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BeegeHune

OwmnbKM 3ambic/ia U MPOEKTMPOBAHMA NPOrpaMM, HEKaYeCTBEHHaS
MXXYyMeHTauus nNpuBOAAT K BeCbMa OWYTMMbIM BPEMEHHbLIM U
MKOHOMMWYECKMM noTepsam. [lo 3aToMy MNOBOAY KpacHope4ymBa
aMepuKaHcKasa CcTaTucTUKa: «ecnn pasmepy 60/bLIOA Nporpammbl
MoCTaBMTb B COOTBETCTBME BpPeMS, HeO6XoAMMOe AN ee pa3paboTkwm,
M YWNCNO 3aHATLIX B HEN MporpaMmmcTOB, TO OKaXeTcsd, 4TO BCe
NMPOMCXOAUT Tak, CAOBHO KaXKAblil NporpamMmMmucT co3gaeT 5 KomaHg B
MHb, a OCTanbHOEe BpeMA NUWeT KOMaHAbl, KOTOPble MOTOM
npu WarTca 6ecnone3HbIMW WA HEMpaBWIbHBIMU, U pasbiCKMBaeT
*)XAaHHble OLINOKN»,

CyuwecTBylOT, 0LHAKO, MeTOAbl, MO3BONAKLWMNE HapyWUThb
in -MNbHBbIA UNKN: «OWnbKa — MChnpaBneHne — HoBas owwunbka». B
NT.TOAW e BPEMS HaKOMJeH 3HAUYUTENbHbIA OMNbIT NPUMEHEHUSA paga
UPOi PECCMBHBIX OTEYECTBEHHbIX W 3apy6EXHbIX TEXHOMOrMiA pa3paboTku
nporpamMmHoro ob6ecrnevyeHus, 6narogaps KOTOPbIM MNPOWU3BOAU-
n' N.HOCTb Tpyfa pa3paboTyUMKOB NPOrpaMM MOXHO 3HAYUTENbHO
MOMbICUTb. [PON3BOAUTENBHOCTD 34€eCh He O3HaYaeT «3NMPEeKTUBHOCTb»
M Q.LUNHUOHHOM cMbicne (T.e. MCKYCCTBO M MPUEMbI, MO3BONAKOWNE
| «KOHOMUTbL GalT MK NOACEKYHAb!). Peub naeT o NnoHATMM 6onee o6Lwem

o MPOU3BOANTENBHOCTU, MPWU KOTOPOI CO3[alTCA MPOrpammel,
wunau e cnegyowmm TpeboBaHnaMm:

- «MpPaBUIbHbIE», T.e. OHW pPellalT UMEHHO Ty 3afady, AN KOTOPOIA
MiHM KW yMmaHbl;

HafeXHble;
Nerko 4mTaemble W npejnonaraluime uMx nepegavy Lpyromy
NpLYy, paMMUCTY;
H MOJTHOW Mepe MCMOo/b3YoLiMe BO3MOXHOCTU MalWH, KOTOpbIe
U* NCNONMHAIOT.
11poun3BogmnTeNbHOCTL pa3paboTKu NPOrpaMMHOro o6ecrnevyeHuns»,
| imim 06pa3om, O3HauyaeT 34ecb ONTWManbHOE WCMOMb30BaHWE U
MULIUH, W NOJen.
MpvMeHAs NPOrpecCUBHbIe COBPEMEHHbIE TEXHOMOTUU WU
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MeTOA0N0rnI0 pa3paboTKM nNporpaMmMHOro obecneyeHus, MOXHO
[06UTbCA CRefyloWwmX yayULleHnid B TUMMYHOM LMK/e ero pa3paboTku:
e —3aMeTHO COKpaTUTb CPOKW CO3L4AHUA KOMMNAEKCOB Mporpamm u
MOBbLICUTb 3KOHOMMYECKUIH 3h(heKT Ux paspaboTku;

— ObICTPO 06HAPYXWUTb W YCTPaAHUTHL B npoLecce pa3paboTku
pasHornacma u OTCYTCTBME CBA3M MeXAY 4Y/eHaMW KOMaHpbl
pa3paboTumMKOB U MeXAy nporpammmcTamm U KOHeYHbIMWU NONb30Ba-
TenAMu;

— YNPOCTUTbL U 06/1ErYNTb 419 HOBbIX CNELNANNCTOB NOAKIOUYEHNE
K MPOEKTY Ha /t060i cTagmum ero paspaboTku;

—CBECTM K MUHMMYMY 3aTpaTbl Ha fanbHeliwy AopaboTKy,
MOAU(UKALMNIO U COMPOBOXAEHWE TOTOBOro Npoaykta 6narogaps
(hyHOaMeHTanbHOMY aHanu3y 3ajayu, Ha KOTOpoM 6Gasupyetcs
KOHEYHOEe MNPUNOXEeHUe;

—co3jaTb B Mpouecce pa3paboTKyM MOLWHbIA MakKeT JOKYMEHTaLUK,
MO3BONAIOLLMIA B JanbHeALLeM YNPOCTUTb HeN3beXXHOe CONMPOBOXAEHNE
W LOMONHEHUS B NPOrPaMMHbIA NPOAYKT;

—C3KOHOMWUTb MHOr0 BPEMEHMW Mpu peanusauun MocneayroLmnx
NPoeKToB, 6narogaps ONTUManbHO BbICTPOEHHOMY LMKY pa3paboTku
NMPUNoXeHns.

