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MporpammHbie TpeboBaHust — Software Requirements — cBoncTBa NporpamMmMHoOro obecneveHnsi, kKotopble
OOMKHbI ObITb Hagnexawmm obpa3om NpeacTaBreHbl B HEM st PELLUEHNST KOHKPETHbBIX MPaKTUYEeCKNX
3apad. [JaHHasa obnacTb 3HaHWI kacaeTcs BOMPOCOB M3BreYeHus (cbopa), aHanmaa, cneumpuumnpoBaHns 1
yTBEPXAEHNSA TpeboBaHWIA.

OnbIT MHAYCTPUN MHPOPMALIMOHHBLIX TEXHOMNOMMIA 0OHO3HAYHO MOKa3bIiBAET, YTO BOMNPOCHI, CBA3aHHbIE C
ynpaeneHnem TpeboBaHNSMU, OKa3bIBalOT KPUTUYECKN-BAXKHOE BIUSIHME HA MPOrpaMMHbIE NPOEKThI, B
onpegeneHHon CTeneHn - Ha caMm hakT BO3MOXHOCTU YCMNeLHOro 3aBepLueHnsi NPOEKTOB. TOMNbKo
cucTtemaTudHas pabota ¢ TpeboBaHUAMM MO3BOMSIET KOPPEKTHBIM 0B6pas3oM obecnevnTb MogennMpoBaHme
3agay pearnbHOro mupa v opMynmMpoBaHnue Heob6XoOUMbIX MPUEMOYHbBIX TECTOB 4118 TOro, YTo0bI
ybeouTbCsl B COOTBETCTBMM CO30aBaEMbIX MPOrPaMMHbIX CUCTEM KpUTEPUAM, 3a4aHHbIM pearbHbIMU
NPakTM4ECKNMM NOTPEBHOCTAMM.

Ha npakTuke 4acTo NpuMeHsAeTCsa NOAXOA, UCMONb3yeMbl B PasfMYHbIX MeTOA0NormMax paspabotkm MO un
GasupyoLmiics Ha onpegeneHnn rpynn TpeboBaHni K NPoayKTy. Takon noaxod 06bI4HO BKOYAET rpynnbl
(Tunbl, kKaTeropun) TpeboBaHUN, HAaNPUMEP: CUCTEMHbIE, NPOrpaMMHble, PYHKLMOHamMbHbIE,
HePYHKLMOHarbHbIE (B 4aCTHOCTU, aTpubyThl KadyecTBa) u T.M. Knaccuyecku npumep (CM. pUCyHoK 1)
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OcHoBbI nporpaMmMHoON uHxeHepumn (no SWEBOK)
MporpammHas nxeHepus. MNMporpamMmmHbie TpeboBaHuWs.

BbICOKOYPOBHEBOIO CTPYKTYPUPOBaHUSA rpynn TpeGoBaHuii Kak TpeboBaHWiA K NpoaykTy onucaH B patoTax
O[IHOIO M3 KINacCMKOB ACUMMINHBLI ypaBneHus TpebosaHmamu — Kapna Burepca.

®yHKUMOHaNbHble TpeboBaHuaA HecbyHkunoHanbHble TpeboBaHusa
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Cneumdukalusa TpeGorannii
(SRS - Software Requirements Specification)

PucyHok 1. YposHu Tpeboanni no Burepcy [Burepc, 2003, ¢.8, puc. 1-1]

SWEBOK oxBaTblBaeT He TOMbKO BOMPOCHI CTPYKTYPMPOBaHWSI U cucTeMaTmsaumm TpeboBaHuii, HO 1
pasnnYHbIX MPOLIECCOB 3TanoB U NpoLEeccoB paboThl ¢ TpeboBaHNSIMU, a TaKKe HEKOTOPbLIE MpaKTUYecKne
coobpaxeHus.

MporpamMmHbIE

Tpe6GoBaHua

QOcHoBBI Mpougcc padoTe! HieneveHne AHanus Cnewdrkauna YTBEpXOeHIe MpakT4eckie
TpeSoBaHNIt cTp i TpeGoBaHNii TpeSoBaHNil TpedoBaHNIl cooSpakeHna
MTepatmeHan
OnpeaeneHie || Moaenu VICTOYHMKM | | Knaccuoukauma || Uﬁ?ﬁg‘ﬁ”&ﬂ || Ofzop npMpoaa
TReBoBaHMA MpoLEccos TReBoBaHHiA TpedosaHM ’EJMETEMH TpeBosaHWiA npoyecca paboTsl
C TREB0BAHMAMAK
Tfigg;?’w | | YHACTHURA TexHukd cOopa | | KOHUermyaneHoe L Cﬂciﬁgmiiw L | Mporominiposare YNpaBneHne
W rpaLECcy npoueccos TheBnBaHMA MOAENMAOBAHME BB MMEHEHUANM
ARHUTERTYRHOR
r?:aﬁﬁﬁ;;f;ﬁ:ﬁg | | yggzzg%’:::{zw | | NpoEKTMPOBAHUE L C”HPEL#E?’\:&L;TXH YTBEMKAEHUE ATpuyTHl
11 PACMPEAENEHHE - MOAETM TheBoeaHuA
TheBoBaHMA npoLeccos TReB0BzHM TpeBoBaHMA
KauecTeo u
Hesaencumple ynyHLEHE | OfcyrgeHme | MpremoHHee Tpaccuposka
CBORCTBA T ercos TpefosaHKA TECTHI TpeBoBanuA
-_—

KONM4ECTBEHHEIE
TpedoBaHuA

M3MepREMBIE
TpedoBaHuA

i
{

CHETEMHEIR W
NPOrPaMMHBIE
TpedoBaHuA

PucyHok 2. O6nacTte 3HaHun “INporpammHble TpeboBanus” [SWEBOK, 2004, c.2-2, puc. 1]
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OcHoBbI nporpaMmMHoON uHxeHepumn (no SWEBOK)
MporpammHas nxeHepus. MNMporpamMmmHbie TpeboBaHuWs.

Cama xe cTpykTypa obcyxgaemor obnacty 3HaHui B 60OMbLLOWM CTENEHM COBMECTMMA CO CTaHA4apTamu
IEEE 12207.x, ISO/IEC, TOCT P UCO/M3K 12207 (cTpyKkTypa cTaHgapTa byaet paccMoTpeHa nosgHee).
Takasi CTpyKTypa NOCTpoeHa UCXOAs U3 UOEN BblOENEHUS KIoYEBbLIX Fpymnm BONPOCOB ANUCLMMUHBI.

O6nacTb 3HaHW ynpaeneHns TpeboBaHNSAMM BKIOYAET 7 CEKLUUIA, Kaxaasi 3 KOTOpbIX MpeacTaBrneHa B
BUAE KINoYeBbIX TeM (CM. pucyHok 2). Kpome Toro, AaHHas obnacTb 3HaHUIM TECHO CBA3aHa Co
cnepylowmmmn obnacTtamm:
e Software Design
Software Testing
Software Maintenance
Software Configuration Management
Software Engineering Management
Software Engineering Process
Software Quality

1. OcHoOBbI NporpaMMHbIX TpeboBaHun (Software Requirements Fundamentals)

OTa cekuusi BKIMYaeT onpeaerneHme nporpamMmmHbiX TpeBoBaHWI Kak TakoBbIX M OMUCHIBAET OCHOBHbBIE TUMbI
TpeboBaHWI N X OTANYUS: K MPOAYKTY U npoueccy, PyHKUMOHanbHbIE N He(PYHKLMOHaNbHbIE TpeboBaHUs
nT.m.

TeMbl AaHHON CeKUUN:

1.1 OnpepeneHune Tpeob6oBaHwuim (Def i—sipdHiomaonydaef a Soft war e

nogpasymeBaeTCs He npoLuecc onpegenexvs (M3enedequs, cbopa, hopmMmpoBaHnsi, hOpMynMPOBaHKS)
TpeboBaHWI, a gaeTcst camo MoHATME “TpeboBaHNSA”, Kak TaKOBOro, 1 OTMEYaTCs ero OCHOBHbIE
XapakTepUCTUKM, HaNnpuMep, BepmdnuUmMpyemMocTb (MPoBEPSIEMOCTb) TpeboBaHus.

Mo MHeHWUtO aBTOPOB, HEOOXOAUMO 0BpPaTUTL BHUMAaHWE Ha CreayLwmne onpeaeneHns NoHATUS
“TpeboBaHne” (Ha ocHoBe paboT Burepca u ctangapta IEEE Standard Glossary of Software Engineering
Terminology, 1990):

e Ycnosue unu BO3MOXHOCTb, Tpebyemas nonb3oBaTenem A1is pelleHns 3aaad Unm AoCTMXKEHUS
uernen.

e Ycnosue unm BO3MOXHOCTb, KOTOPbIE JOSXKHbI YOOBNETBOPSATLCS CUCTEMON/KOMMNOHEHTOM CUCTEMbI
WM KOTOPbIMM CUCTEMA/KOMMOHEHT CUCTEMbI JOMMkHA obnagaTe Ans obecnevyeHns ycrnoBun
KOHTpaKTa, CTaHAapTOB, cneundukaunin unu ap. perynmpyrownumMm oKyMeHTamu.

e [lokyMeHTanbHasi penpeseHTauns (3admkcMpoBaHHOE NpeacTaBnexHve, onpegeneHme, onucaHne)
YCIOBU NN BO3MOXHOCTEN, NEPEYNCIIEHHbIX B MPeAbIAYLLMX MYyHKTaX.

1.2 TpeewbsoBk@a npoayktTy unu npoueccy (Pr odpoeoiutcand Process

pasrpaHMyeHne COOTBETCTBYIOLLMX TPEOOBaHUIM Kak CBOWNCTB NPOAYKTa, KOTOPbIN HEOOX0AMMO MOMy4YnTb, 1
npovecca, C NOMOLLbI KOTOPOro NPOAyKT byaeT co3naBaTbCs; OTMEYAETCs, YTO psag TpeboBaHNn MOXET
ObITb 3aM0OXeH HESIBHO M NporpaMMHble TpeboBaHUSA MOryT NopoxaaTe TpeboBaHUSA K NpoLecCy, Hanpumep:
paboTta B pexumme 24x7 (kak busHec-TpeboBaHNE) HaBepHsKa NpMBESET K OrpaHMYeHunto Beibopa Tex unm
WHbIX MPOrpamMMHbIX CPEACTB, NraTdopmM pasBepTbiBaHUSA Y apXUTEKTYPHbIX PELLEHWIA; B CBOK o4yepeab,
BbIGop nnatdopmbl J2EE (Java 2 Enterprise Edition) 1 ee peanvsauun B BUAE KOHKPETHOIO cepeepa
NPUIOXEHWI NPAKTUYECKN HAaBEPHSIKa NOTpebyeT NpMMeHeHUs MOAYyrnbHOro TectnupoBaHus (Unit testing) kak
NpakTuku npouecca paspaboTkm 1 JUnit, Kak UHCTPYMEHTa peanv3aunn 3ToM NpPaKTUKK.

1.3 ®dyHKUMOHaAnNbHbBIE W HedyHKLWOHaANb H bfenctional Réqoireraents) s
PyHKUMOHanbHble TpeboBaHNS 3a4aloT “4To” cMCTeMa oimkHa genatb; HedyHKLMOHabHbIE — C
cobntogeHnem “kakmx ycnoBuin” (Hanpumep, CKOPOCTL OTKIMKa NP BbINOSHEHUM 3a4aHHOM onepawmun)

Mo MHeHWto aBTOPOB, B onpedefieHHoW cTeneHun, cucteMaTnsnpysa pabotel Burepca, JledpuHreenna u
Buppura, KobepHa, a Takxe apyrmx aKkcnepTos, HEOOX0ANMO NPUBECTU KNacCUUKaumnio pasnmyHbiX
KaTeropuin (BugoB) TpeboBaHMI 1 CBA3AHHBLIX C HUMU MOHATUN, BaXKHENLLMX C TOYKM 3PEHNS X MOHUMaHNSA
1 JanbHenLwero NpakTMYeckoro NPUMEHEHNS:

e [loTp e 6H meetdsy— ofpaxatoT Npobrnembl Gu3Heca, NepcoHanMm Unu npoLecca, KoTopblie
[OOJTKHbI ObITb COOTHECEHBI C UCMOMb30BaHUEM WU NMPUOBPETEHNEM CUCTEMBI.
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OcHoBbI nporpaMmMHoON uHxeHepumn (no SWEBOK)
MporpammHas nxeHepus. MNMporpamMmmHbie TpeboBaHuWs.

e fpynna ®QMYyHKLMOHAaANbHbLX TpeboBaHUM

0 b wu 3 Hrepce 6 0 B aBusinass Requirements) — onpeaensitoT BbICOKOYPOBHEBbIE Lienn
opraHusaumm unmn knveHTa (noTpedutens) — 3akasdnka paspabaTbiBaemMoro nporpaMmmMHoro
obecneyveHus.

0O NMonb3oBaTe b C KN eUserRegbirenseats) # CUCKIBaOT Lenu/3agaymn
nonb3oBaTenen CUCTEeMbI, KOTOPbIE LOIMKHbLI JOCTUraTbCSA/BbINOMHATLCS NOMb30BaTENSAMU
npv NOMOLLM CO34aBaeMON NPOrpamMMHON CUCTEMBI. DTN TpeboBaHUS YacTo NpeacTaBnsoT
B BUAe BapmaHToB ncnono3oBaHus (Use Cases).

0 OYHKUMWOHAIbHbLEe FRupckovabReguiements)(— onpeaensioT
(hYHKLMOHAnNbHOCTb (NMOBEAEHME) NPOrpaMMHON CUCTEMBI, KOTOpas AoMmkHa OblTb co3aaHa
paspaboTynkamy Ans npeaocTaBneHnsi BO3MOXHOCTU BbINOSTHEHWS NMONb30BaTeNsMu
CBOMX 00513aHHOCTEN B pamkax Gu3Hec-TpeboBaHU 1 B KOHTEKCTE MOMb30BaTENbCKUX
TpeboBaHui.

e pynna HedyHKDLUWMNOHan NamFunctonmaleRequirements)ii  (

0 b u 3 Hrepca B vBasines§ Rules) — BKOYAOT UM CBA3aHbI C KOPNopaTUBHBIMU
pernameHTamu, NOAUTUKaMU, CTaHOapTamu, 3akoHogaTelbHbIMU akTamu,
BHYTPUKOPNOPaTUBHLIMW MHULMATUBaMK (HanpumMep, CTPEMIIEHNE OOCTMYb 3PEeNnocTy
npovecco No CMMI 4-ro ypoBHS1), y4ETHbIMU NMPaKTUKaMu1, anropuTMammn BbIYMCIIEHUIA U
T.A4. Ha camom fene, goctaTovHO YacTo MOXHO BUAETb HEAOCTaTO4HOE BHYMaHUE Takoro
poaa TpeboBaHNsIM CO CTOPOHbI COTPYAHMKOB N T-genapTamMeHToB 1, B 4aCTHOCTH,
TEXHUYECKMX CreunanMcToB, BOBMEYEHHbIX B NpoekT. Business Rules Group gaet
noHUMaHne 6 1 3 Hrepca B VKK aNQroXXeHUs, KOTOpble ONPeaensatoT U OrpaHNYnBatoT
HeKkoTopble acnekTbl 6udHeca. OHM Nogpa3ymeBaloT OpraHM3aumio CTPYKTypbl GrusHeca,
KOHTPOMMPYHOT UIN BRMSIOT HA NoBeaeHne busHeca”. brusHec-npasuna 4yacto onpegensioT
pacnpefeneHne OTBETCTBEHHOCTU B CUCTEME, OTBEYasi Ha BONpPOC “KTo bygeT
OCYLLLECTBIATb KOHKPETHBIN BapUaHT, CLIEHapUn UCNofb30BaHNSA” U OUKTYOT NOsIBNEHNE
HEKOTOPbIX (PYHKLMOHANBbHbIX TpeBboBaHNN.

B okhTekcTe AgucuunnanHBLB Yy N peKsBREMNPOEKTa pA3PaADEKAT a M 1
nporpaMmMHoro obecrneyeHnsi, HoO BbIMOJTHEHUS BU3HEC-NPOEKTOB U BU3HEC-MPOLIECCOB)
Takue npasuna ob6rnagatoT BbICOKOW 3HAYMMOCTBIO Y, UMEHHO OHW, YacTo ONpeaensitoT
orpaHnyeHunst BU3HeC-NPOEKTOB, ANl aBTOMaTM3aLuy KOTOpbIX CO34aeTcs
COOTBETCTBYIOLLEE NPOrpamMMHOe obecneyeHune.

