MHTETPUPOBAHHbLIE CUCTEMDbI
YINPABJIEHUA

Jlekumnsa Ne11

NMporpammHoe ob6ecnevyeHue UCY



NCY. lNporpammHoe obecrnevenmne NCY

NMpouecc co3aaHusn

lMpouecc co30aHusi npo2paMMHO20 obecrneyeHUs1 — 3TO MHOXECTBO
B3aMMOCBSI3aHHbIX NPOLIECCOB N Pe3yrnbTaToB UX BbINOMHEHUS, KOTOPbIe
BEAYT K CO34aHMI0 MNPOrpamMMHOro NpoaykTa.

dyHoameHTanbHble 6a3oBble npouecchl, 6e3 peanu3aumm KOTOPbIX He
MOXET OOOMTUCb HM ofdHa TexHonorna paspadoTkm MpPorpaMMHbIX
NPOaYKTOB.

1. Paspabomka cneuucukayuu [I10. 310 dQyHOaMeHT nbon
nporpammHon cuctemsl. Crneumndmkaums onpegenser Bce PyHKUUN U
OENCTBUS, KOTOpble DYyAET BbINONHATL pa3pabaTbiBaemMasi cuctema.

2. [lpoekmupoesaHue u peanusayusi (npouszeodcmeo) [10. 3710
npouecc HenocpeacTtBeHHoro co3gaHmss [1O0 Ha  ocHoBe
cneumdunkauunn.

3. Ammecmauyusi 10. PaspabotaHHoe nporpammHoe obecnevyeHune
OOMKHO ObITb aTTecToBaHO Ha COOTBeTcTBME TpeboBaHUAM
3aKas4vuka.

4. OJeonrwuyussi [10. Jliobble nporpaMMHbIE CUCTEMbI  OOMMKHbI
MOONAOULINPOBATLCA B COOTBETCTBUM C U3MEHEHUSAMU TpeboBaHUN
3aKas4yuka.



NCY. lNporpammHoe obecnevenmne NCY

Moaenwu npouecca co3gaHus

Modenb npouyecca co30aHusi npo2paMMHO20 obecriedeHus - 3TO
obulee abcTpakTHOE npeacTaBneHne gaHHoro npouecca. Kaxgas takas
Moaenb npeacTtaeBnseT npouecc co3ganusa NO B KakOM-TO CBOEM
"paspese”, Ucnosib3ysa ToNbKO onpeaeneHHyo YacTb Bcen MHGOpMaLnm
O npouecce.

1. KackadHassi moOdesnib. OCHOBHble 0a3oBble BUObl OEATENbHOCTH,
BbINOMNHsieMble B npouecce co3gaHus MO (Takne, kak paspaboTka
cneundukauum, NPoekTMpoBaHMe N MPOM3BOACTBO, aTTecTaums U
moaepHmsauusa 10), npeacTaBnsaTCA Kak OTAENbHbIE 3Tanbl 3TOrO
npouecca.

2. JeosiroyuoHHasi Mmodesib pa3pabomku l10. 3nech
nocrnenoBaTenibHO NepemMeXxaroTca atanbl PopMUPOBaAHUSA
TpeboBaHun, paspaboTkn MO u ero arrectaymn. lepBoHavarnbHO
nporpamMmmHasl cuctema obICTpO paspabaTbiBaeTcsi Ha OCHOBE
HEKOTOPbIX abCTpaKTHbIX 00LLMX TpedboBaHUN. 3aTEM OHU
YTOYHSAIOTCSA U OETAaNU3NPYyTCS B COOTBETCTBUM C TpeboBaHMAMMA
3akasuduka. [lanee cuctema gopabarbiBaeTcsl U aTTecTyeTcs B
COOTBETCTBUM C HOBbIMW YTOYHEHHBLIMU TPEOGOBAHUSAMMN.,



NCY. lNporpammHoe obecrnevenmne NCY

Moaenu npouecca co3gaHus

3.

Modenb d¢opmanbHou pa3pabomku cucmem. OcHOBaHa Ha
pa3paboTtke doopmanbHom MaTeMaTN4eCKom cneumdunkauum
NporpaMMHON CUCTEMbI W NpeobpasoBaHMK 3TOW crieundunkaumnm
NOCPeaCcTBOM  creumaribHblX  MareMaTUyeckKmx  MEeTodoB B
ncnonHaemble nporpammel. [lpoBepka coOOTBETCTBUA crieundunkaumnm
N CUCTEMHbIX KOMMOHEHTOB TaKXe BbIMOJHAETCS MaTeMaTU4YeCKUMMU
METOOaMM.

Modenb paspabomku [10 Ha oOCHoge paHee CO30aHHbIX
KoMrnoHeHmoe. [lpegnonaraet, YTo OTAESfbHbIE COCTaBHble 4acTu

nporpamMMHON CUCTEMbI YXKe CYLLECTBYIOT, T.€. co3aaHbl paHee. B aTtom
clyyae TexHonorn4yeckum npouecc cosganma [NO ocHoBHOe BHMMaHune
yaoensieT MHTerpauum otaeribHblX KOMMOHEHTOB B ObLLee Lerioe, a He
NX CO34aHMUIO.



NCY. lNporpammHoe obecrnevenmne NCY

Moaenu npouecca co3gaHus

KackadHasi u 3gosiroyuoHHasi Modersiu pa3padboTkm LLUMPOKO
ncnonb3yTca Ha npakTuke. Mogens doopmarnbHou paspaboTkm cuctem
YyCMEeLHO NpUMeHSANacb BO MHOMMX NPOeKTax, HO KONM4ecTBO opraHn3aunm-
pa3paboTyYMKOB, MOCTOSAHHO UCMONbL3YHOLLUX 3TOT METOA, HEBESUKO.
Aicnonb3oBaHMe roToBbIX CUCTEMHbLIX KOMMOHEHTOB MPaKTUKYETCH
NOBCEMECTHO, HO BONBLLUMHCTBO OpraHn3aunn He NPUOEPXKNBAKOTCA B
TOYHOCTU Moaenu paspaboTkm MO Ha ocHoBe paHee co3daHHbIX
KOMIMOHEHTOB. BMecTe ¢ TeM 3TOT MeToA AOIMKEH NONYYUTb LLUMPOKOE
pacnpocTpaHeHue B 21 cToneTumn, NockosbKy cbopka CUCTEM U3 TOTOBbLIX
NN paHee UCnosib30BaHHbIX KOMMNOHEHTOB 3HAYUTESNbHO YCKOPSET
pa3pabotky [10.



NCY. lNporpammHoe obecrnevenmne NCY

KackagHasa moaenb

OcHoOBHble NpuHUMNUarnbHble aTanbl (CTagun) 3ToOM MOLENN OTpaXatloT BCe
6as3oBble BMOblI AeATENbHOCTHN, Heobxoanmble anga cosganus MNO.

1.