Software Engineering Institute (SEI) B YHuBepcuteTe KapHeru-
MennoH B MuTcbypre ycTaHOBMA HEKOTOPble rpajalMOHHbIE pamKu,
KOTOpble MO3BONAKT KaXAOMYy MOAb30BaTento UM MPOU3BOLUTENIO
OTHeCTM cebf K OLHOMN M3 MATW KATEropuidi MO OTHOLWEHUIO K
NpPOeKTUPOBaHMIO U pa3paboTKe nporpammHoro obecneuveHus. Mpu
obcneaoBaHMM psafa 4acTHbIX (OUPM U FOCYAAPCTBEHHBIX YUpeXAeHWI
Nnony4yeHbl CneaytoLine pesynbTaThbl.

YpoBeHb 1. XaoTuuHblii. [noxoe ynpaBneHWe MNOPSALKOM.
OTcyTcTBMe ynpasfieHUs onepauuamu. Bbicokasd cebecToMmMocCTb
MPOEeKTOB W npobnembl ¢ naaHnposaHueMm. OTCYTCTBMe ynpaBlieHus
TEXHWYECKOW CTOPOHOI peanus3ayun NPOEKTOB, HEWCNONb30BaHue
HOBbIX CPEACTB M TeXHONOrnin. Mo fAaHHyO KaTeropuo nognagatT oT
74 % po 86 % Bcex pa3pabOTUMKOB NpOrpaMMHOro obecneveHus.

YpoBeHb 2. [MoBTopslwuinca. MepeoyeHka CTOMMOCTH,
nnaHWpoBaHuWe, M3MeHeHue Tpe6oBaHMIA, 0630p COCTOAHMA Aen K
npoyee MOBTOPAKTCA OT MNpPOEKTa K MNPOeKTy. Mchnonb3ytTcs
CTaHjapTHble MeToAbl pa3paboTKM nporpamMmHOro obecneyeHus.
CTOMMOCTb M MNAaHMpOBaHWe MPOEKTOB MOJ KOHTponem. B gaHHoOi
KaTeropum oT 22 % fo 23 % Bcex pa3paboTumMKoB.

YpoBeHb 3. OnpegeneHHblin. Mpouecc pa3paboTKu onpejeneH B
TepMUHAX TEXHWYECKOro craHgapta pa3paboTKuM NporpammHOro
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hi»y NeyeHns, BKIOYAA MPOEKTUPOBaHMe, NULEH3MPOBaHMWE Koda W
obyyeHue. Tonbko oT 1% o 4 % pa3paboTUMKOB JOCTUTIN JAHHOTO
YPOBHS.

YpoBeHb 4. Ynpasnsewmblii. [pouecc onpeaeneH, OLEHEH K
xopowo ynpasnseMm. Mcnonb3yTca cneyunanbHble cpeactsa AfNA
KOHTPONA W ynpaBfeHWs NpoLeccom paspaboTKM u And NoALepXKKK
«Jlopa W aHanmM3a faHHbIX. BegeTca 0OWMWPHBLIA aHanM3 faHHbIX O
npoekTe, coO6paHHbLIX NpW MNoMOWM 0630pPOB M TeCTUPOBaHMUA.
MpakTuyeckn 0 % pa3paboOTUYMKOB [OCTUMAN [JAHHOTO YPOBHSA
KOMMETEeHLMNN.

YpoBeHb 5. ONTUMM3NPOBAHHBINA. JOCTUTHYTa BbICOKAsA CTEMEHb
up MMeHns npoueccoMm. OpraHusauna KOHUEHTPUPYeT ycunuma Ha
ONTMMM3aLMM OTAeNbHbIX onepayunin. WcuepnbiBawolwuii aHanms
TAYLWEHHbIX U NpeaoTBpalleHne BO3MOXHbIX OWMBOK MOCTOAHHO
i h i K coBeplweHCTBOBaHMNIO npouecca. [JaHHOro ypoBHSA LOCTUTN
0%.

M HacTosAwemM yyebHOM nocobuu:

paccmaTpuBalTCs M NOAPOOHO aHanIM3MPYKTCA 3Tanbl pas-
pnOOrki NporpaMMHOro o6ecrneyeHns, HayMHas OT 3Tana ero npeg-
M.OUTENbHOTO0 MPOEKTUPOBaHWSA W 3aKaH4YMBas cAayvei roToBoro
in NbITAHHOTO NPOrpaMMHOr0 MPOAYKTa 3aKa3uumKy C MnocnefyrLum
«|0 CONPOBOXAEHNEM;

C NO3UUUN COBPEMEHHON CUCTEMOTEXHWKM paccMaTpuBaloTCs
*1*0»>1CMbl  MPOEKTUPOBAHUA CMOXHbLIX MPOrpaMMHbIX CpPeacTs Ans
[M lwWwyHbIX TUNOB 3BM;

n3naralTcAa TEXHONOTMM U OCHOBHble MeTOAbl pa3paboTKM
TUHPAMMHOTO obecneyeHus, BKAOYaA O06BLEKTHO-OPUEHTUPOBAH-
Hble;

ONUCbIBAIOTCA METOAbl TPAAULMOHHOIO W BU3yasbHOro Mpor-
paMmMupoBaHus;

npeAcTaBNAlTCA cpeAcTBa aBTomaTus3auum paspaboTku, OT-
11 WM. UCABITAHUIA N CONPOBOXAEHUA NPOrpamMMHOro obecneyeHus;

onpefensercs OLEHKa KayecTBa roToBOro NporpamMMHOro npo-
AYyKTa;

onucbIBalOTCA NpaBuna AOKYMEHTUPOBaHUA MNPOrpamMMHOro
HCKY'neyveHus.



