOAYKTY, TependadyBaHUX CIICHAPISX BUKOPHCTAHHS, 3arajJbHUX XapaKTePUCTHKAX
SIKOCTI 1 BUTIAJIKOBOCTSIX.

VY TecTyBaHHI Ha OCHOBI BHMOI 3aCTOCOBYIOTHCS Pi3HI CTparerii TeCTyBaHHS:
3aJIeKHI BiJl BUKOHYBAaHUX JiH, BIIJIaHUX (BKJIFOUAIOYU aHAJI3 3HAYEHb MEX 1 pO30UTTS
Ha EKBIBaJICHTHI KJIaCH), BT JIOTIKH, B MO/ 1 BiJ cTany. MokHa reHepyBaTy BapiaHTH
TECTYBaHHS aBTOMAaTHYHO, BUKOPHCTOBYIOUH O(iLilHYy crienudikallio, IpoTe sKIIO BU
BUKOPUCTOBYBAaTUMETE MOIIMpPEHinIl crenu@ikamii 10 BUMOT, CKJIaJeHI Ha MPUPOIHIN
MOBI, BaM JIOBEIEThCSI PO3POOIISTH BapiaHTH TECTYBAaHHS BPYUHY.

VY Mipy npocyBaHHSI pO3pOOKHA KOMaHJla KOHKPETU3yBaTUME BUMOTH BiJl BUCOKHX
piBHIB aOcTpakilii, sIK, HaOpHUKIad, y BaplaHTaX BHUKOPHUCTAHHS, 4epe3 JIeTalli30BaHl
dbyHkmioHanpHi BuMmorn Jo [I3 go cmeuudikamiii s OKpPEMUX MOJIYJIIB KOIY.
ABropurtetHuii (axiBeub B obmacti TectyBaHHs Boris Beizer (1999) nigkpecmioe, 1o
TECTyBaHHS Ha OCHOBI BHUMOI' TIOBUHHE BHKOHYBATHUCS Ha KOXXHOMY pIBHI
KoHCTpytoBaHHs [13, a He TIIBKU Ha KIHIEBOMY NPU3HAUYCHOMY JJII KOPUCTyBaya piBHI.
Maca komy B 3acTOCYBaHHI HE JIOCTYMHO KOPHCTyBadaMm Oe3NocepeiaHbo, MpPOTe BiH
HEOOX1THUI Il BHYTPIMIHIX B3aeMonil. KoskeH Moaynb MOBHHEH 3aJ0BOJIBHSITH
BIacHIM cnerudikaiii, HaBITh SKIMIO (YHKIIS IIbOr0 MOAYIS HEBUAUMA IS
KOpUCTyBaua. Sk HacliJIOK, TECTyBaHHS CHCTEMH Ha OCHOBI NpPHU3HAYEHUX JUIs
KOpPHUCTyBaua BUMOT - HEOOX1/1Ha, ajie He IOCTaTHsI CTPATErisi TECTYBAaHHS CUCTEMHU.



TEMA 7. IPUHIIUIIN I TIPUMOMHU YIIPABJITHHSI BAMOTAMM JIO 113

Po3po0Ky TeXHIYHUX YMOB MOKHA PO3IUIUTH HAa PO3POOKY BHUMOT 1 YIpaBIiHHS
BuMoramu. Crajis po3poOku Mae Ha yBasi 30ip iHdopmarii, aHami3, YTOYHEHHS 1
3aTBEp/PKEHHS] BHUMOL. SIK TpaBWiIO, BOHA 3aKIHUYYETbCS CTBOPEHHSM IIAKETY
JOKYMEHTIB; JTOKyMEHTa Ipo o0pa3 1 MeXI MPOAYKTY, JOKYMEHTAIll0 J0 BapiaHTIB
BUKOpPUCTaHHS, cnenudikamnii Bumor 1o [13, cmoBHHMKA JaHUX 1 BIAMOBIIHUX MOJAEIEH
anamzy. Ilicnsa mepeBipkM 1 CXBaJICHHS 1€ MakeT BU3Havyae 0a30BY BEPCII0 BHUMOT,
YTofy MiK pO3pOOHHKAMH i KiIi€eHTaMH. VIMOBIpHO, BXOIi PO3POOKM MHONSAraiOTh i
JOJIaTKOBI yTOJ/IM, 110 CTOCYIOTHCS TOTOBOTO MPOIYKTY, OOMEKEHb, TpadikiB, OIOMKETY
a00 KOHTPAKTHUX 3000B's13aHb; ajie 111 TEMHU BUXO/SATh 32 PAMKH JIaHOT KHUTH.

VYroma mo BUMOrax € CHOJYYHOIO JIAHKOKO MIX pPO3pOOKOI0 1 YINpaBIIHHAM
BUMOTaMU. Y 4WIEHIB KOMaHAM MOBHHEH OyTH JOCTYM JI0 MOTOYHHX BHMOT BIIPOJOBXK
BCHOTO TIPOCKTY, MOXJIUBO, uepe3 Web-momarku 3a JOMOMOIOK 1HCTPYMEHTIB
ynpaBiiHHsS BuMmoramu. Ilii ynpaBiniHHAM BHMOraMM MarOTh Ha yBa3l BCl Ali, IO
HIATPUMYIOTh IITICHICTh, TOYHICTh 1 CBOEYACHICTh OHOBJIEHHS YrOAM IPO BUMOTHU B
XO0Jl1 MPOoeKTy. Ak moka3zaHo Ha puc.l14, ue:.

CynpaBiIiHHS 3MiHaMu 0a30BOi Bepcii BUMOT;

EMiaTpUMKA TUIAHIB TPOEKTY aKTyaJIbHUMHM BiIOBITHO 10 3MIiHHUX BHMOT
CynpaBiIiHHS BEPCISIMH OKPEMHUX BUMOT 1 IOKYMEHTAIlii BUMOT;

CKOHTPOJIb CTaHy BUMOT B 0a30Biii Bepcii,

CynpaBJIiHHS JOTTYHUMH 3B'SI3KaMU MIDK OKPEMHUMH BUMOTaMH 1 IHIIIMMHU

MatepiajgaMu Jisi pOOOTH 3 TPOEKTOM.

YupapiiHaa BHMOraMu

N T~

. . .| “Kourpoisera
YupagpiiHHsI3MiHAM KouTtpoabBepci " Komrpoan3aBumora
u 71 y MH
| BUMOI'H
EMpoo3uIis3Mi CoHOBICHHS CBU3HAYCHHS CXEMHU EBU3HAYCHHS MOXKITUBUX
H inenTudikariiBepcii CTaHiB
. IUIaHIB . BUMOT
CaHayi3 BILTUBY i EBU3HAYCHHS BEpCiit
BHMIpIOBaHHS ) )

3MiH MIHIHBOCTI crnenudikamiiBEMor ¢hikcauiss  crany
MPUHATHHPIIICH BUMOT KO>KHOTOTpeOaBaHMs

. ¢BU3HAUCHHS BEpCiit . .

OKPEMHXBHMOT &3BIT PO PO3MOALT
COHOBIICHHS CTaTyCyBCIXBUMOT
JOKYMEHTAIIi1

BUMOTI'



3B'SI3KIB 3 eJIEMEHTaMU
CBU3HAUCHHS

IHIIUMUBAMOTaMU _ . CHCTEMU
3B'SI3KIB 3 1HIIUMHA

CBH3HAUCHHS

Puc.14.OcHOBHICKIa/10B1 yIIpaBIiHHIBUMOTaMHU

Po3po6HuKH, 110 MpUMaOTh MPOMOHOBAHI 3MIHUM BUMOI, HE 3aBXKIM 3/1aTHI
JOTPUMYBATH MOTOYHHM Ipadik 1 BAKOHYBAaTH 3000B'13aHHS, 10 CTOCYIOTHCS SKOCTI.
MeHnemxep TPOEKTy MOBHHEH OOTOBOPUTH 3MIHM IHUX  3000B'si3aHb 3 IHIIUMHU
MEHE[KEepaMHu, 110 MPAIOI0Th HaJ MPOEKTOM, KJIIIEHTaMU 1 BCiMa 3aI[iKaBJICHUMU B



nporiieci ocobamu. BeeaeHHss HOBUX a00 3MiHA ICHYIOUUX BUMOT BIUIMBAE HA MTPOEKT
TaKUM YHHOM:
®  BIJKJIAJIa€ThCs peaizailisi BUMOT HUXKYMX PIBHIB;
®  3anpOoNIYIOThCS HOBI (haxiBIlL;
® Ha KOPOTKHIl Mepioj Yacy BBOJUTHCS PEXXUM HATHOPMOBOI poOOTH,
0 MOJIMBOCTI OIJIa4yBaHOT;
®  BIAMOBIIHO A0 HOBOI (PYHKITIOHAIBHOCTI 3MIHIOEThCS Tpadik;
® CTPaXJa€ SKICTh, OCKUIbKM HEOOX1THO yKIacTHCs B Tpadik (yke 4yacTo
1€ PEaKIlis 32 YMOBYAHHSIM).

