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Jlekyus 2. XKusHeHHbIU YUKk u npouecchbl pa3pabomku N0

AHHOTauuA

BBopasTcs nonarus xuzneHHoro nukia [10 u texHomoruveckux mpoieccos pazpadbotku I10.
PaccmatpuBaroTces paznuyHbie crocoObl opraHu3aiuy xu3HeHHoro 1ukia [10, kackagHbie u
WUTEPATUBHBIE MOJIENIN KU3HEHHOTO LIUKIIA, 1 HA0Op CTaHIapPTOB, PETYIUPYIOLINX MPOLECCH pPa3padboTKu
10 B nenom.

Knio4yeBble cnoBa

Kuznennsiii uki [1O, BUIbI AESATETBHOCTH, POJIM 3aMHTEPECOBAHHBIX JIUII, TPOIECCHI YKU3HEHHOTO
uKia, nporecc pazpadorku 10, cranaapTel xu3zHeHHOTO KKIIa [10, MOENb 3pernocTH BO3MOKHOCTEH,
MoeNH Ku3HeHHoro 1ukia [10, kackagHas MoIenb KU3HEHHOTO IIUKJIa, UTePAaTUBHASI MOJIETh
KHU3HCHHOI'O THUKJIA, CHI/IpaJ'IBHaSI MOJIECJIb ) KUBHCHHOTI'O ITUKJIA.

TeKcT nekuumn

B nepBoli 1eKuKu roBOPHUIIOCH O TOM, YTO CIIOKHYIO IPOrPAMMHYI0 CUCTEMY IOCTPOUTH «IIPOCTBIMI)
MeTOoJlaMH HEeBO3MOKHO. Ee pa3zpaboTka ¢ HeN30€KHOCTBIO OYeT TOXKE «OOJIBIIMM» U CI0KHBIM
HNPEATPUATHEM.

[TpuBecTH Takoe CI0NKHOE MPEANPHUATHE K YCIIEXY BO3MOKHO HA OCHOBE OOIIMX MPHUHIIUIIOB PAOOTHI
CO CJIO)KHBIMU CHCTEMaMH: OpraHU30BaB €ro B BUJE HAOOpa MOTyJIei, HCIIONb3Ys Pa3Hble YPOBHU
abCcTpakLuy, MePEeUCIob3ys OTACIbHbIE JIEMEHTHI B pa3HbIX MECTAX TaK, YTOObI N3MEHEHHUS B TAKOM
3JIEMEHTE aBTOMATUYECKU OTPAKAIUCH BCIOAY, TJI€ OH UCIOIb3YETCA.

Pa3pabotka [10 — pa3HOBHIHOCTH YEIOBEYECKOU NEATEIHHOCTH. BBIIETNUTH €€ KOMIIOHEHTH MOKHO,
OTpeIeTUB HA0Op 3a/1a4, KOTOPBIE HY>KHO PEIIUTh ISl IOCTHKEHUSI KOHEYHOM 11€JT1 — MOCTPOCHUS
JIOCTaTOYHO KaYE€CTBEHHON CUCTEMBI B paMKax 3aJaHHBIX CPOKOB U pecypcoB. s permenus Kaxaoun
TaKOM 3a/1a4d OPraHU3yEeTCsl BCIIOMOraTelibHas AeATEIbHOCTh, K KOTOPOH MOYHO TaK)Ke€ IPUMEHHUTh
JEKOMIIO3HIIMIO Ha OT/IEbHBIE O0JIee MeJKUe AeITeTbHOCTH, U T.1. B uTore J0mKHO CTaTh MOHITHO, KaK
pelaTh Kaxayo OTAEIbHYIO M0/13aa4y U BCIO 3a/1a4y LUEIMKOM Ha OCHOBE MMEIOLIMXCS PEIICHUM 1T
rnoj3aaau.

B kauecTBe mpuMepoB NIEATENBHOCTEHN, KOTOPbIE HYKHO MIPOBOAUTD IS TOCTPOCHUS IPOTPAMMHOMN
CUCTEMBI, MOXHO IIPUBECTU HPOEKMUPOEAHUE — BBIJICIIEHNE OTJEIbHBIX MOYJIEH U ONpesiesieHue
CBSI3€M MEXIy HUMH C LIEIbI0 MUHUMH3AIUHN 3aBUCUMOCTEN MEX/Ty YaCTIMU MPOEKTA U TOCTHIKEHUS
JTydieil ero 0003pUMOCTH B LIEJIIOM, KOOUpPO8anue — pa3padoTKy KoJa OTAEIBHBIX MOIYJICH,
pa3paboTKy MOIb30BATENbCKON JOKYMEHTAIMH, KOTOpask HE00XOoaruMa JUIsl TOCTATOYHO CII0KHOMN
CHUCTEMBI.

O)IHaKO IJI1 KOPPCKTHOT'O € TOUKHU 3PpCHUA MHXXCHCPHUU U S9KOHOMHKHU PpaCCMOTPCHUA BOIIPOCOB
CO3JJaHUS CJIOKHBIX CUCTEM HE00XOIMMO, YTOOBI OBLTH 3aTPOHYTHI M BOIIPOCHI SKCIUTyaTalluy CUCTEMBI,
BHECCHHS B HE€ M3MEHEHHIA, a TAK)KE CaMble TIEPBBIC ACUCTBUS B XOJIE €€ CO3/IaHMsI — aHaN3
MOTPEOHOCTEH MOJIB30BaTENEH 1 BEIpaOOTKa peIIeHHH, «H300peTeHre» QPYyHKIHH, yIOBICTBOPSIOMINX
5TH ToTpeOHOCTH. be3 3Toro HeBO3MOXKHO, C OJTHON CTOPOHBI, YU4ECTh pealibHYI0 3P PEKTHBHOCTD
CHCTEMBI B BU/IC OTHOIICHHS TIOYYEHHBIX Pe3yIbTaTOB KO BCEM C/ICIaHHBIM 3aTpaTaM U, C Ipyrou
CTOPOHBI, ITPAaBHUJIbHO OLICHUBATL B XOAC pa3pa6OTKI/I CTCIICHb COOTBCTCTBHA CUCTCMbI PCAJIbHBIM HYKIaM
MOJIb30BaTENCH U 3aKa3UMKOB.

Bce 31u akTopsl NPpUBOIAT K HEOOXOAMMOCTH PACCMOTPEHHUS BCEH COBOKYIHOCTH J€SITEIbHOCTEH,
CBA3aHHBIX C CO3JaHUEM U UCIIOJIb30BaHHUEM HO, Ha4YrHas ¢ BOSHUKHOBCHHA UJICH O HOBOM IIPOAYKTEC U
3aKaH4YMBasl JEMHCTAIUIALMEN ero nocienHeil konuu. Becs nepuon cymecrsoBanus 110, cs3aHHbIN ©
MOJITOTOBKOH K €ro pa3paboTKe, pa3padoTKOi, NCIIOIh30BAHUEM H TIEpepadOTKaMu, HAYMHAS C TOTO
MOMEHTa, KOI1a IPUHUMAETCs pellieHne pa3paboTaTh/mpuodpecTu/codpaTh U3 UMEIOLINXCS



KOMITOHEHTOB HOBYIO CUCTEMY WJIM MPUXOJUT caMa Ujies 0 HEOOXOIUMOCTH MTPOTpaMMBbI ONIPECIICHHOTO
poJia, 10 TOr0 MOMEHTA, KOTJa MOJHOCTHIO MIPEKPAIAETCs BCIKOE €€ UCIOb30BaHNe, Ha3bIBAIOT
JtcusHeHHbvim yuxinom I10.

B xone xusHennoro nukia [10 oHO MpoxoauT yepe3 aHaJIu3 MPeAMETHO obsactu, cOop
TpeOOBaHMil, MPOEKTUPOBAHKE, KOAUPOBAHUE, TECTUPOBAHUE, COMTPOBOXKICHUE U JIP. 8UObL
odesamenvrocmu. Kaxnpiii BUJ AesITEIBHOCTU MPEACTABISAET COO0M JOCTATOYHO OJHOPOIHBIN HAOOP
JEICTBHM, BHIOTHAEMBIX JJIsl PELICHUS OJHOW 3a]auy UJIH TPYIIEI TECHO CBSA3aHHBIX 33/1a4 B paMKax
pa3paboTKu U oA KK dKciuTyaTauu [10.

[Ipu aTOM co3natoTcs ¥ nepepadaThIBAIOTCS Pa3IUYHOTO poa apmegdakmvl — CO31aBacMble
YeJI0BEKOM MH()OPMAIIMOHHBIE CYLTHOCTH, TOKYMEHTHI B IOCTaTOYHO OOIIIEM CMBICIIE, YYaCTBYIOILIHUE B
KauecTBE BXOJHBIX JJAHHBIX U MOIyYarolIMecs B KaueCTBE pe3ysIbTaTa pa3IMuHbIX JAEITEeIbHOCTEH.
[Tpumepamu apTedakToB ABISAIOTCS MOJIENb IPEIMETHON 001aCTH, ONMcaHue TpeOOBAHUM, TEXHUYECKOE
3aJlaHue, APXUTEKTypa CUCTEMBI, IPOEKTHAs JOKYMEHTAIUs Ha CUCTEMY B LIEJIOM U Ha €€ KOMIIOHEHTHI,
MIPOTOTHUIIBI CUCTEMBI M KOMIIOHEHTOB, COOCTBEHHO, MCXOHBIH KOJI, OJIb30BaTeIbCKas TOKYMEHTaLus,
JOKYMEHTAIUs aIMUHUCTPATOPA CUCTEMBI, PYKOBOJICTBO IO Pa3BEPTHIBAHUIO, 0a3a MOJIb30BATENIBCKUX
3aIpoCoB, IUIaH MPOEKTA, U Mp.