0 BHewHwne wnHT eEptepmliinteHiaces)—yvacTo nogMeHSAOTCS “NonNb30BaTeNbCKUM
UHTepdencom”. Ha camom aene BONpoCkl opraHn3aumnm nonb30BaTenbCKoro nHTepadenca
6e3ycrnoBHO BaXHbl B JAHHON KaTeropumn TpeboBaHni, OQHAKO, KOHKPETU3aLmsi acneKkToB
B3aMMOAENCTBUSA C APYrMMI CUCTEMaMK, onepauyoHHON cpedon (HanpuMep, 3anvchb B
XXypHan cobbITUI onepaLyOHHON CUCTEMbI), BO3MOXHOCTAMW MOHUTOPUHIA Mpu
aKcnnyaTaummn — BCe 3TO HE CTONbKO (PyHKLMOHamNbHbIe TpeboBaHMs (K KOTOPbIM OLLMOOYHO
NPUMNUCBIBAKOT MHOTAA Takme XapakTepUCTUKK), CKOMbKO BOMPOCHI MHTEPENCcoB, Tak Kak
dyHKUMOHaNbHble TpeboBaHNA CBA3aHbl HEMOCPEeACTBEHHOC PY HK LM OHAaMTb HOC T b 10
CUCTEMbI, HanpaeneHHoM Ha pelleHe 6 1 3 HneocT pe 6 HoOC T e

0 ATpubyTb K aQuality AtBilautey) — onucbiBaOT 4ONONMHUTENbBHbBIE XapaKTEePUCTUKN
NPOAYKTa B pa3fmnyHbIX “U3MepeHusx’, BaXKHbIX As Nofb3oBaTtenen u/mnm paspaboTymnKkos.
ATpuBYThI KacatTCcs BONPOCOB NOPTUPYEMOCTU, MHTEponepabenbsHOCTM (MPOo3padvyHOCTL
B3aMMOAENCTBUSA C APYIMMU CUCTEMAMM), LIENIOCTHOCTU, YCTONYMBOCTU U T.M.

0 Or paH Y ondtrants— opMynMpPOBKM YCIOBUIA, MOAUMLMPYOLLMX TpeboBaHUs
unun Habopkl TpeboBaHU, Cyxkasi BIOOP BO3MOXHbIX PELLEHUI MO UX peanv3auun. B
YaCTHOCTU, K HUM MOTYT OTHOCUTBCH MapaMeTpbl MPON3BOANTENBHOCTH, BIUSOLLME HA
BbIOOp NnaTopmbl peanusaumm n/mnmn pa3eepTbiBaHns (MPOTOKOIbI, CEPBEPHI
NpUNoXxeHui, 6as AaHHbIX, ...), KOTOPbIe, B CBOK O4Yepeb, MOryT OTHOCUMTbLCSH, HanpuMep, K
BHELLHMM UHTepdencam.
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e CucTteMmMHbB e Tp eSgstem Raguiramer(ts) — nHoraa knaccnmumMpyroTcsa Kak cCocTaBHast
YyacTb rpynnbl PyHKUMOHANbHBIX TPEOOBaHUI (He NyTanTe C Kak TakoBbIMU “GyHKLIMOHANbHBIMM
TpeboBaHMaAMN”). ON1CbIBaAIOT BbICOKOYPOBHEBbLIE TPeOOBaHKs K NporpaMMHOMY 0becrneydeHuto,
cofepxaLlemy HECKOIbKO UMM MHOMO B3aMMOCBA3aHHbIX MOACUCTEM U MPUNOXEHUIA. [pn aToM,
cucTemMa MoXeT ObITb Kak LienMKoM NporpaMMHON, Tak U COCTOATb M3 NPOrpamMMHON 1 annapaTHoOn
yacTeli. B obwwem cnyvae, 4acTbio CUCTEMbI MOXET OblTb NEPCOHA, BbIMOMHSOLLMIA
onpefeneHHble MYHKUMM C U C T € NBBPUMEpP, aBTOpM3aLmns BbIMONHEHNS ONpeaerneHHbIX
onepauuin C UCNornb3oBaHNEM NporpaMMHO-anmnapaTHbIX NOACUCTEM.

Heobxoammo caenaTb HECKOMbKO BaXKHbIX 3aMeyaHuii No 6 1 3 Hiepca B W. busHec npaBuna, Kak
TakoBble, ABMAOTCA NPeaMETOM NPUCTaNbHOrO M3yYeHUs pasnmyHbIX CneumanmcToB B 0b6nactu Kak
On3Hec-mMmoaennpoBaHus, Tak U MPOrpamMmMHON UHXeHepUK B Lienom. MNMpakTuka pa3paboTkm NporpaMMHbIX
TpeboBaHWI BKIIOYaeT naeHTngukaLmio n onmcaHne BusHec-npaBnn Kak CaMoCTOATENbHbIX apTedakToB.
Hanpumep, metopgonorns RUP BbigenseT otaenbHbIn apTedakT Business Rule B pamkax gncunnnmHbl
Business Modeling. Bce GusHec-npasuna, B paMmkax gaHHOW ANCLUMMINHBI, NOEHTUDULNPYIOTCS 1
onucbiBatoTCcs B JOKyMeHTe Business Rules Document. Mpu paspaboTtke TpeboBaHuii, B cLeHapuax Use
Cases 00bI4HO BKIMOYAETCS CCbIiKa Ha yke onncaHHoe busHec-npasmno. Ckott Ambnep (cm.
www.agilemodeling.com/artifacts/) Tak »e BblgenseT GuaHec-NpaBuso Kak OanH U3 apTedakToB, KOTOPbIN
Ncnonb3ytoT B cemerncTee Agile metogonorun.

B HacTosLLee Bpemsi paspaboTaHbl MeToAbl M Noaxodbl hopMarnbHOro NnpeacTaBneHns GusHec-npasun,
BNMOTb A0 hopMarnbHbIX A3bIKOB onucaHus (ucnonb3oBaHne OCL — Object Constraint Language, BRML —
Business Rules Markup Language).

BuaHec-npaeunna mMoryT ObITb HE TOMNBKO MCMONb30BaHbl NP onpeaeneHnn TpeboBaHnii K
paspabatbiBaemomy MO, HO U MOryT oTAEeNbHO odhopMnsaTLCS B AnsariHe MO (knacc unm rpynna Knaccos),
OoTpaXkasicb B KOHEYHOM UTOre B MpOrpaMMHOM KO E Ha onpeaeneHHOM A3blke MporpaMmMMpoBaHuS.
CyLecTByIOT crieumanmanpoBaHHble MHCTPYMEHTarbHble CpeacTBa 1 6ubnunoTtekn, no3sonsoLmne
paspabaTbiBaTb M Nogdepx1uBaTb NPUIOXKEHNUS, MUHTEHCUMBHO MCMOMNb3yoLLme BuaHec-npasuna.

PaccmatpuBas GusHec-npasuna, kak apTedakTbl OTHOCALLMECS K 06MacTy NporpaMMHbIX TpebGoBaHuii
MOXHO OTMETUTb, BepHee AaTb OOHO U3 MOACHEHUI, noYemMy Bl oTHOCAT K HeyHKLMOHAMNbHBLIM
TpeboBaHMAM: Hanpumep, npy HanncaHWn onpeaerneHHoro wara B cLieHapuy Uuse case, UCrosb3yeTcs
CCbifika Ha BGU3HEeC NpaBuUmo: «... CMCTEMa NPOU3BOAUT pacyeT CTOMMOCTM B COOTBETCTBUM C BU3HEC-
npaevnom BP41 ...». B cBolo oyepeab AaHHOe BU3HEC-NPaBUIO MOXET ONpeaensTb anropuTm pacyeTa
cToumocTu. T.e. HaNMLO «C COBMNOAEHNEM KaKMX YCIIOBUI CUCTEMa OeNnaeT pacyeT».

OpaHuM 13 Hanboree n3BecTHbIX cneumanucTos no BR sensieTca PoHanba Pocc, aBTop kHurm «Principles of
the Business Rule Approach» (Ronald G. Ross. «Principles of the Business Rule Approachy, 2003).

HapaeHe ¢ npegcTtaBneHHon knaccudukalmen TpeboBaHnin, MOryT UCNOMbL30BaTLCA U APYrMe NOAXOAbI.
[axe B pamkax 3TOM KraccuukaLlmm, CyLLecTBYIOT U pasnuyHble B3rMsabl Ha ee MHTepnpeTawumio 1
Jetanusauuio. Hanpuwmep, kak pesynbTaTt onpefeneHust LLerneBon ayautopum U B paMmkax MapKeTUHroBoM
cTpaTernn NpoABMXKEHNSA TUPAXKMPYEMOro peLleHns], BO3MOXHO onpeaensaTb B bIC O K O Y P O B H € B bl e
BO3MOXH@OMMeBAIPaKTepUCDODRB B B e)HH apm ™ imatureg) paspabateiBaemoro
npoaykTa. ViHorga, TakMe BO3MOXHOCTU OETANU3NPYIOTCS B CMbICie (yHKLMOHANbHbLIX TpeboBaHW B
HeKkoTopbIx agile-TexHukax, Hanpumep, FDD — Feature-Driven Development (kak Bbl BAWUTE BMIOTb 4O
CaMOoro Ha3BaHWs LIerioro Komnrekca npakTuk, Metoaa paspaboTku).

Burepc, onucbiBaeT feature kak “MH O XX e CTBO JNOTMYeCcCKU CcBA3AaHHDBX @Y HKLMWOH
KoOTOpmpee fOCTaRPMPAE/I e HHbe BO3MOXHOCTW ANA nNneAwIoBaTens
613 HEECN A M <0 pr & K BpaHusSMapkeTMHra nporpaMmmMHoro obecneyeHuns, kak otTmeyaet

Burepc, feature ato «rpynna TpeboBaHui, y3HaBaemas 3aMHTEPECOBaHHbIMY MNMLiaMK1, KOTOpbIe

BOBMEYEHbI B MPOLECC NMPUHATMSA peLleHns no npmuobpeTtermto N0 — 3TO CMMCOK <OTNNYMTENBHbIX

OCOBEHHOCTEN MMM BO3MOXHOCTEN, XapakTEPUCTMK>, MPUCYTCTBYOLLUIA B ONMCaHUKN npoaykTay. B 1o xe

Bpems, Jledpdpunreenn n Bugpur (D.Leffingwell, D. Widrig, Managing Software Requirements: A Use Case

Approach, Second Edition, 2003) onpegensitoT feature kak “c e pB M Cbl, KOTOpPpble OKa3blBaer
yLOBNeTBOpPEeEHUSA OfHOW mMnu 6Gonee noTp stakelmlderseeedsy.&mH T e p e
KE OTMEYaeTCs, YTO B pearnbHbIX MPOEKTax MOryT ObiTb He onpedeneHsl stakeholders needs (a nx yacto

BbIAENSAT, 0COOEHHO €Ccnn y NPoeKTa/MpoayKTa eCTb MHOMO 3aMHTEPECOBAHHbIX JTUL, CO CBOMMM

noTpebHoCTAMMN, 1 3TV NOTPEOBHOCTM MOMYT HOCUTL B3aUMOMCKITOHAIOLLMIA XapaKTep), HO CyLLeCcTBOBaTb
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features MmoryT n camocTtosiTensbHo (kak 1 stakeholder needs), 1 KOHEYHO ke BO3MOXHO CYLLEeCTBOBaHNE U
stakeholder needs u features co B3anmMHoOW TpaccMpOBKONA.

PassuBas Temy features -- Kurt Bittner & lan Spence B cBoeit kHure “Use Case Modeling” (Kurt Bittner, lan
Spence. Use Case Modeling, 2002), patoT cxoxee, XoTsl 1 bonee dopmarnsHoe onpegeneHue features.
OHun oTmevatoT, yTo features mMoryT ObiTb kak OTHOCALLMMCS K (PyHKLMOHAMbHBIM, Tak U K
HeYHKLMOHaNbHbIM TpeboBaHMAM. VI MOryT N3MEHATLCSA OT BEPCUU K BEPCUM MPOAYKTA.

AHanunsnpysa pasnuyHble UCTOYHUKM Ha npeameT paboThbl ¢ features, cnegyet OTMETUTL CrneaytoLLee:

C TO4YKM 3peHus nHxeHepun TpebosaHun, features SBNAIOTCS CaMOCTOATENbHBIM apTedakToM, KOTOPbIV
MOXeT ObITb COOTHECEH KaK C (PYHKLMOHaNbHbIMU TpeboBaHUAMMN, Tak U C HEPYHKLIMOHANbHbLIMK (B T.4. C
OfpaHMyYEeHMAMN N pPpUOIRKTTMPOYBTAaaGHWMIFB R a 4 e C

HeobxoanmMo Takxe oTMeTUTb, YTo Features obnagatoT onpeaeneHHbIM Ayanv3amoM B CBOEN
NHTepnpeTaLmn, 3aBUCUMbIM OT KOHTEKCTa KOHKPETHOro NpoadyKTa — C OAHOW CTOPOHbI 3TO MOXET BbITh
«TOT CaMblii CMIMCOK XapaKTEPUCTHK, yKa3aHHbI Ha Kopobke NpoAykTa» B Criydae co3gaHust «KopoboYHoro
MO», c Opyrol CTOPOHbI 3TO MOXET CMCOK BbICOKOYPOBHEBbLIX BO3MOXXHOCTEN CUCTEMbI, HANpUMep npu
3aKasHoli paspaboTke MO aBToMaTM3aUUN GU3HEC-MPOLIECCOB KOHKPETHON OpraHm3aLui.

Features moryT ObITb pa3HOro ypoBHS AeTann3almm — OT BbIPXEHMS BbICOKOYPOBHEBLIX BO3MOXHOCTEN
cucTeMbl (Hanpumep, «PacdeT 3apaboTHONM NnaThl ...»), A0 4OCTATOYHO KOHKPETHbIX TpeboBaHMI
(Hanpumep, «ABTOMaTnyeckoe ysegomneHne KnueHta no e-mail 0 pesepBrMpoBaHUM ToBapa Ha CKraze»)

1l4He 3 aBucC K MGTEB(EMmgent Properties) — aTn ceoricTBa 0603HaqaoT TpeboBaHUs, KOTopble
apecoBaHbl K CUCTEME B LIENIOM, U HE MOTYT OblTb COOTHECEHbI C OTAENMbHbLIMbI €€ 3rIeMeHTamu. T.e.
JAaHHble TpeboBaHMs OTHOCATCSI K TOMY CUHEPreTuydeckomy adphekTy, KOTOpbIM MOXET obnazaTtb Takas
cucTema («uenoe bonblie, Yem cymma ero Yyacteny). NMprmepom MOXeT CnyxuTb TpeboBaHMsA K
«MNPOMNYCKHOM CNOCOBHOCTUY KONNUeHTpa, koTopas OyayT 3aBMCETb OT TOro, Kakum obpasom byayT
B3auMopencTBoBaTb KOMMYHUKALIMOHHOE 060pyAOBaHMe, onepaTop 1 nporpaMMHoe obecneyeHune B
KOHKPETHBbIX YCIOBUSIX.

15Tpeb6oB&ZK@ANY ecCTB e HH Quantfiabée Requirdments) — TpeboBaHusi, NnogaaroLLMECS
KONMYECTBEHHOMY ONpeaeneHnto/M3MepPEHINI0, HaNnpuMep, cucTema AoMmkHa 06ecnevnTb NPOMNYCKHYH
CMOCOBHOCTb “CTONBKO-TO 3aNpPOCOB B CEKYHAY”; B TO XX€ CaMOe BPEMS, KpaHe BaXKHO NMOHMMaTb, YTO
nocTaHOBKa Bornpoca (To ecTb popmynupoBaHne TpeboBaHus) B hopme “cuctema gormkHa obecneunTb
POCT MPOMYCKHOW CMOCOBGHOCTW” 6e3 yKazaHNsl KOHKPETHBIX KOSTMYECTBEHHBIX XapaKTEPUCTUK SBMNAETCS
NPOCTO HEKOPPEKTHO onpeaeneHHbIM TpeboBaHMEM.

Mo MHEHUIO aBTOPOB, MpK 3TOM, Hanpumep, TpeboBaHne “cuctema OSMKHa BECTU XXypHan NOAKMoYeHU
nornb3oBaTenen” MOXeT U A0KHO AETaNM3NpoBaTbCA C TOHKM 3PEHUS ONUcaHUs MHOpMaLun, KOTOpPYHo
HeobXoOMMO COXPaHATL B XXypHarne, O4HaKo, Takoe TpeboBaHme yxe He ByaeT ABNSATbLCA KONMYECTBEHHbLIM
TpeboBaHneM. A TpeboBaHue ¢ hopMynMPOBKON “cucTema AormkHa 0bnagatb UHTYUTUBHO-MOHATHBIM
Nonb30BaTENbCKMM MHTEepdeicoM” -H € N p 0 B € B ommeseneHHbIX cnyydasx, No MHEHUIO aBTOpa KHUMW,
3TO MOXET BbIMMAAEeTb NPOCTO M3LEBKON, AaXKe HEe ABMSASICh M3HAYarbHO TakoBOW — BCE 3aBUCUT OT TOYKU
3peHnst: HanpuMep, B ycTax “LeneBoro” Nonb3oBaTerns CreLmann3npoBaHHOro NporpaMmmMHoOro obecneveHus
— CUCTEMHOroO agMUHUCTpaTopa, NpuebIkwero pabotatk B kshell (nonynsapHon KomaHgHoOM 06ooyke
Unix/Linux), o6bsACHAOLLETO CBOM NOTPEBHOCTM aHaNMUTUKY, (OMKCUMPYIOLLEMY 3anpochkl Nofb3oBaTensi 1
npuBbikLero onepmposatb Microsoft Office ;) MoxeT nu Takoe TpeboBaHune ObITb NepechopMynMpoBaHo
n/vnn getannuanpoBaHo AN agekBaTHOCTU UHTepnpeTauuun? da. Hanpumep, Tak — cpegHuin nokasartenb
OLLIMBOK onepaTopa He A0ImKeH npeBbiwaTh 2% oT obbema BBoAMMOM MHpopMauun n 85% nonb3osartenen
OOIMKHbI AaTb MOJOXUTENbHYHK OLEHKY MPOTOTUMY NOMb30BaTENbCKOr0 MHTEPAENCa Ha 3Tane OnbITHOW
aKcnnyaTaumm.