JKomen 13 mux crmocoOiB HE MOKHA Ha3BaTH 1J€aIbHUM UISI BCIX BHIIAJKIB,
OCKIJIBKM THYYKICTh TPOEKTIB 3aJeXUTh BiA (YHKIH, AOCBIIYy CHEMIaliCTiB,
oromxeTy, rpadika i sxocti (Wiegers, 1996). [Ipu yxBasieHHI pillieHb TTOKIaTalTeCs
Ha MPIOPUTETH, BCTAHOBJICHI MPH IJIAHYBaHHI MPOEKTY KIIOYOBUMHU (PIrypamu 3 TUX,
XTO 3alliKaBJieHWH B mpoekTi. Hes3anexxHo Bia Toro, sika Oyzne Balla peakuis Ha
KOPEKTYBaHHS BUMOT, MPU HEOOXIAHOCTI NPHUIMITH SK JAHICTh 3MIHM OUIKYBaHb 1
3000B's13aHb. lle  HabaraTto kpaie, HDXK CHOJIBAaTHCS, IO SKUMCh YHUHOM JI0
OPUMHATOI HAa TMOYaTKy MPOEKTY AAaTh BUITYCKY BCE€ HOBI (YHKIT 3'BIATHCS B
MPOJYKTi, MPpUUOMY 0€3 TaKHUX HACIIJIKIB, SIK IIepeBUTpara OropKeTy abo mepeBToMa
KOMaH/IH.

VY 1ipoMy po3aui po3mISIIAI0THCS OCHOBHI MPUHIIMITH YITPABIIHHS BUMOTaMH.

7.1. ba3zoBa Bepcis BUMOT

baszosa eepcia (baseline) - 1ie HaOip GHyHKITIOHATHHUX 1 HEPYHKITIOHAIIBHUX BUMOT,
K1 pOo3pOOHHUKHU 3000B'sI3a7UCs peani3yBaTu B MeBHiM (BuOpaHiil) Bepcii. Busnadenns
0a30Boi Bepcii J103BOJSE 3aLIKABICHHMM B IPOEKTI 0co0aM BUPOOUTH 3arajbHe
PO3YMIHHSI MOXJIMBOCTEHM 1 BJIACTUBOCTEW, SIKI BOHM XOUYyTh OauUTH B JIaHIi Bepcii.
[TpuitHsaTa 6a3oBa Bepcist BUMOT - SIK MPaBUJIO, Bepcis cTae 0a30BOO Micis oQiuiiHOT
EKCIIEPTHU3H 1 3aTBEPXKEHHS - NIEPENA€ThCs I ynpaBiiHH KoH(irypauieto. [Toganbur
3MIHU JO03BOJISIETBCS BHOCUTH J0 HEl TIIBKM 4Ye€pe3 BU3HAYCHUW B MPOEKTI MPOIEC
yrnpaBiaiHHs 3MiHaMu. Jlo yxBajieHHs1 6a30B01 BEpCii BUMOTH BCE 1€ 3MIHIOIOTHCS, TOMY
HE Mae CeHCcy oOMexxyBaTu Moaudikalliio SKUMHUChH mpoleaypamu. [Ipore mounHaiite
KOHTPOJIIOBAaTH BepcCii, yHIKAJIPHUM YHUHOM 1ICHTHU(DIKYIOUM pPi3HI Bepcii KOXKHOTO
JIOKYMEHTa BUMOT, BiJ[pa3y IICJsl TOTO, SIK 3pO0UTE MOMepeaHii HapHuC IbOTO JOKYMEHTA

3 IpaKkTUYHOI TOYKH 30pY, MOJOXKEHHS B 0a30Biil Bepcii MOBUHHI BIJIPI3HATUCS BiJ
3alpONIOHOBAHUX, ajie HE MNpUHUHATUX BUMOI, HeoOxigHo, 1mo00 OCHOBHa Bepcis
crienudikamii Bumor o II3 MicTwia TIIBKM Ti BUMOTH, SIKI 3alIaHOBaHI IS
KOHKpPETHOTO BHUITyCKy. Lle¥l moKkymMeHT moBuHEH OyTH SICHO BH3HAUCHHUM SK Oa30BHH,
mo0 BIAPI3HATA HWOTO BiA cepli BUKOHAHUX paHIllle HAPUCIB BEpCii, K1 IIe HE
3aTBep/KeHl. 30epeXeHHs BHUMOTM B 3aco0l yHpaBiIiHHS BHUMOTAaMH TOJETIIYE
imeHTudikaIlilo BUMOT, IO HalleXaThb NMEeBHIM 0a30Bil Bepcii, 1 ynpaBiIiHHS 3MiHAMHU B
HIi. ¥ 1bOMYy PO3AUII ONMUCYIOTHCSA JI€AKl CIIOCOOM YyIpaBIIIHHS BUMOraMH B 0a30BI1d
BepcCli.

7.2.11pouenypu ynpasBjaiHHSI BUMOTaM#

H€O6X1I[HO BHU3HaA4YUTHU I[ll HKI AK O‘Ile€TBC$I IMIPOCKTHA KOMaHaa BI/IKOHYBaTI/IMe
I yr[paBJ'IlHHH BUMOI'aMH. 33,HOKYMGHTYI/ITG I.[l I[ll 1 OpFaHISOBYI/ITC TpeHlHF JJIA



¢daxiBmiB, MO0 CHIBpOOITHUKK OpraHi3aiii MOIVIM BHUKOHYBaTH iX IIOCTITOBHO 1
€(hEeKTUBHO.



36epHimb y6azy Ha HACTYIIHE:

® Ha IHCTPYMEHTH, MPUUOMHU 1 YTOAM JIJIsl yIPABIIHHS BEPCISIMHU PI3HUX
JIOKYMEHTIB BUMOT 1 OKPEMHUX BUMOT;

® Ha Te, K CKJIaJIa€ThCsl Oa30Ba BEpCisi BUMOT;

® HACTaTyC BUMOT, SIKI BAKOPUCTOBYBAaTUMYThCSI, 1 0COOU, KOTC-pble MaIOTh
MIpaBo 3MIHIOBATH iX;

® Ha IMPOIETypU KOHTPOJIO 32 CTaTyCOM BUMOTH;

® Ha criocoOu, 3a JOMOMOTO0 SIKUX HOB1 BUMOTH 1 3MIHU ICHYIOUHUX BUMOT
MIPOTIOHYIOThCS, 00POOIISIFOTHCSI, 0OTOBOPIOIOTHCS 1 MEPEIAIOTHCS BCIM
3alllKaBJIEHUM 0CO0aM;

® Ha METOJY aHaJIi3y BIUIMBY 3alPOIIOHOBAHOI 3MIHH;
® Ha Te, SIK Ha IUTaHaxX 1 3000B'sI3aHHSX MPOEKTY B1/110'FOTHCS 3MIHA BUMOT.

Bu MoxeTe BKIIOYUTH BCIO 110 iHGOpPMAIII0 B OJWH OIKC IMPOLECY YIPaBIiHHS
BUMoramu. AGO K PO3pOOUTH OKpEeMI MPOIEAYPH IS KOHTPOIIO 3a 3MIHAMH, aHAJIi3y
BITUBY 1 KOHTPOJIIO 3a cTaHoM. Lli mpomemypu ciif MOBECTH A0 3BENIEHHS KOXKHOTO
CHiBpOOITHHKA OpraHizamii, OCKIJIbKM BOHHM TPEJCTABISIOTH 3arajbHl (QyHKIII, sKi
MOBUHHI BUKOHYBATHCSI KOYKHUM MPOEKTHOIO KOMaH/IO0.

XTOCh TMOBHHEH BUKOHYBaTH Jii MpH YNpaBIiHHI BUMOTaMH, TOMY B OIHCax
OpOLECYy TaKOX CJIiJ BU3HAYMTHU POJI YYACHUKIB, BIAMOBINAIBHUX 32 BUKOHAHHS
KOXXHOTO 3aBlaHHs. [IpOEKTHMI aHaNITUK BHMOTL, SK IpPaBUJIO, HECE OCHOBHY
BIJIIOBIJAJIBHICTD 32 YIPaBIIHHS BUMOTaMu. Bin BuOupae MexaHi3M 30€peKeHHs] BUMOT
(manpuknaj, 3acid ymnpaBliHHS BUMOTaMH), BU3Ha4ae arpuOyTH BUMOT, CKOOPIUHYE
OHOBJICHHS JaHUX PO CTaH 1 TPACOBAHICTh BUMOT 1 3reHEpY€ 3BITU PO 3MIHY [N .

AKugo HIXMO 3 61ACHUKIE NPOEKNY He Hece 8ION08I0ANbHOCI 3a UKOHAHHS emanie
VAPAGNIHHI 8UMO2AMU, He CI0 YeKamu iX GUKOHAHHL.

7.3.KoHTpOJb Bepcii

JIromu TypOyIOThCS, KOJIM BUTPAYarOTh JAPEMHO 4ac, MPaIlOrun Ha/l 3aCTapiIuMu
abo HemocnigoBHUMU BUMoraMu. KoHTposb BepcHii- 1€ BaKJIMBUN acleKT YIpaBIiHHS
crienudikamisMi BUMOT 1 1HIIMMH TMPOSKTHUMHU AoKyMmMeHTaMu. KoxHIN Bepcii ciin
NMPUBJIACHUTH YHIKAJIBbHUN 17eHTU(IKATOp. Y KOXKHOTO 4YjieHa KOMaHIu MOBUHEH OyTH
JOCTYIl JI0 TOTOYHOI BEpCii BUMOT, a 3MIHM HEOOXITHO SICHO JOKYMEHTYBAaTH 1
nepenaBatd  BCiM  3arfikaBieHuM ctopoHaMm. [I[o6 wmiHIMI3yBatH KOHQIIKTH 1
HEJOPO3YMIiHHSI, TPU3HAYTE TIPABO OHOBJICHHS BUMOT TIEBHUM 0C00aM 1 MepeKoHa€ETeCs,
10 1IeHTU(IKATOP BepCii 3MIHIOETHCS MTPY KOXKHIN 3MiHI BUMOTH.