AHanu3 u ¢gopmupoeaHue mpeboeaHul. lyTeM KOHCynbTaUUn C
3akasumkom [10 onpepensietca  dQyHKUMOHANbHbIE BO3MOXHOCTH,
OrpaHNYeHnsa 1 Lienn co3gaBaemMon nporpaMmmMmHON CUCTEMBI.

llpoekmupoeaHue cucmembl U MpPo2paMMHO20 obecrieYyeHusl.
[Mpouecc  npPoOEKTUpOBaHUSI  CUCTEMbI  pa3bMBaeT  CUCTEMHbIE
TpeboBaHMss Ha TpeboBaHWUS, npeabsBNsieMble K annapaTHbIM
cpeactesam. U TpeboBaHus K nporpaMMHOMY O06ecneyYeHnto CUCTEMBI.
PaspabartbiBaeTcs oOLwas apxutektypa cuctemsl. [Mpoektuposanue 10
npeanonaraer onpegerieHne M ornnmcaHMe OCHOBHbLIX MNPOrpPaMMHbIX
KOMMOHEHTOB N UX B3aUMOCBSA3EN.

KodupoeaHue u mecmupoegaHue rnpo2paMMHbIX Modysieu. Ha 3Ton
ctagun apxutektypa O peanusyetcsa B BUAe MHOXECTBaA Nporpamm
UNnM nporpamMmmMmHbIX Moayrnen. TecTupoBaHWe Kaxgoro moaynd
BKITIOYAET MNPOBEPKY €ro COOTBETCTBMA TpeboBaHUsIM K AaHHOMY
MOAYIo.



NCY. lNporpammHoe obecrnevenmne NCY

KackagHasa moaenb

4.

C6bopka u mecmupoeaHue cucmemsbl. OTOoenbHbIE MpPorpaMmmbl U
nporpamMMHbie MOAYSNIN  UHTErpupyroTcsad U TECTUPYKTCA B Buae
LLenoCTHOU cucteMsbl. [lpoBepseTcs, COOTBETCTBYET fiM CUCTEMA CBOEM
cneundukaunn.

Akcnnyamayusi u conpoeoxxdeHue cucmembl. OBbIHHO (XOTA N He
BCerga) aTo camas anutensHas gasa »xkmsHeHHoro uukna No. Cucrema
WHCTannupyeTcs, W HayMHaeTcsa nepuod €e  3KchnyaTtauuwu.
ConpoBoXxaeHne cUcTeMbl BKIKOYAET ucrpaBreHne owwmnbokK, KOoTopble
He Obin ODHapyXeHbl Ha Oonee paHHMX aTanax XXU3HEHHOro UWMKNa,
COBEPLUEHCTBOBAHME  CUCTEMHbLIX  KOMMOHEHTOB W "MOAroHKy"
dyHKUNOHaNbHbIX BO3MOXHOCTEN CUCTEMBI K HOBbIM TPEOOBaHUAM.



NCY. lNporpammHoe obecrnevenmne NCY

KackagHasa moaenb

Puc. 3 1. AGuenn st unnt npomsmmyoo obecnewenus



NCY. lNporpammHoe obecrnevenmne NCY

KackagHasa moaenb

[TOCKOMbKY Ha KaXkaoM 3Tane npoBoAsTCs onpeaeneHHble paboTbl U
opopMnseTca ConyTCTBYOLWAA JOKYMEHTaL NS, NOBTOPEHME 3TaroB
NpPUBOAMT K MOBTOPHLIM paboTam 1 3Ha4unTeNbLHbIM pacxogam. [1oaTomy
nocre HebonbLOro Yymncna NoBTOpPEHU 0ObIYHO "3aMopakueaemcs™
4yacTb aTtanoB co3ganua N0, Hanpumep atan onpeageneHnsa TpedboBaHNn, HO
Npo4oSIKaeTCA BbINOMHEHWE nocreayrwmx atanos. Bo3Hukarouwme
npobnembl, peleHne KoTopbIX TpedbyeT Bo3BpaTa K "3aMOpPOXKEHHbIM"
aTanam, UrHOPUpPYoTCAa NMOO aenarTcs NOMbITKU PELUNTb NX NPOrpPamMMHO.
"3amopaxmnBaHue" atana onpeaeneHns TpeboBaHNM MOXET NPUBECTU K
TOMY, 4YTO pa3paboTaHHasi cuctema He ByaeT yaoOBMETBOPSATbL BCEM
TpeboBaHNAM 3aKa34ymka. OTO TaKkKe MOXET NPUBECTU K MOSBIIEHMIO NSI0XO
CTPYKTYPUPOBAHHON CUCTEMbI, ECIN YNYLLEHUA 3Tana NpPoekTUpoBaHnS
NCMPaBnAOTCSA TOSTIbKO C MOMOLLLI MPOrpamMMUCTCKUX XUTPOCTEWN.

[MocnegHwun atan xusHeHHoro umkna MO (a3kcnnyaTtauus u
COMpPOBOXAEHME) — 3TO "NONHOLIEHHOE" UCcnonb3oBaHMe NPOrpaMmMHON
cuctembl. Ha aTtom atane moryT obHapyXuUTbCs OLLIMOKN, OOMNYyLEHHbIE,
HanpuMmep, Ha NepBoM aTane dbopmMmrupoBaHuUa TpedoBaHUN.



NCY. lNporpammHoe obecrnevenmne NCY

KackagHasa moaenb

MoryT Takke NposiBUTbLCA OLIMBKM MPOEKTUPOBAHUA N KOOAUPOBaHUS,
YTO MOXeT noTpeboBaTb onpeaeneHna HoBbIX dYHKUWMOHAarbHbIX
BO3MOXHoCTen cuctembl. C Opyronm CTOPOHbI, CUCTEMA MNOCTOSHHO
OOMMKHA ocTaBatbca pabotocnocobHon. BHeceHune HeobxoaumbiX
N3MEHEHNN B NPOrpaMMHYy0 CUCTEMY MOXET noTpeboBaTb NOBTOPEHUS
HEKOTOPbIX UMK AaXke BCeX 3TanoB npouecca cos3ganma MO.

K HedocmamkamM kKackagHOM MOOENn MOXHO OTHEeCTU Heaubkoe
pa3bueHue npouecca co3gaHusa MO Ha oTaenbHble PUKCUPOBAHHBbIE
otanbl. B 9tom wmMogenu onpegenswoolive CUCTEMY  peLleHus
NPUHMMAIOTCA Ha PaHHMX 3Tanax M 3aTeM UX TPYOHO OTMEHUTb UNnu
N3MEHUTb, OCODEHHO 3TO OTHOCUTCA K (POPMUPOBAHUIO CUCTEMHbIX
TpeboBaHuW. MoaToMy KackagHaa Modernb MPUMEHSIETCS Torga, Koraa
TpeboBaHMa dopmMann3oBaHbl AOCTAaTOMHO YETKO U KOPPEKTHO. BmecTe
C TEM KackafHas MOAENb XOPOLWO oTpa)aeT npakTuky codgaHusa [10.
TexHonormn co3pgaHua [10, ocHoBaHHble Ha AOaHHOM MOAEnNw,
NCNOMb3YITCA MOBCEMECTHO, B 4YaCTHOCTM ANdA pa3paboTku CUCTEM,
BXOASALMX B cOCTaB 60ONbLUNX UHXEHEPHbIX MPOEKTOB.