Takne Tpe6OBaHVIF| OOJDKHbI OHO3HA4YHO OTBEe4YaTb Ha BOMPOCHI, npeanonararwme oTeBeTbl C YACI1IEHHbIMU
BENMYMHAMMN — KaK YacTO? HACKOSbKO 6bICTpO? B KAKOM KOnmM4ecTBe? 1 T.M.

BonbLMHCTBO TpeboBaHWIA C KONMYECTBEHHOW OLEHKON OTHOCUTCAKAT pu by TaM KauvecTBa
B kauecTBe npumMepa MOXHO NPUBECTN pearnbHoe TpeboBaHMe, NPUCYTCTBYIOLLEE B pearbHOM MPOEKTe No
3NEKTPOHHOMY JOKYMEHTO0b0poTy: “CrucTema gormKkHa NPon3BoANTb NOMCK JOKYMEHTOB <OMNpeaeneHHoro
BMAa> 3a BpeMs, He npeBblatoLLee 5 cekyHa”. 1o TUNMYHoe TpeboBaHMe C KONTMYECTBEHHOW OLEHKOWN, B
KOTOPOM OMNpefernieHa BepXHsis rpaHmLa avana3oHa BpEMEHU, 3a KOTOPOE AOIMKEH OblTb OCYLLECTBMEH
MOWCK JOKYMEHTOB. HECOMHEHHO, 3TOT aTpMOyT Ka4YecTBa CUCTEMbI CYLLIECTBYET B KOHTEKCTE
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onpeneneHHoro yHKLMoHansHoro TpeboBaHns 0 BO3MOXHOCTU NMOMCKa JOKYMEHTOB MO ONpenefeHHbIM
KputepusiM. W 9TOT KOHTEKCT unun cBA3b LOIMKHA ObITb onpeaeneHa nnmbo SBHO, B paMkax nepapxuu
TpeboBaHuin, NMBO NOCPEACTBOM TPACCUPOBKN, MEXOY TPeOoBaHMAMM pa3HbIX BUAOB ((PyHKLUOHANBHOro U
aTpubyTa kadecTBa). NMpumevatensbHo, 4To Burepc B cBoen kHure BolaensieT TpeboBaHus no
NPoOn3BOAUTENBHOCTU CUCTEMBI B OTAENbHbLIV BUA TPEOOBaHUN, TEM HE MEHee BXOASALLNX B MOHATUE
HeyHKLMOHanNbHbIX TpeboBaHuin nnn atpnbyToB KayecTsa.

1.6 CucTteMHble Tpeb6oBaHMA U NpPpOrpamMMHbLE TpebBGOoOBaHUSHA

Requirements) — gaHHoe pasgeneHune 6asupyeTtcs Ha onpegeneHun “cuctemsl’, gaHHoM INCOSE
(International Council on Systems Engineering) “kombuHauunsi B3aMoAeiCTBYOLLNX 3NIEMEHTOB
<cosgaHHasa> ans OCTMXEHMS onpedeneHHbIX Lienen; MOXeT BKMYaTb annapaTtHble cpeacTea,
nporpamMmmHoe obecnevenne, BctpoeHHoe 0, apyrne cpeacTsa, noaen, MHhopmaLmio, TEXHUKA
(mopxopbl), cnyx0bl 1 Apyrne NOAAEPXKMBAIOLLNE 3NIEMEHTbI”; Takmm 0b6pas3om, nogpasymeBaeTcs, YTo
cuctema aBndaeTcs bornee EMKMM MNOHATMEM, YEM NporpaMmMHoOe obecrnedeHns 1 BKIYaeT OKpYKeHWe, B
KoTopoMm dyHKUnoHmpyeT MO, kak TakoBOE; OTCloAa, ECTECTBEHHbIM 0Opa3oM, BbiTEKalT TpeboBaHMs K
cucTeme B LIENOM M NporpaMMHOMY obecneyeHnto (Mnm NnporpaMmMHoON CUcTemMe), B YacTHOCTM. YacTo B
nuTepartype no ynpasneHuo TpeboBaHNAMN BCTPeYaeTCs OnMcaHne CUCTEMHbIX TpeboBaHUIM Kak
“nonb3oBaTenbckux TpebosaHun” (user requirements), SWEBOK orpaHu4MBaeT NnpMMeHeHe NOHATUS
“nonb3oBarenbckoe TpeboBaHne” TpeboBaHNSAMU K CUCTEME KOHEYHbIX MOMb30BaTeNemn/3aka3yumnkos.
CuctemHble TpeboBaHua no SWEBOK, B CBOI o4yepefb, OKpYXKatoT Nornb3oBaTtenbckne TpeboBaHus (unm
TpeboBaHMA Apyrux 3anHTepecoBaHHbIX nuy, — stakeholders, Hanpumep, perynupoBaHne NofHomo4nin) 6e3
yKasaHusa naeHTnuunupyemMoro MCTo4H1Ka-4yenoseka.

2. Mpouecc paboTtbl ¢ TpeboBaHuAMM (Requirements Process)

[aHHasa cekumsi BBOOUT NpOLECCHI, Kacatowmecs BonpocoB paboTbl ¢ TpeboBaHMsIMA, 1 B ONpeaeneHHoN
cTeneHu “clumBaeT” B eAMHOE Lienoe ocTaBLlUnecd NATb CeKuMn 061acTu 3HaHWI, NOCBALLEHHOM
TpeboBaHMAM K MpOrpaMMHOMY 0GecrneyeHuto.

Llenb gaHHom Temsbl, B cooTBeTCcTBUMM ¢ SWEBOK, gatb NOHMMaHMe TOro, YTo Takoe npouecc paboTbl ¢
TpeboBaHMAMM, Kak TakoBOW. B pycckoM A3bike Takke YCTOMYMBO UCMONb3YETCH €ro Ha3BaHme Kak
“npouecc onpegeneHus TpeboBaHnin”. Mbl ero 6ygem ncnonb3oBaTb B3aMMo3ameHseMbiM 0b6pasom,
nogpasymeBas BeCb npouecc paboTel ¢ TpeboBaHamu no SWEBOK.

Yo X, PacCMOTPUM CTPYKTYPY AEKOMMNO3nUnmn TeM nporecca pa6OTbI C Tpe6OBaHI/IﬂMI/IZ

2.1 Mopgenb npouec e bomBmaemeineHmnsa T

e He sABnsieTcs AMCKPETHBLIM; 3TO MOCTOSIHHO AENCTBYOLLMNIA NPOLECC Ha BCEX dTanax XU3HEHHOIo
umkna nporpammHoro obecnevenus. lNpouecc paboTbl ¢ TPEBOBAHNAMN UHULMNPYETCS B Havarne
NpPOEKTa 1 NPOAOIPKAETCHA Ha NPOTSKEHWNM BCEMO XXNU3HEHHOIO LIMKNA, B NSOTb 40 3aBEpLUEHUS
npoekta. Hanpumep, yHKUMOHArbHbIE TECTHI CO34AOTCA B COOTBETCTBUN C DYHKLIMOHANBHBIMM
TpeboBaHMAMM K NPOrPaMMHON cucTeMe U 0ObIYHO BbINOSHATCS, B TOM YMChe, Npy NPOBEaEHNN
NPUeMOYHbIX UCnbITaHWi. Kak Bbl y>ke 3aMeTunum, aBTop MCMnosb3oBarn Bee xe “paboTa ¢
TpeboBaHMsIMN” ANst aKUEHTMPOBaHNS BHUMaHUSA Ha TOM doakTe, 4To TpeboBaHMst HE TONbKO
“onpepnenstoTces” Ha HavarbHbIX 3Tanax pabdoT, HO U MOANMULMPYIOTCS U UCMONb3YOTCA BO BCEM
YXU3HEHHOM LIMKIIE.

o VgeHTnduumpyeT nporpammHble TpebOBaHNS Kak arieMeHTbl KOHUrypauum (B TepMUHaXxX
KOHMIrypaumoHHOro obecneyeHmnst) 1 KOHTPONMpPYET NX C UCMONb30BaHNEM TEX XKE NMPaKTUK
KOHMIypaLMOHHOro ynpasneHnsi, YTO 1 AN APYrMX akTMBOB NPOrpamMMHbIX MPOEKTOB (Hanpumep,
hannoB MnM 3anNpoCOB Ha N3MEHEHUS).

e TpebyeT aganTauun K NPOEKTHOMY WU/ OpraHM3aLMOHHOMY KOHTEKCTY, B paMKax KOTOpOro
BEOETCSH COOTBETCTBYIOLLMIA NPOrpaMMHbIiA NMPOEKT.

B yacTHocTu, Tema npouecca onpeaeneHns TpeboBaHWIA kKacaeTcs TeEX BONPOCOB, KOTOpLle OXBaTbIBAKTCS
B pamMmkax cbopa, aHanuaa, cneumuunupoBaHus U yTBEPXXAEHMS TPeOOBaHUI C TOUKU 3pEHUST OpraHn3aumnm
9TUX BUAOB O0eATeNIbHOCTU ANA pa3fiMYHbIX TUMOB NMPOEKTOB U 3HAYNMOCTU TEX UITN UHbIX OrpaHMHeHMVI no
OTHOLLEHMIO K npoLieccy. B BonbluMHCTBE criyyaes, npouecc onpeneneHns, paboTtel ¢ TpeboBaHusMn
Bbl€MEH B CaMOCTOATENbHbIN HAbop 1 onMcaH Kak nocrnenoBaTeNibHOCTb (CLEeHapumn) GENCTBUN,
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CBSA3aHHbIX C HUMU pOfer N HenocpeacTBEHHbIX pe3yrnbTaToB (MX YacTo Ha3bIBaKOT “apTedaktamu’,
Hanpumep, B RUP — Rational Unified Process), B pamkax KOHKPETHbIX METOL0MOrMiM paspaboTku
nporpaMmmHoro obecneyeHus.

2.2 YyacTHMUK nProogsoAgters) c o 8 (

B aToi Teme BBOAMTCA NOHATME “ponun” 1 AaeTcsa NoHMMaHwne “ponein” ong nogen, KoTopble y4acTBYIOT B
npovecce paboTbl ¢ TpeboBaHMAMU (4YBCTBYETE OTNNYME MeXay “onpeaeneHnem” TpeboBaHUn u
“paboToi” ¢ HUMKN?). Taknx NoAel Takke HasbIBalT “3anHTEPECOBaHHbIMU NLaMn” (B JaHHOM KOHTEKCTE -
software stakeholders). 3anHTepecoBaHHOE NMNLIO — HEKTO, UMEIOLLUI BO3MOXHOCTb (B TOM YMChe,

MaTepuanbHyl) NOBMUATL HA peanu3auunio NpoekTa/npoaykra.
TunNnYHblE NPUMEpPBI PONEN:

e lonb3o0BarT e N mpynflaJoxeamiBajowas Tex noaen, kTo 6yaeT HeNoOCPeaCTBEHHO
MCMonb30BaTh NporpaMMHoe obecriedeHune; Nonb3oBaTenn MoryT onMcaTtb 3a4a4qu, KOTopble OHU
peLuatoT (MNaHNPYIOT peLlaTb) C UCNoNb3oBaHMEM NPOrPaMMHOIN CUCTEMBI, a TakKe OXUAAHMS No
OTHOLLIEHUIO K aTpMbByTaM KayecTBa, oTobpaxaeMble B NoNb30BaTenbCKUX TpeboBaHMUsIX.

e 3akaszuynmkun ( CeuksooTBENAHIT Sa)3aka3 NPOrpaMMHOro obecneyeHms unm, B obiem
crnyyae, ABMNAIOTCA LENeBON ayauTOpPUEN Ha pbiHKe NporpaMMHoOro obecnederms (obpasytoTt
ueneBol pbiHOK MO);

CraHgapTt 12207 (ero o630p 6ygeT npmBedeH B Apyron rnaee) onpeaenseT bonee Cy>KeHHoe
noHaTUe “3akasymka”’ (obpatute BHMMaHME — acquirer, a He customer, XoTs YacTo oba TepMmHa
NnepeBOaATCH Ha PYCCKUI S3bIK OOMHAKOBO) Kak OpraHM3auuio, kotopas npuobpeTtaeT unu nonyyaet
CUCTEMY, NPOrpamMMHbIN MPOAYKT UM MNPOrPaMMHYI0 YCIyry OT nocTaBLmka. 34eCb BO3MOXHO
ncnomnb3oBaTh Takoe obLLee onpeferneHne: 3 a K a 3-YIMie Uv opraH1M3auns, nonyyarowme
NPSIMYIO U KOCBEHHYIO BbIFOA4Y OT UCMOMb30BaHWsa NpoaykTa. K 1 1 € H T GIWratoT Tex
3aMHTEPECOBaHHbIX MK, KTO TpebyeT, onnadmnsaeT, BolOMpaeT, MCMONb3YeT Unu nonyvaet
pe3ynbTaTtbl paboTkl NporpammHoro obecrneveHus. B aTom nnaHe, “3aka3vmk’ B MOHUMaHWK
ctaHgapTa 12207 ckopee bnvke K “KIMMeHTY” B TaKOW MHTepnpeTaunin.

e AHanutunukun ( Mar mpeaykrelavacaoBoyospbiHkd) NporpaMMHOro obecneyeHmnst (kak u
OPYrMX MaccoBbIX PbIHKOB, HAaNpMMep, ObITOBON TEXHUKM) He 0bnagatoT “3akaszymkamu’ B
NOHUMaHMK NEPCOHUMMKALMM TEX, KTO “3aKkasbiBaeT pa3paboTky. B To e camoe Bpems, nuua,
OTBEYaloLLME 3a MApPKETUHT, HY)XOarTca B uaeHTUdMKaumm notpebHocTern 1 obpalleHunio K Tem,
KTO MOXET urpaTtb porb <KBanuuumpoBaHHbIX> “Nnpeactasntenen” notpedutenen;

e Perynatopbsb ( Reoga ddaatta mpaMeHeHns (“0OMEHbI”) ABNAIOTCA perynmpyemMbimMu,
Hanpumep, TeNeKoMMyHMKauumn nnm 6aHkoBCkun cekTop. NporpammHoe obecneveHve ans psiaa
LeneBbiX PbIHKOB (B NEPBYO o4epeab, KOPNopaTMBHOIO CekTopa) TpebyeT COOTBETCTBUSA
PYKOBOASALLMM JOKYMEHTAM U NPOXOXAEHWUSI NPoLeayp, onpeaenseMblX YNnoTHOMOYEHHbIMU
opraHamu.

e NHXeHepb NO NporpamMMHOMY -Opecpaewmsmupmob (8efeware I
nnua, obnagaroume 060CHOBaHHLIM MHTEPECOM K pa3paboTke NporpaMmmHOro obecneyeHus,
HanpvMep, NOBTOPHOMY MCMOSb30BAHUIO TEX UMM MHbIX KOMMOHEHT, BMGNMOTEK, cpeacTB u
WNHCTPYMEHTOB. IMEHHO MHXXEHEPLI OTBETCTBEHHbI 3@ TEXHUYECKYIO OLIEHKY MYyTEW peLleHnst
MOCTaBMEHHbIX 3a4a4 M NOCMNEAYIOLLYIO peanu3aunto TpeboBaHUI 3aKa34YnKoB.

SWEBOK oco60 nogyepkunBaeT, YTO €Cliu HEBO3MOXHO B TOYHOCTY (B opurnHane — “perfectly”)

YO, 0BNETBOPUTL TPeOOBaHNS KaXgoro 3aMHTEpecoBaHHOIo nuua, MMeHHO paboTa MHXeHepa BKtovaeT
npoBefeHNe NepPeroBopoB 1 MONCK KOMMNPOMMUCCA, NPUEMIIEMOrO ANS KIMOYEBbIX 3aUHTEPECOBaHHbIX NN
(“cTenkxonaepoB”) U yOOBNETBOPSIHOLLErO BHOAXKETHBIM, TEXHUYECKUM, BPEMEHHBIM U APYTM
orpaHuyeHnsiM npoekTa. HeobxoaMmo noHMmaTh, YTO Takas OeATEeNbHOCTb NPaKTUYECKN HAaBEPHSKA
npvBedeT K U3MEHEHUAM B TPEOOBaHMAX, KaK MUHUMYM, Ha YPOBHE COOTBETCTBYHOLLUX MPUOPUTETOB
TpeboBaHWI 1, cnegoBaTefibHO, paboT No UX peanu3auuu.