MEeTOAO0NOrn pa3paboTKM MNPOrpamMMHOro 06ecneyvyeHmns, MOXHO
[06MTbCA CNeayoWwmnx yayyweHnin B TMINYHOM LLMK/e ero pa3paboTku:
* —3aMeTHO COKpaTUTb CPOKMU CO34aHWA KOMMNIEKCOB Mporpamm u
MOBbLICUTb 3KOHOMMYECKUIA 3h(heKT ux paspaboTKku;

— ObICTPO 06HAPYXWUTb W YCTPAHUTbL B npoLecce pas3paboTku
pasHornacua W OTCYTCTBME CBA3M MeXAy 4/eHaMW KOMaHpbl
pa3paboTUMKOB U Mexay MporpaMMucTaMm ¥ KOHEYHbIMW MONAb30Ba-
Tensamu;

—YNpOCTUTb U 06MErYNTb 41 HOBbIX CNELWNanMCTOB NOAKNIOUYEHNE
K MpoeKkTy Ha no60oi ctagum ero paspaboTku;

—CBECTM K MUHMMYMY 3aTpatbl Ha JanbHeiwyl fopaboTky,
MOAMMUKALMIO W COMPOBOXAEHWE TOTOBOr0 MpoAykTa 6Gnarogaps
(hyHLaMeHTalbHOMY aHanu3y 3afjayu, Ha KOTOpOM 6asupyercs
KOHEYHOEe MPUNOXEHNE;

—Co3/aTb B npouecce pa3paboTKM MOLLHbIA NakeT 4OKYMeHTaLuu,
NO3BONANOLWMNIA B fanbHeWem yNnpocTUTb HEN36eXXHOe COMPOBOXAEHME
M BOMNOMHEHWA B NPOrpaMMHbIN NPOAYKT;

—C3KOHOMWUTb MHOrO BPEMEHW Npu peannsauumn nocnegyrLmx
NpoeKkToB, 6narofaps ONTUMaSbHO BbICTPOEHHOMY LMKy pa3paboTku
NPUAOXKEHUS.

Software Engineering Institute (SEI) B YHuBepcutete KapHeru-
MennoH B MNunTcbypre ycTaHOBWMA HEKOTOPble rpajalMoHHble paMKMu,
KOTOpble MO3BONAKT KaXAOMY MO/Mb30BATE/NIl0 U NPOU3BOAUTENIO
OTHEeCTW cebsi K OQHOW W3 MATW KATEropuil MO OTHOLWEHUK K
NMPOEKTMPOBAHMIO U pa3paboTKe mporpammHOro ob6ecneyeHus. Mpu
06cnefoBaHNM psiga YacTHbIX PUPM U FOCYAapCTBEHHbIX YUYpPEXAeHW
NOAYyYeHbl Chefytoline pes3ynbTaThl.

YpoBeHb 1. XaoTunuHblii. oxoe ynpaBfieHMe MOPALAKOM.
OTcyTcTBME ynpaBfieHWA onepaunamu. Bbicokas ce6ecTOMMOCTb
NMPOEKTOB W Npobaembl ¢ nnaHuposaHuem. OTCYTCTBME ynpaBfieHUs
TEXHUYECKOW CTOPOHONW peanms3auny MPOEKTOB, HEWCMONb30BaHue
HOBbIX CPeACTB M TexHoNorwii. Moj gaHHyo KaTeropvio nognagatT oT
74 % fo 86 % Bcex pa3pabOTUMKOB NpPOrpamMMHOro obecnevyeHus.

YpoBeHb 2. [MoBTopsawouwmniica. lNepeoueHka CTOMMOCTHM,
nnaHupoBaHue, M3MeHeHWe TpeboBaHWUIA, 0630p COCTOSHMA Aen u
npoyee MNOBTOPAKTCA OT MPOeEKTa K MNPOeKTy. Mcrnonb3yrTcs
CTaHAapTHble MeToAbl Pa3paboTKM NPOrpaMmMHOro obecneyvyeHms.
CTOMMOCTb M MNNaHMpPOBaHWE MPOEKTOB MO4 KOHTPonem. B gaHHOI
Kateropuu oT 22 % fo 23 % Bcex pa3paboTyUMKOB.

YpoBeHb 3. OnpegeneHHbln. Mpouecc pa3paboTkn onpegeneH B
TepMMHAX TEXHWYECKOro cTaHfjapTa pa3paboTkum nporpammHOro
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obecneyeHuns, BKKYaA MNPOEKTUPOBaHWE, NULEH3WPOBaHME Koda U
o6yueHune. Tonbko oT 1% o 4 % pa3paboTUMKOB AOCTUMIN LaHHOTO
YPOBHSA.