NCY. lNporpammHoe obecrnevenmne NCY

JBONIOLUMOHHAA MoAaerib pa3pabdboTku

OTa Mogenb OCHOBaHa Ha cnegywuwen wunaee:. paspabaTbiBaeTcs
nepBoHa4danbHas BEpcus nNporpaMMHOro npoaykra, Kotopas nepenaeTcs
Ha WUCMbITaHWE MOSib30BaTeENAM, 3aTeM OHa JopabaTtbiBaeTcs C y4eTOM
MHEHWS Mofib3oBaTerien, Nory4yaeTcs NPoOMeXyTodHas BEPCUs NMPOAYKTa,
KOTopasas TakKkKe npoxoauT "UcrnbiTaHWe nonb3oBaTenemMm”, CHoOBa
agopabaTblBaeTCA W rak HECKONbKO pa3, noka He 0Oyaer nonydeH
HeobXxoaAnMbIN NMporpamMmMHbIN MPooykm. OTANYNTENBHON YEePTON AaHHOW
MOOENN  4dBNAEeTCs TO, YTO fpouecchbl crneuyuguyupoeaHus,
paspabomku u ammecmauyuu O ebINOsIHAOMCS napassiesibHO Npu
NOCTOAHHOM OOMeHe WHdopMauuen wmexay Humu. PasnuyalT gBa
noaxoaa K peanusaumm 3BOSMIOLUMOHHOIO MeToga pa3paboTku.



NCY. lNporpammHoe obecrnevenmne NCY

JBONIOLUMOHHAA MoAaerib pa3pabdboTku

1. [MoOxo00 npobHbIx pa3pabomok. 3pecb OOnblIyd ponb Urpaet
NOCTOSIHHas paboTa C 3aKasyuMkoM (U nosib3oBaTensiMu) ans Toro,
4yTOObl OnNpedennTb MNOMHy cuctemy TpebosanHun Kk [10.
Heobxoammyo Ans pas3paboTkm KOHEYHOW Bepcun npoaykta. B
paMKax 9TOoro nogxoda BHadane paspabarbiBalOTCA Te 4YacTu
CUCTEMbI, KOTOPble O4YEBMOHbI WM XOPOLWO cheundunumpoBaHbl.
Cuctema aonwounmoHnpyet (gopabartbiBaeTca) nytem gobaBrieHUs
HOBbLIX CPEACTB N0 Mepe UX NPeasioXeHNs: 3aKas3yvmnKoM.

2. lMpomomunupoeaHue. 30eCb LUENb npouecca 3BOSIOLMOHHON
paspaboTtkn [10 gaBnseTcss noatanHoe YTOYHeHWe TpeboBaHUN
3aKas4yuka n, crnenosaTensHo, nony4vyeHme 3aKOHYEHHOW
cneundukaumn, onpegensawowen paspadbaTtbiBaEMYO  CUCTEMY.
[TpoTOTUN OOBIYHO CTPOUTCA AN  IKCMNEPUMEHTUPOBAHUA C TOW
4YacTblo TpeboBaHUM 3akasyuka, KoTopble CcHOPMUPOBAHLI HEYETKO
NN C BHYTPEHHUMMN MPOTUBOPEHUAMMN.



NCY. lNporpammHoe obecrnevenmne NCY

JBONIOLUMOHHAA MoAaerib pa3pabdboTku

J0HN3H08
OMMCaHMe

Puc. 3.2, Jaarroyuonnng sodeas paspabomnu



NCY. lNporpammHoe obecrnevenmne NCY

JBONIOLUMOHHAA MoAaerib pa3pabdboTku

OBOSIIOLUMOHHBLIN Noaxon YacTto bonee addeKTUBEH, YEM NOAX0A,
NOCTPOEHHbIN HA OCHOBE KackagHOW Moaenn, ocobeHHo ecnn TpeboBaHus
3aKasdumka MOoryT MeHATLCA B npouecce pa3paboTku CUCTEMBL.

JocmouHcmeom npouecca co3ganma 1O, NOCTPOEHHOro Ha OCHOBE
9BOMKOLMOHHOIO Noaxoaa, ABNsIETCA TO, YTO 34ecCh cneundukaunsa MmoxeT
pa3pabaTtbiBaTbCsl NOCTENEHHO, MO MEPE TOro Kak 3akas4vuk (Unu
nonb3oBaTenn) oco3HaeT n chopMynupyeT Te 3agadun, KOTopble OOMKHO
pellaTb nporpaMmmHoe obecneveHme.

BmecTe ¢ TeM AaHHbIN NOAX0O UMEET U HEKOTOPble Hedocmamku.

1. MHorne oaTanbl npouecca cos3gaHma [10 He OOKYMEHTUPOBAaHLI.
MeHemkepam npoekta cos3gaHma 1O Heobxogumo  perynsipHo
OOKYMEHTaNbHO OTCneXxuBatb BbINOMHEHWE paboT. Ho ecnn cuctema
paspabaTtbiBaeTcd  ObICTPO, TO  3KOHOMWYECKMU HEe  BbIFOOQHO
OOKYMEHTUPOBATb KaXKayk BEPCUID CUCTEMBI.

2. Cnctema 4yacTto nony4vaetrcsl MroxXo CTPYKTYpUpoBaHHOW. [1OCTOSIHHbIE
N3MEHEHMA B TpeboBaHMAX NPUBOAAT K owmbkam U ynyweHusim B
ctpyktype [10. Co BpemMeHeM BHECEHME W3MEHEHUN B CUCTEMY
CTaHOBUTCS BCe Doriee CrioXHbIM 1 3aTpaTHbIM.



NCY. lNporpammHoe obecrnevenmne NCY

JBONIOLUMOHHAA MoAaerib pa3pabdboTku

YacTto TpebytoTca cneumnarnbHble cpeacTBa U TEXHONOrmu paspaboTku
[10. 310 BbLI3BAHO HEOOXOANMOCTbLIO DbICTPON pa3paboTku BepcuUmn
nporpamMmMmHOro npoaykra. Ho, ¢ opyron CTOpoHbI, 3TO MOXET MPUBECTU K
HECOBMECTUMOCTN HEKOTOPLIX MPUMEHSIEMbIX CPEACTB U TEXHOMNOIMNHN,
4YTO, B CBOIO o4epedb, TpebyeT Hannuma B KomaHae pa3paboTymnkonB
cneunanmucToB BbICOKOIO YPOBHS.