KokHa Bepcisi JgOKyMeHTa BHMOT TIOBHUHHAa MICTUTH ICTOPIIO TIEpPEepoOOKH, e
BKa3yIOThCS BHECEHI 3MiHH, J1aTa KOXXKHOTO 3 HUX, 0c00a, 10 BHECJA 3MiHY, a TaKOX
npuynHa. MOXJIMBO, CIiJT J0JaBaThd HOMEpP BepcCii 10 HAa3BH KOXKHOI OKPEMOi BUMOTH,
AKUM MOXKHA TIOCHIZIOBHO 30UIbLIyBaTH Mpu Moau@ikaiii BUMOI, HaNpUKIAJ
Print.ConfirmCopies-1.

[IpocTnii MexaHI3M YNpaBIiHHSA BEPCIIMU - IMEHYBaTH Yypy4dHY KOXKHY BEpCIIO
cnerudikarii Bumor I13 3rigao yroai. Cripo6a po3pi3HITH Bepcii JOKYMEHTIB 1O J1aTi
3MiHE a00 JaTi JpPyKy 4YacTo NPHBOAUTH 10 TOMHIJIOK 1 IUTyTaHWHH, TOMY HE
PEKOMEHIYIOTh 1X BUKOPHCTAHHS. J[esKi KoMaHI1 BUKOPHCTOBYIOTh TaKi 3alKCH: TepIia



Bepcisi Oy[b-sSIKOT0 HOBOTO JOKYMEHTY Ha3uBaeThes «Bepcis 1.0, napuc 1»,



HACTYIHA YepHeTKa HasuBaeThecs «Bepcia 1.0, Hapuc 2», aBTop MOCIiTOBHO 301TbIITYE
HOMEp HapuCy NpH KOXKHIM 3MiHI 1 TaKk N0 THX Tip, MOKH JTOKyMEHT HE Oyne
3aTBep/UKeHU 0a3oBa Bepcis HoKymeHTa. Toal Ha3Ba 3MmiHIOeThCs Ha «Bepcis 1.0,
3aTBepakeHa». HactynHi Bepcii HasuBarTbes «Bepcis 1 : Hapuc 1» npu HeBenukii

3MiHl abo «Bepcis 2.0, Hapuc 1» npu 3HayHIA 3MiHL. (3pO3yMLIO, TEPMIHH
«HEBEJIMKUI» 1 «3HAYHUID cy0'eKTUBHUHN a00, MpUHAIMHI, 3aJeXaTh BiJ KOHTEKCTY.) [1pu
3aCTOCYBaHHI 111€1 CXEMU SICHO PO3PI3HAIOTHCS HAKUAHHS 1 BEpCii 0a30BOTO JOKYMEHTA,
npoTe HEOOX1THO JOTPUMYBATH CTPOTUM MOPSIIOK Y BEACHHI TOKYMEHTAIII].

Sxmo Bu 30epiraere BUMOTM B TEKCTOBOMY PEIAKTOPOBI, BU MOXETE B1ICTEKUTU
KOPEKTHBH 32 JIONIOMOT'OI0 peKUMY 3MiH TekcTy. Lls (yHKLIs BUILIsSi€ BHECEHY MPABKY,
3aKpEeCOYM  BHUJANICHI  (parMeHTH, MIAKPECIIOYM JIoAaHl 1 MO3HA4Yarouu
BEPTUKAJIbHUMHU JIHIAMM Ha TONSAX TIOJOXKEHHS KOKHOI 3MiHH.  OCKUIbKH
BIJIKOPEKTOBAHUI JOKYMEHT Ba)KKO YUTaTH, B TEKCTOBOMY PEIAKTOPOBI mependayeHa
MO>KJIUBICTD TIPOIVISSHYTH 1 PO3APYKYBaTH JTOKYMEHT 3 MO3HAYKaMHu a00 MOro OCTaTOuHY
BEpCil0 3 MpuiHATOI mpaBkor. [licms Toro, sk Bu cKiajgeTe -0a30Byl0 BEPCIIO
JIOKYMEHTa 3 TaKUMHU TMO3HAUYKaMH, CIOYAaTKy CTBOPITh apxXiB Bepcli 3 MO3HAYKaMH,
MOTIM NMPUKUMITh BC1 KOPEKTHUBH, a TIOTIM 30€peKeTe OUMILECHY BEPCilo SIK HOBY 0a30BY
BEPCIIO ISl HACTYITHOTO PayH]Ty 3MiH.

CxiagHimmii MeToN MpUIycKae 30epexeHHs crenudikaii BAMOT B TAKOMY 3aco01
KOHTPOJIIO BEpCiid, SK TOM, IMIO 3aCTOCOBYETHCSA AJII KOHTPOJIO TMOYATKOBOI KOAU 3a
JIOTIOMOTOI0 cucTeMu KoHTpoito Bepcid (check-in 1 check-out). [lns 1wiei metu
po3pobiieHa Maca KOMEPIINHUX 3ac001B yrpaBIiHHS KOHQIrypaitieto. S 3Ha0 Opo OJuH
IPOEKT. |KOJM JEKUIbKa COTeHb Hamucanux B Microsoft Word BapiaHTiB BUKOpUCTaHHS
MPOJYKTY 30epiracTbCs B TaKOMy 3aco0i KOHTPOJO Bepciid. UjeHW KOMaHIIU MaroTh
JOCTYIl JO0 BCIX TMOMEPEAHIX BEpCidi KOXKHOIO BaplaHTy BUKOPUCTAHHS, IJsl SKUX
(biIKCy€eTbCs 1CTOPis 3MiH. AHAJIITHKOBI BUMOT IIBOTO MPOEKTY 1 HOTO 3aCTyITHUKOBI, 1110
BIJIMOBIAA€ 3a apXiBalliro, HAJaHWH JTOCTYI HA YUTAHHS 1 3aIKC; PEIITI YWICHIB KOMaH 1
- TIOCTYT TUTBKHU HA YUTAHHS.

HaiiGinpm HapiiiHUI METO KOHTPOJIIO BEepCiii mojisrae B 30epiraHHi BUMOT B 0as3i
JAHUX KOMEPIIHHOTO 3aco0y yMNpaBIiHHS BHMOTaMHU Il 3aCOO0M BIJICTEXYIOTh IOBHY
1CTOPit0 3MiH BUMOT, 1110 OCOOJIMBO BaXKJIMBO, SKIIIO MOTPIOHO MOBEPHYTHCS JO PAHIIIO]
Bepcii BuMoru. Takuii 3aci®0 J03BOJII€E BHOCHUTHM KOMEHTAapl, JI€ MOXKHA PO3yMHO
OoOrpyHTyBaTH pIIICHHS MPO JI0/IaBaHHs, 3MiHY a00 BHAAJIEHHS BUMOTH; I1i KOMEHTapi
MOXXYTh BHUSBUTHCS KOPUCHUMHU TIpU HEOOXiHOCTI OOTOBOPEHHS BUMOTH B
Mal#OyTHBOMY.

7.4. ATpuOyTH BUMOT

VsBiTh CO01 KOKHY BUMOTY y BUIVISIII 00'€KTY, SIKMI BOJIOJI€ BIACTUBOCTSIMHU, IO
BIIPDI3HSAIOTh HOro Bij 1HIMX BUMOI. Ha m0omaTtoxk J0 TEKCTOBOTO OIKCY, KOXKHA
dbyHKI[IOHATbHA BUMOTAa TIOBHHHA MaTH JieKuibka (QparmeHTiB iHdOpMarii, 1110
HiATPUMYIOTH ii, abo ampubymis (attributes), mos'szanmx 3 Hero. [l arpubytm
OPEACTABIAIOTh BMICT KOXHOI BHMOTH, BOHH PO3TalIOBYIOTHCS 32 OIMCOM
nepeadauyBaHoi (PyHKIIOHATBHOCTI. Bu MoxkeTe 30epertu arpuOytu B Tabmwuil, 6asi
naHux abo, 110 HaledekTuBHilIEe, B 3ac001 ynpaBiaiHHSA BUMoramu. OCTaHHI HAJalOTh
JeKUIbKa aTpuOyTiB, IO 3rEHEPYBAIM CHCTEMOIO, a TAaKOX HAJal0Th MOXJIMBICTD
BU3HAYUTHU 1HII arpuOyTu. L{i 3acobu n03BONIAIOTH (PiNBTPYBaTH, COPTYBaTU BUOpaHi



MIMHOXHUHY BUMOT Ha IT1/ICTaBl 3HAUYCHb 1X aTpuOyTIB 1 3ampontyBaru 06a3y JTaHuX JJIs



nepensiny. Hampukman, B MOXETe BUKIMKATH CIHUCOK BCIX BUCOKOIPIOPUTETHUX
BuMor, siki [llepn moBuHHaA peamizyBatu y Bepcii 2.3 1 skl MawTh craryc Approved
(CxBaneHo).