YpoBeHb 4. Ynpasnsembiid. [pouecc onpegeneH, OUEHEH W
Xopowo ynpasnsaeMm. Mcnonb3yTcd cneyunanbHble cpefcTea Ans
KOHTPONA W ynpasBneHUs MpoueccoMm pa3paboTku u Ansa nojaepxku
ibopa M aHanu3a faHHbIX. BegeTca 06WMPHbLIA aHanM3 LaHHbIX O
npoekTe, cobpaHHbLIX NMpW MOMOLWMKW 0630POB M TECTUPOBaHUA.
MpakTuyeckn 0 % pa3pabOTUYMKOB AOCTUIAN [JAaHHOTO YPOBHSA
KOMMeTEHL UMW,

YpoBeHb 5. ONTUMU3MPOBaHHbIN. LOCTUTHYTa BbICOKAA CTEMEHb
npasneHus npoueccom. OpraHusauns KOHLEHTPUPYET YCUINA Ha
onTUMM3aLMmM OTAeNbHbIX onepauuin. WcuepnbiBalwmnini aHanms
CMYLWEeHHbIX W NpefoTBpaLLeHVe BO3MOXHbIX OWMWOOK MOCTOAHHO
Wr NT K COBEPLUEHCTBOBaHWIO npouecca. JJaHHOro ypoBHA AOCTUIAN
0%.

M HacTosAweM y4yebHOM nocobuu:

paccmaTtpuBaloTCs U NOAPOOGHO aHanM3UpPyloTCA 3Tanbl pas-
paboTKn nporpamMmMHOro obecneyeHmsa, HaymHasa OT 3Tana ero npeg-
BApMUTENbHOI0 NPOEKTUPOBAHWA W 3aKaHuMBas cfpavyeil roToBoro
in NbITAHHOrO MPOrpaMMHOr0o MNPOAYKTAa 3aKa3uymKy C NOciefyroLunm
140 roHpoBOXAeHMEM;

C NO3MLKMN COBPEMEHHOW CUCTEMOTEXHUKWU paccMmaTpuBatoTCs
npo6ieMbl NPOEKTUPOBAHUS CAOXHbLIX MPOrpamMMHbIX CPeAcTB Ans
rvM JMH/bIX Tvnos 3BM;

n3naralTCAs TEXHOMOrUM W OCHOBHbIE METOAbl paspaboTKu
npw pamMMHOro obecneyeHns, BKAOYas O6bLEKTHO-OPUEHTUPOBAH-
MbIC;

OMucbIBAlOTCA METOAbl TPAAULMOHHOIO W BU3yasibHOTO npor-
paMMuUpOBaHUA;

npeAcTaBAAOTCA CpeAcTBa aBToMaTu3auum pa3paboTKuM, OT-
"mi U. UCNbITAHUI W COMPOBOXAEHUSA NPOrpaMmMHOro obecneyeHus;

onpefenserca OLeHKa KayecTsa roToBoro nporpaMmMHOro npo-
NyK ra;

onucblBalTCA Mnpasuia AOKYMEHTUPOBaHWA MPOrpamMMHOro
lwuTevyeHnsa.



MhaBa 1 HauvanbHble cBefeHUA

B TeueHne HECKONMbKMX MOCMELHMX NET MH(opmMaTMkKa — ucche-
foBaHWe aBTOMaTu4veckoir 06paboTKM MHGpOpMaLmu GopmupyeTcs B
CaMOCTOATENbHYI0 HayKy. Elle He BCe NpMMeHseMble B MH(hOpMaTUKe
MOHATUSA C(HOPMYNMPOBAHbI TOYHO, W TEM He MeHee, 0COObIX pas-
HOrNacuii B UX NPUMEHEHUMN HET.

B pamkax gucumnanHbel «TexHonornsa paspaboTkm nNporpaMmmHOro
obecneyeHns» HeKOTOpble MOHATUA Mbl 6yaeM WCMOMb30BaTbh B HU-
XEONUCaHHOM Y3KOM CMbIC/IE.

MporpamMa — 3TO TeKCTbl NOOLIX Mporpamm Ha A3biKe Mnpor-
paMmMMUpOBaHMNA MAN B 06BEKTHOM KOfAE, NPUTrOfHble 418 UCMOHEHUA
Ha 3/M1eKTPOHHO-BbIYNCANTENbHbIX MalIMHAaX.

Komnnekc nporpamm (KIT) — 3TO COBOKYNHOCTb B3aMMOCBS-
3aHHbIX MpOrpamMMm Ans 3M1eKTPOHHO-BbIYNCANTENbHbBIX MallWH, B
OCHOBHOM KakK 00beKT pa3paboTKM KOHEYHOro MnporpaMmMHoOro mnpo-
OYKTa Ha pasnuyHbIX 3Tanax ero co3faHus, OfHAKO eule He foc-
TUTLLWNIA 3aBEPLUEHHOrO COCTOAHUS, MPUTOAHONO A4NA TUPAXMPOBAHUA
M 3KcnnayaTaumu ¢ onpejeseHHbIMU KayeCTBEHHbIMU NoKasaTenamu.

MporpammHoe ob6ecnedeHue (MO), nam nporpammHblie CpeacTBa
(MC), nan nporpammHoe usgenue (M), uam nporpaMMHbIii NPOAYKT
(MM) - 3To COBOKYMHOCTb MPOrpaMM W CBA3aHHbIX C HUMU AAHHbIX
ONpeLeneHHOro Ha3HayeHWs, NPUTrOAHbIX A1 UCNOSIHEHUS HA 3MeKT-
POHHO-BbIYNCANUTENbHbLIX MAallWUHAX, MPOLWeAWNX WUCNbITAHUSA C 3a-
(PMKCMPOBAHHbLIMMW MNOKa3aTeNAMM KayecTBa MU CHAGXEHHbIX KOMM-
NeKTOM AOKYMeHTauuu, LOCTaTOYHON ANA KBanM@uUUMpPOBAHHOW
aKcnayatauuMyM Mo HasHa4yeHWI0 U MUCMOMb30BaHMA KakK MpPoAYyKUUK
NMPOM3BOACTBEHHO-TEXHNYECKOTO Has3HauvyeHus.