Ha pas3nnunbIx 9Tanax B cozgaHue U skciuryaranuio [10 BoBiekaroTcs 11011, BBITOJIHAIOIINE
paznuunble poau. Kaxaas pojib MOKET ObITh OXapaKTepU30BaHa Kak adCTpakTHas rpynmna
3aMHTEPECOBAHHBIX JIUII, yYaCTBYIOIIUX B JESATEIBHOCTH IO CO3/IaHUIO U SKCIUTyaTalluu CUCTEMBI U
peLIAoIUX OJHU U TE K€ 3aJ]a4M WM UMEIOIUX OJHU U TE 7K€ UHTEPECHI 110 OTHOLLIEHUIO K HEH.
[Tpumepamu posieit sIBIIsIOTCS OU3HEC-aHATUTUK, HHXKEHEp 10 TpeOOBaHUAM, apXUTEKTOP,
MIPOEKTUPOBILHUK M0JIb30BATEIBCKOT0 HHTEP(Elica, MPOrpaMMHUCT-KOAUPOBIIMK, TEXHUUECKUH MTHUCATENb,
TECTUPOBLIUK, PYKOBOJIUTEINb MPOEKTA MO pa3paboTKe, pabOTHUK OTAelNa MPOJIaX, KOHEUHBIH
10JIb30BATENb, aAMUHUCTPATOP CUCTEMbI, HHKEHED 110 MOAEPHKKE U T.I1.

OO01melt CTPYKTYpHI Y )KU3HEHHOTO THKIIa Jroooro 10, moxoxke, onpeIeuTh HEBO3MOKHO, TIOCKOIBKY
OHa CYULIECTBEHHO 3aBUCHT OT IieJiel, /U1 KOoTopbix 370 [1O pa3pabaTeiBaeTcst UM MpHOOpPETAETCS, U OT
pemaeMbix UM 3aga4d. CTpyKTypa )KU3HEHHOTO LIMKJIAa OyJIeT CYIIECTBEHHO Pa3HON y POrpaMMBbl JIIs
(bopmaTHpOBaHUs KOJa, KOTOpas CHayvaia Jejanach MporpaMMHUCTOM JUIsl ce0sl, a BIIOCJIEACTBUN ObliIa
MpU3HaHa MEPCIEKTUBHOMN B KaueCcTBE MPOAYKTa U epepadboTaHa, U y KOMIJIEKCHOM CHCTEMBI
aBTOMaTH3allUU IPEANPHUATHS, KOTOpasi C cCaMOro Haydasia 3aJyMbIBajlach Kak TakoBas. TeM He MeHee,
4acTO OINPEAETSAIOT OCHOBHBIE AJIEMEHTHI CTPYKTYPhI AKU3HEHHOTO LIUKJIA B BUJAE MOOEAU HCUHEHHO20
yuxna I10. Monens xu3HenHoro 1ukia [10 Beaenser KOHKpeTHble HaO0Ophl BUIOB AEATEIbHOCTH
(0OBIYHO pa30bMBaeMbIX Ha OOJIEe MEIIKHE aKTHBHOCTH), apTe(PAaKTOB, pOJICH U MX B3aUMOCBS3H — KaKue
apTedakThl SBISAIOTCA BXOAHBIMH JAHHBIMU y KaKMX BHJIOB JIEATEILHOCTH, U KaKue apTe(aKTbl
MOSIBJISIFOTCS. B KAUECTBE PE3YJIbTATOB, KAKUE POJIM BOBJIEUEHBI B Pa3IMUHbIE aKTUBHOCTH, KaK Pa3IMYHbIE
aKTUBHOCTH COOTHOCSITCSI PYT C IPYrOM 10 BPEMEHH, KaKOBbI KPUTEPUH KadeCcTBA MOTYYEHHBIX
Pe3yJIbTaToOB, KaK OL[EHUTH CTEIIEHh COOTBETCTBUS PA3JIMYHBIX apTe(akTOB OOIIMM 3a7ayaM MPOEKTa U
KOT'JIa MO>KHO NIEPEXOUTh OT OJTHON AEATENIbHOCTU K APYTOM.

Kuznennsiit uki [1O sBisieTCS COCTaBHOM YaCcThIO )KM3HEHHOTO LUKJIa TPOrpaMMHO-annapaTHOM
cuctemsl, B KoTopyto 310 I1O Bxoaut. [lo3TOMY 4acTO pa3nuuHbIe €ro aCleKThl pACCMATPUBAIOTCS B
CBSI3M C DJIEMEHTAaMU >KU3HEHHOT'O IIUKJIa CUCTEMBI B LIEJIOM.

CymectByeT Ha0Op CTaHIAPTOB, ONPEACISIONIUX PA3IMUHbIE FJIEMEHTHI B CTPYKTYPE KU3HEHHBIX
1ukioB 1O u BKIIIOUAKOLUX €ro MporpaMMHO-aIINapaTHbIX CUCTEM. B kauecTBe OCHOBHBIX TaKUX
3JIEMEHTOB BBIJICISIIOTCS MEXHO102u4ecKue npoyecchl — CTPYKTypUPOBAHHbBIE HA0OOPHI IS TEIBHOCTEH,
peIaloIMX HEKOTOPYIO OOIIYIO 33/1a4y WK CBSI3aHHYIO COBOKYITHOCTD 3aJay, TaKHUe, KaK MpoLecc
conpoBoxaenus [10, nmponecc obecrieueHus: Ka4ecTna, MPoLecc pa3padOTKU JOKYMEHTAIlUH, U TIp.
[Iporeccel MOTYT OIIpENEATh pa3HbIE 3TAIBbl dKU3HEHHOT'O LIMKJIA U YBSI3bIBAIOT UX C PA3JIMYHBIMU
BUJIaMU JIeATEIbHOCTEH, apTedakTaMu U POJIIMU 3aMHTEPECOBAHHBIX JIUILI.

CToHUT OTMETUTD, YTO MPOIIECCOM MIJIM TEXHOJIOTMYECKHUM MPOLIECCOM Ha3bIBAIOT U HAOOP MPOLIECCOB,
YBA3AHHBIX OJId COBMCCTHOI'O PCHICHUSA 60nee prnHOﬁ 3aaa4u, HalnpuMmep, BCIO COBOKYITHOCTDb
JeATETLHOCTEH, BXOAAIIMX B )Ku3HEHHBIN UK [10. Takum 06pazom, mporecchl MOTYT pa30MBaThCs Ha
MONIPOIIECCHI, PEIIAOIIUE YACTHBIC TTO13a/1a4H TOH 3a1a4, KOTOPYIO pPeliaeT OOIIuid mporecc.



CTaHﬂaprI XN3HEeHHOro uukKna

Jlnist TOro yToOB! NOTYYHUTh NPEACTABICHNE O BO3MOXHON CTPYKTYype >ku3HeHHoro 1ukina [10,
o0OpaTuMcst CHavasaa K COOTBETCTBYIOIUM CTaHAAPTAM, ONUCHIBAIOIIMM TEXHOJIOTHUECKUE MTPOLIECCHI.
MexnyHapoaHbIMA OPTaHU3ALUAMU, TAKUMU KaK

e [EEE — unraercs «aii-tpuri-u», Institute of Electrical and Electronic Engineers, UucTuTyT
WH)KEHEPOB T10 3JICKTPOTEXHHUKE U DIICKTPOHHKE;

e [SO — International Standards Organization, MexxyHapoHast OpraHu3aLus 1Mo
CTaHJapTHU3AIHH;

e EIA — Electronic Industry Association, Accoruanus 3J1eKTpOHHON MPOMBINUIEHHOCTH;

e [EC — International Electrotechnical Commission, MexayHapoiHass KOMHCCHS TI0
ANEKTPOTEXHUKE.

a TaK)kKe HEKOTOPHIMU HAllMOHAJILHBIMU U PETMOHAJIBHBIMA MHCTUTYTAaMU M OpraHU3alusMU (B OCHOBHOM,
aMEpPUKAHCKUMHU U €BPONEHCKUMH, TIOCKOJIbKY HMEHHO OHU OKa3bIBalOT HAaMOOJIbLIEE BIMSHUE Ha
pa3BuTHE TexHOJOTHI pa3zpadorku I10 Bo Bcem Mupe)

e ANSI — American National Standards Institute, AMepuKaHCKHI1 HAITMOHATLHBIN HHCTUTYT
CTaH/IapTOB;

e SEI — Software Engineering Institute, MHCTUTYT mporpaMMHON UH)KEHEPUH;

¢ ECMA — European Computer Manufactures Association, EBporietickast accoruanust
MIPOU3BOIUTEINICH KOMITBIOTEPHOTO 000PY/IOBAHUS;

paspaboTaH HabOp CTaHIAPTOB, PETJIAMEHTUPYIOIIUX PA3IMYHbIE ACTIEKThI )KU3HEHHOTO IIUKJIa U
BOBJICUCHHBIX B HETO mporieccoB. CIUCOK U 0011Iee Co/iep:KaHue 3TUX CTAHIAPTOB MPEICTABICHBI HIKE.