Benukuit HaOip arpuOyTiB OCOONMBO BaXKJIMBHM ISl BEIWYE3HMX 1 CKIIATHUX
MPOEKTiB. MOXKIIMBO, BaM CJIiJ] BKa3aTu JUIsl KOKHOI BUMOTH Taki aTpuoOyTH, SIK:
® JaTa CTBOPEHHS BHMOTH;

® HOMEp WOro NOTOYHOT BEPCii;
®  aBTOp BUMOTH;

e oco0a, BiAIIOBITaJbHA 3a 3aJ0BOJICHHSI BUMOTH,

® BIIIIOB1IAIbHUNA 32 BUMOry a0o0 CIIMCOK 3allikaBlieHuX oci0 (1106
YXBaJIIOBATH PILICHHS PO 3alpOIIOHOBaHI 3MIHHU);

®  CTaH BUMOTH;

® TOXO/KEHHS a0 JIKepeso BUMOTH;

® JoriyHe oOrpyHTYyBaHHS BUMOTH;

e migcucreMa (abo MiACUCTEMH), IS SIKUX MPU3HAYCHE TPEOOBAHUE;

® HOMep Bepcii MPOAYKTY, AJIs IKOTO MpU3HAYEHa BUMOT'a;

® BUKODHCTOBYBAaHHMH METOA  TNEpeBipkH abo  KpUTepidi  TECTyBaHHs
OPUIHATHOCTI;

® [IpPIOPUTET peaizallii;

® CTaOUIbHICTh (IIOKa3HUK TOTO, sIKa BIPOTIOHICTH 3MiHM TpeOOBaHUS B
MaiiOyTHLOMY; HECTAaOUIbHICTh BUMOT MOXE IMOKa3yBaTH MOTaHO MEBHI a00 MIHJIUBI
013Hec-Tpoliecu ab0 OU3HEC-TpaBuIa).

MeHemkep NPOAYKTY B KOMIIAHIi, IO BHITYCKa€ E€JIEKTPOHHI BUMIPIOBAJIbHI
NpUIaad, XOTIB MPOCTO 3alKCATH BKIIOYEHI BUMOTH, TOMY IO MPOIYKT KOHKYPEHTIB
BOJIOZIB THUMU XK GyHKIIsIMU. Taki ¢yHKIII 100pe BiA3HAYATH 3a JOTIOMOTOKO aTpulyTy
Rationale (JIoriuae oGrpyHTyBaHHS), 110 JO3BOJISIE BKa3aTH, YOMY KOHKpETHa BUMOTa
BKJIFOUEHA B TIPOIYKT.

Bubepites HaliMeHmuii HaOlp arpuOyTiB, 3a JOMOMOTOI0 SIKOTO BaM BIACTHCS
e(eKTUBHO YMpPaBIATH MpoekToM, Hampukian, HaBpsx Y¥ BaM OJHOYACHO Oyre
noTpiOHO 1 IM'S TOro, XTO BIAMOBIZa€E 3a BHUMOTY, 1 Ha3By MIJICHCTEMH, B SKIH
po3TamoBaHa BuMora. SIKio sika-HeOynb iHdopmallis mpo arpuOyT 30epiraeTbCs y
IHIIOMY MiCIli, HAampHUKJIaJ B 3arajibHId CHCTEM1 KOHTPOIIO pO3POOKH, HE CIiJ
KOITIFOBAaTH HOTO B 0a3i TaHUX BUMOT.

beszniu ampubymis sumoz moxcymos HACMIIbKU CHAHMENUYUMU PO3POOHUKIE U0
BOHU NPOCMO He 3MO*CYMb HAOAmU 8CI 3HaA4YeHHs OJisl 6CiX ampubymis i epekmugHo
guxkopucmosygamu ingopmayito npo ampubymu. I[lounims 3 mpvox abo uwomupu
OCHOBHUX ampubymis. Hooaiime iHWi ampuoymu, KOuU 8u
3Hamumeme, AKUMYUHOMBOHU NOJLINUWAMb 8aulL NPOEKM.

OcHoBHi Bepcii BuMor auHamivyHi. Habip BuMor, 3ammaHoBaHUM 171 IEBHOT BepCii,
3MIHIOBaTUMETHCA Y MIpY JIO/IaBaHHS HOBUX IMOJIOKEHB 1 BUIAJIEHH a00 BIJCTPOUYCHHS
JI0 MI3HIMUX BEPCiil iICHYIOYNX BUMOT. PO3pOOHUKN MOXKYTh «GKOHTIIFOBATH» OKPEMUMU
JIOKyMEHTaMH BUMOTAMH JIJIi TIOTOYHOTO TPOEKTY 1 ManWOyTHIX Bepcidl. YmpaBiiHHS
IIMMHA 0a30BHMH BEPCISIMH, IO 3MIHIOIOTHCS, 1 crienudikallielo BUMOT Ha iX OCHOBE-



HyJHa crpaBa. SIKIIO BIAKJIaaeHI BUMOT a0 Ti, BijJ SKUX BU BUPIIIMIM BIIMOBUTHUCS,
3aIMIIAIOThCS B crenudikaiii BUMOI, 4yuTadl crenudikamii MOXYTh 3aIllIyTaTHCs B
TOMY, SIKi BUMOTH BKJIFOUEHI B KOHKpeTHY 0a3oBy Bepciro. IIpore BaM HaBpsia 9u
3aX0YEThCS



BUTpauaTu 0araro yacy JapeMHO, MEePETATYI0UM BUMOTH 3 OHI€] crienudikaiii BUMOT B
iamy. OnuH 13 cnocoOiB BHpIMIEHHS 1€l mpoOiaeMu - 30eperTd BUMOTH B 3ac001
yhOpaBiaiHHS BUMoramMu 1 Bu3HauuTH arpulOyT Release Number (Homep Bepcii).
BincTtpouenHs BUMOTM O3Hadae 3MiHY HOTO 3aIlyIaHOBAaHOTO BHUIYCKY, TOMY IPOCTO
BIJIHOBUBILIM HOMEp Bepcli, BU NEPECyHETe BUMOTY B 1HIIY 0a30By Bepcito. Tumu
BUMOTaMH, BiJl SIKAX BH BUPIIIWIA BIJMOBUTHCS, Kpalle BCHOTO YIPABIATH 3a
JIOTIOMOTO0 aTpUOYTy CTATyCy, IK OMUCAHO B HACTYITHOMY PO3JILIL.

Ha Bu3HayeHHS 1 OHOBJIEHHS LIMX aTpUOyYTIB MOTPiOHA YaCTUHA BUTPAT, BIABEICHHUX
Ha YMOpaBIiHHS BUMOTaMH, MPOTE I 1HBECTHUIlII B 3HAYHIM MIpi OKyINarmThCsA. Y OAHIN
KOMITaHii MepioJUYHO TeHEePYBaBCs 3BIT IIPO BUMOTH, B SIKOMY IOKa3zyBajocs, aka 3 750
BUMOT' B TPbOX 3B'SI3aHUX CHEIU(IKAIIX TPU3HAYEHO KOXKHOMY Tu3aiiHepoBi. OauH 3
JM3aiiHepIB BHUSIBUB JICKUIbKA BHMOT, IKi BiH HE BBa)kaB CBOiMU. BiH po3paxyBas, 1110
3a0M1aJUB B1J OJTHOTO JI0 JBOX MICSIIIB, BIIBEJCHUX Ha MEPEpPOOKy Nu3aiiHy, siki 6 Oyiau
HeoOX1/1Hi. SKOU BiH 3'ACyBaB CUTYAIIIIO 3 [IMMH BUMOTAMH Mi3HIIIIE.

7.5. KoHTpoJb cTarycy BUMOT

[Honi po3poOuuku I13 gyxe onTUMICTHYHI, KOJIM MOBIIOMIISIOTH PO 3aKIHYEHHS
3aBaaHHs. YacTo BOHU BUJAIOTH cami cOO1 KPEIUT, BBaXKaIOUU BUKOHAHUM Ti 3aBIaHHS,
70 SKUX BOHU TPUCTYIWIH, aje e He 3aKiHumiaa. BoHM MOXYTh 3pOOHUTH CITOYaTKy
neBHy poOory Ha 90%, a moTiM B3ITKHYTHCSA 3 Hemnepen0aueHUMH TPYAHOLIaAMHU.
TenaeHIliss NEPEOIiHIOBATH BUKOHAHHS POOOTI MPUBOAMTH 1O CUTYyallli, TUIOBOI IS
BCIX MPOEKTIB mo po3pobii [13 abo kpynmHUX 3aBlaHb, KOJU MPOTITOM JTOBIOr0 4dacy
NoBIOMJIsiEThCA, 10 BHKOHaHe 90% o00'emiB. KoHTpomb crarycy KOXHOI
(GYHKIIIOHAJIPHOT BUMOTH BIIPOJIOBX BCI€T PO3POOKH JI0O3BOJIE TOYHIIIE OIIHIOBATH
TOTOBHICTh MpOoeKTy. OUiKyBaHHS K «BUKOHAHHS 3aBJIaHb» O3HAYA€ TIIBKHU MOBTOPH.
Hampuknan, Bu miuanyere peanidyBaTd B HACTYMHIN Bepcii TUIBKM YacTHHA BaplaHTy
BUKOPHUCTAHHS, 3aTUIIMBIIH MOBHY peati3allito 10 MailoyTHiX Bepciid. B miboMy Bumaaky
BH BIJIGKYBaTUMETe CTaH THX (PYHKIIOHAJbHUX BHMOT, SKI 3alUlaHOBaHI IS
HAWOMMXK4IO01 Bepcli, OCKUIBKH 11ei Halip BUMOT moBuHEH OyTu BukoHaHWU Ha 100%m0
BUITYCKY TIPOIYKTY.