B npouecce pa3paboTkym MNpoOrpamMMHOro 06ecrneyeHuUs nNpenmy-
WecTBeHHO 6yfLeM MCNONb30BaTb TePMUH «KOMMAEKC nporpamMmm»
(nnn npocTo «lMporpamMmma», eCiM OH He BbI30BET HejopasyMeHunin). U
TO/IbKO MOC/Ie YCMEeLWHOro ero 3aBeplleHnsa, UCNbITaHNA U BHeAPEHUS
— TepMuH «[lporpammHoe obecneuveHue» («porpaMmMmHble CpeacT-
Ba», «[lporpaMmHoe u3genue», «MporpaMmMmHbiii NPOAYKT»).

CnepyeT 3aMeTUTb, 4TO NoHATMe «[lporpamMma» WUCNonb3yeTcs
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nporpaMmmmucTamMm B CaMOM LWMUPOKOM fAManasoHe 3HA4YeHWi: oT
NPUMUTMBHON, NPOCTO MporpamMmbl (6bITb MOXET ele He 4O KOHLA
HanMcaHHOM) A0 rOTOBOr0 MPOrpaMMHOro nmpoAaykta. W, ecnu 3To He
6yfeT YCNOXHATb MOHMMaHWe CMbIC/a, Mbl 419 MPOCTOThI U3/T0XEHUA
1MKKe Oyfiem ynoTpe6asTh €ro B pas/iIMyHbIX CUTyaumax no-pasHomMy —
it TPAAMLMOHHOM NS 3TOF0 MOHATMA CMbicie. HO B OCHOBHOM 6yaem
NPUAEPXNBATLCA NPUBELEHHbIX Bbllle POPMYINPOBOK.

C nosiBNeHMEM HOBbIX TEXHOMOIMIA B pa3paboTKy MpOrpaMMHOro
obecneyeHns (BM3yanbHble N OOBLEKTHO-OPUEHTWPOBAHHbLIE), MOA-
HUNUCb W HOBble MOHATUA: «[MpoekT» un «MpunoxeHne» («Mpu-
HO)KeHWe And MOoNb30BaTens») Kak 00beKT pa3paboTku. PaspaboTka
NPWIOXKEHNS CTana ero «NPOeKTUPOBAHNEMD.

MporpamMmHoe obecneyeHve KakK u3genune

CoBpeMeHHbIe MporpaMmbl pewwaktT camble pasnyYHblie 3agayn Mo
COZLEPXXaHMNI0 N OTPAC/IeBOMY 3HAYEHUIO.

B HAWN n B BY3ax BO MHOrMx cfiyyasax nporpaMmbl CO3al0Tcs B
C LWWHCTBEHHOM 3K3EMMNAAPE ANA PeLleHns 4YacTHbIX MccnefoBaTenbe-
KX 3ajay, Ans  YCKOPEHWUS BbIYWCAEHWIA, MOAENMPOBaHMA Npo-
TecoB, 06paboOTKM 3IKCMEPUMEHTANbHOIO Matepuana u T.4. Takue
nporpaMmbl He WMEKT MacCOBOr0 MPMMEHEHMUA W AOCTYNHbI AN4
MCMO/Ib30BaHUA TOJIbKO TeM, KTO uX paspabotan. OHM CTaHOBATCH
06beKTaMM Hay4yHO-TEXHMYECKOro TBOPYECTBA W PeLKO CTaHOBATCA
MPOMbILLINIEHHBIMU U3LENNAMMU.

COBEpLEHHO MHbLIM KNaccom MporpamMmm SABAAKTCA MHAYCTPUab-
ni.il nporpammMHble CpeacTBa, KOTOPble MOXHO KBainU(pULMPOBaTh Kak
NPOAYKUUIO NPON3BOLCTBEHHO-TEXHNYECKOTO Ha3HaYeHus.

OHM npeacTaBnAOT co60/ NporpaMMbl Ha HOCMTENAX AAHHbLIX C
MM |MYeCcKoW (3KcnayaTaLuMOHHOW M TEXHONMOrM4eckoin) AOKYMeHTa-
unen, paspaboTaHHble B COOTBETCTBUM C [EACTBYHOLIMMU CTaH-
MpramMmu v npoweflwmne rocyfapCTBEHHbIE, MEXBELOMCTBEHHbLIE WU
iN OMCTBEHHbIE WCMbITAHUA.

MporpaMMmHble cpefcTBa, NMPUHATbLIE B NPOU3BOACTBO, M3roTaBin-
M.HOUA MO YTBEPXAEHHOW B YCTaHOBMEHHOM MOPSAKe TEXHONOMUM.
<3k [OMKHbI COOTBETCTBOBATb YTBEPXAEHHbIM TEXHUYECKUM YC/o-
MAYM U JelCTBYHOLWEA HOPMaTMBHO-TEXHWYECKOW AOKYyMeHTauuu,
0(>(: |scumBaTbCA rapaHTUAMM NOCTABLLUNKA.

M nom cnyyae peyb MAeT O NporpaMmHOM u3genum (0 npor-
paMMHOM NpoAyKTe ang 3BM).