OBOSIIOLUMOHHBLIA  Moaxoa Haubonee npuemnem anst  paspaboTku
HebonbLnx nporpammHblix cuctem (oo 100 000 cTpok Koga) N CUCTEM
cpegHero pasmepa (o 500 000 cTpok Koada) ¢ OTHOCUTENBHO KOPOTKUM
CPOKOM XU3HW. Ha 6onbLlImnx OOMroXuUBYLLNX CUCTEMAX CIULLKOM 3aMETHO
NPOSIBNSAOTCA HedocTaTKM 3Toro nogxoga. [na co3gaHmsa Takux CUCTEM
NCnonb3yeTcsl cMeLwaHHbIM nogxond K co3gaHuto MO, koTopbin BoOOpan 6bl
B cebsa nydwue 4YepTbl KackagHou W 3BOMOLUMOHHOM  Moaeneun
pa3paboTkn.



NCY. lNporpammHoe obecrnevenmne NCY

dopmarnbHaa pa3padboTka cuctem

ITOT noaxofd Kk co3gaHuto NO nMMeetT MHOro 4YepT, CXOAHbIX C KacKkagHoW
MOLENb, HO TMOCTPOEH Ha O0ocCcHOBe dopMarsibHbIX MaTemMaTUdecKmnx
npeobpasoBaHNN CUCTEMHOW cneundunkaumm B NCNOSTHAEMYIO NporpamMmy.
30ecb Ons ynpoweHus He ykasaHbl obpaTHble CBA3WM Mexay aenamu

npouecca.
Orpanencrme DoprasH Gopuaniye
Tpebosasiin cnewsbmaws J  \ npeobpasosanns

Puc, 3.3, Modeas opwarswott paspadomyu 110

Chopea u Tecm:
DOBINHE CHCTEMY

» l‘l‘ ~,




NCY. lNporpammHoe obecrnevenmne NCY

dopmarnbHaa pa3padboTka cuctem

Mexay QOaHHbIM NOAXOOOM UM KackagHoM MOESibo CYLLeCTBYIOT
criegyroume KapanHarnbHble OTIINYUA.

30ecb  cneundukauma  CUCTEMHbIX  TpeboBaHMM  UMeEET  BU[
aoetannusnpoBaHHOW opmarnbHOW crneundukaumm, 3anucaHHOU C
NOMOLLbLIO cneunanbHOM MaTeMaTU4YeCcKon HoTauun.

[Mpoueccbl NPOEKTUPOBAHUS, HanMMCaHUA TMPOrpaMMHOIO koga W
TECTUPOBAHNA CUCTEMHbIX MOAYNEN 3aMEHSIIOTCA MNPOLEeCCoM, B
KOTOPOM dpopmanbHasa crneuudukauusi nyTeM nocrneaoBaTenbHbIX
dopmanbHbIX npeobpaszoBaHnin TpaHCHOPMUPYETCA B UCTMOMHAEMYHO
nporpammy.



NCY. lNporpammHoe obecrnevenmne NCY

Pa3paboTka Ha ocHOBe paHee co34aHHbIX KOMMOHEHTOB

B 6onblMHCTBE NPOrpamMMHbIX MPOEKTOB MNPUMEHAETCS MNOBTOPHOE
NCMNOMb30BaHNE HEKOTOPLIX MpPorpaMMHbIX Moaynen. 3TO 0ObIYHO
cryydaeTcs Tam, rge paspaboTumkm NpoekTa 3HaKT O paHee co3daHHbIX
NporpaMMHbIX MPOAYyKTax, B COCTaBe KOTOPbIX €CTb KOMIMOHEHTHI,
npubnn3anTenbLHO yaoBMeETBOpsOWNE TpeboBaHUAM paspabaTbiBaeMbIX
KOMIMOHEHTOB. OTU KOMMOHEHTbl MOANUUNPYIOTCA B COOTBETCTBUM C
HOBbIMW TpeboOBaHUSAMWN N 3aTEM BKMNOYAETCsl B COCTaB HOBOW CUCTEMBbI.
B oaBonounoHHOM Mogenu paspaboTkm Ons yCKOPEHUs1 npouecca
cos3gaHusa 1O noBTOpHOE  MCMNOMb30OBaHWE paHee  COo34aHHbIX
KOMMOHEHTOB MPUMEHAETCHA OOCTaTOYHO YacTo.

OTOT NOAX04 OCHOBAH Ha Hanuumn 6onbwon 6asbl CyLECTBYHOLLMX
NporpaMMHbIX KOMMOHEHTOB, KOTOpble MOXHO MWHTerpupoBatb B
co3daBaeMylo HOBYK cuctemMy. HacTto TakMmMm KOMMNOHeHTaMn ABMAKTCS
cBOOOAHO nMpodaBaeMble Ha pbiHKE NPOrpamMMHble MPOAYKTbI, KOTOPbIE
MOXXHO WCNONb3oBaTb AN BbLIMOMHEHUA ONpefeneHHbIX cheunasrbHbIX
OYHKUMN, TaKnUx Kak dopmatuposaHmne TEKCTa, Yymcnosble
BblYUCIIEHNA © T.N.



NCY. lNporpammHoe obecrnevenmne NCY

Pa3paboTka Ha ocHOBe paHee co34aHHbIX KOMMOHEHTOB

B aToM nogxoae HadanbHbIN 3Tan cneuuguumpoBaHus TpebosaHnM K
9Tan aTTecTauMm Takue Xe, Kak U B Opyrux Mogendx npouecca
cosgaHma [10. A 9aTanbl, pacrnofioXeHHble MeXay HUMKU, WUMEIDT
crieayroLmn CMbICHT.

1.

AHanu3 komrnoHeHmos. limes cneuundukaumio TpedboBaHU, Ha
9TOM 3Tane OoCyLWeCTBNSAETCS MOUCK KOMMNOHEHTOB, KOTOPbIE MOITN
Obl yOoOBNETBOPUTL COOPMYNMPOBaHHLIM TpeboBaHnAM. OB6bIYHO
HEBO3MOXHO TOYHO COMOCTaBUTb  (PYHKUUK, peanusyemble
OTOBbIMA  KOMMOHEHTaMN, U YHKUUK,  OnpeaesrieHHble
cneuudukaunen TpedboBaHun.

Modugpukayuss mpeboearHuu. Ha 31O ctagum aHanumsnpyroTcs
TpeboBaHUA C Y4ETOM MHGPOPMALMN O KOMMOHEHTaX, MONy4YeHHON
Ha npeablaywem 3Ttane. TpeboBaHMA MOOANDUUMPYIOTCS TakuMm
obpa3oM, 4TOObLI MaKCMMaribHO WCMOSib30BaTb BO3MOXHOCTM
OTOOpaHHbIX KOMMOHEHTOB. Ecnu un3MeHeHne TpeboBaHUK
HEBO3MOXXHO, MOBTOPHO BbINOMHAETCA aHanu3 KOMMOHEHTOB ANs
TOro, YToObI HANTU Kakoe-NMbOo ansTepHaATUBHOE pPELLEHME.