23Ynpasnemumepn e gnpral e ¢Pcooess Support and Management)
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OTa Tema 3aTparmBaeT BONPOCHI pacnpeieneHns pecypcoB, HE0OOX0aNMbIX ANsi OCYLLECTBMNEHUS
NPOEKTHOW AeATEeNbHOCTU, YCTaHaBNMBasi KOHTEKCT ANg NepBon cekummn “UHnumnaums u onpegeneHve
cogepxxaHua” (Initiation and Scope Definition) o6nactu 3HaHui “YnpasneHne B NporpamMMHoOn MHxeHepun”
(Software Engineering Management). OcCHOBHasi Liefib AaHHOW TeMbl — 0DecneyYeHne CBA3N Mexay
npoweccamMmu n gesTenbHOCTbI0, onpeaeneHHbiMm B 2.1 “Mogenu npouecca onpeaeneHns TpeboBaHnin” n
BONPOCaMu NCMNOMb30BaHUS NPOEKTHBIX PECYPCOB — CTOMMOCTbLIO, YEMNOBEYECKMMN pecypcamu,
WHCTPYMEHTaMU U1 T.1.

24Kayvyecrmpoy y wenHwey e ¢Prooess Quality and Improvement)

OTa Tema cBsi3aHa C OL|eHKOW Ka4yecTBa npoueccoB paGOTbI C nporpaMmMmHbIMN Tpe6OBaHI/IF|MI/I n
ynydweHmem 3Tux npoueccos. Ocoboe 3HavyeHne gaHHOWM TeMbI 3aKIio4YaeTcs B nogvyepKkmBaHnn
3HA4YMMOCTU pa6OTbI C Tpe6OBaHVIf-|MVI, KIto4yeBom ponn 3TnX npoueccoB and onpegeneHna CTOMMOCTHBLIX U
BpeMeHHbIX peCypCoB, HeobxoanMbIX Anis peann3aunmn nporpaMmMmHoOro npoeKkTa, B Lieriom.

yﬂ,OBﬂeTBopeHMe ﬂOTp66HOCTeVI 3aKa34uka SBMnsieTcs uenbto noboro nporpamMmMHOro npoekTa.
CooTBeTCTBEHHO, 0bEecneyYeHne ageKkBaTHOCTH peannsauunn Tpe6OBaHI/IIZ B NPOEKTEe NPOCTO HEBO3MOXHO
npeacrtaBnUTb 6e3 agekBaTHbIX npoueccos paGOTbI C HAMWN — Ha4nHasA Cco 060pa Tpe6OBaHVIl7I, 3aKaH4unBad
HpOBepKOVI COOTBETCTBUA Nony4aemMoro nporpaMmMHOro npoAykTta aTum TpeGOBaHMHM Ha BCeEX 3Tanax ero
cosaaHus.

YnyudlieHne nNpoLeccoB U B YaCTHOCTU MPOLIECCOB pa3paboTku 1 ynpasneHns TpeboBaHNSAMM OOMKHO
npeaBapATbcs opMyNMPOBKOM NPobremMsl. T.e. HET CMbICINa 3aHMMaTbCS YrydlleHeM paau ynydlleHus,
HY)XHO YeTKO NMOoHMMAaTb Kakasi B HacToslLee BpeMsl ecTb Npobrnema B paboTte ¢ TpeGoBaHAMU, U
HacKorbKo 3Ta npobrnemMa 3Hayuma, 1 TONbKO NOTOM MPUCTYNAaTh K ee YCTPaHEHWUIO, B YaCTHOCTM Yepes
yrydleHue npoleccoB. PeanbHas oTedecTBEHHas NpakTuka MHOMMX OpraHmM3aLumii, 3aHMMaoLMXcst
paspaboTkon MO, nokasbiBaeT, YTO O4eHb HEMHOMME UMEIT AeNCTBUTENbHO YeTKoe NpeacTaBreHme o ToM,
kakuM obpasoM opraHusaumns paboTbl ¢ TpeGoBaHUAM MOXET NOBMUATL Ha YCNexX KOMMNaHUN B LIENTOM.
OO6bI4YHO, OTEYECTBEHHbIE KOMMAHUK, B NyYLLEM Cly4Yae NpoCcTo AOKYMEHTUMPYIOT TpeboBaHUs, Bbiryckas
JOKYMEHTbI, HanpumMep, TexHnyeckoe 3agaHve no FOCT. Ho AeNCTBATENBHO NN B 3TOM AOKYMEHTE MOXHO
yBAAETL T P € 6 OB sk yBbl. Crieays T 0 N b KeKOMeHAauMaM, kotopble ecTb B FOCT MOXHO TOMbKO
COOTBETCTBYIOLMM 06pasoM 0popMUTb pasaenbl, YTO NPaKTUYECKM HUKaK He BIMSIET Ha Ka4ecTBO U
MHOPMATUBHOCTb JOKYMeHTa. Bonpochkl COBEPLLEHCTBOBaHMS NMPOLIECCOB — process improvement GyayT
paccMaTpuBaTbCs Kak B rnaBax, NocBsleHHbIX CMMI, Tak 1 B ApYrnx 4acTsX 3TOW KHUTU.

[aHHas Tema TecHo cBsidaHa ¢ obracTamu 3HaHui “KavecTBo nporpammHoro obecnedeHus” (Software
Quality) n “Tpouecc nporpammMHon nHxeHepun” (Software Engineering Process). B aTom KOHTeKCTe,
dokycbl obcyxaaemon TeMbl — onpegeneHe atpubyToB 1 METPUK KavecTBa, a Takke onpegeneHne
COOTBETCTBYHLLMX MPOLLECCOB B NPUMEHEHUN K NPOrpaMMHbIM TPeboBaHMAM, KOTOPbIE MOXHO CBECTU B TpU
rpynnbl NPaKTUK:

e [lokpbiTe npoueccoB paboTbl ¢ TPEOOBAHNSAMM C TOUKM 3PEHNSI CTaHAAPTOB U MoAernen

yryJLlEeHNs NPOLIeCCOB, B LIENOM;
e 3mepeHue n KonuyecTBeHHas oueHka (benchmarking) npoueccos paboTbl ¢ TpeboBaHUAMY;
e [InaHnpoBaHWe 1 peanu3saums npoLecca ynyylleH s, Kak TakoBoro.

3. U3BneyeHune TpeboBaHumn (Requirements Elicitation)

[aHHas cekuus ocBellaeT BONpockl cbopa TpeboBaHUI Kak C TOYKU 3pEHMST OpraHu3auumn npouecca, Tak 1
onpeneneH1s NCTOYHUKOB, OTKyAa NocTynatT TpeboBaHns. OTO nepBas CTaans NOCTPOEHWST BUAEHNS
aBTOMaTM3Mpyemon npobnemHon obnactn. NoeHTudmrkaums 3anHTepecoBaHHbIX 1L, UX B3aMMOOENCTBIS,
BbINOSTHAEMbIX MMN BU3HEC-NIPOLECCOB — BCE 3TO ABMNSAETCS KIHOYEBLIMM BOpocaMu, 6e3 4eTKoro u
OOHO3HAYHOro OTBETa Ha KOTopble AaXe He CTOUT AyMaTb 00 yCneLwHOCTM NpoekTa (KCTaTu, He TOMNbKO
NpOrpamMmmHoro...).

OAvH 13 KniYeBbIX MPUHUUIMNOB NPOrpaMMHON MHXXEHEPUM 3akroyaeTcs B obecneveHnmn B3anMogencTBus
Mexay Nonb3oBaTensammn n nHxeHepamu. MNMpexage, 4em HauyMHaeTcsi pa3paboTka NPorpamMmmMHOro
obecnevyeHuns, UMEHHO cneunanucTbl “no TpeboBaHUAM” — aHaNUTUKK NepeKMabIBalOT TOT caMblii “MOCTUK”
MeXxay 3akasvymkamu 1 UCMONMHUTENAMM, KOTOPbIV 3a4aeT TOT YPOBEHb KOMMYHUKALUIA U B3aMMONOHUMaHKS
MeXay HUMU, KOTOPbIN HEOOX0AMM AN peLleHns 3aaad npoekTa.
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3.1/ c T 0 4 HTMpKenb o0 B &Requirement Sources)

Heobxoammo M,El,eHTI/I(bI/ILI,I/IpOBaTb BCE€ BO3MOXXHbl€ MCTOYHUKN Tpe6OBaHI/|IZ, 3Ha4vYnMble Onda peleHna 3agad
npoekKTa. TonbKo nocre 3Toro MOXHo onpenennTb X BrnnAHME Ha NpoeKT. [aHHas Tema kacaetcs
BOMpPOCOB NOHMMaHUA I/IHd)OpMI/IpOBaHHOCTI/I NCTOYHMKOB Tpe6OBaHI/Il7I N NX 3HAYNMOCTWU.

[aHHasa Tema dhokycupyertcs Ha:

e Llensx
3HaHWUM NpeagmeTHoW obnacTu
3anHTepecoBaHHbIX NMuax
OnepaunoHHOM OKpYXXeHUn
OpraHu3aumnoHHol cpeae

Bbigenexue npnopnTeTos, OAHO3HA4YHOCTb TpeGOBaHMVI, nepenaBaemMblX NHXEHepaM, CBA3b MexXay
TpeGOBaHVIFIMI/I N UX B3aMHOE BInaHUE OpYyr Ha pyra — BCe 3TO ABMAETCA ClieacTtBMeM HYETKOro n
OAHO3Ha4YHOro NOHMMaHnA NCTOYHNKOB Tpe6OBaHI/II7I.

32T e X HUK N 1 3BpPIe6 @ dhitalion Techniques)

MaoeHTMdnumpoBaB UCTOYHNKM TPpeOOBaHNIA Mbl HE AOMKHbI “NOKOMTCA Ha naBpax’. [axe obnagas
NOHMMaHMeM TOro, KTO BrageeT HeobxoaumMon nHdopmaumnen, Mbl aneko He 3acTpaxoBaHbl OT Npobrem,
CBSA3aHHbIX C NonydyeHnemM TpeboBaHMi, HeobxoauMbIX AN AanbHenwen paboTbl. OcylecTBNeHne CBOen
npodeccrnoHanbHOM OeATENbHOCTM MOMb30BaTENAMN OANEKO HE rapaHTUPYET, K COXareHuto, CnocobHOCTb
SICHO, YETKO U 0OQHO3HaYHO CHOPMYNMPOBATL TO, YTO OHW AENarT N YTO UMEHHO MM HeobxoamMmo Ans
peLleHns nx 3agay cerogHsi u 3asTpa. Bo MHorom, noatomy, cbop TpeboBaHuI, 3a4acTyto, MpeBpaLLlaeTcs
B CTOSb TSDKEMbIA M YacTO NOPOXAALWMN KOHNNKTBI NPOoLecc 4ENCTBUTENBHO N3BMEYEHNS,
“BblTackMBaHns” MHopmaLnmn, 6e3 KOTOPON HEBO3MOXHO NEPEXOAUTDL K AaNbHENLINM NPOEKTHbLIM
pabotam. HegonoHnmaHme mexay aHanMTUKOM M Nofb3oBaTenem, ynyLueHne TeX NN MHbIX acnekToB, Ha
nepBbIf B3NS4 KaXKyLLMXCH BTOPOCTENEHHBbIMW, HEOAHO3HAYHOCTb UMK TeM Bonee HEKOPPEKTHOCTb
MHTEpNpeTaumnmM MHOopMaLMn, NOSTYHYEHHbIX OT MONb30BaTeNen — BCE 3TO Hanbonee TUNUYHbIE NPUYNHBI
“cBepx-3aTpar’ (BpeMeHW, AeHer 1 T.M.), a UHOr4a, U NOMHOro NpoBaria MPOEKTOB.

CylLecTByeT MHOXECTBO MPaKTUK 1 NMoaxoA0B, NO3BONALWNX JOOUTLCS OENCTBUTENBHO CTPOHOM
cucTeMbl TpeboBaHWiA, OTBEYaKOLLIMX peanbHbIM NOTPEBGHOCTAM U NpMopUTETaM 3aKka3unkoB. Cpeau HUX
MOXHO BbIAENUTL CrieaytoLLme:

e VIHTepBb PN p IpBELNGHELIA NOAX0L N3BMEYeHUs TpeboBaHN; He CTOUT 3abbiBaTb, YTO
nonyyeHve nHdopmaumm OT Nonb3oBaTens “He paBHO” NoNyyYeHuto TpeboBaHNin; HopmaLms
[OMKHa ObITb NpoaHanuanpoBaHa U TpaHcopMupoBaHa B TpeboBaHNs, Takum 0bpasom,
WMHpopMaLms OT Nofb3oBaTens ABNAeTcs “BxogoM” B npouecchl cbopa TpebosaHuin, a camum
TpeboBaHus — “BbIXO4OM” 3TUX NPOLECCOB;

e CU e H apHKoHTEKCT Angd cbopa nonb3oBaTENbCKUX TpeboBaHUIM, onpeaensoLwmii OTBETbI Ha
BOMPOCHI “4TO ecnun” n “kak aTo Aenaetcsa” B OTHOLIEHMM BM3HEeC-NpoLIECCOoB, peanm3yemblX
Nnonb30BaTENsAMM;

e [Ip OTO T WDTEMYHBIA MHCTPYMEHT ANsl YTOYHEHMS U/nnn getanm3aumm TpeboBaHni;
CYLLECTBYIOT pasHble Noaxodbl K MPOTOTMNMPOBAHUIO — OT “OyMakHbIX” MOAenen 40 MUIOTHBLIX
noacucTeM, peanunayembix kak caMOCTOSITENbHbIE (B TEPMUHAX YPaBEHUS pecypcamMm) NPOoeKTbl
unun 6eTa-Bepcun NPOAYKTOB; YaCcTO NPOTOTUMbI MOCTENEHHO TPAHCOPMUPYIOTCA B pe3yrnbTaThl
NpoeKTa 1 UCNonb3yTCA AN NPOBEPKU U YTBEPXKOEHUS TpeboBaHNA;

e “Pa3bfAcCHSALWLWN e BaaBrTHANE 3BYHIT kak “facilitated meetings”; gocTaTtouHO emMKMiA No
CMbICINY TEPMVH, NpULLIEALINIA U3 00LLEel NPaKTUKM MeHeOXMEHTa 1 6a3npyHLLMIACA Ha naesx
COTPYOHMYECTBA 3aMHTEPECOBAHHBIX NLL AN COBMECTHOrO aHanv3a nyTten pelleHus npobnem,
onpeaenexHns 1 npeaynpexaeHns puckoB U T.M. B oTnmume ot “06bli4HOr0”, ¢ NO3BONEHUS CKkasaThb,
“MO3roBoro LuTypma”, Kak MCKIoUYnTensHom hopMbl 0OCYKAEHUSA TEX UMK UHBIX 3a4ad (4acTo B
KpUTU4eCckne MOMeHTbI paboT Hag NPpOoekToM), “3anfnaHupoBaHHbLIN MO3roBou WTYpM” — ocobas
dopMa BCTpeY y4aCTHUKOB NPOEKTa U 3anHTEepeCcoBaHHbIX NL, CO CTOPOHbI 3aKa3uuka,
nocesLweHHas obCy>aeHno Tex BOMPOCOB, OTBETLI HA KOTOPbIE HE MOTYT ObITb OonpeaeneHs! B
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pesynbTare 0bblYHbIX MHTEPBbIO U KOTOpble TPEOYIOT BOBReYeHUs 6onbLUero KonumyecTsa nuu, Yem
NPOCTO Napbl “NoNb3oBaTeNb-aHanMTUK”; 1 NO3BONUIN cebe CKOHCTPYMPOBATb Ha PYCCKOM s13biKe
3TOT TEPMUH eLle U KaK “3annaHnpoBaHHbIA MO3rOBOM LUTYPM”, TaK Kak Takoro poda BCTpeyu
OEeNCTBUTENBHO 0ObIYHO MIAaHMPYIOTCS C 3afaHHON NEPUOANYHOCTBLIO Ans obecneyeHus
OOHO3HAYHOCTU MHTepnpeTaumMm nHopmaLumm, 3Ha4YMMOW AN NPOEKTa U, YTO OYEHb BaXXHO —
NpoBeAEeHNS TakUX BCTPeY A0 TOro, Kak CBA3aHHble C JaHHLIMW BOMPOCaMU PUCKU He
npeBpaTUNnCh B peanbHbie Npobnemsl, TpebytoLue peLleHns “Byepa’, a, cnegoBaTenbHo, U
OONOMNHUTENbHBIX (M3HaYanbHO He3annaHPOBaHHbLIX) PECYPCOB BPEMEHN, AeHer U T.4.;

e Hab6niwaeHwne ( cbooomasymeaaeTt HenbcpenCcTBEHHOE NPUCYTCTBUE aHANMUTUKOB U
WHXEHEPOB PSAOM C NONb30BaTENEM B NPOLECCE BbIMOMHEHWSI NOCNeAHMM ero paboT no
obecneyeHnto PyHKLMOHNPOBaHMS BU3HEC-NPOLIECCOB: B ONpeaerieHHON CTENEHN MOXHO NPOBECTM
aHanorvio ¢ NPaKTUKOW NPUCYTCTBUSI NPEACTaBUTENS 3aKa3ynka B NPOEKTHON rpyrnne UCMONHUTENS
( TMnoBas npakTuka B eXtreme Programming “on-site customer” — “NpucyTCTBYIOLLMIA 3aKa3umK”);
[JaHHas TexHUKa sIBMSIeTCs JOCTaTO4HO 3aTpaTHOW, HO, B TO e BPeMSl, 04eHb 3pheKTUBHON, a
WHOraa — NpoCTO HE3aMeHMOW, OCOBEHHO, ecnn peyvb MAET O JOCTATOYHO CIOXKHbIX U
B3aMMOCBSA3aHHbIX BU3Hec-npoLeccax;

CyLiecTByloT 1 gpyrne, 4OCTaTOMHO 3P dEKTMBHbIE NMPAKTUKM, ONUCAHNE KOTOPbIX MOXHO HanTh B
nuTepaType 1 KoTopble Bbl, HABEPHSIKA, CaMun 1CMoNnb3yeTe B CBoen paboTe (Hanpumep, Requirements
Workshop, Role Playing, Storyobarding v T.n.). HekoTopbie U3 HUx 6ygyT Takke ynoMUHaTbLCSA B KOHTEKCTE
KOHKPETHbIX METOLOMOMMIA.