I'pynna cranpapros ISO

e ISO/IEC 12207 Standard for Information Technology — Software Life Cycle Processes [1]
(ectb poccutickuii ananor 'OCT P-1999 [2]).
Omnpenensier 001y 0 CTPYKTYPY *KuzHeHHOro nukia [10 B Buae 3-X cTyneH4aToi MoJenu,
COCTOSIIIIEH N3 TPOLIECCOB, BUIOB JEITEIBHOCTH U 3a/1a4. CTaHAapT ONMHMCHIBAET BBOANMBIC
QJICMCHTHBI B TCPMHUHAX UX ueneﬁ " pE3yJIbTATOB, TCM CaAMbIM 3a/1aBasi HCIBHO BO3MOKHEIC
B3aMMOJEHCTBHS MEXLy HUMH, HO HE OTPENIENsAs YETKYIO CTPYKTYPY B3aHMOJICHCTBUM,
BO3MOYKHYIO OPTaHU3AIMIO JIEMEHTOB B paMKax MPOEKTa U METPHUKH, IO KOTOPBIM MOKHO OBLIO
OBI OTCJICKUBATH XOJ padOT U UX PE3yJIbTaTUBHOCTD.

CaMBIMU KpYITHBIMH JIEMEHTAMHU SIBISIFOTCS npoyeccyl scuzhennozo yukaa 110 (lifecycle
processes), BCero BblieneHo 18 mpolieccoB, KOTOphIe 00bETMHEHBI B 4 TPYIIIBI TPOIIECCOB.

OcHoBuble npoueccst | Ioanep:xkuBaronue npoueccbl | Oprann3anuoHHbIE Anantanus
npoueccsl

[puobperenwue I10; JloKyMeHTUpOBaHHUE; YnpaBieHue NpoeKkToM; A nanranus

IMepenaua I10 (B Vipasienue koHpurypauusamu; | YipasieHue OMHACBIBACMBIX

HCTIONb30BAHHUE); ObecrieueHne KauecTa; MH(PACTPYKTYPOf; CTaHlapToM

MIPOLIECCOB IO
Pazpabotka I10O; . YcoBepIeHCTBOBaHNE
P ’ Bepudukanms; o eg con: HYKIbI KOHKPETHOTO

Okcmryatanus 110; Banupamus; pott ’ MIPOEKTa
VYipasieHue nepcoHaIoM

Tonnepsxxa ITO COBMECTHBIE KCIIEPTH3HI; P p

Aynur;

Paszperenue npobiem

Taosuna 1. Ilpoueccs! :xu3nenHoro nukiaa 10 mo ISO 12207.

[Iporueccel cTPOSATCS U3 OTIENBHBIX 81008 desmenbHocmu (activities).
CrannaproMm onpezesneHsl 74 Buaa NesiTeIbHOCTH, CBI3aHHOM C pa3padO0TKOM U MOAIEPKKOi
I10. 3nech MBI YyIOMSIHEM TOJIBKO HEKOTOPHIE U3 HUX.



0 IlpuoGperenue [10 BkItOUaeT Takue AEATEIBHOCTH, KAK MHULIMALIUS IPHOOpETEHUS,
MOJrOTOBKA 3aIipoca MpeiI0KEeHNH, TOAr0TOBKa KOHTPAKTa, aHAJINU3 TOCTABLIUKOB,
nosrydenue 110 u 3aBepieHne npuoOpeTeHus.

0 Paspabotka 10O BkiodaeT pa3BepThIBaHUE MIpoIIEcca pa3pabOTKU, aHATN3 CUCTEMHBIX
TpeOOBaHUH, TPOEKTUPOBAHUE CUCTEMBI B 11eJIOM (IIPOTrpaMMHO-aNNapaTHON), aHAIH3
tpeboBanuii k [10, mpoekTupoBanue apxutekTypsl 110, netanbHOe MPOSKTUPOBAHHE,
KOJMPOBaHUE U OTJIaJ0YHOE TecTUpoBaHue, nHTerpanuio [10, kBannpukamonHoe
tectupoBanue [10, cucteMHy0 HHTErpalnio, KBaIM(UKALIMOHHOE TECTUPOBAaHUE
CHCTEMBI, pa3BepThiBaHKe (YCTaHOBKY Wi HHCTayusnuio) 110, noanepxky npouecca
nosryuenus I10.

0 Ilomnepxka [1O BxitOUaeT pa3BepThIBAaHUE TIPOLIECCA MOICPKKH, aHATTU3

BO3HHUKAIOIINUX MPOOIEeM U HEOOXOIUMBIX U3MEHEHUH, BHECEHHE U3MEHEHUN,
sKkcrepTH3y U nepenady uzmenenHoro [10, nepenoc I1O ¢ oxHOM maTgopmer Ha
npyryto, uzbsatue [10 u3 skcruryaranuu.

(6] praBJ’ICHI/Ie MIPOCKTOM BKJIFOYACT 3aIlyCK ITPOCKTA U OIIPEACIICHUC CTO PAMOK,
IIAaHUPOBAHUC, BBITIOJIHCHUC ITPOCKTA U HAA30P 3a €TI0 BBIIIOJIHCHUCM, SKCIICPTU3Y U
OLICHKY IIPOCKTA, CBCPTHIBAHUC IIPOCKTA.

Kaxaplit BUJ esITeNbHOCTH HAlleIeH Ha pellleHHe OHOM WM HECKOJBbKUX 3aday (tasks). Bcero
onpezeneHo 224 pasnuyHble 3a1a4un. Hanpumep,

0 PasBepTrIBaHmE Mporecca pa3pabOTKH COCTOMT U3 ONPEIEICHUS MOACIH KU3HEHHOTO
[UKJIA, TOKyMEHTUPOBAHUS U KOHTPOJIS pe3yIbTaTOB OTAENbHBIX paboT, BEIOOpa
HCIIOJIb3YEMBIX CTAHJIAPTOB, S3BIKOB U HHCTPYMEHTOB U TIp.

0 Ilepenoc 10 mexay miatdpopMaMu COCTOUT U3 pa3pabOTKH IUIaHa MIEpeHoca,
OTOBEIICHUS MTOJIb30BATENCH, BHITIOHEHHS aHAIM3a IPOU3BEICHHBIX AEHCTBUI H TIP.

ISO/IEC 15288 Standard for Systems Engineering — System Life Cycle Processes [3].
OTnnyaercs OT NpeabIAYIIEro HAlleIECHHOCTBIO HA PACCMOTPEHHE MPOrPaMMHO-AINapaTHBIX

CHCTEM B LICTIOM.

B naHHBIi MOMEHT MpoaOJIKACTCA pa60Ta 110 MPpUBCACHUIO 3TOT'O CTaHAApTa B COOTBETCTBHUE C

NPEIbIAY M.

ISO/IEC 15288 npeanaraeT noxoxxyr cXeMy pacCMOTPEHUS JKU3HEHHOT'O 1IMKJIa CUCTEMBbI B
BHJIe HaOopa nporieccoB. Kaxaplii mpoiiecc OnuchiBaeTCs HA0OPOM €TI0 pe3yibmamos

(outcomes), KOTOpPbIE TIOCTUTAIOTCS TIPU MOMOIIH PA3TUYHBIX BUJIOB IEATEIHHOCTH.
Bcero BeiaeneHo 26 mporieccoB, 00beTUHIEMBIX B 5 TPYTIIL.

Ipoueccol IIpoueccol ypoBHsI IIpoueccyl ypoBHS Texunueckue CrnenuanbHble
BBIPA0OTKH OpraHM3anuu NPOeKTa NMPOLECChI MPOLECChI
COrJIAIICHUH
[Ipuobperenue Ynpasnenue [InanupoBanue; Onpenenenre AnanTanust
CHCTEMBI; OKpYXECHHUEM; OlleHUBAHNE; TpeOoBaHUii; OIIHCHIBAEMBIX
i CTaHAapPTOM
ITocraBka Ynpasnenue MOHHTOpHHT; AmnHanus TpeOoBaHUIi; HpOI_IeCI;OB o
CUCTEMBI WHBECTHLIUSIMU;
’ Vrpasnenne puckamu; | [IPOSKTHPOBaHHE Hy 1Bl
Ynpasienue ApXUTEKTYPBI;
S VYnpasnenune KOHKPETHOIO
P ’ KoH(QUrypanuei; Peanmusanus; IpoeKTa
Ynpasnenue .
ecp - Vipasienne Wnrerpaims;
pecyb ’ nHpopManuei; Bepuduxanus;
VYnpasnenue .
BripaboTka penenuii Banunanus;
Ka4eCTBOM
Ilepenaua B
HCIIOJIb30BAHUE;
OKcInTyaTanus;
Ilonnepxka;
U3bsatue u3
9KCILUTyaTallH

Tabauua 2. Ilpoueccs! :KU3HEeHHOT0 HUKJIa cuctem mo ISO 15288.




[TomuMmo mporieccoB, onpeneneHo 123 paznuyHbix pe3ynbrara u 208 BUIOB AeATEIHLHOCTH,
HAIICJICHHBIX Ha UX JOCTHXeHue. Hanpumep, onpeneneHre TpeOOBaHUI HMEET CIIeTyFOINe

pE3yJIbTATHI.

(0] I[OJ'DKHI)I OBITh MIOCTABJICHEI TCXHUYCCKHUE 3aa4M, KOTOPbIC MPEACTOUT PCIINTD.

O JlomwxHBI OBITH CHOPMYITUPOBAHBI CHCTEMHBIE TPEOOBAHNSI.

AKTUBHOCTH 3TOTO MPOIECCa CIEAYIOIIHUE.

0 Ormpenenenue rpadul] GyHKIIUOHATFHOCTH CUCTEMBI.

O O O o o

HHUM.

Ananu3 TpeOOBaHMA 3aTUIICHHOCTH.

0 Anamms OCI0CTHOCTH CUCTCMHBIX Tpe6OBaHI/II>’I.

0 JleMoHCTpanus npocieXXUBaeMOCTH TPeOOBaHUH.

Onpenenenne GyHKIUH, KOTOPbIE HEOOXOIUMO TIOICPKHBATh.