NCY. lNporpammHoe obecrnevenmne NCY

Pa3paboTka Ha ocHOBe paHee co34aHHbIX KOMMOHEHTOB

3.

lIpoekmupoeaHue cucmembi. Ha JaHHOM 3aTane NpoeKkTUpyeTcH
CTPyKTypa cuctembl 5nmbo moauduumpyeTcs cyliecTByloLlas
CTPYKTypa MNOBTOPHO WCNONb3yeMon cuctemol. [lpoekTupoBaHue
OOIMKHO Yy4nTbiBaTb OTOOpaHHblE MNPOrpamMMHbleE KOMMOHEHTbI U
CTPOUTb CTPYKTYPYy B COOTBETCTBMU C WX YHKUMOHANLHbIMU
BO3MOXXHOCTAMW. EcCnn  HekoTopble TOTOBblE MNpPOrpaMmmMHble
KOMMOHEHTLI HEAOCTYNHbI, NpoekTupyetcs Hosoe [10.

Pa3pabomka u c6opka cucmemabl. DTO 3Tan HENOCPEACTBEHHOIO
co3gaHus cuctembl. B pamkax paccmaTpmBaemoro noaxoga
cbopka cucTemMbl SIBMISIETCS CKOpee 4acTbio pas3paboTKnm CUCTEMBI,
YyeM OTAENbHbIM 3TaroM.



NCY. lNporpammHoe obecrnevenmne NCY

Pa3paboTka Ha ocHOBe paHee co34aHHbIX KOMMOHEHTOB

Cneusduauns Avanwa Moandukapn NpoexTwposalme
< Tpebosanmi } '( KOMANOKEHTOR ) ( TpeGosasmit ) '( CHCTEMN )
v

Paspatona ATTECTAUMA
¥ chopra CHCTEMNY

Paspabomka [10 ¢ noemopHbIM UCIMOJIb308aHUEM paHee
C030aHHbIX KOMITOHEHMOo8



NCY. lNporpammHoe obecrnevenmne NCY

Pa3paboTka Ha ocHOBe paHee co34aHHbIX KOMMOHEHTOB

OcHoBHblE OCTOUHCTBA ONUCbLIBAEMOU MoAenu npouecca paspabotku 10
C TMOBTOPHbIM  UCMNONbL30OBaHWEM paHee CO34aHHbIX KOMIMOHEHTOB
3aKrnyarTcsa B TOM, 4YTO COKpallaeTcs KONMYeCcTBO HenocpencTBeHHO
pa3pabaTbiBaEMbIX KOMMOHEHTOB U YMeHblUaeTcss obuwas CToOMMOCTb
cOo3JaBaeMoOu CUCTEMBDI.

Bmecte Cc Tem npu UCMonb3oBaHUM ITOro0 rnogxoda HeusbexXHbl
KOMMPOMMCCHI NpU onpeaeneHnn TpeboBaHnin, 3TO MOXET NPUBECTU K TOMY,
YTO 3aKOHYeHHasi cuctema He OyaeT yaoBneTBOPATb BCeM TpeboBaHUSM
3akasduka. Kpome TOro, npu nposeaeHnn MogepHm3auum cuctemsl (T.e. npu
co3daHMM ee HOBOW BepcuM) OTCYTCTBYET BO3MOXHOCTb BNUATbL Ha
nosiBfieHne HOBbIX BEPCUM KOMMOHEHTOB, MCMOSIb3yeMbIX B CUCTEME, 4TO
3Ha4YNTENbHO 3aTPYOHSET caM NMpoLecc MoaepHM3auun.



NCY. lNporpammHoe obecrnevenmne NCY

UTepaunoHHble mogenu pa3paboTku

OnuncaHHble mogenu npouecca co3ganud MO nmeroT cBon JOCTOMHCTBA
n Hepoctatku. [lpm cosgaHunM 6BonbLWMX CUCTEM, KakK MpaBuso,
NPUXOAUTCS MCMOSb30BaTbh pasfnyHble Noaxoabl K pa3paboTke pasHbIX
YaCTeEN CUCTEMbI, T.e. B LENIOM K pa3paboTke CUCTEMbl MPUMEHSIOTCS
rmopugHble (cMmelwaHHble) mopgenun. [loaTomMy BaXKHYKO ponb Urpaet
BO3MOXXHOCTb BbINOMHATL npouecc cos3gaHusa IO utepaunoHHo, Korga B
OTBET Ha  WN3MEHeHUst  TpeboBaHMM  MOBTOPHO  BbLIMOSHAKTCS
onpeaeneHHblie aTanbl Co34aHns CUCTEMDI.

1 Modenb nowazoeou pa3pabomku, roe nNpouecesl
cneumduLnpoBaHnn TpeboBaHMn, MPOEKTUPOBAHUA N HAaNUCaHNSA Koaa
pa3bunBatoTcs Ha nocnegoBaTenbHOCTb HEOOMbLUNX LLAroB, KOTOpbIE
BeayT K cosganuto 0.

2 CnupanbHasi Moldesnb pa3pabomku, B KOTOPOM BeCb MNPOLECC
co3gaHma 10, OT HayanbHOrO 93CKM3a CUCTEMbI OO €€ KOHEYHOW
peanusaunu, pasBopa4ymBaeTcs no cnmpanu.



NCY. lNporpammHoe obecrnevenmne NCY

UTepaunoHHble mogenu pa3paboTku

CywecTBEHHbIM OTIINYMEM UTEPALMOHHLIX MoAdenen SABNAEeTCA TOo, 4TO
3oecb npouecc paboTknm cneunmdukaumm NpoTEKAET napanmnenbHo C
pa3paboTkon camon nporpammMHOM cuctemsbl. bornee Toro, B mMogenu
nowaroBom pas3paboTku TMOSHYK0 CUCTEMHYH creumdumkaunto MOXHO
NonyyYnTb TONMbKO MOCMie 3aBeplieHUss camMoro nocnegHero Lwiara
npouecca co3gaHusa [10. OuveBMgHO, 4YTO TakKoM nogxod BXOAUT B
npoTnBopeyvne ¢ moaensto npuobpeterHus MO, korga nonHasi cUCTEMHas
cneundunkauma SBAAETCA COCTAaBHOM 4YacCTbl0 KOHTpaKTa Ha pa3paboTky
cuctembl. [loaTomy, 4TOObI MPUMEHSATb WUTEPAUUOHHbIE MOAEeNU Ans
pa3paboTkn 60onbLIMX CUCTEM, KOTOpble 3aka3sblBaloTcA "cepbe3HbiMU”
opraHusaumamm, Hanpumep rocygapCcTBeHHbIMU areHTcTBamMu,
HeobXxoaMMO MEHSATb (ODOPMY KOHTpAaKTa, Ha YTO TakMe opraHusaunm nayt
c 6bonbLWKUM TPyaoM.
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Mopenb nowaroBoun pa3paboTku




NCY. lNporpammHoe obecnevyeHne NCY
Mopenb nowaroBoun pa3paboTku

[Mpouecc nowlaroBon pa3padboTkm UMEET Lenbin psig 00CmouHcma.