4. AHanu3 TpeboBaHun (Requirements Analysis)

OTa cekums NocesileHa npoueccam aHanuaa TpeboBaHui, To ecTb TpaHchopmauumn nHdopmaumm,
Mony4eHHON OT nonb3oBaTenen (M Apyrmx 3aMHTEPECOBaHHbIX MWL) B YETKO M OOHO3HAYHO OMNpPeAerieHHbIe
TpeboBaHus, NnepegaBaeMble UHXEHEPaM ANs peanv3aunn B NporpaMmmMmHOM Koge.

AHanns TpeboBaHuin BKMNOYaET:
o  OO6HapyxeHue 1 paspeLleHne KOHIMKTOB Mexay TpeboBaHNSMU;
o OnpeaeneHune rpaHunL 3agayn, pelaeMoin co3gaBaemMbiM NporpaMmHbiM obecneveHnem; B o0Lem
cnyyae - onpegeneHue “scope” (unu “bounds”), maHWL 1 cogepXaHnsi NPOrPamMMHOro NPOEKTa;
o [leTanusaums cuCTeMHbIX TpeboBaHMIN ANst YCTAHOBMNEHWUS NPOrpaMMHbIX TpeboBaHWiA;

MpakTnyeckn Bcerga, XoTa 3T0 SBHO U HE OTMEYEHO B ONncaHnn aHanmsa TpeboBaHuI Kak CeKkLmm
SWEBOK, Ha npakTuke Bblaensercs u getanusauuns busHec-tpeboBaHui Ans ycTaHOBNEHUS
nporpammHbIX TpeboBaHu. Hanpumep, NPecnoByThIN pexuM paboTbl 24X7, chOpMynNMPOBaHHbIV B BUAE
BusHec-TpeboBaHNs, HaknagpiBaeT AOCTAaTOYHO XECTKME pamMKu Ha BbIGop TexHonorm4yeckon nnaTgopmbl 1
APXUTEKTYPHbIX PELUEHNI KaK TEXHMYECKNX TpeboBaHni K paspabaTbiBaemMon NporpamMmmMHON CUCTEME..

SWEBOK oTmeyaeT, 4To TpagMuUMOHHbIV B3NS4 Ha aHanm3 TpeboBaHui YacTto chOKyCMpoBaH unm
YMEHbLLEH 40 BOMPOCOB KOHLENTYanbHOro MogenMpoBaHus C UCNofb30BaHMEM COOTBETCTBYHOLLMX
aHanNUTUYeCKMX METOLOB, OO4HUM M3 KOTopbIX siBnsieTcss SADT — Structured Analysis and Design Technique
(MeTogonorusa CTPYKTYPHOrO aHanm3a U TEXHUKWN NPOEKTUPOBAHNSA), 3HAKOMbIA MHOMMM no HoTauusam IDEFO
(dbyHKUMOHaNbHOE MogenupoBaHne — ctangapT IEEE 1320.1), IDEF1X (MHdbopmMaLmoHHoe
mMogenupoBaHue — ctaHgapT IEEE 1320.2, nseectHbin Takke kak IDEFObject), 4acTo NpuMeHsieMbIM Kak
AN MogenupoBaHnst G1U3HeC-NPOLECCOoB, Tak U CTPYKTYP AaHHbIX, B YACTHOCTU — pensiLMOHHbIX 6a3
OaHHbIX.

Tak unu nHave, BHE 3aBUCMMOCTY OT Bblpa3uTENbHbIX CPEACTB, KOTOPbIE ABMSTCS MULLb MHCTPYMEHTOM
aHanusa v UKCUPOBaHUsS Pe3ynbTaToB, pe3yrnbTaToM aHanusa TpeboBaHWM JOMmKHbI ObiTb OAHO3HAYHO
UHTepnpeTupyemble TpeGoBaHWiA, peanuaauusi KOTopbIX NpoBepsiemMa, a CTOMMOCTb U PECYPCbl —
npeackasyemsi.

41K nac cwn dputkppeymans fRequirements Classification)

TpeboBaHusa MoryT knaccnuumnposaTtbcs No LenoMy psay napameTpos, Hanpumep:
o ®yHKUMOHAnNbHbIE N HEPYHKLMOHanbHbIE TpeboBaHNS
e BHyTpeHHue (c gpyrumm TpeboBaHMAMU) W BHELLHUE 3aBUCUMOCTU
o TpeboBaHUA K MPOLLECCY UNW NPOAYKTY
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o [puopuTteT TpeboBaHU

o CopepxaHne TpeboBaHUI B OTHOLLEHUW KOHKPETHbIX MOACUCTEM CO34aBaeMOoro nporpaMmmMHoOro
obecneyeHns

e 3meHsemocTb/cTabuneHoCTb TpeboBaHMM

[pyrne BapuaHTbl Krnaccudmkaumm MoryT, u Yacto 6a3npytoTcsl, Ha MPUHATLIX B OpraHM3auun nogxogax,
NPUMEHSIEMbIX METOAOMOMMSIX, MeToAax 1 NpakTukax, a, 3a4acTyto, U crneumnduke NPOEKToB 1 faxe
TpeboBaHMsAX 3aKa34ynKOB K NpoLleccy pa3paboTku 1, B HaCTHOCTW, onpeaerneHns TpebosaHum n gopme
npeacTaBneHns pesynbTaToB X aHanmsa.

42KoHuenTyanbHOe M(CaneeptuapModebng)u e

PaspaboTka Mogenu npobnemMbl peanbHOro MMpa — KIto4eBOn areMeHT aHanusa TpebosaHuii. Llenb
MOAENMPOBaHMSA — NOHUMaHWe NPobremMsl, 3a4a4n U METOAOB UX PELLUEHMS [0 TOro, Kak Ha4YHETCS peLueHne
npobnemsl.

YacTto npmxognuTcs crnbiwaTh, YTO NparMaTMYyHOCTb NOAX04A B OTHOLUEHMM NMPOrpaMMHbIX MPOEKTOB
3akrnyaeTcs B “ponycke” atana (unu ctaguu, dasel) MogenupoBaHus. B cBoto ovepeab, 4acTo cTaBsaT
3HaK paBeHCTBa MexXay MOOENMPOBAHMEM U “3aTMMU KpacKBbIMU KBagpaTukaMmy co ctpernoyvkamu’. Hu 1o, Hu
apyroe yteepxaeHue HeBepHbl. Hanpumep, B XP 1 B apyrux rbkux (Agile) npakTnkax cyLecTByoT 1
NCTOpMM Norb3o0BaTenew, 1 KapTodKM 3adad, 1 Nnpoueaypbl aHanmaa (B 4YaCTHOCTU, CBS3aHHbIX C HUMM
“MO3roBbIX LUTYPMOB”, KaK 3anfiaHMpOBaHHbIX, TaK U, K COXarneHuto, He OY€eHb) , B pe3ynbTaTe KOTOPOro Mbl
cchopmynmpoBanu 3agadn, BbICOKOYPOBHEBbIE BO3MOXHOCTM - “coumun” npoaykta (feature - ocobeHHOCTh), a
Takke H e 0 6 X 0 aAnnavibles(aw [Ambnep, 2002]). O6bem Moaenen, nx getanMsaunsa n cpeactea
NpeacTaBneHns MoryT ObiTb pa3nuyHbl. VX BeIGOp GasnpyeTcs n/munm AUKTYeTCs KOHKPETHBLIM KyrbTYPHbBIM
KOHTEKCTOM OpraHvM3auun, BOBMEYEHHbIX B MPOEKT, U NPAKTUK, MPUMEHSIEMbIX MPOEKTHON rpynno. IMeHHO
He dhopmMa, HO cama Maes MOAENMPOBaHUA KaK MoMbITKAa YNPOCTUTb M OOHO3HAYHO MHTEPNPETUPOBAaTh Ha
KOHLLeNTyanbHOM ypOBHE NpobrnemaTtynky OesTeNbHOCTU B pearnbHOM Mype — oba3aTtenbHas cocTaBnstoLlas
Kak ynpaBrneHus TpeboBaHnsiMU1, Tak U NPOrPaMMHON UHXEHEPUU, B LIETTOM.

Cpeam gakTopoB, KOTOPbIE BAMAIOT HAa BbIOOp Modenu, MeToda 1 AeTannsauumn ee npeacraeneHus,
CTEeneHn CBA3aHHOCTU C NPOrpamMMHbIM KOAOM U APYTMMW BOMPOCaMU:
o [lpupoga npobnemsbl (npobnemHon obnactm)
OKkcnepTr3a 1 OnbIT MHXEHEPOB
TpeboBaHus 3akasd4vmka K npoLeccy
JocTynHOCTb METOA0B Y MHCTPYMEHTOB
BHyTpurKopnopaTtuBHble CTaHOAPThl U perfiameHTbl
KynbTypa paspaboTku

B ntobom cnyyae, MoaenMpoBaHue paccmaTpuBaeTcsl B MPOrpaMMHOM KOHTEKCTE, a He TONbKO C TOYKM
3peHus B3aHec-3agay Kak TakoBbiX, ATO 0OYCNOBNEHO HEOBXOAMMOCTBIO MOHMMAaHUS ONepaLMOHHOro 1
CMCTEMHOIO KOHTEKCTA, TO €CTb OKPYXXEHUS!, B KOTOPOM NporpaMmMHas cuctema 6yaeT pearnbHo
NCMNonb30BaThbCA M KOTOPOE HaKnaabiBaeT CBOW, MHOrAa AOCTAaTOYHO XKECTKME OrpaHNYEeHUs.

Bonpocbkl MogennpoBaHUst TECHO CBAI3aHbl C NPUMEHSeMbIMM MeTodaMu 1 noaxogamu. OgHako, YacTHble
MeTOoAbl UNKN HOoTauuMun, Kak oTmedaetca B SWEBOK, Tak nnu nHade cnegytoT pacnpocTpaHeHHbIM B
WHOYCTPUY NpaKTUKaM U TATOTEHT K TeM hopMaM, C KOTOPbIMU CBA3aHbl HAKOMNSIEHHbIN OMbIT U
NOATBEPXAEHHbIE OOLLENPUHATON NpakTukon 3HaHus. SWEBOK oTmedaeT, 4To MoryT 6biTh pa3paboTaHbl
pasnuyHble BUAbl MOAENEN, BKMYatoLwme NoTokn paboT U JaHHbIX, MOAENN COCTOSIHUIA, TPAaCCUPOBKHM
COObITUN, B3aMMOAENCTBUS Norb3oBaTternen, 00beKkTHble MOAEeN, MOAENM CTPYKTYP AaHHbIX, U T.n. Kctatu,
MMEHHO Takasi cuTyaums cnoxunack ¢ UML, Bce Yalle BOCNIPMHUMAEMbIM B Ka4eCTBE OBLLENPUHSITOrO UIU
de-facto ctaHpapTa B MogenupoBaHumM 1 BKNoYaloLem Lienblin komnneke mogenen (8 UML 2.0 BknroyYeHo
14 mopenen, npeacTaBneHHble B ABYX rpynnax — ctaTu4eckMe MoAenu 1 noBeAeHYeckue), CBA3aHHbIX U
06beanHEHHbIX O0LLLe apXMTEKTYPOW, HA OCHOBE KOHLLENUUN MeTaMogenen.

Mo MHeHMo aBTOpa, COBPEMEHHOE COCTOosiHME cTaHgapTa UML (YyHMdUUMpoBaHHOMo A3bika
mogenupoBaHusa Unified Modeling Language, paspabaTbiBaeMoro koHcopumymom OMG — www.omg.orq )
Bepcum 2.0 BNonHe No3BONAET roBOPUTL O PACLLUMPEHMN €r0 MPUMEHUMOCTH B “4ucTom” BrusHec-
MogenvpoBaHun. Ha dhoHe GoraTcTBa Bblpas3uTENbHbIX CPEACTB, MOABMEHNSA COOTBETCTBYHOLLLETO
WHCTPYMeHTanbHoro obecnedeHuns padorel ¢ UML 2.0, 4rMTenbHOM NCTOPUX YCNELLHOrO NPUMEHEHMS
ctangapta UML 1.X, MHCTPYMEHTOB Ha Ero OCHOBE 1 MOBCEMECTHOIO Mcnonb3oBaHmst UML B obnactu
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06bEKTHO-OPUEHTUPOBAHHOIO aHanM3a U NPOEKTUPOBAHUS HE TOMbKO aHanUMTUKaMu, HO apXMTeKTopamu U1
paspaboTtynkamu MO, MOXHO C yBEPEHHOCTLIO FOBOPUTL O CMELLEeHUU OKyca NHOYCTPUM NPOrpamMmmMHOro
obecneveHns B cTopoHy UML 1 oTxoay (Kak MUHUMYM, YacTudHomy) oT IDEF, B npUMeHeHun K
aHanuMTM4ecKon OeaTenbHOCTU. TeMnbl Takon “Murpaunmn’, KOHEYHO, 3aBUCAT OT CTEMNEHN
KOHCepBaTUBHOCTW B3rMsA0B KOHKPETHbLIX CrieunannuctoB-aHanmTukos. OgHako, aBrneHne pblHKa,
TpeboBaHMe yHUdMKaLun, B HaCTHOCTH, Bblpa3uTellbHbIX CPEACTB OMNMCaHWS akTMBOB MPOEKTOB B pamKax
BCEWN NPOEKTHOW KOMaHAbl — T€ MPUYMHBI, MO KOTOPbLIM, MO MHEHUIO aBTOpa, aHanNnTUKK, He BOCMPUHSABLLNE
UML-0OpneHTUpOBaHHbIN TPEHA, MOryT okasaTbCs 3a BopTOM cepbe3HbIX KopnopaTusHbIX M T-npoekToBs.
Oaxe Ha doHe “HenpusaTua” UML HEKOTOPLIMWU MIPOKaMK PbIHKa, KpUTUYECKas Macca 3HaHU 1 MPaKTUK no
€ro NPUMEHEHMIO y)XXe oKasanacb AOCTaTOYHO Bemnvka, YTobbl MTHOPMPOBATL €ro NnpuMeHeHune. B 1o xe
camoe BpeMmsi, He CTouT BocnpuHuMaTb UML kak naHauer — aTo KacaeTcs nobon TEXHONOrMK, NPakTUKn
unu nogxoga. CosgaH, akTMBHO Pa3BMBAETCA U YKe noaaepkaH nngyctpuen craHgapT BPMN — Business
Process Management Notation (cm. www.bpmi.org). Takum o6pa3om, BCe onpeaenseTca KOHKPETHbIM
“KynbTYPHBLIM” KOHTEKCTOM. [1pOCTO HaAO NOMHUTL 06 3TOM M OCTaBaTbCs “nparMaTukamu’, B
NONMOXUTENBbHOM MOHMMAaHUK 3TOTO CroBa, He TEPAS KPeaTUBHOCTWN B NOBCEAHEBHOW AEATENbHOCTU.

HeobxoamMmo oTMEeTUTL, YTO Ha NpakTUKe HabntogaeTcs TEHAEHUNSA pa3feneHns BoNpoCcoB ONpeaeneHus
TpeboBaHWi 1 MOOENMPOBaHUA. DTO, HAaNPUMep, 3aMETHO B COBPEMEHHbIX METOAOMOMMSX, Takmx kak RUP
(Rational Unified Process), roe pabota ¢ TpeboBaHUAMN 1 MOAENMPOBaHME/NPOEKTUPOBaHNE — CyTb ABE
pasHble AMcUMnnHbI (06 3TOM Mbl OyAeM roBOpUTb B COOTBETCTBYIOLLEN [MaBe).