Icuye cmapuu  ocapm, wo Ha nepuily HNONOBUHY HNPOEKMY HNO po3podYyi
sumpauaemuvcs 90% pecypcis, a na pewmy nonogunu - wo anumunuca 90% pecypcis.
3anaomo onmumicmuyHa OYiHKA [ GIOHOWEHHS NOMYPAHHS 00 KOHMPONIO CMamycy -
BIPHULL ULTIAIX 00 Nepesumpam 6 npoexKmi.

VY Tabmuii 5 mepepaxoBaHO JCKUIbKAa MOMJIMBUX CTaHIB BUMOT. (AJIbTepHAaTHBHA
cxema 1nokazana B Caputo, 1998.) [esxi daxibii gonarots ctan Designed (Po3po6ieHo)
(IKIIO eNIeMEeHTH Ju3aiHy, B SKUX B1IOUTI (YHKI[IOHAJIBHI BHMOTH, CTBOPEHI 1
nepeBipeni) 1 Delivered (Bunymeno) (I3 Bigmano B pykud KOpUCTYBadviB, sIK Jisi OeTa-
TecTyBaHHs). KOoprcHO BiICTeXyBaTH BUMOTH, Bij IKMX BU BiIMOBWJINCSL, 1 TPUYHHH
IIbOTO, TOMY IO 3HEXTYBaHI BHMOTH MAalOTh 3BHYall «CIUIUBATH» B XOI1 PO3POOKH.
Craryc Rejected (BigxuiieHo) 103BOJISIE 3IMIIIATH 3aIPOTIOHOBAHY BUMOTY JOCTYITHOIO
JUTsT MalOyTHBOTO BHWIKOPUCTAHHS, HE CTBOPIOIOYM Oe€37aay B HaOOpi 3aTBEpPHKCHHUX
BUMOT JIJIsl IEBHOTO BUITYCKY.

Po3nonis BUMOr Mo AEKIIBKOX KaTeropisix CTaHy Mae OUIbIINKA CEHC, YUM cripola
KOHTPOJIIOBAaTH BIJCOTOK 3aBEpILCHHS KOXXHOI BHUMOrd abo Bciei 0a3oBoi Bepcii.
BusHnauyurte, XT0 MOXXE 3MIHHTH CTaH BHUMOTH, 1 OHOBJIOWTE CTaTyC, TUTBKH KOJIU
3aJI0BOJIEHI II€BHI YMOBH IIEPEXOAY. 3MIHA CTaHy TaKOX BEJIE 10 OHOBJICHHS JaHUX



IIPO TPACOBAHICTh BUMOT, KOJIM YKa3y€ThCS, B AIKUX €JIEMEHTaX JU3aiHYy, KOJIH 1
TeCTyBaHHS BiOuTa BUMora (Tadm. 5).

Tabmws 5.
Pexo
MEH]T
OBaHI1
CTaH
u
BHUMO
r
Cran
BusnayeHnHns
Proposed 3anuT BUMOTY aBTOPU30BaHUM
(3anmponoHOBaHO) JOKEPEIOM

Approved (CxBasieno) Bumora npoaHnanizoBaHa, il BIUIUB HAa MPOEKT

MPOPAXOBAHO, 1 BOHO OYyJI0 pO3MIIlICHE B
0a30Bii Bepcii neBHoi Bepcii. Kimo4osi
3aIliKaBJICH] B POEKTI 0COOU MOTOAMIKCS 3
I[1€0 BUMOT010, a po3poOHukH 113
3000B's13aIUCs peaizyBaTh HOTro

Implemented Kon, mo peanizoBye
(PeanizoBano) BUMOTY, Up03p06neHI/H/13
HalMCaHu 1
nporecroBanuii. Bumora
BiJICTE)KEHA 10

BIAIIOBITHUX €JIEMEHTIB
TU3aiHy 1 KOOy

Verified (IlepeBipeno) KopekTHe GyHKITIOHYBaHHS peai30BaHOi
BUMOTH  TIATBEP/UKEHE Y  BIAMOBIIHOMY
npoaykrti. BuMora mepeBipeHa A0 BiIMOBITHUX
BaplaHTIB TECTYBAaHHS. Tenep  BuMora
BBAKAETHCS 3aBEPIICHOIO.

Deleted (Bunaneno)  3arBepmkeHa BuMOra BHJalieHa 3 0a30Boi

Bepcii. OnumIiTh MPUYUHU BUJIAJICHHS 1 HA3BITh
TOTO, XTO YXBaJIHB II€ PIILICHHS

Bumora 3anpononoBana, ajne He 3alIaHOBAHO
JUTSL peajtizaliii Hi B OJH1 MalOyTHIX BEpPCIil.




Rejected (Binxuneno) OnwumniTe TNPUYUHUA BIAXWICHHS BUMOTH 1
Ha3BITh TOTO, XTO YXBAJIHB II€ PIIICHHS

7.6. YnpapjiHHS 3MiIHAMH BUMOT

Sk 1 mpu po3poOIli BUMOT, Y Balll TUTAH MPOEKTY MOBUHHI OyTH BKJIIOYCHI 3aBIaHHS
1 pecypcu Aisi BUKOHAHHS 3aBJIaHb IO YHPaBIiHHIO BHUMOTaMH, ONKCaHI B ILbOMY
po3auti. SKIIO BU 3'ACy€TE, CKUIBKM 3yCHJIb BUTPAYA€ThCS HA YIPABIIHHSI BUMOIaMH,
BU 3MOJKETE OLIIHUTH - MaJIO iX, IK Tpeba abo ayxe 0arato - 1 3MIHUTU POOOY1 IPOLIECH 1
MalOyTHI TUTaHW BIANOBIAHUM YMHOM. Y Oprasizanli, 7€ HIKOJIM HE BUMIpIOBaJacs
JKOJTHA 13 CTOPIH pPOOOTH, SK MPABWIO, BAXXKO KOHTPOJIIOBATH, SIK WICHH KOMaHU
BUTPAuYalOTh iX pobounii yac. st BuMiproBaHHs Oe3mocepe/iHIX 3yCUilb Ha PO3POOKY 1
YVOPABIIHHS ~TPOEKTOM HEOOXITHO 3alHATUCS KOPHOPATUBHOI  .KYJIBTypOH 1
JUCIUIUIIHOK CHIBPOOITHUKIB - TIIBKU TaK BAACThCs (DIKCYBaTH IIOACHHY pobOoTy. Ha

oc



Hine He Tak OaraTo dacy, sik O6araro xTo 0oithcs, KoMaHma 3MoXe oTpuMaTH IiHHI i7ei,
3pO3yMIBIIH, SK HACHpPaBAl BUTPAYAIOTHCS 3YCWJUIS Ha PI3HI 3aBOAHHS TPOEKTY
(Wegers). 3BepHeTe yBary, mo poOoui 3yCWiUIs - IIe HE T€ X caMe, 0 MUHYJIUN
KaJeHaapHuil Jac. BukoHaHHsS 3aBIaHb MOXe ypuBarucs a00 BHHUKA€E HEOOX1THICThH
NEPErOBOPUTH 3 IHIIUMU JIFOABMH, IO BEAE 0 3aTPUMOK. 3yCHILIS, IO JI0ar0ThCH,
HEOOX1JTHI /i1 BUKOHAHHS 3aBJlaHHs 1 BUMIPIOBaHI B JIIOIMHO-TOJMHAX, HE 00OB'SI3KOBO
3MIHATBCS 13-3a LIMX YMHHUKIB, POTE TPUBAIICTh BUKOHAHHS 3aBJAAHHS 30UIbIIUTHCS.

KoHTponb 3ycuiab TakoX JA03BOJSE€ 3'ACYyBaTH, YW BHUKOHYIOTH PO3POOHUKHU
nepen0adyBaHl 3aBIaHHs JUIs YNpaBliHHA BUMoramu. HeBmaya B ympaBiaiHHI BUMOT
30UIbILIY€E PU3HK MOSIBU HEKEPOBAHUX 3MIH 1 BUMOI, IO HEOOEPEKHOCTI MPOIYIICHUX B
XOJI1 peaizaliii.

Bpaxyiite 3ycuiis Ui BUKOHAHHS HACTYMHMX JIH 3yCHWUISAMH JUIsl YHPaBIiHHS
BUMOTaMU:

MPOMO3UILisl 3MIHK BUMOT 1 HOBUX BHUMOT;

OLIIHKA 3alPONIOHOBAHUX 3M1H, BKJIFOYAIOYH OLIHKY BIUIMBY 3MIHU;

3MiHa poOOTH PaJIOTo 3 YNPaBIIIHHS;

OHOBJICHHS JJOKyMEHTallil BUMOT a00 0a3u JaHuX;

MOB1IOMJIEHHS IPO 3MIHM BUMOT 3allIKaBJICHUM IpyIiaM, OKpEMUM 0cobam;
KOHTPOJIb 1 3BIT PO CTaH BUMOT;

e 30ip iHdopmarlii mpo TpacoBaHICTh BUMOT.