AHanu3 ¥ BbIICTICHHE TPEOOBAHMIA 10 OE30MaCHOCTH.

0 ®ukcanus u moaAep>KKa HAOOpa CUCTEMHBIX TPEOOBAHMIA.
ISO/IEC 15504 (SPICE) Standard for Information Technology — Software Process

Assessment [4].

OHpeHGHCHI/IC KPUTCPUCB OLICHKHU KAa4YCCTBA IIPU UCIIOJIb30BAHUN CUCTCMBI.

Brinenenne KpuTHYECKUX I JAHHOM CUCTEMBI aCTIEKTOB KayecTBa U TPeOOBaHMIA K

OmnpenensieT nmpaBuiia OLIEHKH MPOLECCOB ku3HEeHHOTro 1ukia [10 u nux Bo3aMoxHOCTEH,
onupaercs Ha Mmojesib CMMI (cM. HUXKe) U OpUEHTUPOBaH 0OJIbIE HAa OLIEHKY NPOLIECCOB U
BO3MOXKHOCTEH MX YJTyUIEHHUS.
B kauecTBe OCHOBBI /17151 OLIEHKH ITPOLIECCOB OIPEEIIET HEKOTOPYIO 0a30BYI0 MOJEIH
IpolLecca, aHaJOTUYHYIO JBYM ONMCAHHBIM BhIlIE. B Hell BblJeIeHbl KaTErOpUu MPOLIECCOB,
MIPOLIECCHI U BUABI IEATEIBHOCTH.

OnpenensiroTest 5 KaTeropuii mpoieccoB, BKIOYaromux 35 nporeccoB u 201 BUI A€ITETLHOCTH.

OTtHomeHust IIpouecce! ypoBHst IIpoueccor HNnxeHepHbIe Ipoueccor
3aKA3YMK- OpraHu3anuu YPOBHSI IPOEKTA | MPOLECCHI NOIEPIKKH
NOCTABINUK
[Ipuobperenue [10; | Pa3zsutne 6m3Heca; [TmarupoBanme Brienenune Pazpabotka
CocTaBIenye Onpenenennue JKU3HEHHOTO CHCTEMHBIX JIOKyMEHTALUH;
KOHTPAKTa; TIPOLECCOB; LMK, Tpebosauii n Ypasnenue

[POEKTHPOBAHHE .
Onpezenenne Hy K1 | YcoBepleHCTBOBanue | [TAHHPOBaHUE CECTCMHPB HeToM: KOH(HUTyparueii;
3aKa34MKa; HPOLECCOB; IIPOCKTA, > | ObecnieueHue
IpoBeenne O6yuene; IMocTpoenue BLI,geneHHev o Ka4yecTBa;

. TpeGoBanuii k I10;
COBMECTHBIX ObecreucHre KOMaH/BL, P > | Paspemenue
SKCIEPTH3 U nepencrions3opamms; | Y IPABICHHE TpoexTnpoBaie | ypoGrem;
: » .| mo;
ayJIMTOB; Obecrieueine TpeOOBaHUAMM; ’ Tposeaenne
IMoaroroeka K HHCTPYMEHTAMM; Vipasnenue Peanmzanus, 3KCIEPTH3
b
nepeaaye; Ka4yeCTBOM; HHTCTpallus 1
Oobecrnieuenne cpebl tectuposanue I10;

ITocTaBka u U1 paGoTHI Ynpasnenue
pa3BepThIBAHME; pucKamu; Wurerpanus u

TECTHPOBAHHE
IHonnepxka VYupasnenue CHCTOMbL:
IKCILTyaTalu; pecypcamu u ’
IpesocrasieHne rpadukoM paboT; COHpOBomﬂl?[I({)He

CUCTEMBI U
yCIyT; Vipasnenue
Ouenka HOJPSIIUKAMU
YIOBJIETBOPEHHOCTH
3aKa34MKOB

Tao6umua 3. Ilponecce! :xu3HenHoro nukia 10 u cucrem mo ISO 15504.




Hanpuwmep, npuodperenne [10 Bimouaer onpenenenne notpedroctu B [10, onpenenenne
TpeOOBaHMH, MOJTOTOBKY CTPATEruy MOKYIKH, MOATOTOBKY 3arpoca MpeyIoxKeHUH, BEIOOD
MOCTABIINKA.

I'pynna cranpapros IEEE

e IEEE Std 1074-1997 IEEE Standard for Developing Software Life Cycle Processes [5].
Harnenen Ha onucanue TOro, Kak «COCTaBUThY CIIEUATN3UPOBAHHBIN Mpoliece pa3padoTKu B
paMKax KOHKPETHOTO mpoekTa. OMUChIBaeT OTpaHUYCHUS, KOTOPBIM JOJKEH YIOBICTBOPATH
Tr000M TaKoil mpoiece, M, B YaCTHOCTH, OOIIYI0 CTPYKTYpY IMpoliecca pa3padotku. B pamkax
3TOM CTPYKTYPBHI ONPENICTSIET OCHOBHBIC BUJIBI ACSITEIBHOCTEN, BBHITIOJIHSIEMBIX B paMKax 3THX
MIPOLIECCOB U TOKYMEHTHI, TPeOyIOoIIrecs: Ha BXO/Ie M BOSHHUKAIOIINE Ha BBIXO/E ITHUX
nesiteabHOCTe. Beero paccmarpuBatotest 5 nmoanpoueccos, 17 rpynn aAesitenbHOCTENR U 65
BHJIOB JI€ATEIBbHOCTH.

Hampumep, moamnporiecc pa3paboTKy COCTOUT U3 TPYII ACITETLHOCTEH 1O BBIICTICHUIO
TpeOOBaHMI1, IO TPOSKTUPOBAHKIO U IO peanu3anun. [ pyma aesTeIbHOCTeH 1Mo
MIPOEKTUPOBAHMIO BKIIIOYACT APXUTEKTYPHOE MPOCKTUPOBAHUE, IPOCKTUPOBAHKE 0a3 JaHHBIX,
MIPOEKTUPOBaHKUE UHTEPPEICOB, AeTaTbHOE TPOESKTUPOBAHNE KOMIIOHEHTOB.

e IEEE/EIA Std 12207-1997 IEEE/EIA Standard: Industry Implementation of International
Standard ISO/IEC 12207:1995 Software Life Cycle Processes [6-8]
Amnaror ISO/IEC 12207, cMeHWI paHee HCIOIb30BABIINECS CTAaHIAPTHI
J-Std-016-1995 EIA/IEEE Interim Standard for Information Technology--Software Life Cycle
Processes--Software Development Acquirer-Supplier Agreement
u cranaapT MuHuctepctBa oooponsl CIIIA MIL-STD-498.

I'pynna cranaapros, cBsi3aHHAA ¢ MOJeJbI0 3pesnocTH Bo3moxkHocTeir CMM (Capability
Maturity Model), pazpadorannbix SEI

e Moaear CMM [9,10] npemiaraetr yHu(GHUIMPOBAHHBINA MOAXO K OLIEHKE BO3MOKHOCTEH
OpraHM3allK BBIOJIHATH 3aJ]a4l pa3IMuyHOro ypoBHs. s 3TOro onpeaenstorcs 3 ypoBHs
AIIEMEHTOB: YPOS8HU 3perocmu opeanuzayuu (maturity levels), knouesvie obacmu npoyecca
(key process areas) u knouesvie npakmuxu (key practices). Yame Bcero nmoa moaensio CMM
UMEIOT B BUJYy MOZIEIb YPOBHEH 3penoctu. B Hacrosmmit MomenT CMM cuntaercs
ycTapeBatoleil 1 cMensercs mojensto CMMI (cM. Hubke).

O YpOBHHM 3pENOCTH.
CMM onuckIBaeT pa3iaInvHble CTENEHU 3PEJIOCTH MPOIIECCOB B OPraHU3aLMSIX,
omnpeaessist 5 ypOBHEN OpraHu3aluii

= VposeHsb 1, HauanbHBIH (initial).
Opranuzanuu, pazpabareiBatomiue [10, HO He UMeroIIIe 0CO3HAHHOTO
nporiecca pa3paboTKH, HE MPOU3BOISIINE TTAHUPOBAHUS U OIIEHOK CBOMX
BO3MOYKHOCTEH, HaXOISTCS Ha 9TOM YPOBHE.

* VYpoBeHb 2, NOBTOpsieMblil (repeatable).
B Takux opraHuzanusax BEAETCS YUET 3aTpaT PECYypPCOB M OTCIEKHUBACTCS X0
MPOEKTOB, YCTAHOBIICHBI ITPABUJIA YIIPABJICHUS TPOCKTaMH, OCHOBAaHHbIC Ha
MMETOIIEMCS OTIBITE.

* VYposeHsb 3, onpeneneHnsiii (defined).
B Takux opraHuzanusx UMeeTCsl IPUHSITHIN, MTOJTHOCTHIO JOKYMEHTHPOBAHHBIH,
COOTBETCTBYIOIIHI PeabHOMY MOJIOKEHHIO JIEN U TOCTYITHBIH MTEPCOHATY
nporiecc pa3padboTku u corpoBoxkacHus [10. OH 10JKEeH BKITIOYATh KaK
yIpaBiIeHYECKHE, TAK U TEXHUUECKUE TTOAMPOIIECCHI, a TAKKe 00yUeHHe
COTPYIHHKOB pabOTe B €r0 paMKax.