A3ApXMNTEKTYpPHOEOBNEPHIEE Tmpp ac npe e n@rchtectural Pesignoada H n i
Requirements Allocation)

CuuTtaetcsi, UTO CO3aHNe apXMTEKTYPbl NPOrPaMMHbIX peLLeHni ABNAeTca 06s13aTernbHbIM NIEMEHTOB
YCNELUHOCTN TaKMX NPOEKTOB. APXUTEKTYPHOE NPOEKTMPOBAaHNE NEPEKPbIBAETCH C NPOrpaMMHbIM U
CUCTEMHBIM AN3anHOM (MPOEKTUPOBAHMEM) U UIIHOCTPUPYET HACKOMBKO CITIOXHO MPOBECTUN YETKYHO rpaHb
MeXay pa3nnyHbIMU acrnekTaMmm NpoekTMpoBaHns. [JaHHasa Tema paboTbl C NporpaMmmHbIMKU TpeboBaHNSMM
TECHO CBsi3aHa C cekumen “CTpykTypa 1 apxuTekTypa nporpammMHoro obecnedeHuns” (Software Structure
and Architecture) obnacTtu 3Hanui “lNpoekTupoBaHme nporpammHoro obecnevenns” (Software Design). Bo
MHOIMX Cry4asix, MHXEHEPbl AENCTBYIOT KaK apXUTEKTOPbI, MOTOMY KaK NPOLIEeCChbl aHan13a 1 BbIpaboTku
TpeboBaHWI 3aBUCAT OT NPOrPaMMHbIX KOMMOHEHT, CO34aBaeMbIX ANsi PELLIEHNs] NOCTaBMNEHHbIX
3agaHHbIMK TpeboBaHMAMM 3a4a4d, MPU3BaHHbIX, B KOHEYHOM CYeTe, JOOUTLCA peann3aumm NOCTaBNEHHbIX
nepepg nNpoeKToM Lienen.

ApXMTEKTYPHOE NPOEKTMPOBAHNE OYeHb BNN3KO K KOHLIENTYarbHOMY MOAenupoBaHuio. HenocpeacTBeHHoe
oTobpaxeHne GU3HEC-CYLLIHOCTEN peanbHOro Mmpa Ha nporpamMmmHbIE KOMIMOHEHTLI He SIBRSieTCs
ob6s13aTenbHbIM. Bo MHOromM NOSTOMY M CYLLECTBYET Takoe pasfeneHne Mexay MoAennpoBaHUeEM U
NnpoeKkTMpoBaHMeM. B npuHLMne, MOXXHO FOBOPUTbL O TOM, YTO AEATENbHOCTb MO MOAENUPOBaHUIO B
OonbLUel CTENEHN KacaeTcs TOro, "4To” HAJo caenarb, a apxuTekTypa - “kKak” aTo byaeT peannsoBaHo.

CyliecTByeT pag CTaHAAPTOB M OOLLENPUHSITLIX MPAKTUK, CBA3AHHBLIX C apXUTEKTYPHbBIM NPOEKTUPOBAHNEM.
Cpeam Hux Hanbonee nonynspHbl:
e Crangapt IEEE 1471-2000 “Recommended Practice for Architectural Description of Software
Intensive Systems”
e Mopgenb 3axmaHa — Zachman Framework (www.zifa.com)
e TOGAF — The Open Group Architecture Framework (www.opengroup.org/architecture/)

BakHO 3aMeTUTb, YTO HW B KOEM Crlydae He HaJo NyTaTb apXUTEKTYpHblE pekoMeHaaumn (Architectural
Guidelines) ¢ npakTnkamu 1 cTaHgapTamMu apXMTEeKTYpPHOro npoektupoBaHus. OgHu (Hanpumep, Federal
Enterprise Architecture Framework FEAF - !!1) gatoT pekomeHaaummn no KOHKPETHbIM apXUTEKTYPHO-
TEXHONOMMYECKNM PEeLLEHUsM. [l pyrne KOHLIEHTPUPYIOTCS MMEHHO Ha TOM, YeMY CTOUT YAENUTb BHUMaHWe
Npyv CO34aHMM apXUTEKTYPbI, Kak ee onucaTb U AeTann3mpoBaTh, U YTO U3 cebsi npeacTaBnser

apXxuT e K Ray TakdBas (Hanpumep, ISO 15704 Industrial Automation Systems — Requirements for
Enterprise-Reference Architectures and Methodologies).

5. Cneuudmkaumsa Tpe6oBaHum (Requirements Specification)

Ha nHxeHepHOM xaproHe, 4a 1 B TEpMUHOMOMMN psiga METOAOMOMMIA, YCToANCA TepMuH “software
requirements specification” (SRS) — cneumndurkaums nporpammHbix TpeboBaHUN. [nsa CNOXHbIX cCUCTEM, Ha
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camoM [ene, CyLLeCTBYeT Lenblii KOMNMeKe cneundunkaumi, OKYMEHTOB, KOTOPble ABMAIOTCS pe3ynbTatoM
cbopa v aHanu3a TpeboBaHUI, NX MOAENUPOBAHNS U apXUTEKTYPHOIO NPOEKTUPOBAHNS. OTU JOKYMEHTbI
CMCTEMaTUYECKM aHanM3npyTCs, B HUX BHOCATCS U3MEHEHUS, OHU NEPECMATPUBAIOTCA U YTBEPXKAAIOTCS.
Yauue Bcero, Anst onucaHns KOMMNEKCHbIX NPOEKTOB (B YacTu TpeboBaHWiA) NCNONb3yeTCs TPU OCHOBHbIX
AoKyMeHTa (cneumdukaunm):

o OnpepgeneHue cuctemsl (System definition)

o CucremMHble TpeboBaHUs (System requirements)

e [porpammHble TpeboBaHus (software requirements)

5.10n p e g e ncewantee (Bystem Definition Document)

[aHHbIN JOKYMEHT, 4acTo HasblBAaEMbIN Kak “crieuundurkanmsa nonb3oBarenbcknx TpebosaHnin” (user
requirements specification) nnu “koHuenumsi” (concept <of operations>), onMcbiBaeT CUCTEMHEBIE
TpeboBaHusa. CogepxaHne AOKyMeHTa OnpeaensieT BolCOKOYpOBHEBbIE TpeboBaHMs, YacTo —
cTpaTternyeckme Lenu, Ana AoCTUXKEHMST KOTOPbIX CO34aeTcsi MporpamMHas cuctema. [NMpuHUMnuanbHbIM
MOMEHTOM SIBIISIETCH TO, YTO TAKOW AOKYMEHT ONMCbIBaeT TpebOBaHNA K CUCTEME C TOYKM 3peHus obracTtu
npuMeHeHust - “nomeHa”. CoOTBETCTBEHHO, N3N0OXeHWe TpeboBaHWIA B HEM BeAETCS B TepMMHaX
npuknagHon obnactu. [JokyMeHT OnMCbIBAaE€T CUCTEMHbIE TPeboBaHNS BMECTE C HE0OX0AMMON
MHcopmaLmen o Bu3Hec-npoLieccax, onepaLuoHHOM OKPY)XEHUN C TOYKM 3peHuns BrusHec-npoueayp v
OpraHn3aLMOoHHbIX U OPYrMX pernameHToB. [pumepoM cTaHgapTa Anst co3gaHus U CTPYKTYpUpoBaHus
Takoro gokymeHta snsetca |IEEE 1362 “Concept of Operations Document”.

52Cneuundnicagrse MHpIex6 o B &System Requirements Specification)

B crnoxHbIX NpoeKTax NPUHATO pa3gensitb cneumdukaunio CMcTeMHbIX TpeboBaHui (System requirements)
N crneumduKaumo nporpammHbix TpebosaHun (software requirements). Npu Takom nogxone NporpaMmmHble
TpeboBaHWs NOPOXAATCA CUCTEMHBIMM TpeboBaHNAMY 1 geTanuanpyoT TpeboBaHUs K KOMMOHEHTaM U
nogcmMcreMam nporpammHoro obecnedeHuns. [JokyMeHT onncbIBaeT NPOrpamMMHYI0 CUCTEMY B KOHTEKCTE
CUCTEMHOW MHxXeHepun (system engineering), naen KoTopon kpaTko onucaHsl B [naese 12 SWEBOK
“CBsi3aHHble ANCLMMIIMHBI NPOrpaMMHON MHxeHepun”. CTporo roBops, cneundurkaumnst CUCTEMHbIX
TpeboBaHWI ONNCbIBaET AEATENBHOCTb CUCTEMHBIX MHXEHEPOB U BbIXOOUT 3a pamMKn 00CYXaoeHNs
SWEBOK. Ctangapt |IEEE 1233 aBnseTcs ogHMM M3 NPU3HaHHbIX PYKOBOACTB MO pa3paboTke CMCTEMHbIX
TpeboBaHuiA. U, kak y»ke oTMevanock paHee, He CTOUT 3abbiBaTb O TOM, YTO MOHATME C U C T € BvDALLEM
crnyyae, oxBaTblBaeT nNporpamMmmHoe obecrneveHue, annapaTHyto YacTb 1 nogen. CucteMHas nHxeHepus
(cm. matepuansl INCOSE — www.incose.org ), B CBOKO OMepedb, CaMOCTOSATENbHAsA U HE MeHee 0ObemMHas
ancumnnuHa Yyem nporpammHasn nHxeHepus. SWEBOK paccmaTprBaeT CUCTEMHYIO MHXEHEPUIO KaK
BaXKHYIO CBA3AHHYIO AucumMnnnHy. Hy a cuctemHble TpeboBaHWs — OOUH U3 3NIEMEHTOB pearibHOro
CBA3bIBAHNSA Pa3fMYHON UHXEHEPHOW OEesATerNbHOCTU - MPOrpaMMHON U CUCTEMHOW.

53Cneuundnimappnr spamMMH bl X T (@at@aceRaguirements Specification - SRS)

YacTo aTy cneumdmkaumnio HasbiBatoT “TpeboBaHMsIMM K NporpammMHoMy obecneveHunto”. Bee xe, yunTbiBas
CYLLLECTBOBaHME ANCLUMNINH CUCTEMHOM M NPOrPaMMHON MHXEHEPUU, Mbl UCMOSb3YEM TEPMUH
“nporpammHble TpeboBaHNA”, kak 6onee TOYHO NOAXOAALLMIA MO CMbICITY MO MOEMY MHEHWUIO.

MporpammHble TpeboBaHWS yCTaHaBNMBAKOT OCHOBHbLIE COrMaLleHns Mexay norb3oBaTensiMm
(3akazymkammn) n paspaboTymkamm (UICNOMHUTENSIMU) B OTHOLLEHUW TOrO, YTO OyaeT genartb cucTemMa u Yero
OT Hee He CTOUT oxuaaTb. [JOKyMEHT MOXET BKNOYATb NpoLeaypbl MPOBEPKU NOMYyYaeMoro nporpaMmmMHOro
obecneveHnss Ha COOTBETCTBUE NpeabsBsieMbiM eMy TpeboBaHNAM (BMOTb 4O COAEPXKaHNS NNaHOB
TECTUPOBaHUS), XapaKTEPUCTUKN, ONpeaensioLLmMe Ka4yeCcTBO U MeToAbl ero OLeHKN, BONpOCkl 6e30nacHoOCTM
N MHoroe gpyroe. Yacto nporpammHiie TpeboBaHUSA ONMCbIBAOTCA HAa 00bIMHOM A3bike. B TO e Bpems,
CYLLLeCTBYIOT nonyccopmarneHble 1 hopMarnbHble METOALI U NOAX0Ab!, UCNOoNb3yeMble A51s cneundmkaumnm
nporpammHbix TpeboBaHui. B niobom crnyyae, 3agada cocTOMT B TOM, YTOObI NporpaMMHble TpeboBaHus
ObInM ACHbI, CBA3M MEXAY HUMW NPO3paYHbl, a COAep)KaHne AaHHOWM cneumdukaumm He gonyckano
pa3HOYTEHUI U UHTEPNPEeTaLMiA, CMOCOBHLIX MPUBECTU K CO34aHMI0 NPOrpaMMHOro NPoaykTa, He
oTBeuvatoLLero NoTpebHOCTAM 3anHTepecoBaHHbIx nuu. CtaHgapT IEEE 830 siBnsieTcs knaccu4eckum
NpMMepOM CTaHAapTa Ha codep)kaHne CTPYKTYpPUpPOBaHUE 1 MeToAbl ONMcaHust MporpaMMHbIX TpeboBaHui
— “Recommended Practice for Software Requirements Specifications”.
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Mo MHeHWto aBTOPOB, B JOKYMEHTAaLMIO Ha TpeboBaHUsA He criefyeT BHOCUTb SMeMeHThbl An3ainHa CUCTeMbI
(ckaxkem, nornyeckyto Mmogenb 6a3bl AaHHbIX). A BOT cLieHapuy ucnonb3oBaHusa Use Case 4acTo BKoYaloT
B cneuundukaumio TpeboBaHMIn HapaBHe C TPAcCMPOBKON (traces) k COOTBETCTBYHOLLMM MOAENAM B chopme
Anarpamm, Hanpumep, kK UML Use Case, UML Activity, BPMN 1 1.1. . [0BOps 0 HanucaHuu cneumdumnkaumnin
TpeboBaHWI, TO eCTb OHO Cepbe3Hoe 3abnyxaeHne, KOTopoe AenatT 0ObIYHO HEOMbITHbIE aHaNUTUKN —
37O (hakTUyeckas nogMeHa TpeboBaHUI Kak TakoBblX, MOAENAMY rpadoMyeckoro Nosb30BaTeNbCKOro
nHTEepdenca, T.e. korga B JOKYMEHTbI-crieundmkaumm TpeboBaHnii NPOCTO BKIMKOYAKTCH «KapTUHKU»
Monb30BaTENbCKOro MHTepdenca ¢ HeboNbLIMMU NOACHEHNSIM. OTO OTHIOAb HE O3HAYAET, YTO C
3aMHTEPECOBaHHbIMW NMLAMW 1M B YACTHOCTU C NONb30BaTeENsAMU, He creayeT BooOLe obcyxaaTb An3anH
GUI, yacTo 370 MMeeT cMbICn AenaTb, HO Ans 3TOro CyLecTBYeT, HanpumMep, NnpoToTunupoBaHne. MHe
O0BENOChb U3Y4nTb MHOMME AOKYMEHTbl TpeboBaHU B pa3HbIX OpraHM3aumnsax U npakTU4eckn BCe OHU UMENK
OOHW N Te e nNpobrnemsbl:

1. TepMMUHONOTMYECKa A H.&acTopmeE@ane3yiaas FEPMMHbIL KOTOpble 0bnagatoT
MHOrO3Ha4YHOCTbIO, U TaKMe TEPMUHBI HE ONpPeAeneHbl B rnoccapusax, YTobbl MOXHO ObIfo YETKO
MOHATb, YTO KOHKPETHO aBTOP MMEET B By B JAHHOM cryyae (3TO He Bcerga ObiBaeT MOHSATHO U3
KOHTekcTa). Kak npumep MOXHO NMPMBECTU COBCTBEHHO MCMNOSb30BaHME (1, YTO HEMASOBaXHO,
noHnmaHus!) TepmmnHa «TpeboBanns». [log 3TMM EMKMM TEPMUHOM MOXHO MOHMMAaTbL Kak TpeboBaHus K
BunsHec npoueccam, Tak U PyHKLUMOHarNbHbIE U HedpyHKUMoHanbHble TpebosaHusa Kk MO BoobLLe.
VIHTepecHO, 4YTO Ha YpOBHE MHOTMX CTaHAAPTOB (K COXaneHuto, B OCHOBHOM, aHrOA3bI4HbIX)
NponMcaHo UCMOrb30BaHUE TEX UMM UHbIX FMaronoB, )OpM U CTPYKTYPUPOBaHNE MPEONOXKEHUN,
onucbiBaloLLMX TpeboBaHMst — Hanpumep ncnonb3oBaHue rnaronos (will, shall, should, may, can —
nepeyncreHbl B nopsigke “yobiBaHNS AMPEKTUBHOCTI”). [encTBUTENBLHO, “NporpaMMHbIA Mogynb X
OTChINaeT yBeoMIieHne Ha e-mail agpec nonb3oBartens...” HeCeT, MArko roBOpsi, UHY0 CMbICIIOBYHO
Harpysky, 4yem “oTcbiniaeTcsa coobleHme”.

2. OTcyTCcTBME nNpepgcTaB/ieHnda o KnadogmemeraopUUXpPpe O™
TpeboBagPYir mMIC ME WLE HN e T (HaIeep arakoe MacTo criy4aeTcs
yHKUMOHanNbHbIMKU TpeboBaHUAMK, BruaHec-TpeboBaHMAMN 1 BusHec-npasunamm). Kak pesynstart —
CcO3aBaeMble JOKYMEHTbI TSXKENO YMTaTh U M3BNeKaTb NonesHyto ansa paspabotkm MO nHgopmaumio.
3avacTyo B ogHOM ab3ale, MOXHO BCTPETUTbL NepeMeLLaHHble Kak onnmcaHust He0OXo4MMON
PYHKLMOHANbHOCTU U TYT XKe 3neMeHThbl NpeAnoriaraemMoro norb3oBaTenbckoro nHTepderica, KoTopblii
OOIKEH BOMNMOTUTbL pa3paboTymk. Vinv npoeKTHble peLleHunsi, Hanpumep, ncrnonb3oBaHve Tabnuy, 6a3
OaHHbIX UK nonen. Yl noMMMo 3Toro, CoaepXXMTCS HeCMCTEMaTU3NPOBaHHas U dparMeHTapHas
NHGopMaLMs 0 BU3HeC-NpoLeccax opraHm3aummn. Bee 3To ckpbiBaeT UCTUHHbIE TPeGOBaHUS K
paspabatbiBaeMomy MO, 4TO B CBOKO OYepeab 3aTPYAHSIET Kak pa3paboTky, Tak U corfnacoBaHue
TpeboBaHuii. KoppekTHasi U 0fHO3HaYHas MHTeprpeTauus TpeboBaHUn 1 aHanmn3 BrMSIHWUI CTaHOBATCS
NPaKTUYECKM HEOCYLLECTBUMBLIMU, YTO HaMPSIMYHO CKa3blBAETCS Ha afekBaTHOCTW YAOBETBOPEHUS
noTpebHOCTEN 3akas4dnka/norib3oBaTeneil.