1. 3akasuynky HeT HeOB6XOANMOCTM XaaThb NOMHOIO 3aBepLUEHUst pa3paboTKu
CUCTEMBbI, 4TOObI MOMy4YUTb O Hen npeactaBrieHne. KOMMOHEHTHI,
NOSfly4EHHbIE Ha MEPBbIX Larax pa3paboTku, yOoBMNETBOPAKT Hambonee
KPUTNYECKMM TpeboBaHMAM (Tak Kak MMeT HanbonbLwuin NPUOPUTET) U UX
MOXHO OLIEHUTb Ha cCaMOMN paHHeN ctaaun co3gaHns CUCTEMBI.

2. 3akasyMK MOXET UCMNOoNb3oBaTb KOMMOHEHTbI, NOMYyYeHHbIE Ha NEPBbIX
Larax paspaboTku, Kak NPOTOTUMNbI U NPOBECTU C HAMW SKCNEPUMEHTbI AN
YTOYHEHUST TpeboBaHUM K TEM  KOMMOHEHTaM, KoTopble OyayT
paspabaTbiBaTbCsl NO3AHEE.

3. [HaHHbIM noaxon yMeHbLUaeT PUCK OBLLECUCTEMHbLIX OLWIMOOK. XOTHa B
pa3paboTke oOTaAenbHbIX KOMMOHEHTOB BO3MOXHblI OLUMOKM, HO 9TU
KOMMOHEHTbl OOSMKHbl  MPOUTM  COOTBETCTBYKOLLEE TecTupoBaHne WU
aTTecTauuio, npexae 4em ux nepenanyTt 3akas4vuky.

4. TloCcKOnbKy CUCTEMHbIE CepBUCbl C  BbICOKAM  MPUOPUTETOM
pa3pabarbiBaloTCA NepBbiMW, a Bce nocreayowme  KOMIMOHEHTHI
NHTErPUPYIOTCA C HUMWU, HEU3DEXHO norfy4vaeTca Tak, 4YTo Haubornee
Ba)XHble NOACUCTEMbI NoABepraroTcs bonee TwarenbHOMY BCECTOPOHHEMY
TECTUPOBAHUIO U MpPoBeEpPKE. IOTO 3HAUYUTESNNIBHO CHWXAET BEPOATHOCTb
NpOrpaMMHbIX OLLMOOK B 0COB0 BaXKHbIX YaCTSX CUCTEMBI.



NCY. lNporpammHoe obecrnevenmne NCY

Mopenb nowaroBoun pa3paboTku

Bmecte ¢ Tem npu peanus3auum nowaroBon paspaboTkm  MoryT
BO3HMKHYTb onpegeneHHble npobrnemMbl. KOMMOHEHTLI, Nofy4vyaemble Ha
KaXXgoM ware paspaboTku, UMEKT OTHOCUTESIbHO HEDOSbLUOW pasMep
(0bblvHO He 6onee 20 000 cTpok kKoga), HO OOMKHbLI peann3oBblBaTb
Kakyto-nmbo cucteMHyro doyHkumnto. OTobpasnTe MHOXECTBO CUCTEMHbIX
TpeboBaHUM K KOMMOHEHTAM HY>XHOIo pasmMepa O0BOSbHO CNoXHO. bonee
TOro, MHOrMe cnucTeMsl JOSMKHbI 06nagate Habopom 6a30BbIX CUCTEMHbIX
CBOWCTB, KOTOpble peannaylTcsi COBMECTHO pPasfIMYHbIMKU YacTSaMU
cuctemsl. [ockonbKy TpeboBaHUA geTanbHO HE onpeaeneHbl A0 TEX Nop,
noka He 6yagyT paspaboTaHbl BCE KOMMOHEHTLI, OblBaeT BecCcbMa
CIMOXHO pacnpenenntb obuecncteMHble YHKLMN MO KOMMOHEHTaM.



NCY. lNporpammHoe obecneveHne NCY

CnupanbHas Mmogernb pa3pabdboTku

Kaxkabi BUTOK cnnpanun pas3duT Ha YeTbIpe cekTopa.

1.

OnpedeneHue ueneu. OnpeaenarnTcs Lenn Kaxxaon ntepaumm
npoekta. Kpome TOro, yctaHaBnmMBatoTCA OrpaHUYeHnst Ha NnpoLecc
co3gaHus 1O n Ha cam nporpamMmmMHbIA NPOAYKT, YTOYHAKTCSA NiaHbl
NpPOn3BOACTBA KOMIMOHEHTOB. OnpenensitoTcsl NPOEKTHbIE PUCKU
(HanpuMmep, PUCK NPEBbILLEHUSA CPOKOB UMW PUCK NPEBbILLEHNS
CTOMMOCTM NMpoekTa). B 3aBUCMMOCTM OT "NposiBNEHHbIX" PUCKOB,
MOryT Nf1IaHNPOBaTbCA ansTepHaTMBHbIE cTpaTernn paspabdoTtku MO.

OueHka u pa3peweHue puckos. [Insa Kaxxaoro onpeaeneHHoro
MPOEKTHOrO puUcka NPOBOANTCS €ro AeTanbHbI aHanms.
[naHnpyoTca MeponpuATUSA ANS YMEHbLLUEHNS (pa3peLLeHns
puckoB). Hanpumep, ecnu cyLecTBYeT PUCK, YTO CUCTEMHbIE
TpeboBaHus onpedeneH HEBEPHO, NNaHMpyeTcs pa3paboTaTb
NPOTOTMIM CUCTEMBI.



NCY. lNporpammHoe obecneveHne NCY

CnupanbHas Mmogernb pa3pabdboTku

3.

Pa3pabomka u mecmuposaHue. [locre oueHKN pUckoB BbliDnpaeTcs
MOZerb nNpoLlecca co3gaHna cuctemMel. Hanpumep, cetm QOMUHNPYIOT
PUCKN, CBSsI3aHHbIE C pa3paboTkon nHTepdencos, Hanboree
nogxogdawen éyaet aBontoLUMOHHasA Moaernb pa3paboTkm
NpoTOTMNMPOBAHMEM. ECNM OCHOBHbIE PUCKM CBA3aHbI C
COOTBETCTBMEM CUCTEMbI U cneundukaunm, ckopee BCero, cnegyer
NpMMeEHNTb Moaernb dopMarbHbIX NpeobpasoBaHuin. KackagHas
MoZEerNb MOXET ObITb NPUMEHEHA B TOM Clly4ae, eClii OCHOBHbIE PUCKU
onpeaeneHbl Kak OLMOKN, KOTOPbIE MOTYT MPOSABUTLCA Ha 3Tane
COOPKN CUCTEMBI.

lMnaHupoeaHue. 30eck nepecMmaTpmnBaeTcsl NPOEKT N NPUHNUMAETCH
peLleHne O TOM, Ha4YMHaTb N CneayrLnn BUTOK cnupanu. Ecnn
NPUHUMAETCS peLleHne O NPOOOIMKEHUN NPOEKTa, pa3pabaTbiBaeTcs
NfiaH Ha criegyouyo cTaguto NpoekTa.