= VposeHs 4, ynpasiseMblii (manageable).
B »THX opranu3zanusx, mOMUMO YCTaHOBIIEHHOTO M OTIMCAaHHOTO TpoIiecca,
UCTIONIB3YIOTCS] H3MEPUMBIE TTOKA3aTeNN KauecTBa IMPOYKTOB U



PE3YJIBTATUBHOCTH IIPOLIECCOB, TO3BOISIOIIUE JOCTATOYHO TOYHO
IpeJCcKa3bIBaTh 00bEM PECYypCcOB (BpEMEHH, JICHET, IepCoHaa), HEOOXO MBIt
IS pa3paboOTKH MPOIYKTa C ONPEACICHHBIM Ka4eCTBOM.

VYpoBeHb 5, COBEpIICHCTBYIOMIHIACS (Optimizing).

B Takux opranuzanusx, IOMUMO IPOLIECCOB U METOA0B MX OLIEHKH, UMEIOTCS
METO/Ibl OIIPEIEIeHUs CIa0bIX MECT, OIIPEIEIEHBI IPOLIEYPhI IOUCKA U
OLIEHKM HOBBIX METOJIOB U TEXHUK pa3paboTKH, 00yueHHs nepcoHaia padboTe ¢
HHUMHU U UX BKIIFOUCHUS B 06HII/II71 mponeccC opraHrusanuy B CJIydac MOBBIIICHUA
uMH 3((HEKTUBHOCTH MPOU3BOCTBA.

0 KiroueBble o0acTu mporuecca.
Cornacio CMM ypoBHU 3peoCTH OpraHu3aIiid MOKHO OTPEIEISATh 1O
UCIIOJIb30BAHUIO B OPTaHU3ALNH YETKO OTPEICIICHHBIX TEXHUK U MIPOLIEYD,
OTHOCSIIINXCS K pa3IMYHBIM KITIOUEBBIM 001acTsimM mpouecca. Kaxmas Takast o6mactb
IpeACTaBIseT OO0 HaOOp CBSI3aHHBIX BUIOB JICSATEIBHOCTH, HAlICTICHHBIX Ha
JOCTHXKCHUC ueneﬁ, CYHICCTBCHHBIX I OLCHKH PE3YJIbTATUBHOCTU
TEXHOJOTUYECKOTo Tpolecca B 1einoM. Beero Beigensercs 18 oomacreit. MHOeCTBO
o0acTeil, KOTOpbIe JOKHBI TTOIEPKUBATHCS OpraHU3aIUeH, paCIIUPSETCs IPH
nepexo/ie K 6osee BHICOKUM YPOBHSIM 3PEJIOCTH.

K nepBoMy ypoBHIO HE MPEABABISIECTCS HUKAKUX TPEOOBAaHUIA.

Opranu3zaiuu BTOPOTO YPOBHS 3PEIOCTH JTOJDKHBI KaK-TO MOIICPKUBATH
yIpaBlieHHue TPEOOBAHUSIMH, TUTAHUPOBAHHUE MTPOSKTOB, HAJI30P 32 XOJI0M
MPOEKTa, yIpaBJieHHe MoApsaAYnKaMu, obecredenne kauectsa [10, ynpasnenue
KOH(UTYpaIuei.

OpraHu3zaiuy TPETHEro YPOBHS JIOJDKHBI, TOMHMO JCSITeILHOCTEH BTOPOTO
YPOBHSI, TIOJJICP’)KUBATh MPOBEJCHUE IKCIICPTH3, KOOPAUHAIMIO IS TSILHOCTH
OTJENIBHBIX TPYIII, pa3paboTKy MPOTPaMMHOTO MTPOIYKTa, MHTETPUPOBAHHOE
yIpaBJIeHUE pa3pabOTKOI U COMPOBOXKICHUEM, 00YUYCHHUE ITepPCOHAlIa,
BBIPA0OTKY U TOJACPKKY TEXHOJIOTHICCKOTO MPOIIecca OPTaHNU3aIlHH,
KOHTPOJIb COOJTIOICHUST TEXHOJIOTHYECKOT0 TIPOIIecCa OpraHu3allHH.

K nesiTenbHOCTSIM Opranu3anuii 4eTBEepTOro YpOoBHS JOOABISIOTCS YIIPABICHHE
kadectBoM [1O u yripaBieHue mpoieccoM, OCHOBAaHHOE Ha U3MEPUMBIX
MOKa3aTesIX.

OpFaHI/ISaHI/II/I ATOr0 YpOBHS 3pCJIOCTH JOJIKHBI JOIMMOJIHUTCIIBHO
MoAACPIKUBATH YIIPABJIICHUC U3MCHCHUAMMU IIPOLIECCa, YIIPABJICHUC
HU3MCHCHUAMHU HCIIOJIB3YCMbIX TEXHOJIOTUI U IpeaOTBPAIICHUC ,Z[CCI)CKTOB.

0 KiroueBbie MpaKTUKH.

KitoueBble 06macTu mporecca ONUCHIBAIOTCS ¢ TOMOIIBI0 HAOOPOB KITFOYEBBIX
npakTuk. KiroueBbie MpakTUKH Kiaccu(GUITUPOBAHBI HA HECKOJIBKO BHJIOB:
o0si3arenbcTBa (commitments to perform), BoamoxkHOoCTH (abilities to perform),
nesitenbHOCTH (activities performed), m3amepenus (measurements and analysis) u
npoBepkH (verifying implementations).
Hanpuwmep, ynpaBneHue TpeOOBaHUSMHE CBS3aHO CO CIICIYFOIIUMH ITPAKTHKAMH.
*  O0s13aTeNbCTBO:
[TpoeKThI TOJKHBI CIEI0BAThH ONPEACTICHHON MOJUTHKE OPTaHU3AINH T10
YIPABJICHUIO TPEOOBAHHSIMH.

= Bo3smoxnocTu:
B kaxxaoM npoekTe JOMKEeH ONpeeNIThcs OTBETCTBECHHBIN 32 aHAIIN3
CUCTEMHBIX TpeOOBaHUI1 U MPUBSA3KY UX K allapaTHOMY, IPOTPAMMHOMY
00eCTeUeHHUI0 U APYTUM KOMIIOHEHTaM CUCTEMBI.
TpebGoBaHUs TOJDKHBI OBITH JOKYMEHTHPOBAHBI.
I[JIH YHpaBJICHUA Tpe60BaHI/I$IMI/I JOJI’)KHBI 6I:ITL BBIJACJICHBI aICKBATHHIC
peCypChl M OIOKET.



[Tepconan moimkeH MPOXOAUTh O0yUYeHHE B 00IACTH YIIpaBICHUS
TpeOOBaHUSMU.

JlesTeNbHOCTH

[Ipexe ueM OBITH BKITIOUEHHBIMU B TTPOEKT, TPEOOBAHUS MOABEPTaAIOTCS
aHaJIM3y Ha MOJHOTY, aJ€KBATHOCTh, HEIPOTUBOPEYUBOCTD U TIP.
Brinenennsie TpeOOBaHUS UCTIONIB3YIOTCSI B KAUECTBE OCHOBBI JJIS
TUTAHUPOBAHMS U BBITIOTHEHUS APYTUX PaboT.

N3menenus B TpeOOBaHUSAX aHATM3UPYIOTCS U BKIIIOYAIOTCS B TIPOECKT.

N3mepenue:

ITpouzBoauTCs epuoaAnYecKoe olpeaesieHle cTaryca TpeOOBaHUM U cTaTyca
JEATEIBHOCTH 10 YIIPABICHUIO UMU.

[IpoBepxku:

JlesaTenbHOCTh MO YNPaBIEHUIO TPEOOBaHUSAMHU IEPUOIUUECKU aHATU3UPYETCS
CTapIIMMH MEHEKEPaAMU.

JleaTenbHOCTh MO YNpaBIEHUI0 TPeOOBaHUAMHU EPUOJUUECKH U HA OCHOBAHUU

3HAYUMBIX COOBITUIN aHAJIN3UPYETCSI MEHEDKEPOM MPOEKTA.
I'pynmna obecrieyeHus: KauecTBa MPOBOAUT aHAIHU3 U ayIUT JESTEIbHOCTH I10
YIPaABJICHUIO TPEOOBAHUSIMH U OTYUTHIBACTCS 110 PE3YJIHTaTaM 3TOTO aHAIN3A.

Tabnuia 4 cyMmmupyet HHGOPMAITUIO O KOJTMYECTBE MPAKTHK Pa3IMIHBIX BUJIOB,
MIPUITUCAHHBIX K Pa3HBIM KIIFOYEBBIM O0JIACTSIM ITpOIIecca.

YpoBHuU

O6uacTth mporiecca

OO0s13aTennpcTBa

Bo3moxxnoctn

JesTenpHOCTH

N3mepenus

IIpoBepku

praBJ'IeHI/Ie Tpe6OBaHI/I$IMI/I

3

[InanupoBaHue MPOEKTOB

15

Hanzop 3a xonom npoekra

13

YrpasieHne noapsSaIuKaMu

13

O0ecnieuenne kauectsa [10

— (N NN [ —

N FUS I KV, B SN N

8

W (W [W (W (W

Yupasienue
KoH(UTypauuei

10

KonTtpons cobmronenus
TEXHOJIOTHYECKOTO
npoiiecca

BeipaboTka 1 noanepxka
TEXHOJIOTUYECKOTO
nporecca

OO0yuenue nepcoHana

WnTerpupoBanHoe
yIpaBJIeHUE

11

Pa3pabotka mporpaMMHOTO
MpoJyKTa

10

Koopaunanus
JIESITETFHOCTH TPYTIIT

IIpoBenenue 3xcnepTus

YnpasieHue npoueccom Ha
OCHOBE METPHUK

Ynpasnenue kauectsoM 110

IIpenorepamnienue aeheKTOB

YnpasieHue U3MEHEHUSIMU
TEXHOJIOTHI

VYnpasiieHne U3MEHEHUSIMU
npotiecca

2

4

10

1

Tabnauna 4. Kou4ecTBo KIH04YeBbIX NPAKTHK B Pa3HbIX o0jacTax npomecca no CMM Bepcuu 1.1.



e Moaear CMMI (Capability Maturity Model Integration) [11,12].
DTa MOJIeNb MPECTaBIseT cOO00M pe3ynbTaT uHTerpanuu Moaeneit CMM 11 TpoyKTOB U
MpOLIeCCOB, a Takxke a7 pa3padorku [10 u pa3paboTku MporpaMMHO-aNMmapaTHBIX CUCTEM.
OcHoBHbIE U3MEHEHHS 0 cpaBHeHHIO ¢ CMM crenyromue.