3. PokycuMmpoBKa Ha pfeTanax 0no0ab 3 GEEyMeHTak BECKEHaeDca M HT e p (
aKLIEHTMPOBaHNE He Ha HeOOX0AMMONM PYHKLIMOHANBHOCTHY, @ Ha AeTansix Nofib30BaTeNlbCKoro
UHTepdenca.

4. N3 nunwHee akKLHAELT IBHUMBME@A HUWU A Ha [ e TMoIbsa oTEa® e B JOBYREHTE @ .
TpeboBaHuaAMN k cozgaBaemomy MO He YUTO pgomxkHa genatb cuctema, a To KAK oHa aTto byger
Aenartb. OTO ogHa M3 Kto4eBbiX Npobnem. Bo MHOrom, moaToMy, 4acTo BblAENSIOT BHYTPEHHME
TexHu4eckme TpeboBaHNs K cucTeme, KOTopble He MPOXOAST aTTecTaunm CO CTOPOHbI NMOrb3oBaTenen 1
pa3pabaTbIBaloTCA He aHanMTUKamu, a apxXMTEKTOPOM 1 BedyLLMMY pa3paboTumkamm yxe Ha aT1ane
npoekTupoBaHus — software design (cM. cnegytowyyto obnactb 3HaHun SWEBOK).

5. Cnab6asa ¢op manu snapuode cBoaorpMeTax nepemMeLlLnBaeTcs onncaHne busHeca u
TpebosaHus k MO, YTO NPUBOANT CNOXHOCTAM B MOHUMAHUKN CYTH U OBLLLEMY NMOHMMAHUIO KaK JOKHA
OblTb CNPOEKTUPOBaHa cucTeMa.

hbe

6. NMpoBepka Tpe6oBaHum (Requirements Validation)

Onpegenenne TpeboBaHMI HAaNPsSIMYO CBSI3aHO C Mpouedypamu nposepku (verification) n yTeepxaeHns
(atTectauuum - validation, kak ato cdpopmynuposaHo B FOCT P n ISO/IEC 12207). BoobLe roBopsi, NPUHATO
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cunTaTb, YTO TPebOoBaHNS onMcaHbl He MONMHOCTBIO, €CNW AN HUX He 3adaHbl npasuna V&V
(verification&validaton—npoBep kK a ”n a)JTpectbHAA)PeSENeHbl CNocobbl NPOBEPKU U
yTBepxaeHus. MNMpoueaypbl NPOBEPKN ABMSAOTCA OTNPABHOMN TOYKOWN AN UHXEHEePOB-TECTUPOBLLUKOB U1
CneLman1cToB No Ka4yecTBY, HENOCPEACTBEHHO OTBEYaIOLLMX 3@ COOTBETCTBME NOSYy4aemMoro
NporpamMmMHOro NPoayKTa npeabsaBngemMbiM K HeMy TpebGoBaHUSAM.

K coxanenuto, kak yxe KOMMEHTUPOBANocCh BblLLE, YacTo, B KPYMHbIX OpraHM3aumnsax BMeCTO NONTHOLEHHOW
NPOBEPKM CYTU N COAEPKAHNA JOKYMEHTOB, BCE CBOAUTHLCH K Tak Ha3blBaeMOMY "HOPMOKOHTPOM" -- Korga
npoBepKa AOKYMEHTOB TpeboBaHUI 3aKkNOYaeTCsl B NPOBEPKE Ha COBnoaeHMe NPUHATBLIX CTaH4apToB
BHeLLHero oopMneHnst AOKyMeHTa (OTCTYMbl U pa3mepbl Nons, NognNMcy Tabnuu/pucyHKoB 1 T.1.), HO
HVKaK HW OLIEHKN KayecTBa TpeboBaHuin. V1 coBepLUeHHO HEBEPHO CYMTaTb Takon "HOPMOKOHTPOMb"
MOSHOLLEHHOW NpOBepKon TpeboBaHUi.

Ecnu ctaHgapTbl )KM3HEHHOTO LIMKIA OMUCLIBAOT KAKM P @ B U /1 b H O CNPCRYETA T® aTaHEaPThI (B TOM
yucne, BHyTPUKOPMopaTVBHbIE) OTBEYAIOT 3a CO34aHNE M P a B U 1 b H O T O, TOIEETG TPKO KIPOAYKTA,
KOTOpbIi COOTBETCTBYET OXWUAAHUSIM MoNfb3oBaTenei 1 Opyrix 3auHTepecoBaHHbIX UL

[na OOCTUXKEeHVS 3TOW Lienu NpUMeHsieTcsl psid NPakTUK, B TOM YKcCTe, NpeacTaBrneHHbIX HUXKE.

6.106 3 ap e 6 0 B §Requilements Review)

OauH n3 pacnpocTpaHeHHbIX METOO0B MNPOBEPKU TpeGOBaHI/Iﬁ - MHCNeKuna nnm 0630p Tpe6OBaHI/II7I. CyTb
€ro 3aKn4aeTcAa B TOM, YTO pAad NnL, BOBJ1IEYEHHbLIX B NMPOEKT (JJ,J'IH KPYNHbIX MPOEKTOB — cneunarbHO
BblAENIEHHbIE CﬂeLl,MaJ'IVICTbI), “BblunTbIBAOT” Tpe6OBaHVIﬂ B MOMCKax HEOBOCHOBAHHbIX I'IpeﬂI'IOJ'IO)KeHI/IIZ,
onucaHnin Tpe6OBaHI/II7I, Oonyckarwnx MHOXeCTBEHHbIe NHTepnpeTauuu, I'IpOTVIBOpG‘-II/IVI,
HEecornacoBaHHOCTW, HEQOCTAaTOMHOW CTEeNeHN AeTanu3aumm, OTKITOHEHUI OT NPUHATLIX CTaHOapPTOB U T.M.

Bonpockl 063opa TpeboBaHuit, BOOOLLIE FrOBOPSI, UMEIOT HEMNOCPEACTBEHHOE OTHOLLEHWE K TEME Ka4YecTBa,
Mo3TOMY OHM TaKkke onucbiBaloTcs B obnactu 3HaHuin SWEBOK “KauectBo nporpammHoro obecnevexHuns”
(Software Quality) B Teme 2.3 “O63op n aygut” (Review and Audit).

6.2MpoToOTMWNNMNDpPEBtatypng

B o6uiem cnyyae, NpOTOTUNMPOBaHNE NoApa3yMeBaeT NPOBEPKY NHXEHEPHOW MHTepMNpeTaumm
nporpaMMHbIX TpeGoBaHWI U U3BMNeYeHNe HOBbIX TpeGoBaHNiA, HeonpeaeneHHbIX NN HESICHBIX Ha PaHHNX
utepaumax cbopa TpedoBaHuit. CylLecTBYeT MHOXECTBO NOAX0A0B K MPOTOTUMNMPOBAHUIO, KaK C TOYKU
3peHns aetanusauun, Tak U Toro, YeMy yaensieTcs BHUMaHue npy NpoToTunnpoBaHumn. HamGonee yacTto
MPOTOTUMbI CO3AATCA ANS OLEeHKM crocoba peanunsaumm nonb30BaTenbCKoro MHTepgeiica 1 NpoBepKu
APXUTEKTYPHbIX MOAXOA0B U PELLEHUA.

Mpw BCen 6e3ycnoBHOM NONE3HOCTM NPOTOTUNUPOBAHWS Anst obecnedyeHnsi NpoBepKkn TpeboBaHNN U
peLleHnit, HeobXoaUMO NOHUMATb, YTO C NPOTOTUMMPOBAHMEM CBSA3AH P BONPOCOB CNOCOOHBLIX MPUBECTM
K HEraTMBHbIM NOCMNEACTBMAM UK, Kak MUHUMYM, paboTam, TpebyoLLMM A0NONHUTENBHOrO BPEMEHM U
cpeactB. Cpean B 0 3 M O HBrarXBHbIX NOCNEACTBUI NPOTOTUMMPOBAHMS CTOUT BbIAENUTL Crieaytowme:
e CwmeLleHne BHUMaHUSA C LieneBbix hyHKLMIA NPOTOTUMNA U, KaK CNEACTBME, HEYAOBNETBOPEHHOCTb
nosnb3oBaTenen orpexamMmm NpoToTnna, OTCYTCTBMEM CTOSILLLEN 3a HAM pearbHom
YHKUMOHANbLHOCTK (ONa NPOTOTUMNOB MOJSIb30BAaTENbCKOro NHTepdenca), owmbkaMmm B NPOTOTUINE U
T.M.
e [lpeBpalleHre NpoToTMNaA B pearbHy CUCTEMY 3a CHET NOCTOSHHOIO A00aBMNeHNs HOBbIX CBOWCTB
N PYHKLMOHaNbHOCTM “Ans NpoOBEPKM” — 4acTo OblBaeT HapyLLEeHa apXMTEKTYpHasi LIeNOCTHOCTb,
HeobecneyeHa HeobxoamMmas maclTabnpyemocTb M Ka4eCcTBO NOMy4aemMoro NporpaMmMHoOro
npoaykTa;

30ecb, aBTopbl XOTENU 6bl 4OBaBUTE U eLle OAHY TUMMYHYI0 NpobremMy - NepekntoyeHne BHUMaHnA
3aUHTEPECOBAHHbBIX NAL, HA 3PrOHOMUKY U AeTanu ansanHa rpadmyeckoro norb3o0BaTenbCKOro
NHTepcdpenca, npu HavyanbHOW Lenn NoCTPOEHNA NPOTOTUNA AN BbIABNEHNSA (PYHKLNOHANbHbBIX U UHBIX
TpeboBaHui 1 HaobopoT. Npobnema He BO BHUMaHUKM NONb30BaTeNbCKOMY UHTepdency, npobrnema B
noamMeHe, eCnn Tak MOXHO BbIpasnTbCs, OYHKLMOHANbHOM COCTaBMSAIOLLEN NOMb30BaTENbCKUM
NHTEPdENCOM (BCMOMHUTE, KaK YacTo Bbl CaMu rOBOPUIY UMK ChbIWanu — “q He O ‘KHONoYkax' u ‘okoLukax’,
S0 3agaye ...”).
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KoHeuHo, AACHO, YTO 3TK haKTOpbl MOXHO NPEBPATUTL U B MOMOXAUTENbHLIE CTOPOHbLI NpoToTUna. Kpome
TOro, He CTOUT CYUTaTb YTO NPOTOTUN 3TO BCErAa HEYTO, BOMNSOLLEHHOE B koA. [1poToTUNnom
Nnornb30BaTeNbCKOro MHTEpdENca MOXET ObITb, HAaNpUMep, NPOCTO “NPOPUCOBaHHLIA” Ha Bymare unu B
3NEKTPOHHOWN dhopMe Habop nepexonosB Mexay aKkpaHamMmu/aAnanoroBblMnM OKHaMu CUCTEMbI (KCTaTtu, 3TO
noaxoA, YacTo ncnonb3dyemblii B Agile-npakTukax, HO OTHIOOb H € 3 @ M € HTpebaBaHiii kK cucteme).

Tak unu nHave, BbIGOP TOrO MMM MHOTO METoAa NPOTOTMNMPOBAHKSA, Aa U camMoro (hakTa Takoro criocoba
NPOBEPKM TPeGOBAHWI NN TEXHONOMMYECKUX UAEN, JOIDKEH OCHOBLIBATLCSA HA BPEMEHHBIX U ApYrMX
UMEIOLLMXCS pecypcax, onbiTe B NPOTOTUMNUPOBAHUM U, KOHEYHO, CTEMEHW CIOXHOCTU CO3aBaeMoMn
NPOrpaMMHO CUCTEMBI.

6.3YTBeEepXareaeme(adel Validation)

YTBepKaeHue unu aTtectaums Modenu cesizaHa ¢ Bonpocamu obecrneyeHns NpUeMneMoro Kayectsa
npoaykTa. YBepeHHOCTb B COOTBETCTBUM MOAENW 3aAaHHbIM TpeboBaHUSAM MOXET ObiTb 3aKkpenneHa
dhopMarnbHO Co CTOPOHbI NoNb3oBaTeneit/3akasynka. B To xe Bpemsi, NpoBepka 1 aTTecTauus Modenu,
Hanpumep, 06 BEKTHO-OPUEHTUPOBAHHOMO NPEeACTaBNEeHNs BU3HEC-CYLLIHOCTEN 1 CBA3EN MeXay HAMU
MOXET ObITb NPOBEpeHa C ToW NN UHOW CTeNeHbo UCMOoNb30BaHMA dhopMarnbHbIX METOAOB, HaNpUMep,
CTaTU4ecKoro aHanmaa (NMouck cBA3eit U NyTeil B3anMoOencTBmsa Mexay onucaHHbIMM o6bekTamm 1
BblAENEHNE Pa3NNYHOro poa HECOOTBETCTBUIA). DTO — Apyrasi CTOPOHA YTBEPXAEHUS MOAENM.

6.4T1p e Mo U e a (Acceptance Tests)

TpeboBaHusa gomkHbl ObITb Bepudmumpyembl. TpeboBaHNA, KOTOpble HE MOTYT ObiTb NMPOBEPEHDI U
aTTecToBaHbl (YTBEPXKOEHbI) — 3TO BCEro NULLb “noxenanns”’. MIMeHHo Tak oHn 6yay BOCNpUHMMATbLCS
paspaboTynkamu, faxe B Cryvae MX BbICOKOW 3HAYMMOCTU A5 nonb3oBatenei. Ecnun onncanHoe
TpeboBaHMe He CONPOBOXAAETCSA NpoLieAypaMy NPOBEPKN — B GOMbLUMHCTBE Cy4aeB roBopsT O
HeJoCTaTO4HON AeTanm3aummn Unm HeMorHOM onMcaHnm TpeboBaHUS U, COOTBETCTBEHHO, cneuudukaumns
TpeboBaHuii gomkHa ObITb OTNpaBneHa Ha JopaboTKy U ecrnm HeOBX0AMMO, AOIMKHbI ObITb NPEANPUHATHI
OOMNONHUTENbHbIE YCUIKS, HanpaBneHHble Ha coop TpebGoBaHWiA.

Mo>kHO roBOpUTbL O TOM, YTO MNpoLieaypa aHanusa TpeboBaHNuii CYMTaeTCs BbINMONIHEHHOM TOMBKO TOrAa,
Koraa Bce TpeGoBaHUS, BKMIOYEHHbIe B crieLudukaumio, obnagaT MeTofamMmn OLIEeHKU COOTBETCTBUS UM
co34aBaemMoro nporpaMMHoro npoaykTa. Yalle Bcero ctonb CTPOroe orpaHuyeHre Ha CTeneHb
3aKOHYEHHOCTM cneundmrkaunm HaknaabiBaeTcsl Ha pyHKUMOHanbHble TpeboBaHus 1 aTpubyTbl kKayecTBa
(Hanpumep, Bpemsi OTKIMKA CUCTEMbI).

VaeHTndukaumnsa n paspaboTka NpMeMOYHbIX TECTOB AN HeYHKLUMOHaNbHbIX TPEOOBaHMI YacTo
OKasblBaeTcs Hanbornee Tpygoemkon 3agaden. [Insa ee peweHns 0ObIMHO “ULLYT TOYKY OMnopbl”, TO eCTb
BO3MOXHOCTb B3rfns4a Ha onucbiBaemble TpeboBaHUS C KONIMYECTBEHHOW TOYKU 3pEHMS, B NNOTb A0
nepedopMynmpoBanHns 1 6onbLIen cTeneHn geTannaaunmn onnucaHna Takux TpebdoBaHuin.

[ononHuTtenbHas nHdopmauus, CBsi3aHHasi C NPUEMOYHbIMM TECTaMy NPeAcTaBneHa B 061acTn 3HaHUN
SWEBOK “TectupoBaHue nporpammHoro obecrneveHus” (Software Testing) B onucaHum 2.2.4 “TecTbl
cootBeTcTBMA” (Conformance testing).