NCY. lNporpammHoe obecneveHne NCY

CnupanbHas Mmogernb pa3pabdboTku

CyLlecTBEHHOE OTNIMYne cnuparnbHOM MOLENN OT APYrnx Moaenemn
npouecca cosgaHus NO 3aknioyaeTcss B MOYHOM ornpedesieHuu u
oyeHueaHuu puckos. Ecrnn roBopntb HedpopMmasibHO, TO PUCK — 3TO
T€ HEMNPUATHOCTU, KOTOPbIE MOTYT CIy4YUTLCA B Npouecce pa3paboTku
cuctemMbl. Hanpumep, ecnv npu HanMcaHuUM nNporpamMmmHoOro Koga
NCMNONb3YeTCs HOBbIW A3bIK MPOrpaMMmMpoBaHNs, TO PUCK MOXKET
3aKMo4aTbCHa B TOM, YTO KOMMUATOP 3TOrO A3blKka MOXET ObITb
HEHaOEXHbIM UITN YTO Pe3yrbTUPYIOLWMN KOO MOXET ObITb HE
OO0CTaTOYHO 3PP EKTUBHBIM. PUCKM MOIYT TakKe 3aKnovaTbCs B
NPEBbLILLEHNN CPOKOB NN CTOMMOCTU NpoeKkTa. Takum obpasom,
YMEHbLUEHME (pa3peLleHNe) PUCKOB — BaXKHbI SNEMEHT yrnpaBneHns
CUCTEMHbIM MPOEKTOM.



NCY. lNporpammHoe obecneveHne NCY

CnupanbHas Mmogernb pa3pabdboTku
4

Ouesika ansTepraTms,

n A TECTHDOB2m
Creyowen uTepaym

NPOAYXTE HA OHEPERHON HTEPALYM

1‘5“- 3.7, Crupasvuan moders cosdarus I10 (© 1988 IEEE)
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Cneuundukaumsa nporpamMmmHoro ooecne4yeHus
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NCY. lNporpammHoe obecneveHne NCY

Cneuundukaumsa nporpamMmmHoro ooecne4yeHus

lpedesapumenbHbie uccriedoegaHusi. OUEHNBAETCS CTENEHb
YOOBNETBOPEHHOCTM NONb30BaTeNen CyLLECTBYOLWMMN NPOrpaMMHbIMU
npoaykTtaMmu n annapaTtHbIMU CPeACcTBaMK, a Takke 3KOHOMUYECKas
9(pPeKTMBHOCTL DyayLLEN CUCTEMBI U BO3MOXHOCTb YINOXUTBLCS B CyLLECTBYHOLLNE
GroaKeTHbIE OrpaHMYeHust npu ee paspaboTke.

dopmupoesaHue u aHanu3 mpeboeaHul. PopMMNPYOTCH CUCTEMHbIE
TpeboBaHMA NYTEM U3YYEHUS CYLLECTBYIOLLINX aHANOMM4YHbIX cUcTeM, obecyXaeHuns
byayLuen cnctemMbl C NOTEHUMANbHLIMU NOMb30BaTENAMN U 3aKa3vymkamu, aHannaa
3agad, KOTopble AOMMKHa peLllaTb CUCTEMA, U T.N. ATOT 3Tan MOXET BKIoYaTb
pa3paboTKy HECKOMNbKNUX MoAENen CUCTEMbI U ee NPOTOTUMNOB, YTO NOMOraeT
chopmmpoBaTtb PyHKLMOHANbHbIE TPEDOBAHNSA K CUCTEME.

CneyucuyupoesarHue mpeboesaHuu. OcyLleCcTBNAETCS NepeBoa BCeun
COBOKYMHOCTU MHGOpMaLnK, cobpaHHOW Ha npeablaywem atane, B JOKYMEHT,
onpeaensitolmmn MHOXeCTBO TpeboBaHUN. STOT AOKYMEHT 0ObIYHO COOAEPXKUT ABa
TMna TpeboBaHnK: Nnonb3oBaTenibckne — 0000LLEHHbIE NPeaCTaBEHNS
3aKa34yMKOB U KOHEYHbIX Nofb3oBaTenen o cuctemMe; CUCTEMHbIe — AeTanbHoe
onncaHne PyHKUNOHanNbHbIX NoKasaTtesien CUCTEMBI.

YmeepxdeHue mpeboeaHull. [1poBepsieTcsi BbINOMHUMOCTb, COrfTacoOBaHHOCTb
N NONHOTa MHOXecCTBa TpeboBaHuW. B npouecce goopmupoBaHmnsa orpaHNYeHNn
HEN30eXXHO BO3HUKHOBEHME KaKUX-NMBo ownbOK. Ha 3ToM aTane oHM OOSKHbI
ObITb HO BO3MOXXHOCTU BbISABIIEHbI N YCTPAHEHbI.



NCY. lNporpammHoe obecneveHne NCY

NMpoekTupoBaHue u peanunsauymn NO

Hwuxe nepeyvncrieHbl otaesibHblE 3Tallbl NpPoLecCa NMPoOeKTUnpPoBaHUA.

1.
2.

ApxumeKkmypHoe npoekmuposeaHue. OnpenensoTcs u
[OKYMEHTUPYIOTCS NOACUCTEMbI U B3aUMOCBS3M MeXay HUMM.

O6o6uweHHas cneyugukayus. [ns kaxxqom noacnUcTeMsbl
pa3pabaTtbiBaeTcsa 0600LweHHasa cneundunkauma Ha ee CepBUCHI U
OorpaHn4veHus.

[lpoekmupoeaHue uHmMepgelucos. [na Kaxgowu MOACUCTEMBI
onpegenseTca M OOKyYMeHTupyetca ee uHtepdenc. Cneundomnkaumnm
Ha 3TN MHTepdencbl OOMKHbI ObITb TOYHO BblPpa)KEHHbIMU U
OOHO3Ha4YHbIMW, 4YTOObLI UCMOSIb30BaHNE NOACUCTEM HEe TpeboBano
3HaHUW O TOM, KaK OHU peanuayT CBOU OYHKLMUN.