(0]

CraenaHo Ba HECKOJIBKO OTJIMYAIOLINXCS M3JI0KEHUS] MOAEIH — HENPEPBIBHOE U
nostanHoe. [lepBoe npenHazHaveHo /Ui 00IerYeHUsl MUTPALlMK OT MOJAEPIKKH
amepuKaHckoro orpacieBoro crangapta EIA/AIS 713 u mocreneHHOTO
YCOBEpPLIEHCTBOBAHUS IIPOLIECCOB 3a CYET BHEAPEHUS Pa3JIMUHbIX MPaKTUK. BTopoe
MpeAHa3HaAYeHO 751 00JIerYeH s MUTpaluu oT noaaep:;kku CMM u moypoBHEBOTO
paccMOTpPEeHHs BBOAUMBIX MPAKTHUK.

DeMeHTBl MOJIENH MOJIyYMIN YETKHE TIOMETKHU O TOM, SIBJISIOTCS JIM OHU
o0s3aTenbHBIMU (required), pekomenayeMbiMu (expected) wimu nHOOPMaTHBHBIMH
(informative).

Hcnonk3yemMble IPaKTUKU pa3AeNsioTcs Ha olmue (generic) u cnenuduueckue
(specific). Onu momnonHAIOTCS HAOOPOM OOMIMX M CIENU(PUIECKUX TIETIeH, KOTOphIe
HEOOXOAMMO JOCTUTHYTH JJIsl JOCTHKECHUS OTPE/ICIIEHHOTO YPOBHS 3PEIOCTH B
OIIPEIETICHHBIX 00JIACTAX MpoIlecca.

HexkoTtopsle ypOBHM 3pesIOCTH NOJIYy4YWINA APYrUe Ha3BaHUsA. BTopoll ypOBEHb Ha3BaH
ynpasisieMbIM (managed), a 4eTBepThIii — yIpaBiIsieMbIM Ha OCHOBE METPHUK
(quantitatively managed).

Habop BeIesieMbIx 00J1acTei mporecca U MPakTHK 3HAYUTEITHHO U3MEHUIICS.

Bce obnacTu npouecca aenstcs Ha 4 KaTeropuu. B mpruBoIMMOM HIKE CIIHCKE
o0acTa mporecca MTOMEYeHBI HOMEPOM YPOBHSI, HAUWHASI C KOTOPOT'O OHH JTOJIKHBI
noanepxuBarbes cornmacio CMMIL

*  VYmopaBlieHHE IPOIECCOM.
Brurrodaet BeIpaOOTKY M MOIEPIKKY Iporiecca (3), KOHTPOJIb COOJIOICHUS
nporuecca (3), odyuenue (3), u3MepeHue nokasareneii mpouecca (4), BHeApeHHE
WHHOBaIUi (5).

*  VYmnpaBieHHE IPOEKTOM.
Bxuittouaer riaHupoBaHue IPOEKTOB (2), KOHTPOJIb X0/1a MpoeKTa (2),
yIIpaBJCHUE COTJIANICHUSIMU C TIOCTABIIMKAMU (2), MHTETPUPOBAHHOE
ynpaBlieHHe npoekTamu (3), ynpasieHue puckamiu (3), mocTpoeHue
koMaH[ (3), ynpaBiieHHe MOCTaBIIMKaMu (3) U U3MEpEeHue MoKa3aTeen
Pe3yJIbTAaTUBHOCTH U XOZa MpoeKTa (4).

= Texuuyeckue.
Bxumrouarot BeIpaOoTKy TpeOoBanuii (3), ynpasieHue TpedoBaHusMu (2),
BBIPA0OTKY TEXHUUYECKUX perieHui (3), HHTerpanuto npoaykTos (3),
Bepudukanuto (3) u Banupanuio (3).

= JlopnepkuBaroniue.
Bxurouarot ynpasnenue koHpurypanuei (2), odecrieueHue kauecTna
MIPOJIYKTOB U MPOIIECCOB (2), MPOBEICHNE U3MEPEHUI U aHATTU3 UX
pe3ynbTaToB (2), ynpaBieHHe OKpYyKeHueM (3), aHanu3 U MPUHSITHE
petenutit (3), aHanus, pa3pelieHue u mpeaoTBpamieHue mpooiem (5).

B nenom nepeuncieHHbie CTaHAApTHI CBSA3aHBI TaK, Kak Mmoka3aHo Ha Puc. 1 (cruiommHeie cTpenku
YKa3bIBAIOT HANPABIIEHUSI UCTOPHUUECKOTO PA3BUTHS, JKUPHASI CTpelika 0003HaYaeT UICHTUYHOCTD,
MMyHKTUPHBIE CTPETKU MOKA3BIBAIOT BIUSAHUE OJHUX CTAH/IAPTOB Ha JIPYTHE).
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Crangaptsl SEI, npuHsATHIE
CMM ———> CMMI MHUHHCTEPCTBOM OOOPOHBI

CIIIA B HacTosiIEe BpeMst

Pucynok 1. CTannapTbl, ONNCHIBAIOIIHE CTPYKTYPY Ku3HeHHOro mukJja I10.

CranaapTsl ABISIOTCS CyMMOM OIBITa, HAKOIIJIEHHOTO AKcniepTaMu B nHxkeHepuu 110 Ha ocHOBe
OTPOMHOI'0 KOJIMYECTBA MPOEKTOB, TPOBOAUBIIUXCS B paMKax komMepueckux cTpyktyp CIIIA u EBpornbl
Y B paMKaX BOCHHBIX KOHTPAKTOB. bombIias 4acTh cTaHAAPTOB CO3/1aBajach Kak HAOOP KPUTEPHEB IS
0TOOpa MOCTaBUIMKOB MPOrpaMMHOro obecrieueHus s MuHucTepcTBa 06opons! CLIA u 3Ty 3a1a4y oHu
peuaT JOCTATOYHO YCIEUTHO.

Bce paccMOTpeHHBIE cTaHIapThI OMPEIEISIIOT HEKOTOPBIi HA00p BUIOB JIEATEIBHOCTH, U3 KOTOPHIX
JIOJDKEH COCTOATH MPOIIECC Pa3pabOTKH, U BBOJAT Ty WIJIM UHYIO CTPYKTYPY Ha 3THX BHJIaX JACSITCIBHOCTH,
BBIJICTISISL UX DJIEMEHTHI. BMecTe ¢ TeM, Kak MOKHO 3aMETHTh, OHH HE MOTYT OBITh CBEJICHBI O€3
CYIIECTBEHHBIX U3MEHEHUH B €IMHYI0 MOJIENb )KU3HEeHHOro 1ukia [10. B nenom umeromuecs cranaapTol
cmabo cormacoBaHbl MeKIy coboi. Tak uTo Ha ceroansmHui AeHb (2005 T0O) HET COrNTACOBAaHHOTO
KOMIUJIEKTa CTaH/IapTOB, TOKPHIBAIOIIETO BCIO IAHHYIO 00J1aCcTh, U B OJIMKAMIIIME HECKOJIBKO JIET OH BPSIT
JIM TIOSIBUTCS, XOTS paboTa MO COTIIACOBAHUIO PA3IMYHBIX CTAaHAAPTOB BEIIETCS.

Kpowme Toro, nanHbIe CTaHAAPTHI HE MPEANUCHIBAIOT YETKUX U OJTHO3HAYHBIX CXEM IMOCTPOCHHS
’)ku3HeHHOro 1ukia [10, B yacTHOCTH, CBSI3EH MEKIY OTACIbHBIMU AEATEIBHOCTIMU. DTO CIIEJIAHO
HaMepEeHHO, MOCKOJIbKY paHee JAeicTBOBaBIIMe cTaHAapThl THIa DoD-Std-2167, Opliu ocTaTO4uHO
YKECTKO TIPHUBS3aHBI K KACKATHOW MOJICIIH KU3HEHHOTO IHUKJIa (CM. HIKE) M TEM CaMbIM MPETSATCTBOBAIN
WCIOJIL30BAaHUIO 00JIee MPOTPECCUBHBIX TEXHONIOTUH pa3paboTku. COBpEeMEHHBIE CTaHAPThI CTAPAIOTCS
MaKCUMAaJIbHO OOIIMM 00pa3oM OMpeIeTUTh HAOOP BUIOB JACSITCIBHOCTH, KOTOPHIE JOKHBI OBITH
MPEJICTAaBJICHBI B paMKaX )U3HEHHOTO [UKJIIA (C YYeTOM IIeNiel OTIAENbHBIX MPOEKTOB — T.€. IPOEKT, HE
CTPEMSIIIIUICS JOCTUYb KaKUX-TO IEJIeH, MOXKET HE BKIIFOYATh JIEATEILHOCTEH, CBA3aHHBIX C X
JOCTUKEHHUEM ), U ONTUCATh MX MPU MOMOIIN HA0OPOB BXOIHBIX IOKyMEHTOB U PE3yJIbTATOB.