7. NMpakTn4yeckne coobpaxeHus (Practical Considerations)

MepBbI ypOBEHb AEKOMMO3NLIMN CEKLMI SaHHOW 06nacTu 3HaHW HaNnoOMWHAET onMcaHue
nocrnegoBaTenbHOCTN AeNCTBUN. JTO, 6€3yCNoBHO, YNPOLLIEHHBIN B3NS4 Ha npouecc paboTbl ¢
TpeboBaHusiMn. [JaHHLIN NpoLecc, ToYHee, KOMIMEKC NPOLLECCOB, OXBATbIBAET BECb XU3HEHHbIV LK
nporpammHoro obecneyeHus. YnpaeneHme n3amMeHeHUsIMM 1 CONMPOBOXAEHNE, NoAAepKKa aKTyarbHOCTU
TpeboBaHWiA 1 UX peanuaaunm — KIkoY K yCrneLHbIM NpoLeccam NporpaMMHON UHXEHEPUMN.

[aneko He kaxxgas opraHnsauuns obnagaeT KynbTypon JOKYMEHTUPOBAHUA U ynpaBneHus TpeboBaHAMN.
Ocob6eHHO YacTo aTO BCTpPEeYaeTCs B MOOAbIX HEBOMbLUNX KOMMAHMSAX, BbIBOASALLUX HA PbIHOK HOBblE
npoaykTbl U obnagatoLme “CUnbHbIM BUXKMHOM”, YETKMM MOHMMaHWEM Liernen, Ans KOTOpbIX co3aaeTcs
NPOAYKT, HO HE MMEILLMX AOCTaTOYHO PECYPCOB M, BO MHOTOM NO3TOMY CYMTAIOLMNX, YTO AMHAMWN3M —
3arnor ycnexa. lMocteneHHo Takve KOMMnaHnn BbipacTatoT, NPOEKTbl — YCIOKHAKTCA U, Kak cneacraene
CKnafblBaeTCs CMTyauus, Korga otcrneauTb Bce Heobxoanmble TpebosBaHus B HedpopMansHon hopme yxe
NPOCTO HEBO3MOXHO. JTa Tema npakTudeckn Hemcuepnaema. MHorne cpegHue no macwtabam komnaHmm
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MbITAKTCH COXPaHWUTb TOT e BPOBEHb MOKOCTU 1 AMHAMM3Ma, KOTOPbIN NPUMEHSNCSA BO BpemMeHa
pOXOEHNS KOMMNaHUK, Koraa oHa elle Gbina “ctaptanom” (start-up — Ha3BaHMe MONOAbIX KOMMaHWUM,
KOTOpble packpy4nBanu CBOW MPOEKTbI BO BpeMeHa MHTepHeT-6yma koHua 90-X M KOTOpPOe NPMXUIOCh Ans
BHOBb 00pa3yoLLMXCca Marbix OU3HECOB, PaCTYLUMX HE CTOMbKO Ha BHELUHNX MHBECTULMSIX, CKOMNbKO Ha
naesix u ynopcTtee ee cosgarenen). Tak unu nHave, AMHaMM3M NMPUCYLLL He TOSMbKO KOMMAaHWUAM, HO U
npogykTam, cammm TpeboBaHMAM K HUM. YNpaBreHne N3MeHeHUAMN, KOHLeNUMen, BuaeHnem npogykra He
MOXET ObITb XaOTUYECKUM — UCTOPMS MHOYCTPUN OQHO3HAYHO 3TO MOKa3biBaeT. [109TOMY OTHOLLEHME K
ynpasneHuto TpeboBaHNSMM Kak K MOCTOSIHHO AeWCTBYOLWEeMY BrsHec-npoueccy — abconoTHO
060CHOBaHHbIN noaxos, TpebyoLWwmin NPUMEHEHNS onpeaerneHHbIX NpakTuk. B npotuBHoM criyyae, Mbl
NpakTUYeCcKky rapaHTUPOBaAHO CTOMKHEMCH C TEMHW HeraTMBHbIMU NOCNEACTBUAMMU, KOTOPbIE HE pa3
OMNMCbIBaNUCb U YNOMUHaNMChb BhbiLLe.

71NTegaBHasa npupopga npouyecca pddaive batuce oftthe RégoirBneents 9 M u
Process)

B GonbluMHCTBE Criy4aeB, MOHUMAaHME U MHTEpNpeTaunsa TpeboBaHN NPOLAOSIKAET 3BOMOLMOHNPOBATL B
npovecce NPOEKTMPOBaHMA U pa3paboTkn NnporpaMmmHoro obecneyennsi. Kpome toro, TpeboBaHms 4acto
MEHSIOTCS B CUITY U3MEHEHWU BU3HEC-KOHTEKCTa ANs KOTOPOro CO34aeTCcs U B KOTOPOM 3KCMyaTupyeTcs
nporpammHoe obecneveHne. Heob6xoamMmo NoHMMaTb HEM3BEXKHOCTb N3MEHEHUI U NMITAHMPOBATDL LiarK no
YMEHbLLUEHMIO NPOOIeM, CBSI3aHHbLIX C U3MEHEHUAMU. B To ke camoe Bpemsi, COBPEMEHHbIE NPaKTUKK
rmbkor pa3paboTkn roBOpsIT O TOM, YTO HEOOXOAMMO KOHLEHTPMPOBATLCS TOMBLKO HAa TOM, YTO TpebyeT
BHUMaHUSA “npsiMo cenyac”, He 3aknaabiBasiCb Ha NpeaynpexaeHne BCex BO3MOXHbIX PUCKOB, B TOM YKUCrie
CBSI3@HHBIX C U3MEHEHUSAMW, BKItOYasi M3MeHeHnst TpeboBaHU. [OBOPUTL O TOM, KAKOW NOLXOL —
npegynpexaeHne nunn pearupoBaHue SBMASETCH rapaHTUPOBaHO NPUBOOUT K yCNexy — COXHO cKasaTb.
Bonee Toro, ecnu KTo-To 04HO3HAYHO HacTanBaEeT TONbKO Ha OOHOM 13 NAen 1 NOMHOCTLIO OTBepraeT
Apyryto — ato npodaHauums. Bocnpusitue nameHeHUn n BO3MOXXHOCTb MX CBOEBPEMEHHOW 06paboTkM -
BOMPOC CMOCOBGHOCTM MPOEKTHON KOMaHAbl paboTaTb B yCNOBUAX MOCTOAHHO MEHSIOLLUXCS YCIIOBUN,
NPYHUMAaEMbIX apPXUTEKTYPHbIX PELUEHUIN U MHOTUX OPYTUX KYNbTYPHbIX, TEXHONTOTMYECKNX U
OpraHM3aUMOHHbIX pakTOpoB. Tak Unn nHa4ve, NoOHMMaHWe MeHsIILLENCA Npupoabl TpeboBaHU — O4MH U3
(haKTOpOB afeKBaTHOrO pearmpoBaHns Ha caMmn U3MEHEHWS, a, CregoBaTeNlbHO, Y BO3MOXHOCTU
YCMELUHOrO 3aBepLUEHUS MPOeKTa.
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OcHoBbI nporpaMmMHoON uHxeHepumn (no SWEBOK)
MporpammHas nxeHepus. MNMporpamMmmHbie TpeboBaHuWs.

72Ynpasne3meHe H@hangeManagement)

YnpaBreHne namMeHeHnsaMM — 0aHa 13 KINYeBbIX TeM yrnpasneHus TpebosaHuamn. HeobxognmocTb
onpegenexHus npowueayp Ans obpaboTku N3MEHEHWIA COBCEM He TO >Xe Camoe, YTO U UX AeTarnbHas
dopmanusauus. Takme npouenypbl Heo6xoauMbl. VM noceseHa TeMa yrnpaBneHus U3MeHeHUsaMN B
npunoxeHuun K TpeboBaHnsaM. B To xe Bpems, paccmaTpusaTtb n3aMeHeHne TpeboBaHuiA B OTPbIBE OT APYrnx
NPOLIECCOB, N0 MEHbLLEN Mepe, KaXeTcs CTpaHHbIM. COOTBETCTBEHHO, AaHHBIN BOMPOC SIBMSETCA
COCTaBHOW YacTbi0 yNpaBneHns U3MEHEHNAMU U KOHDUIypaumsimu nporpammHoro obecneyenns (Software
Configuration and Change Management, SCCM), koTopoe cerogHsi NpUHATO Ha3blBaTb NPOCTO
KOHdMrypaumoHHbIM ynpaerneHnem (Software Configuration Management, SCM), nogpasymeBasi, YTO 3TO
He TONbKO BOMPOCH! KOHTPOISi BEPCUI, HO YNpaBrieHne BCEMMU akTMBaMM NPOEKTa, BKMOYast Kog,
TpeboBaHus, 3anpockl Ha n3ameHeHns — change requests (B Tom 4ncre, ot4eTbl 06 owmbkax — defect nnm
bug reports), 3agaun (B TepMUHAX NPOEKTHOrO MEHEKMEHTA) U T.M.

O6LLMI KOMMMEKC BOMPOCOB KOH(UIYpaLMOHHOIO ynpaBneHnsi paccMaTpuBaeTcsl B 06nacTu 3HaHWI
SWEBOK “YnpaeneHue koHpurypaumsmm nporpammHoro obecneveHus” (Software Configuration
Management).

73AT pu 6yrtpee 6 0 B &Requirements Attributes)

TpeboBaHUs OOMKHBI COCTOATb HE TOMbKO M3 OMUCAHUSA TOro, YTO HEOOX0AMMO caenaTh, HO U coaepXaTb
WMHpopMaLMIo, HeoBXoaMMYIO A4S UHTepnpeTaumm TpeboBaHUn U ynpaereHus umu. Hanpumep, ¢
nonb3oBaTENbCKUMM TpeboBaHMAMY YacTo accoummnpytoT cueHapumn Use Case (kak B TEKCTOBOM, Tak U
rpachuyeckom npeacTaBneHnn) u, B To e BpeMsi, PyHKUMOHarbHble TpeboBaHMSsA YacTo
TpaHCOPMUPYHOTCS B 3a4a4M B TEPMUHAX NMPOEKTHOIO YNPaBreHNsi, C KOTOPbIMU CBA3aHbl NapaMeTpbl
3aKOHYEHHOCTM (HanpuMep, B NPOLeHTax), OTBETCTBEHHOCTU (HaNpuUMep, KTo SBnsieTcs “Brnagenbuem”
TpeboBaHMs, KTO U3 MHXKEHEPOB Ha3Ha4YaeTCsl UCMOSNHUTENEM UM NPUHUMAET Ha cebsi 06A3aHHOCTMH,
CBsi3aHHble C peanu3aumei 3a4aHHON PYHKUMOHANbHOCTU, Kak 3TO MPUHATO, Hanpumep, B XP unu FDD).
MpUMepPOB CyLLECTBYET MHOXECTBO U, B 3aBUCUMOCTUN OT NMPUMEHSIEMbIX NMPaKTUK U METOA0B, CIIOXMBLUENCS
MPOEKTHOW U OpraHM3aLMOHHON KyrNbTypbl, CIEKTP aTpMOyTOB MOXET MEHSATLCS AOCTATOYHO LLUMPOKO,
NPaKkTU4eCKn, HeorpaHNYEHHO.

Heobxoanmo Takke NOMHUTL, YTO K 0BCyKaaemMbiM aTpubyTam TakKe OTHOCATCS MapaMeTpbl, CBSA3aHHbIE C
knaccudukaumnen TpeboBaHui (cMm. Beiwe Temy 4.1 “Knaccudmkaums TpeboBannin”). B cBoto ovepep,
NPWHAANEXHOCTb K TOMY U MHOMY Kraccy (kaTeropuu, Tuny, Buay) TpeboBaHWiA 03Ha4YaeT He TONbKO
CEMaHTMKy TOro, “4emy nocesLeHbl” TpeboBaHns (PyHKLMOHANBHOCTU, NapameTpam KavecTsa U T.M.), HO U
Kkomnnekc aTpnbyToB, obLMIA onst Bcex TpeboBaHUI AaHHOro Krnacca.

Mo MHEHUIO aBTOPOB, MOXXHO NMPOBECTU Naparnnenb Mexay TpeboBaHMaMY 1 3anucsimm (CTpokamu) B
pensiumoHHon 6a3e AaHHbIX, rae Kaxaas 3anucb obrnagaet Habopom aTpmbyTos (cTonbuos). B
onpeneneHHoM CMbICre, MOXHO U HEOBXOAMMO rOBOPUTL O TOM MM UHOM YpOBHE A T O MAa P HO C T "
TpeboBaHWI (YTO HE UCKNIOYAET CBA3en Mexay TpeboBaHsaMK), NpeacTaBnsaemMon Takou MeTadopon.

74Tpaccupgoeiba B dRequirements Tracing)

TpaccupoBka TpeboBaHMIM obecneyunBaeT CBsA3b Mexay TpeboBaHMAMM 1 OTCNEXMBAHNE UCTOUYHNKOB
TpeboBaHuii. TpaccnpoBka siBNsSeTca pyHOamMeHTanbHON OCHOBOW NPOBeAEHUs aHann3a BnvsHus (impact
analysis) npu nameHeHun TpeboBaHUIN, NoMorasi NpeackasbiBaTb 3PMEKT OT BHECEHUS TaKUX U3MEHEHUN.
TpaccupoBka npegnonaraeT HanpaBlEHHYO CBA3b (MPeaCcTaBnsieTcs B BUAE COXHOMO HanpaBieHHOro
aumknmyeckoro rpada) mexagy TpeboBaHMaMU, TO €CTb 3aBUCUMOCTMW.

TpeboBaHus (B) obnagatot o6paTHON 3aBUCMMOCTbBIO (TO €CTb BTOPUYHbI) MO OTHOLLUEHMWIO K TpeOOBaHUSAM
(A) 1 3aMHTEepecoBaHHbIM NULAM, KOTOpbIE ABMATCA MCTOMHUKOM N0 00pasytoT NPUYUHY NOSBNEHUS
paccmaTpuBaembix TpebosaHun (B). U, HaobopoT, TpeboBaHus (A) TpaccMpyloTCst HANPSMYLO K TeM
TpeboBaHuAM (B) 1 anemeHTam ansanHa (Hanpumep, Moaenu unu, B obLem cnydae, koga, 3anpocoB Ha
N3MEHEHNS U T.N.), KOTOPblE NOPOXAAKTCH UNW YyAOBNETBOPSAIOT TpeboBaHusaM (A).

7513 me p eTHoveeb o B éMeasuring Requirements)
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OcHoBbI nporpaMmMHoON uHxeHepumn (no SWEBOK)
MporpammHas nxeHepus. MNMporpamMmmHbie TpeboBaHuWs.

C npakTnyeckom ToO4KM 3peHns, 0ObIYHO NOMNe3HO MMETb HEYTO, NO3BONSOLLLEE onpeaenuTb “0bbem”
TpeboBaHuWiA Anst 3agaHHOro (Co3gaBaemMoro) NPorpaMMHOro NPoAaykTa. 3To YMCo NonesHo Ans
nccnefoBaHns “macluTaboB” U3MeHEHWI B TpeBOBaHUSX, OLLEHKM CTOMMOCTHBIX XapakTepucTuk (cost
estimation) pa3paboTku 1 NOAAEPKKN NPOrPamMMHON CUCTEMbI, ONOCPEA0BAHO — OLLEHKM MPOAYKTUBHOCTH
pa3paboTkn N achdEKTUBHOCTM NOAOEPXKKN Ha 3Tanax peanusaumm TpeboBaHUIn U BHECEHUS UBMEHEHWIA U
T.M.

MamepeHne obbema dyHkumoHaneHocTu (Functional Size Measurement, FSM) TexHuka Takoro poaa
YMCIEHHOW OLeHKK, onpeaeneHa Ha KoHUenTyanbHOM ypoBHe B cTaHadapTe |IEEE 14143.1. CtaHgapThl
ISO/IEC u gpyrme NCTOYHMKM OnuCbIBakOT YacTHble meToasl FSM (Hanpumep, mogens COCOMO Il ans
OLIEHKM CTOMMOCTU, Hanpumep, MOXeT UCMONb30BaTbCH B TECHOW CBA3M C MeTOAaMU PyHKUMOHAMNbHbIX
Toyek — functional points ansa oueHkn macwuTaboB yHKLMOHANBHOCTU, TO €CTb TpeboBaHun,
npeabsBNgeMbIX 3a4aHHOW NPOrPaMMHON CUCTEME).

HononHuTtensHasa nHdopmaums no ctaHgapTaMm U Nogxoaam B OLeHke macluTaboB npeacTasneHa B
obnacTtu 3HaHun “Tpouecc nporpaMmmMHon uHxeHepumn” (Software Engineering Process).

B nononHeHue K npakTu4eckum coobpaxeHusam, npeactasneHHsiM B SWEBOK, Ha dhoHe obLen
TeHAeHUUn pas3paboTkn MOAEeNen <OLEHKN> 3peNOCTU, CTOUT OTMETUTb, YTO CYLLECTBYIOT onpeaeneHHble
paboTbl 1 NO CO34aHMIO Pa3NNYHbIX MOAEeNen 3penoctu TpeboBaHuii. Hanpumep, Hanbonee nonynspHas
MoZenb 3penocTi B MHOYCTPUKM NporpaMmMHoro obecnedeHms — CMMI BkntovaeT pasHbiii 00beM 1
copepXaHue paboT No onpegeneHnto n ynpaeneHnio TpedoBaHNAMY Ansi YPOBHeEW 3pernoctn 2 1 3.
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