VYrpaBiiHHS BUMOTraMu JI0NIOMarae rnepekoHaTucs, 1o 3yCHILIs, BUTpayeHI Ha 301D,
aHaji3 1 JOKyMEHTAlll0 BUMOI HE BUTpauyeHl napeMHo. Hampukinaza, KO BU He
3MOXKETE CBOEYACHO OHOBJIIOBATH HAO1p BUMOT BIAMOBITHO A0 3MiH, 1110 BHOCATHCS, TO
3alliKaBJIEHUM B MPOEKTI 0cobam Oy/ie BaKKO NPEICTABUTH (PYHKIIIOHATBHICTD B KOXKHIM
Bepcii. EdexTuBHE ympaBimiHHS BUMOTAaMH MOXKE€ 3MEHIIUTH HEBIPHI OYIKYBaHHS:
3aIlikaBieH1 ocoOu OyayTh MPoiHPOPMOBaHI NMPO MOTOYHUM CTAaH BUMOT B XOJI1 IIPOIIECY
PO3pPOOKHU.



TEMA 8. TECTYBAHHSA BUMOT

Bumoru - ocHoBa MaitOyTHBOI cUCTEMU
Bumoru 1e -

° GbyHKIIIOHAJIbHA XapaKTePUCTHKA CHUCTEMH, HEOOXIJIHa 3aMOBHUKOBI IS
TOTO 1100 BUPIMIUTH MPOOJIeMy a00 JOCATTH MOCTABICHUX IILJISH

° (dbyHKITIOHAIbPHA XapaKTePUCTHKA, KO MOBWHHA BOJOIITH CHCTEMA JIJIS TOTO
Toro MO0 OyTH BIAMOBINHOIO KOHTPAKTy, CTaHAApTY, crenudikamii ado iHIIOMY
(dopmManbHOMY JOKYMEHTY

® JIOKYMEHT, [0 ONucye (QyHKIIIOHATBHI XapaKTEPUCTUKHU MTO3HAYCH] BUIIIC

[cHyIOTH Pi3HI TUIIM BUMOT:
» bi3Hec BUMOI'M - 11111 1 3aBIaHHS T1IIPUEMCTBA
= BumMoru kopuctyBauiB - moTpedbu OKpeMux (TpyIl) 3aMOBHHKIB

* @yHKIiOHAJIbHI BUMOTH - OTIMCYIOTh_III0 TIOBUHHA POOUTH CHCTEMa
* He¢pyHkuioHa/ibHUIT BUMOTH - ONKUCYIOTH_SIK MTOBHHHA MPALIOBaTH CUCTEMA
. IIpunyuenHs i 00MexKeHHS - ACTIEKTH HAOYHOT 00J1aCTl SIK1 0OMEXYIOTh 200

BIINIMBAKOTH Ha ,HH3afIH CHCTCMH

8.1. MeTtoau TecTyBaHHSI BUMOT
Ilepeo mecmyeanuam eumoz

. Bumoru npoananizoBaHi 1 3aI0KyMEHTOBaH1 aHAJI THKOM
. AHaJITUK CaMOCTIIHO MPOBIB MEPEBIPKY
11io uac mecmysanns eumoe
. 3arikaBiaeH1 0coOU MIATBEPAXKYIOTh, III0 BUMOTM KOPEKTHI 1 3p03yMUIH
. KopuctyBaui miaTBepAKy0Th, III0 BUMOTH B1J0OpaXaroTh iX NOTPeOH

Kpumepiii comosnocmi eumoe

. VY BUMOrax MiCTUTBCS IOCTaTHRO 1HGOpMAIIii 17151 TOYaTKy pO3pOOKH
Yuacnuku mecmyeanus eumoz

. 3aMOBHUK, KOPHUCTYBadi, IPOCKTHA KOMaHa
Tecmysanns aumoe epace 8axcaugy poib 8 npoyeci po3pooxu 113

3MeHIIeHHsI KIJTBKOCTI JIOOTPAIltOBaHb 1 3MiH
CKOpOYCHHS pU3HKIB
O3HallOMJICHHS 1 Y3TO/IPKEHHS 3aB/IaHb MK PO3POOHUKAMHU

Memoou mecmyeanHs 6umoe

. [lepeBipka noKyMeHTalil
. AHai3 NOBEIHKUA CUCTEMHU
. [IporoTnnyBanHs

8.2. Ilepesipka Bumor
[lepeBipka BUMOT HAUMOLIMPEHIIINI METO/ TECTYBaHHS BUMOT



Onuc memoody:IlocaiioBHUN MEeperis 1 MepeBipKa BCiX BUMOT
o3eonse nepegipumu Ha: TPaBUIBHICTH, TOBHOTY, IPOCTEKYBaHICTb,
BaYKJIUBICTh, 3p0O3yMUTICTh, OJTHO3HAYHICTH 1 BUMIPHICTh
3acmocosyemuvcsi: 3aMOBHHUKAMU, aHAJIITUKAMU, TTPOCKTHUMH
MEHEDKepaMH, TECTyBaTbHUKAMU

Cunbni cmoponu

[IpocTtoTa BUKOpUCTaHHSA



. BiacyTHicTh criemianbHUX BUMOT 0 IIEPEBIPAI0YOTO

. [ToxpuBae 6arato KpuTepiiB AKOCTI
. MeHnuii BUTparu yacy

Cnabxi cmopoHu
. SIKicTh nmepeBIpKH 3aJ1€KUTh Bij MEPEBIPAIOUOT
. 3amyueHHs pi3HUX (axiBIliB
. HasBHicTh JOKyMEHTa 3 BUMOTaMU

8.3. AHAJI3 MOBEIIHKHA CUCTEMHU

Onuc memooy

. dopMyBaHHS BUMOT y (hopMaTi BXiA-BUXIi, MOIis- HACITIIOK,

yMOBa-BIJIMOBIAb
3acmocosyemucs naluacmiwuie

. TectyBanbHuKamu (test cases)
. AHamiTUKaMH (use cases)
/lozeonse nepesipumu na
. MOBHOTY, 3p03yMUIICTh, OAHO3HAYHICTh

Cunoni cmoponu

. JloOpe nepeBipsic BUMOTH

. [Ipencrapise BUMOTH B CTPYKTYPOBAHOMY 1 3p0O3yMIJIOMY
BUTIISIL

. PesynbraTtin MeTomy J1€TKO BUKOPUCTOBYIOTHCS JIJIS CTBOPCHHS

CIICHApiiB TeCTyBaHHSI
Cnabki cmopoHu

. Bumarae 6111101 KiJIbKOCTI Yacy

. Bumarae crneniajpHOI MATOTOBKH

8.4. IIporoTunyBanHus
Onuc memooy

. CrtBOpeHHs Mojien MailOyTHHOT CUCTEMHU

3acmocogyemuvcs wacmiwie 05 nepesipku
. [ToBHOTH, TPaBUIBHOCTI, PEATI30BYBAHOCTI, 3pDYYHOCTI
BUKOPUCTAHHS
Buxopucmogyemocs

. AHaiTHKaM#, apXiTeKTOpaMu

IIpuknao euxopucmanus

. [opuzoHTaNBHUI — MOZIEITH IKOMOTA IIIUPIIIOTO HA0OPY
(yHKI10HATBHOCTI
. BeprukanbHuil — 10K1aHa By3bKOHAIIPABIEHA MOJETb

HEBEJIMKOI YACTUHU CUCTEMU



. Throw-away — He BUKOPHUCTOBYEThCS B MOAANBIIIN po3poOiIIi

. EBoTIONIHUI — OCTYNOBO JONPALbOBYETHCH 1
NEPETBOPIOETHCS HA TOTOBY CUCTEMY
Cunoni cmoponu

. KopuctyBaui 1icTaloTh MOXKIIMBICTh MEPEBIPUTH PILLIEHHS

. Haouna nonomora asist po3poOHUKIB 1 TECTyBaJIbHUKIB



. [lepeBipka BUMOTH Ha TY, 110 PEaIi30BYETHCS 1 HA 3PYUHICTh
MIPU3HAYCHOTO I KOpHUCTyBada iHTepdency
Cnabxi cmopoHu

. Bumarae 3HaqH0r0 4acy
. CrieriaapHa MiATOTOBKA JJISI CTBOPEHHS €BOTIOLIIMHOTO
MPOTOTHUITY

BuMorn BayKIHBO TECTYBATH JIJISl TOTO M0 O TapaHTYBaTH BHCOKY SIKICTh CUCTEMH
VY BUMOT € 6araro KpUTepiiB, SIKUM BOHU TTOBUHHI 33JI0BOJILHITH
TecTyBaHHS BUMOT BUKOHY€ETHCS ITUPOKUM KOJIOM (DaxiBIIiB



TEMA 9. Y3I'OIKEHHSI BUMOI' TA KEPYBAHHS PUBUKAMUA
9.1. Y3rom:xeHHsI BUMOT

3mina BumMoOr. Bu MoXeTe 3MEHIIUTH pO3MOB3aHHS MEX TPOEKTY,
BUKOPHUCTOBYIOUM JOKYMEHT MpOo Horo o0pa3 1 MeXi SK KOHTPOJbHI TOYKH s
3arBep/KeHHs 3MiH. OO0'€THAHHS BUSBICHHS BUMOT 3 ICTOTHOIO Y4acTHO KOPUCTYBayiB
MO>KE€ CKOPOTUTH PO3MOB3aHHSI BUMOT 3pa3KoBO ynojoBuHY (Jones). MeToau KOHTPOITIO
SIKOCTI, 1110 BU3HAYAIOTh MMOMWIKH Y BUMOTAX Ha PaHHIX CTaJisX, CKOPOUYIOTh KIJTbKICTh
nomanbmux Momudikamin. 11060 B3MEHIIMTH BIUIMB 3MIHM BHMOI, BIJKJIaIaiiTe
peamizaimiro THX 3 HUX, SKi, IIBUIIIE 3a BCE, 3MIHATHCS, MOKH BOHU HE OYIyTh
BU3HAYEHI, a TaKOXX NPOEKTyHTe CHUCTEMY, 3aKJIaJalodl MOXKJIHUBICTh JIETKOI
MOJIepHI3allii.