CTouT 3aMETUTh, YTO CTAHAAPTHI MOTYT JIOCTaTOYHO CUIIBHO PAa30MTUCH C pealibHON pa3paboTKOH,
€CJIM B HEH MCIOJIb3YIOTCSl HOBEHIITE METOIBI aBTOMATU3AIMK pa3paboTKu U conpoBoxacHUs [10.
Crangaptel opranuzanuii ISO u IEEE noctpoeHbl Ha 0CHOBE UMEIOLIETOCS AMIIMPUUECKOTIO OIBITA
pa3paboTKH, MOIyYEHHOI'O B paMKax paclpoCTPaHEHHBIX HEKOTOPOE BpeMs Ha3aj MapagurM u
MHCTPYMEHTAJIBHBIX CPEJCTB. TO HE 3HAYUT, YTO OHU yCTAPENIH, IOCKOJIBKY X aBTOPBI UMEIOT
JOCTAaTOYHO XOpOolIee NPECTaBICHUE O HOBBIX METOAAX M TEXHOJOTHAX Pa3pabOTKH U IBITAINCH
cMoTpeTh Bepea. Ho npu ucnosib30BaHUM HOBATOPCKUX TEXHOJOTHUI B pa3zpadboTke I10 MoxeT
0Ka3aThCsl, YTO YacTh TPEOOBAHMIA CTaHIApTa 00ECIICYNBACTCS COBEPIICHHO HHBIMHU CIIOCOOaMH, YE€M 3TO
IIPEyCMOTPEHO B HEM, a YaCTh apTe(aKTOB BOOOIIE HE IPUCYTCTBYET B paMKaX JAHHOW TEXHOJOTHH,
MCYE3HYB BHYTPH aBTOMaTU3UPOBAHHBIX IIPOLIECCOB.

Mopgenu xXu3HeHHOro umkna

Bce obcyxnaemblie cTaHAApTHI TaK WM WHAYE MBITAIOTCS OMUCATh, KaK JOJKEH BBITJISACTD 110001
niporiecc pazpadotku [10. [Ipu 3TOM OHU BBIHYK/IEHBI BBOAUTH CIIMIIKOM OOIIME MOJEIH KU3HEHHOTO
uukia [1O, KoTopsie TAKEN0 UCTOIb30BATh PU OPTraHU3allMi KOHKPETHOTO MTPOEKTa.



B pamkax cnennduueckux Mozenen ;KM3HEHHOTO IUKJIa, KOTOPbIE MPEANHUCHIBAIOT IPaBHIIa
opranu3zanuu pa3padotku 110 B paMkax 1aHHON OTpaciay WIM OpraHU3alluy, ONpeaesstoTes oomee
KOHKPETHBIE TpoLiecchl pa3paboTku. OTINYAIOTCS OHU OT CTAHJAPTOB, MIPEXKIE BCEro, OobIIeit
JIeTalbHOCTBIO U YETKHUM OIMCAHUEM CBsI3€il MEXly OT/AEIbHBIMU BUIAMHU AEATENbHOCTH, ONPEAeICHUEM
MIOTOKOB JIJAHHBIX (IOKYMEHTOB U apTe(PaKTOB) B X0OJI€ JKUZHECHHOTO UKJIA. TaKuxX MoJieseil TOBOJIBHO
MHOT0, (JaKTHUECKH KaXKbIi pa3, KOTJAa HEKOTOpasi OpraHu3alys onpeaessier COOCTBEHHBIH mpolecce
pa3paboTKH, B KAUECTBE OCHOBBI ATOT0 MpoLiecca pa3padaTbIBacTCs HEKOTOPask MOAEIb JKU3HEHHOTO
nukia [10. B pamkax maHHOM JIEKIIMK MBI paCCMOTPHM JIMILB HECKOJIBKO Mozeinel. K coxanennto, oueHb
TSKEJIO BBIOPATh KPUTEPUHU, IO KOTOPBIM MOKHO OBLIO OBl 1aTh XOTh CKOJIBKO-HUOY/Ib MOJIE3HY IO
KJIacCU()MKALIMIO N3BECTHBIX MOJIeIeH )KU3HEHHOT' O UK.

HauOonee mupoko n3BeCTHON M MPUMEHAEMOMN J0JIr0€ BPEeMsl OCTaBaJIach TaK Ha3bIBaeMasi
Kackaonas unv eooonaounasn (waterfall) Mmonenb ®U3HEHHOTO IIMKJIA, KOTOpasi, KaK CUATaeTCs, Oblia
BIIEPBbIE YETKO chopmynrpoBaHa B padote [13] u BnociencTBuu ObuIa 3anieyaTiieHa B CTaHIapTax
MuHucTtepcrBa 000poHs! CIIIA B ceMuaecsaThiX-BOCbMUIECATHIX ro1ax XX Beka. OTa MOJEIb
IpearoiaraeT Nocjae10BaTeIbHOE BBITIOTHEHUE Pa3IMYHBIX BUJIOB ACATEIbHOCTH, HAUYMHAS C BBIPAOOTKU
TpeOOBaHMI U 3aKaHUYMBAsI COPOBOXK/IEHUEM, C YETKUM OIPEAEICHUEM IPAHUI] MEX1y 3TallaMu, Ha
KOTOPBIX Ha0Op JOKYMEHTOB, BEIpAOOTAHHOM Ha MpeAbLIyIeil cTaauu, epelaeTcs B KayecTBE BXOAHBIX
JaHHBIX JUIs cineayroeil. TakuM 00pa3oM, KaXkJbli BUJT AESITEIbHOCTH BBIMOJIHIETCS Ha KAKOW-TO OJHOM
¢aze xxu3HeHHoro 1uKia. [Ipeanaraemast B ctarbe [13] mocnenoBaTenbHOCTD MIaroB pa3padoTKU
nokasasa Ha Puc. 2. «Knaccuueckas» kackaaHas MOJIeb PEANOiIaraeT TOIbKO JBUKEHUE BIEpE]] 110
9TOM cxeme: Bce, He0OXO0MMOe JUIsl TPOBEACHUS OYEPEAHOM NesITeIbHOCTH, JOJKHO ObITh MOJTOTOBICHO
B XO/JI€ MPEIIECTBYIOIINX padoT.

BripaboTka CHCTEMHBIX
TpeOOBaHMIA

> BeipaboTka
TpeboBanuii k [10

— Awnanms

=3 [IPOCKTHPOBAHHE

— Komuposanue

3 TecTUpOBaHNE

e OKcrtyaranus

Pucynok 2. IlocienoBaTeIbHOCTH Pa3padoTKH COTJIACHO «KJIACCHYECKOID) KACKATHOI MoJen.

OpHako eciny BHUMATEIbHO IPOYUTATH CTaThIO [13], oka3pIBaeTCsl, YTO OHA HE NPEAIUCHIBAET
CJIeZIOBaHUE UMEHHO 3TOMY TOPSIIKY paboT, a cKopee, IPeACTaBIsIeT MOJEIb UmepamusHo20 npoyecca
(cm. Puc. 3) — B ee nocieoBaTeIbHOM BHJIE 3Ta MOJEIb 3aKpENUIACh, CKOPEE, B IPEACTABICHUN
YMHOBHHUKOB U3 MUHHMCTEPCTB U YIPABJICHLIEB KOMIIaHUH, pa0OTAIOMIMX C STUMUA MUHUCTEPCTBAMH 110
koHTpakTaMm. [Ipu peanbHOl paboTe B COOTBETCTBUH C MOJEIIBIO, IOMYCKAIOIEH ABMKEHHE TOJIBKO B
OJIHYy CTOPOHY, OOBIYHO BO3HUKAIOT IIPOOJIEMBI TPU OOHAPYKEHUH HETOPAOOTOK M OIMHUOOK, CACITAHHBIX
Ha paHHMX 3Tanax. Ho emie 6osee TsSHKeIo UMETh AeI0 C U3MEHEHUSIMH OKPYKEHUs, B KOTOPOM
paspabateiBaetcs [10 (3T0 MOTYT OBITh M3MEHEHHUS TPEOOBAHUH, CMEHA TIOJIPSTIMKOB, H3MECHECHHS
MIOJIUTHK pa3padaThIBarOIIei MM SKCIUTyaTHPYIOIIEH opraHu3aiuy, U3MEHEHHUS OTPACIIEBbIX CTAaHapTOB,
NOSIBJIEHHE KOHKYPHUPYIOIIUX IPOAYKTOB U TIp.).



BripaboTka crcTeMHBIX

TpeboBaHmi D S

| BripaGoTka

Tpebosanuii k [10 €

| Amnanus | —

3| IIpocKTHpOBAHUE | €=

——3| KomupoBanne |€=—

> TectupoBanue €€

— Dxcrryartanus

Pucynok 3. Xoa pazpadoTku corjiacHo cratbe [13].

PaboTaTh B COOTBETCTBUM € ATOH MOJAEIBIO MOXKHO, TOJIBKO €CIIH yJIaeTcs NPEABUIETh 3apaHee
BO3MOJKHBIE TIEPUIIETUH X0JIa MPOEKTA U THIATEIBHO COOMPATh M MHTETPUPOBATH MHPOPMALIMIO HA
NEPBBIX ATaIaX, C TEM, YTOOBI BIIOCIEICTBUN MOXKHO OBLIO M0JIb30BaThCS UX Pe3yJbTaTaMK 0€3 OIIIAIKU
Ha BO3MOJKHbIE U3MEHEHHUS.