Mog nporpammHbiM u3genuem (M) noHUMaeTca yHMUBepcanbHOe
MpWpnMMHOoe obecnevyeHue, KOTOpPOe npejHasHavaeTcs ANS WU-
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POKOro Kpyra nonb3oBaTefieil, ObiTb MOXET, AaXe He W3BEeCTHbIX
3apaHee, M JO/MKHO peKnamMupoBaTbCs, MOALepXuBaTbcAd B pabo-
TOCNOCOOGHOM COCTOSAHWW, PacWMpATbLCS Ha MPOTSXKEHWUWU AAWTESb-
HOro nepuoja BpemeHuU.

MporpamMHOe un3genne — 3T0 COOGCTBEHHO NporpamMmbl MAOC
LOKYyMeHTauua, rapaHTUs KauvyecTBa, pekfiamHble maTtepuanbl, 06y-
YyeHue, pacnpocTpaHeHne W conpoBoXxaeHue. OTAeNbHAA MallWHHAsA
nporpaMMa MM COBOKYMHOCTb NporpaMm 1 NporpammMmHoe m3genve —
[aneko He 04HO U TO Xe.

MporpaMmHoe wn3genne ecTb MPOAYKT TLWATENbHOrO0 MNAaHWpo-
BaHWA W LeneHanpaBfeHHOW pa3paboTku, CONPOBOXKAAEMbIA YETKOWN
LOKYMeHTaLuuen, npowepweii Bce HeEOOXOAMMbIE WUCMbITAHUA; OMU-
CaHHbI B COOTBETCTBYIOLIMX TEXHWYECKUX Ny6AMKaLWUAX, pasMHO-
XXEHHbII B TpebyeMOM KOMMYECTBE 3K3eMMNASPOB, 06CMYXUBAEMbIA 1
KOHTPOAMPYEMbI/i NOCTABLLMKOM MO 3apaHee MpoayMaHHOMY MiaHy,
M MOXET paccmaTpuBaTbCs Kak ToBap.

Mo Bonpocam pas3paboTKM CMCTEM MNPOrpaMMHOro obecneyeHus
(HO He MporpaMMHbIX W34ennid) MOXHO cAenatb cnegylowue npea-
NONOXEHNS:

—pa3paboTumMK co3gaet nporpammHoe obecrneveHue Aana  cebs
Wnn, no KpaliHeil Mepe, OPraHM3aLMOHHO CBA3aH C MOAb30BaTENAMU
paspabaTbiBaeMOro nNporpamMMHoOro obecneyeHus;

—nonb3oBaTenb QOPMynMpyeT cBouM TpebOBaHUA HEMOCPeAcT-
BEHHO pa3paboTuuMKy, ecnum nocnefHuin cam He fABNSETCA OLHOB-
pPEMEHHO MO/b30BaTENEM;

—nonb30BaTeNb aKTUBHO y4acTByeT B pa3paboTke unum B 06cny-
XMWBAHUM NporpaMMHoro obecnevyeHus;

—nporpamMmHoe obecneyeHne AOMKHO paboTaTb TONbKO Ha onpe-
LeneHHo KOH(pUrypauuy KOMMAeKca TeXHUYECKUX U MPOrpaMMHbIX
CpeACTB B OrpaHMYeHHOM AuanasoHe WM3MEHeHWI ero cocTaBa U
CTPYKTYpbl LaHHbIX;

—pa3paboTumMK cam BBOAMT B fAelicTBMe nporpammHoe obec-
neyeHve y nonb3oBartens;

—npo6nembl, BO3HUKLINE MNPU MWCMONL30BAHWW MPOrPamMMHOr0
obecneyeHus, pewawTca NoJb30BaTeNeM COBMeCTHO C pa3pabor-
UMKOM MWAM C NepcoHanoM, OCYLLeCTBAAKOLWMM €ro TeEXHUYECKoe
o6cnyxunBaHne (CONpoBOXAeHUE);

— nNporpamMmbl He WMeT MacCOBOr0 MPUMEHEHUS U JOCTYMHbI
419 MCNOMb30BaHWA TONbKO TeM, KTO UX paspaboTan;

— 1CNoMb30BaHMe NporpamMmmbl MpekpawaeTcs nocfie NonyyeHus
pe3ynbTaTa.



Mpu pa3paboTKe NpPOrpamMMHOro u3genusa (3a WCKNOYEHUEM
ocoboro cny4yas pa3paboTKu MpPOrpaMMHOro o6ecrneyeHuMs Mo KOHT-
pakTy Ans efWHCTBEHHOTO MNONb30BaTENd) MOXHO cfenatb cle-
aytowme npeanonoXeHus:

—pa3paboTuMK He 3HAKOM C NONb30BaTeNiEM;

—TpeboBaHMA nonb3oBaTens gopmupytoTca nubo paspaboT-
YnkKoM, NGO nepepardTcs €My MOCPeAHUYECKO opraHusaumnei
(Hanpumep, MocTaBnsAlOLWEA NporpaMMHOe obecneyeHue);

— NONb30BaTeNM HE Y4yacTBYIOT B PaCCMOTPEHMM W COrNacoBaHUK
HPOEKTHbIX PELeHUt, ecAn He cuuTaTb PEAKMX CNy4yaeB, Korga Mmx
MHTEpPechbl MpPeACTaB/eHbl NMOCPefHUKaMU;