[Iponiec 3minu Bumor. Pusuk, mop'si3anuil 3 TUM, SIK B1I0yBa€ThCS 3MiHA BHUMOT,
3aJIEKUTH 1 B/l BIACYTHOCTI BUBHAYEHOTO MPOLECY 3MiH, BUKOPUCTAaHHS HEe()EKTUBHUX
MEXaHI3MIB 3MiH 1 BHECEHHS KOPEKTHBIB 0€3 ypaxyBaHHs LbOT0 mpoiecy. Po3BUTOK
KyJAbTYpH 1 JUCIUIUTIHU YTIPABIiHHA 3MiHAMU BUMarae yacy. Jlyxe BakJIuBo, 1100 npu
3MiHI BUMOI 3aCTOCOBYBaBCSI aHaji3 il NMPOMOHOBAHUX 3MiH, PIIIEHHS YXBaJIIOBaB
pamuii 3 yIpaBliHHS 3MIHAMU 1 BHUKOPUCTOBYBAaBCS I1HCTPYMEHTAJIbHUM 3acid s
HIATPUMKHA TI€BHOI IPOLIETYPH.

HepeanizoBani BUMOru. Marpuiis TpacoBaHOCTI BHUMOT JIONIOMAra€ yHHKHYTH
MPOITYCKY SIKMX-HEOY/Ib BUMOT 111 YaC MPOEKTYBaHHA, KOHCTPYIOBaHHs a00 TECTyBaHHS.

30inbiieHHsT 00'eMy TPOEKTy. SIKIIO BHMOTH CIOYATKy IIOTaHO BH3HAUYEHI,
MoJIaJIbIIIe iX BUSBICHHS MOXE 30UIbIIUTH 00'eM mpoekT!. Peamizaliis HEUITKO IMEBHUX
oOmacTelt MPOAYKTY 3a)kafae OUIbIIEe 3yCWib, YUM OYiKyBanocsa. Pecypcu mpoexry,
PO3MOALIEH] BIAMOBIAHO IO IMOYATKOBUM HEMOBHHM BHMOTaM, MOXYTh BHUSBHUTHUCS
HEOCTAaTHIMH IS 3a/JI0BOJICHHS TIOBHOTO CHEKTpy moTped KopucTyBada. Jlis
NOM'SIKIIEHHS 1I€] PUCKU MJIAHYHTE JKUTTEBUMA LUKII, IO CKIAJIA€THCA 3 MOETAHUX ab0
po3po0IIeHHX 3ac00aMU MHKPEMEHTAIbHOTO MOJETIOBaHHS Bepciil. Peami3yiite 0a3oBy
(YHKIIOHANBHICTH B IEPIIOMY BUITYCKY 1 HAPOLLYITE 3A10HOCTI CUCTEMH Jajl

9.2. KepyBaHHs pU3HKaMHU.

Menemxepu poekTiB 1o po3poodiri 113 moBUHHI BUSBISATHA PU3HK 1 YIPABISTH
HUM, TTIOYMHAIOYH 3 YUHHHKIB, MTOB'SA3aHUX 3 BUMOTAMH.

Pusuxk (risk) - me ymoBa, sika MOXE CIPUYMHHUTH OyJb-sKi BTpatu ab0 IHIIUM
Croco0OM TMMOCTaBUTH MiJ 3arpo3y ycmix mpoekty. Lls ymoBa mie He mnopoauia
npobaemy, 1 BU Xxouere, n00 Tak BOHO 1 3anumianocs. L1 moTeHmiiai npoOieMu MOXyTh
Ha/IaTU HECTIPUSATIUBI Jii HA BapTICTh, TEPMIHH, TEXHIYHUH YCIIiX, SKICTh MPOAYKTY ab0
e(hEeKTUBHICTH POOOTH KOMAH/IH.

YupapainHs pu3HKoM - Kpama npaktuka iHaycrpii 113 (Brown, 1996) - ue
IpoLieC BUABJICHHS, OLIHKU 1 YIPaBIIHHS PU3UKOM JO TOTO, SIK BiH 3aBAACTb 30UTKY
BAIIIOMY MTPOCKTY.

OCKUIBKH HIXTO HE MOXKE YIIEBHEHO Mependadyatu MalOyTHE, YIpasiiHHA PUSUKOM -
e crocid MiHiMi3alii BIpOTiAHOCTI MOTEHIINHUX TpobiaeM abo 30UTKYy Bia HHX.
VYipaBiiHHS pU3HKOM O3Ha4Ya€e poOOTYy HaJl MOTEHIIMHOI HEOE3MeKOI0 10 TOro, K BOHA
nepeiine B kpu3oBy ¢asy. lle mokxpainye BipOTiAHICTH YCHIXy MPOEKTY 1 3MEHIIYE
¢dinaHcoOBI 200 1HIIN HACTIAKW PUCKH, SIKOI 1,6 BAACThCS YHUKHYTU. Pusuk, mo3a cheporo
KOMITETEHIII1 KOMaHM CIIiJ IEPeIaTH KEPIBHUIITBY BiATIOBITHOTO PiBHSI.



OCKIUJIbKM BUMOTH TaKi BaXJIMBI B MPOEKTaxX Mo cTBOpeHHIo [13, mependaunmuBuit
MEHEDKEp BXKE Ha PaHHIX CTaJliIX MPOCKTY BUSBUTH PU3HK, MOB'I3aHUM 3 BUMOTaMH, 1
Oy/le TOCUTHh arpeCMBHO KOHTPOIOBATH Horo. [lomupeHi YMHHUKN PU3UKY, TOB'sI3aHi 3
BUMOTaMH, BKJIIOYAIOTh HEBIPHE PO3YMIHHS BHUMOT, HEJOCTATHE 3aTy4YCHHS
KOpUCTYBayiB, HETOYHOCTI ab0 3MiHM B MaciiTadax 1 HUIAX MPOEKTY, 1 BUMOTH, IO
NOCTIHHO 3MIHIOIOTBCS. MEHeIKepu MPOEKTIB MOXXYTb YNPABISITH PU3HKOM,
NOB'SI3aHUM 3 BUMOTaMHM, TUIbKM B CHIBIpall 3 KIl€HTaMHU abo0 iX MpeACcTaBHUKAMH.
CymicHe MOKYMEHTYBaHHS YMHHMKIB PU3UKIB, MOB'SI3aHUX 3 BUMOTaMH 1 IJIaHYBaHHS
J{ 13 3MEHILICHHS X HACIIAKIB YKPIIUTIOE TTAPTHEPCTBO KIIIEHTA 1 pO3POOHUKA.

[IpoexTu mijcTepirae Maca pu3MKiB, OKPIM THX. 1110 TIOB'SI3aH1 3 MEXaMU MPOEKTY 1
BuMoramu. OOMH 3 HHX - 3aJIEKHICTh BII 30BHINIHIX €JIEMEHTIB, TaKUX, SK
cyOmiapsimHUK a00 1HIIMM TMPOEKT, W0 HaJda€ KOMIIOHEHTH [IJIi TOBTOPHOTO
BUKOpHUCTaHHS. [Ipw ympaBiaiHHI MPOEKTOM HA TMEpIIe MICIe BUXOMATHh TaKi BHIU
PU3HKIB, SIK HETOYHI OLIHKU, HEIPUUHATTS MEHEIKepaMH TOYHUX OIIHOK, HEJIOCTATHS
IPO30PICTh CTaTyCy MNPOEKTYy 1 TeKydka KajapiB. TeXHOJIOTTYHMUIA pPU3UK MPEICTABISE
3arpo3y I IyKe CKIagHuX a00 TakuX, IO BUKOPHUCTOBYIOTH MEPEIOBI pO3pOOKHU
IIPOEKTIB.

Ynpaeninna  pusuxkom  (risk  management) - 1€ 3aCTOCYBaHHS
IHCTpYMEHTAJIbHUX 3aco0iB 1 Tporueayp Uil OOMEXKEHHS YUHHHUKIB PHU3HKIB B
MPOEKTI IPUUHATHUMHU paMKaMU. YIPaBIiHHS PU3UKOM HaJa€ CTAaHAAPTHUM TIIAX1]

70 BUSBIEHHS 1 JOKYMEHTYBAaHHS YHMHHUKIB PHU3HUKY., OLIHII X MOTEHIIHHOTO
30UTKy 1 npononye ctparerii ix noM'akmenHs (Williams, Walker, 1 Dorofee, 1997).
VYrpaBiiHHS pU3UKOM BKJIIOYA€E a cede Jiii, moKazaHi Ha puc. 15.