Cpenu pa3pabOTUMKOB U UCCIIEOBATENCH, UIMEBIIUX JIENO0 C pa3paboTkoii cioxHoro 110,
MPAKTUUYECKH C CAaMOT0 3apOKIEHUS WHIYCTPUU MTPOU3BOCTBA ITporpamm (cM., Harmpumep, [14])
00JBIIYIO TOIYJIIPHOCTD UMENIU MOCIH 2680IF0YUOHHBIX WIHA UMepamueHbIX TIPOLIECCOB, IIOCKOIbKY OHH
obnagaroT 6oJbIel THOKOCTHIO M CIIOCOOHOCTHIO Pab0TaTh B MEHSIIOIIEMCSI OKPY KCHHH.

Hmepamuensvie unv unkpemenmansbHvlie mooeau (U3BECTHO HECKOJIBKO TaKUX MOJeNeit)
MpEearoiaratoT pa3dueHue co3aBaeMoi CUCTEMbI Ha HA0Op KYCKOB, KOTOpPBIE pa3pabaThIBalOTCS C
MTOMOIIBIO0 HECKOJIBKMX MOCIEA0BATEIbHBIX IPOXO/I0B BCEX padOT WIIM UX YACTH.

Ha nepBoii utepanuu pa3padbarbiBaeTCsl KyCOK CUCTEMBI, HE 3aBUCALINI OT npyrux. [Ipu sTom
OosblIast YacTh WIIM 1aXKe MOJIHBIN IIUKJI pabOT MPOXOIUTCS HA HEM, 3aTEM OLIEHUBAIOTCS Pe3yJIbTaThl U
Ha CIIeyIOIeN UTepaluy 100 NepBbIi KyCOK IepeaebIBacTC, MO0 pa3padaThIBaeTCs CIeIy O,
KOTOPBIIl MOXKET 3aBUCETh OT IIEPBOT0, JIMOO KaK-TO COBMEIIAETCS 10paboTKa MePBOro Kycka ¢
no0aBiieHEM HOBBIX (DYHKIHIA. B pe3ynbraTe Ha KaKJOW UTEpalii MOXKHO aHAJTHM3UPOBATh
MIPOMEKYTOUHBIE PE3YIbTAaThl PA0OT M PEaKIMIO Ha HUX BCEX 3aMHTEPECOBAHHBIX JIML, BKIIIOUYAs
I10JIb30BATENEH, U BHOCUTh KOPPEKTUPYIOIINE U3MEHEHNUS Ha clieyomux urepauusx. Kaxnas nrepauus
MOJKET COZIepKaTh MOJHBINA HA0Op BUIOB JIEATEILHOCTH OT aHAJIN3a TpeOOBaHU, 10 BBOJA B
JKCIUTyaTanuio ouepentoit yactu 110.

Amnamm3 TpeboBaHui Amnanms TpeboBaHIH
L (YN
IIpoextupoBanue IIpoextupoBanue IIpoextupoBanue
G N AN
Konuposanue Konuposanue Konuposanue
L L L
TectupoBanue TectupoBanue TectupoBanue
Pa3BeprhiBanue PasBeprriBanue
OKITyaTanust
1-1 urepanus 2-5 UTEpaLus 3-s urepanus

Pucynok 4. Bo3MoxxHBIii X0 pa0oT 110 HTEPATHBHOI MO/IeJIN.



Kackamgnast Moiesib ¢ BO3MOKHOCTBIO BO3BPAIICHUS Ha MPEIIISCTBYIONMIUHN IIar MNPy HE0OX0IUMOCTH
MEPECMOTPETH €r0 Pe3yIbTaThl, CTAHOBUTCS UTEPATUBHOM.

HTepaTuBHBII Mpolece MpeanoaraeT, 4To pasHble BUbI JeSITEIbHOCTH HE MPUBSI3aHbl HAMEPTBO K
oTpezieIEHHBIM dTarnaM pa3paboTKH, a BHIITOJIHAIOTCS 110 MEpe HEOOXOAUMOCTH, NHOT1a TIOBTOPSIOTCSI, 710
TEeX HOp, OKa He OyIeT MOJIy4yeH HYKHbIM pe3ysbTar.

BMecTe ¢ THOKOCTBIO ¥ BO3MOYKHOCTBIO OBIC
IIPHUBHOCAT OJOIIOJHUTCIBHBIC CIIOKHOCTU B YIIP

TPO p€arupoBaTb Ha UBMCHCHU UTCPATHBHBIC MOICIIN
ABJICHHUC IIPOCKTOM U OTCJIC)KMBAHUEC €T0 XOJ4a. HpI/I

HCII0JIb30BAaHNN UTEPATUBHOIO MOAXO0/AA aIEKBaTHO OLEHUTH TEKYLIEE COCTOSHUE IPOEKTa U
CIUTAHHUPOBATH JJOJITOCPOYHOE PA3BUTHE COOBITHI, a TAKKE MPECKA3aTh CPOKU U PECYPChI, HEOOXOIUMBIE
111 o0ecTIeYeHUs OTIPEIeNIEHHOT0 KaueCcTBa Pe3yJibTaTa, 3HaUUTENIbHO CI0XKHEE, YeM JUIs KaCKaJHbIX
MIPOEKTOB (KOHEUHO, ITPU OTCYTCTBUU U3MEHEHUH, BIUSIOUIUX HA XOJ MOCIEIHUX).

CoBokymHast A
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Omnpenenenue 3anad,

/_ ___’, Xon pabot

OHGHKa AJIBTCPHATUB,

aJbTEPHATUB, BBIJICJIEHUE PUCKOB U
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pupnr———
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AHanmn3 prucKoB
AHanmu3 pucKoB
AHanu3 puCKOB
dukcanms -~ PaGouwnit
pe3yJbTaToB Tporormm HpOTOTHII
b Ipororun
DKCIIepTU3bI
p [InaH KU3HEHHOTO — _I:./Ionenn Mozenu Ha6ops! TecToB
MKia 1 paboTsl ¢ | Kopnemmus - —
— —

TpeOOBaHUAMHU

[Inan
pa3paboTKH

HIPOIYKTa -
Pa3paboTka u —
BaJTUIALIAS
TpeGoBaHui [IpoextupoBanue
Moyen

IInan nHTErpanuu Bepudukanus u
TCCTHPOBAHNA BaJIUIALUS IPOEKTA TeCTHpOBa‘H”'e\
onyJeH
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\ TECTHPOBAHHUE N
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IIpuemounoe
\ TECTHPOBAHHUE Paspatorka u
Tnanuposanue Pa3BepThiBaHHE BepuduKarus
OYEepEIHOM YacTU
CIELYIOIINX
UTEepaLH HPOAYITE

Pucynok 5. M300pakeHue xona padoT mo cnupaibHOii Mogeau corjacuo [15].

PaBBI/ITI/IeM nacu I/ITepaLII/Iﬁ ABIISACTCA cnupaﬂbuaﬂ MOACJIb ) XU3HCHHOTI'O ITUKJIA HO, Hpe,[IHO)KCHHaSI
bosmom B [15]. OHa npenyiaraet Kaxayro UTEpALMI0 HAYMHATH C BBIJECICHUSA 1I€JIeH U TUIaHUPOBAHUS
OHGpGHHOﬁ I/ITepaHI/II/I, onpez[eneHmI OCHOBHBIX aJIBTepHaTI/IB nu OI‘paHI/I‘-ICHI/Iﬁ HpI/I €€ BBIIIOJIHCHHUH, UX

OLIEHKH, a TAKXX€ OLIEHKU BO3HHUKAIOIUX PUCKO
3aKaH4YMBATh UTEPALNIO OLIEHKOH pe3yIbTaToOB

B U OIpeieNieHus CIIoco00B N30aBJICHHS OT HUX, &
MIPOBEJICHHBIX B €€ paMKax padoT.



OCHOBHBIM €€ HOBBIM 3JIEMEHTOM SIBJISIETCS 0011asi CTPYKTypa AEMCTBUI Ha KaXA0H UTepaluyd —
[IJIAaHUPOBAHUE, ONPEICIICHHUE 3a1a4, OTPAaHUYCHUN U BAPUAHTOB PELICHUN, OLICHKA IIPEIIOKEHHBIX
pEILIeHNU U PUCKOB, BBIMOJIHEHUE OCHOBHBIX pabOT UTEpalMM U OLIEHKA UX PE3yJIbTaToB.

Hazpanue crimpanbHOM 3Ta MOJeNb MOJIy4nsIa U3-3a H300pakeHns Xo1a padoT B «IIOJISIPHBIX
KOOp/AMHATax», B KOTOPBIX YIOJI COOTBETCTBYET BBINOJIHAEMOMY 3Tally B paMKax oOIIel CTPYKTYpPbI
UTEpaLni, a yJaJIeHue OT Havajla KOOPAUHAT — 3aTPauyeHHBIM PECYPCaM.

Puc. 5 nmoka3siBaeT BO3MOKHOE Pa3BUTHUC MPOCKTA 11O cnnpam,Hoﬁ MOACIN — KOJHMYCCTBO BUTKOB, a
TAKKC PACIIOJIOKCHUEC U Ha60p BUIOB ACATCIIBHOCTHU B IIPABOM HUKHEM KBAJIPAHTC MOTYT U3MCHSATBHCA B
3aBUCHUMOCTH OT PE3YJIbTATOB INIAHUPOBAHHA U aHAJIM3a PUCKOB, IIPOBOJUMBIX Ha NPCAbIAYIIHUX dTalax.

Ha cnenyromeit 1€k Mbl pacCCMOTPUM B JAETaJISAX 1Ba COBPEMEHHBIX UTEPATUBHBIX Mpolecca
pa3paboTku — yHU(PHUIMPOBaHHBIN Mpolecc pa3paboTku Rational u skcTpeManbHOe MPOrpaMMHPOBAHUE.
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