— nporpammMHoe obecneyeHue [LO/MKHO COXpaHsATb paboTocno-
COGHOCTb B LWIMPOKOM AManasoHe KOHUrypauuidi BblYUCAUTENbHBIX
KOMMMEKCOB W MPU CaMblX Pas/IMYHbIX CUCTEMHbIX MPOrpaMMHbIX
i peacTeax;

nonb3oBaTenn BBOAAT nporpamMMHoe obecrneveHue B AeiicTBue
1160 caMu, NTM6O C NOCTOPOHHEN NOMOLLbIO, HO 3Ta MOMOLLb UCXOAUT
He OT pa3paboTumka;

npo6aembl, BO3HUKIWIWE MPW WCMNONb30BAHWUM MNPOrPamMMHOrO
obecneyeHns, paspelwairTca MNyTeEM MepenuckyM, a MHOrga uyepes
nocpeaHunKa,;

nporpamMMHoe W3fenue npefHa3HayYeHO A5 LWKUPOKOTo Kpyra
He>n.30BaTeneld, 6bITb MOXET HEU3BECTHbIX;

nporpamMHoe o6ecrneyvyeHWe MCNONb3YeTCA MHOFOKpPaTHO K
WWHeNbHOEe Bpems.

TexHonorunsa pa3pa60TK|/| nporpaMmmMHoOro obecneyeHus

TexHonorua (C rpeyeckoro: pPemecsio + Hayka) — COBOKYMHOCTb
HMHWA O cnocobax M cpefcTBax MpPoOBeAeHWS MPOW3BOACTBEHHbIX
npoL,eccos.

HogHOM KkpaliHeM cfy4yae Of4MH Ye/0BEK OCYLLEeCTBAAET noaTan-
Hyt0 pa3paboTKy nporpammbl CO CBOEro TepMuHana B HEMPUHYX-
T HHOIN 06CTaHOBKe. ECTECTBEHHO, OH CO3faeT CPaBHUTENbHO HEOO0/b-
WY nporpammy, He TpebyloLwy 0C060/ OLEHKMN.

N apyrom o06bIYHOM cnydae pa3pabaTbiBAaeTCS OYEHb CMOXHOE
nporpammHoe obecneuyeHue, npefHasHauyeHHOe AN PYHKUWOHM-
puuwa B peanbHOM’Macwtabe BpeMeHn u Tpebytoulee TpygosaTpar
IfH:/'MOM B TbICAYM 4YeN0BEKO-4acoB.

> 1 ABe B3aMMHO-MPOTMBOMONOXHbIE CUTYaLNN XapaKTepu3ytoTcs
[M 12 MHOY cTeneHblo hopManusauny 1 NpoBeaeHus npoLecca paspa-
....... N NporpaMMHbIX CPeaCTB.



CTeneHb (hopmManM30BaHHOCTU W MPOBeAeHUs npouecca paspa-
60TKM NporpaMMHOro obecrneyvyeHns HanpAMYH 3aBUCUT OT Lefeil ero
C03[aHus, ero BefINYMHbI, YWCMEHHOCTU TFpynnbl pa3paboTyMKoOB U
apyrux aktopos. OT TOro, HaCKO/IbKO NPaBUbHO U YAA4yHO C TOUKHU
3peHns TexHonormyM paspaboTKM MpOrpammHOro obecneyeHms MocT-
POEHO MPUNOXEHWe, 3aBUCMT Ka4yeCTBO M >XU3HECMOCOO6HOCTb KO-
HEYHOro Npoaykra.

Mog TexHonoruein paspaboTku nporpaMmHoro obecneuenuns (TPIMO)
MOHUMAETCA COBOKYMHOCTb 0606 EHHbIX U CUCTEMATU3NPOBaHHbBIX
3HaHWiA, MAM Hayka 06 onTMMmanbHbIX cnocobax (npuemax) npo-
BefleHVWa npouecca paspaboTku nporpammHoro obecneyeHus, obec-
MeynBaroLLero B 3afaHHbIX YCMOBMAX MOAYYEHWEe MPOrpaMMHOiA npo-
AYKUWMW C 3aflaHHbIMU CBONCTBaMW.

TexHonorus paspaboTkn MporpammHOro obecrnevyeHus npepc-
TaBnseT CO60M WHXEHepHbl noaxof K pa3paboTke MporpamMMmHbIX
cpeacts 3BM, oxBaTbiBalWMiA METOAOMOIMI0 MPOrpamMMuUpoBaHus,
npo6nembl 06eCnevYeHns HafeXHOCTU MporpamMm, OLeHKM paboumx
XapakTePUCTUK N KayecTBa MPOEKTOB.

TexHonorua pas3paboTkum nporpamMmHOro obecrnevyeHus paccmart-
pvBaeT BOMPOCHI YMNpaBfeHUs MNPOeKTUPOBAHMEM CUCTEM MNporpam-
MHOro obecnevyeHus, a TakXKe CpeAcTBa W CTaHAapTbl pa3paboTku
nporpamm.

TexHonorusa paspaboTkum NporpaMmMHOro obecneyeHns onpegenset
HEKOTOpPY NPoecCMOHaNbHYI0 KynbTypy paboTbl cneunanuctos (He
TONbKO MPOrpaMMnucToB), obGecneynBaroLllyt0 3afaHHbIi YpPOBEHb
MPOM3BOAMTENLHOCTM TpyAa M KayecTBa NOMy4yaemoOil B pesynbraTe
NPOrpamMMHON NPOAYKLUUN.