KomnoHeHmHoe npoekmupoeaHue. [1poBogutca pacnpegeneHue
CUCTEMHbIX PYHKLNK (CEPBMUCOB) NO PA3fIMYHLIM KOMMOHEHTAM U NX
NHTepdgencam.

lMpoekmupoeaHue cmpykmyp 0aHHbIX. [leTanbHO pa3pabaTtbiBatoTcs
CTPYKTYpPbl AaHHbIX, HeobXxoaMMble AN peanu3auum NporpaMmmMHON
CUCTEMBI.

lMpoekmupoeaHue anzopummos. [eTanbHO paspabaTbiBaloTCH
anropuTMbl, NpegHasHadYeHHble AN peannsauuy CUCTEMHBbIX CEPBUCOB.
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NMpoekTupoBaHue u peanunsauymn NO

TN NPOSKTHPOSAHM
NpoexTposa-

NpoecTuposanme W1 CTPYXTYD
wirepdencos L %
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Puc. 3.9 Obobgernan cxeNna RPOYEccn NPOCK ML PoSanul



NCY. lNporpammHoe obecneveHne NCY
ATTecTauusa nporpaMmMHbIX CUCTEM

Ammecmauus 10, nnn 6onee 0b06LLIEHHO — BepUdMKaums n
aTTectauus, npegHasHavyeHa nokasaTtb coomeemcmaeue cucmemMabl ee
crieyugukayuu, a Takke oXXngaHmam n TpedboBaHMAM 3aKasvnKka u
nosib3oBaTenen.

3a CKIo4YeHneM HeDOSbLLUNX NporpamMm, nNPorpaMmmMHbIEe CUCTEMBI
HEBO3MOXHO MPOTECTUPOBATL KakK eanHbIV LeSIbHbIN NporpaMMHbIn
anemMeHT. bonbline cnctemMesl CTPOATCA HA OCHOBE NOACUCTEM, KOTOpPLIE, B
CBOI ovepeb, CTPOATCA U3 Moaynewn, Moay v e KOMMOHYTCA N3
nporpammM-npouenyp v nporpamm-pyHKUMU. [ina Taknx cuctem npoLecc
TECTUPOBaAHUA BbINOSTHAETCH MNOCTENEHHO, N0 Mepe peanusaunm CUCTEMBI.

I'Ipou,ecc TECTNPOBAHUA COCTOUT U3 HECKOJIbKUX 3TAllOB.

1. TecmupoeaHue KOMMOHeHMOo8. TeCTUPYOTCA OTAENbHbIE
KOMMOHEHTHLI A1 MPOBEPKU NPaBUMNBHOCTU UX (PYHKLMOHNUPOBaHUSL.
Kakablh KOMMOHEHT TECTUPYETCSA HE3ABUCUMO OT OPYrux.

2. TecmupoesaHue modynell. [lporpaMMHbIN MOAYIb — 3TO
COBOKYMHOCTb 3aBUCUMbIX KOMMOHEHTOB, TakKMUX Kak onnucaHue Knacca
0OBbEKTOB, AeKnapupoBaHMUe abCTPaKTHbIX TUNOB AaHHbIX U HAbOopP
npoueayp v yHkuun. Kaxgbih Mmoaysrb TeCTUPYETCS He3aBUCUMO OT
OPYrnx CUCTEMHbIX MOAYIIEWN.



NCY. lNporpammHoe obecneveHne NCY

ATTecTaums nporpaMMHbIX CUCTEM

3. TecmupoeaHue nodcucmemM. TecTupyoTcs Habopbl Moaynen,
KOTOpble COCTaBNAKT OTAeNbHble noacuctemol. OcHoBHasi npobnema,
KOTOpaa 4acTo NposABAETCs Ha 3TOM 3Tarne - HeCcornacoBaHHOCTb
MOAYIbHbIX NHTEpdencos. [1oaToMy Npu TECTUPOBAHUN MOLACUCTEM
OCHOBHOE BHMMaHWe yaensieTcss ooHapy>XeHuto oLMBOK B MOAYIbHbIX
NHTEpencax NnyTem nNpPoroHa nx 4Yepes BCe BO3MOXHbIE PEXUMDI.

4. TecmupoeaHue cucmemsl. 13 nogcuctem cobnpaeTca KOHeYHas
cuctema. Ha aTtom atane oCHOBHOE BHUMaHWNE yOeNseTca COBMECTUMOCTU
NHTEPdENCOB NOACUCTEM N OBHAPYXXEHMIO NPOrPaMMHbIX OLLNOOK,
KOTOpblE NPOABIAIOTCA B BUAE HENnpeackazyeMoro B3amMoaencTBmns Mexay
nogcmucTteMamu, a TaKkke OUEHUBAIOTCSA MHTErPALUMOHHbIE XapaKTEPUCTUKM
CUCTEMBI.

5. [lMpuemoyHbIle ucnbimaHusi. OTO KOHEYHbIW 3Tan npouecca
TEeCTUPOBAHUA, NOCIIe KOTOPOro cucTemMa NPMHMMaETCS K SKCrnnyaTaumu.
34€ecb cuctema TECTUPYETCS C NPUBIIEYEHUEM OaHHbIX, MPpeaocTaBnsaeMblX
3aKa34ynMKoOM CUCTEMbI, @ HE Ha OCHOBE TECTOBbIX AaHHbIX, Kak Oblrio Ha
npeablaylem atane. Ha aTom atane MoryT rnposiBUTbLCS OLLNOKM,
OOnyLEeHHble elle Ha aTane onpeaeneHns CACTEMHbIX TpeboBaHun,
MNOCKOMNbKY UCNbITaHUSA C pearnbHbIMW AaHHbIMW MOTYT AaTb UHOM
pesyrnbraTt, YHeM TECTUPOBAHME CO CreymanbHO NoaodpaHHbIMU TECTOBLIMU
NAaHHbIMW.



NCY. lNporpammHoe obecneveHne NCY

OBOIOLUA NPOrpaMMHbIX CUCTEM

OpgHa 13 OCHOBHbIX NMPUYNH TOro, YTO B HACTOsALLEee BpeMs B 6onbLune
CINOXHble CUCTEMbI BCE LUMPE BHEAPSAETCA nporpaMmMHoe obecrnedeHue,
3akJioMaeTcs B 2ubkocmu rpo2paMMHbIX cucmem. [Nocne npuHATUS
peLLeHns o pa3paboTke 1 NPon3BoaCcTBE annapaTHbIX KOMMNOHEHTOB

CUCTEMbI BHECEHUE B HUX UBMEHEHMNN CTAHOBUTCHA BECbMA

noporoctosilumm. C apyron CTOPOHbI, 8 npoz2pamMmMHoe obecrnevyeHue

MO>XHO 8 HOCUMb U3MEHEeHUsI 8 me4YeHue eceeo ripouecca

pa3pabomku cucmemMbl. ATU N3MEHEHUSA Takke MOTyT ObITb KpaliHe
[OPOrocTOSALLMMWN, HO BCE-TAKM OHU 3HAYUTENBHO deweeasie UMeHeHUull

e annapamHoM ob6opydoeaHuUuU cucmemail.
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Puc. 3.13. Fe0tsouus cucnmes