Buznauenus

Ominka —

\ Amnaniz

[Mpu3naueHHs nplopUTETIR
Vupasninus [Tonepemxennsa
PHIHKOM
[InanyBanHg yIpasIiHHA
Kourpoins Bupiwenus

Mouitopuur

Puc. 15. Enementu ynpaBiiHHS pU3HKaMH

Oyinka pusukie (risk assessment) - 1€ mporec MOCTIIKEHHS TPOEKTY s
BHSIBJICHHS 00OjacTel mMOTeHIiHHOT pu3uKiB. CKIagalodu CIIMCKA YMHHUKIB PU3HKIB,
TUTIOBUX sl po3poOku [13, Bu monermure 3aBnanHs BUSBICHHS YAHHUKIB PU3HKIB.
[Tpu amamizi, pU3MKIB AOCIIKYIOTh MOTCHIIIHI HACTIIKA KOHKPETHUX YWHHHKIB
PU3MKIB Ui Bamloro NpoeKTy. Bu3HaueHHS MNpPIOPUTETIB YUHHUKIB PU3HKIB
JIOTIOMOXE BaM KOHIEGHTPYBaTUCA Ha HaWOUIbIl HeOe3MeYHUX, OI[IHIOIYHN
MOTEHIIHHY CXWJIBHICTh KOXHOTO 3 HUX. CXUJIBHICTB - 11 (PYHKIIIs, 1[0 BKJIIOYAE SIK



BIPOTIAHICTb IMOTEPIITU YTPATy 13-3a2 PU3HKIB, TaK 1 MACIITAOM ITi€T yTPaTH.



3anooizannsa pusuky (risk avoidance) - 11e onuH i3 croco0iB BUPIIIICHHS MTUTAHHS:
HE poOITh TOTO, 0 PU3UKOBaHO. BU MoXkeTe yHUKHYTH PU3HKIB, HE MOUYMHAIOUYH TIEBHI
NPOEKTH, MOKIAJalouuch Ha BHUMNPOOyBaHi, a HE cami MepenoBl TexHojorii abo
BUKITIOYAIOYU (QyHKIIIT, iK1 Oy/ie 0COOIMBO Ba)XKKO peati3yBaTH BipHO.

Benuky wacTtuHy wacy BaM JIOBEIE€ThCS BHKOHYBATH KoHmponv pu3uxie (risk
control), 10 MO3BONHUTH YHPABISTH BUSBICHAMH UYWHHUKAMU PHU3HKIB 3 BUCOKHM
npiopureroM. [lnaHyBaHHS yNpaBiiHHS PU3MKOM Ma€ Ha yBa3l CTBOPEHHS IUIaHY Al
JUI. KOXHOIO OKpPEMOro YHMHHMKA, BKJIIOYAIOYM METOAU IIOM'SKUICHHS, IUIAHU Ha
BUIAJIOK Hemepen0ayeHuX 0OCTaBHH, BIMOBIIAIbHUX 0C10 1 TepMiIHM BUKOHAHHS. MeTta
JH 3 TMOM'SKIIEHHS M1i PU3UKIB - a00 HE JO3BOJUTU PU3UKY CTaTU MPOOIIeMOro, abo
3MEHIIUTH WOTO IIKIAJMUBY Ait0. PH3WK HE KOHTpoONOBaTUME caMm ceOe, TOMY J03BiJ
pU3UKIB Mae Ha yBa3i peanizarito miaHiB [13 3a0opoHi koxHOI pusmkiB. I, Hapemri,
TpacyiTe CBOE MPOCYBaHHS 10 JO3BOJY KOXKHOI PU3HKIB 3a IOIIOMOTOI0 MOHITOPUHTY
pPHU3UKIB, fKa MOBMHHA CTAaTH YAaCTHMHOIO BAIIOTO CTAHIAPTHOTO TPACyBaHHS CTaTycy
npoekTy. BincrexyiiTe, HaCKUIBKU 10Ope MpaloTh Ballll All 3 MOM'SKIIEHHS PU3UKIB,
IIyKaiiTe HOBI YMHHUKW PU3UKIB, 10 BUHUKIM HEJABHO, PUOUpPANTE PU3UKH, 3arpo3a
AKUX MUHYJA, 1 NEPIOAUYHO OHOBIIOMTE MPIOPUTETH Yy BAIIOMY CIHCKY YWMHHUKIB
PU3HKIB.

JIOKyMeHTYBaHHsI PHU3UKIB mpoekTy. HemoctaTHb0 mOpOCTO 3HATH PHU3HKH,
3arpo3/IMBl BallOMy IPOEKTy. BaM moTpiOHO ynpaBisTH HUMHU TakK, MO0 MaTu
MOJKJIMBICTh MOBLAOMJISITU MPO OOJIACTI 1 CTAaTyC PU3HMKIB 3al[IKaBIEHUM B MPOEKTI
ocobam Bhpoaorxk npoekty. Ha puc. 15 mokazanuii malloH JOKYMEHTYBaHHS
OKpeMoi 00acTi pu3uKiB. [HOI 3pyUuHO 30epiratu HOro B €IeKTPOHHIN TabuIll, 1110
JI03BOJISIE JIETKO COPTYBATH CIHMCOK O0JIaCTel pU3HUKIB. 3aMiCTh TOTO 1100 BKJIFOUATH
Horo B CBIM IJIaH YIIPaBJIiHHS NMPOEKTOM abo B cnenudikaiiro Bumor jo I13, BemiTh
CIIUCOK 00JacTell PU3MKIB K OKPEMHI JOKYMEHT - TaK MOro JIETKO OHOBIIOBATHME
BIIPOJIOBXK MPOEKTY.

Inentudikarop:

<HopsIAKOBBIKHOMEP>

Jara BinkpurTs:

<J1arar KOJIi eJIEeMEHT PU3UKiB OyJI0 BUSBIECHO™>

Jara 3akpurra:

<nata, KOJH €JIeMEHT pU3HUKY OyB 3aKpUTHII>

Omnmuc:

<OTHC eNEMEHTY PU3UKIB Y (GOPMi «IIPHUYKHA - CIIJICTBOY >
BiporignicTs:

<HMOBIpHICTB TOTO, IO EIEMEHT PU3UKIB CTaHe MPOOIEMOit"™
Bnums:

<IOTEHIIHHI BTPATH, SKi MOXKYTh OyTH HaHECEHI, SIKIIOCIIEMEHT PU3UKY CTaHEe MPOOJIEeMOI0>
CXWIbHiCTB:

<BIpOTiAHICTH, IOMHOXKEHA Ha BTPATH>

IInan nomM'siIKIIEHHs1 PU3HKIB:

<oawH a0 IeKiIbKa METOMIB YIIPaBIiHHS, YHUKHCHHS, 3SMCHIIICHHS
HACITIJIKIB IHIIMX CII0c00iB MiHIMi3aIlii pHU3UKiB>

Binnosinanabna ocoda:

< JIF0IMHA, TIO BIJINOBIJAE 32 JTO3BLI €IEMEHTY PU3HKIB >

Tepmin BUKOHAHHS

<parta, 710 SIKOi i1 3 MOM'SIKIIICHHIOSIPU3UKIB IOBUHHI OyTH BUKOHAHHI>



Puc. 16. l11aGnoH TpacyBaHHS €JI€MEHTY PU3UKIB



BukopucroByiite ¢opmar «mopuyuHa - HACHIJOK», JOKYMEHTYIOUM YUHHHUKHU
pusukiB. ToOTO crouatky GOpMyITIONTE MPUYUHY PU3UKIB, a TIOTIM 11 MOTSHITIHHUT
HECHPUATINBUI pe3yabTaT-cIiACTBO. YacTo IIOAM, IO TOBOPATH MpPO PHU3HK,
IPUBOAATH TUIBKH YMOBY («KIIE€HTH HE MPUUAYTH IO €IAHOI AYMKH LIOA0 BUMOT 0
OPOAYKTY») a00 TIIBKH CIIJICTBO («MH 3MOXKEMO 33J0BOJIBHUTH, JHILIE OAHOTO 3
HalllUX OCHOBHHUX KII€HTIB»). OpHa mNpuyMHAa MOXKE CHOPUYUHHUTH JACKLIbKa
HACJI/IKIB, 1 AEKUIbKA IPUYUH MOXYTh IPUBECTH JI0 OJHOTO HACTIIKY.

BusHaunte JeKiIbKa 3arpo3jIMBUX BalllOMYy ITOTOYHOMY IPOEKTY pPH3HUKIB,
NoB'I3aHUX 3 BUMOramu. He mo3HaualiTe mOTOYHI MPOOJIIEMH SIK YMHHUKH PHU3HKY,
BiJI3HaYalTe TUIBKKM T, WO IIe He Tpanwioca. JlOKyMEHTyilTe pHU3HKH,
BUKOPHUCTOBYIOUM I1a0JIOH. 3anponoHyeTe MpPUHAWMHI OJUH MOXJIMBUN METOA
MOMSKILIEHHSA JUIs KOKHOI'O PU3HKY.

[IpoBeniTh «MO3KOBUI IITYpM» PHU3UKIB 3 KIIFOUOBUMU 0COOaMHU, 3aIliKaBICHUMU
B TpoekTi. BusiBute sikomora Oifbllle YNHHUKIB PU3UKIB, MOB'SI3aHUX 3 BUMOTAMHU.
Oninute koxkeH yMHHHK [I3 BiporigHocTi oro peanizaimii 1 BiIHOCHOMY BIUIMBY 1
NEPEeMHOXKTE I BEJIMYUHU i1 OOYHMCIEHHS CXWUJIBHOCTI IIbOMY PHU3HKY..
Bingcopryiite cnucok II3 3MeHIIEHHIO CXWIBHOCTI, II00 BHU3HAYUTU M'SATh
HalCepHO3HIIMX YWHHUKIB PHU3UKIB, NMOB's3aHMX 3 BuUMoramu. lIpusHaure s
KOKHOT'O 3 HUX BIAIIOBIJAJILHOTO 32 BUKOHAHHS J1i 3 TOM'SIKILICHHS
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