TexHonorua paspaboTknm nporpaMMHOro obecrnevyeHns oxeaTbiBaeT
npouecc pa3paboTKM nNporpamMMHOro ob6ecneyeHWs OT MNOSABMAEHUA
noTpe6HOCTM B HEM A0 ero M3roTOBAeHUs, nepejayn Nofb30BaTeNto,
mMoaMMKaLuMn B mpouecce akKcnayaTauuMum W nNpekpaweHus ero
MCNONb30BaHUA BCNeACTBME MOPANbHOr0 CTapeHwms.

B ngeane TexHonorma pa3paboTkm MNpoOrpaMmMHOro obecneyeHus
0OMKHA YAO0BNETBOPATb OCHOBHbIM HUXEMEpPeuYncieHHbIM Tpebo-
BaHUAM.

1 Heobxoauma cTaHfapTM3aLms S3bIKOB MPOEKTUPOBAHMA Npor-
pamMm, 0@OpMAEeHUS WU UCMbITAHWA MPOrpaMMHbIX MOAYNel, a Takxe
rapaHTUyM MX KayecTBa. 3TO NO3BOMUT 3HAYUTENIbHO COKpaTUTbL Ay6-
nvpylowme pas3paboTku, BHeApMTb COOPOYHOE MPOrpamMMMUpPOBaHNE W
BECTM HaKoMAeHWe Ha NpegnpuaTUAX U B CTpaHe BbICOKOKA4ecT-
BEHHOr0 NPOrpamMMHOr0 MNpoAyKTa AN ero MHOrOKpaTHOro wuc-
NMOMb30BaHWS B KayeCTBe TUMOBbIX KOMMNEKTYIOLLMX U3AENNIA.
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2. BecTn MOCTOSHHbIA KOHTPONb UM o6ecneyeHue KavecTsa Mmpor-
pamm.

3. MporpamMmbl He LOMKHbI COAEPXKaTb HEMPOBEPEHHbIX NYTEN W
*UTyaumnini yHKLMOHMPOBaHMUSA, KOTOPble MPUBOAAT K HEOXKMAAHHbIM
pesynbTaram.

4. Tonb3oBaTeNto UM MOKynaTento nporpamm Heob6xoguMMo AaTb
YyeTKOe MpeAcTaBfeHWe O BO3MOXHOCTAX AAHHOW Mporpammbl U
FOXHONOTMYECKMX YCNOBMAX 3KCNayaTauuu, npu KOTOPbIX rapaH-
WpYyHTCA onpedeneHHble PYHKLUM U KayecTBa.

5. TexHonorus pa3paboTKu NporpaMMHOro obecnevyeHus [O/MKHa
obecneymBaTb OTTOPXMMOCTb MPOrPaMMHOr0 M3f4eNnns OT ero pas-
paboTumka, T.e. YeNIOBEYECKUIA PaKTOp B MPOrpaMmMnUpOBaHUN JOSXKEH
OblTb CBEAEH K MUHUMYMY.

6. TexHonorus paspaboTky NPOrpaMmMHOro obecneyvyeHns n cpeacT-
Ba ee MojdepXxku (aBTomartmsaumm) AOMKHbI obecneymBaTb Lene-
HanpasfeHHY paboTy npexae BCEro KoAMeKTMBa NporpamMmucToB, a
He OTAeNbHbIX NMYHOCTel. OHa [0AXHA NobyXAaTb KOMNEKTUB pa-
6oTaTh TONILKO NPaBWU/IbHO U CN@XEHHO; AO0/KHA aBTOMAaTMYeCcKu
((nokmpoBaTb NMtO6GbIE HE CAHKLMOHMPOBaHHbIe TEXHOMOTUEW Aei-
CTBUS.

7. Heo6xoaMmo BecTM akKypaTHOe LOKYMeHTMpOBaHMe BCeX 3Ta-
noB paspaboTkn. [OKyMeHTauus [JOMKHa TakXe 3aHOCUTbCA U Xpa-
MM TbCA Ha MarHUTHbIX HocuTensax. JocTyn K 3TOM WMHGpopmauuu
LO/MKEH 6blTb OTKPbLITbIM, MPOCTbIM M aBTOMAaTU3MPOBAHHbIM.

X PaboTta nmonb3oBatens Ao/MHKHa obecrneyvymBaTbCs PasBMTON WH-
hopMayMOHHO-CNPaBOYHON CUCTEMOIA.

9. CpefcTBa aBTOMaTMU3aLMM TEXHOMOMMN LO/MKHbI 0XBaTblBaTb BCeE
nanbl paboTbl KOM/EKTUBA NPOrpamMMMUCTOB.

10. TexHonormMa paspaboTKM NpPorpaMMHOro obecrneyeHuns JomMKHa
bi.ii K NpoCTOli B OCBOEHMU, C aBTOMaTUYECKN BK/IHOYAEMbIMU CPEACT-
MAMU NOACKA3KM.

11 TexHonorusa pa3paboTky NPOrpaMMHOro obecnevyeHus Lo/MHKHA
UMeTb CpeAcTBa aBTOMAaTUYeCKON (ukcauum B XPOHOOTMYECKOM
nopsgKe BCeX LeACTBWIA, BbIMONHAEMbIX B MPOLECCE KOMNEKTUBHOIO
HMOTOB/IEHUA NPOrPaMMHOr0 M34enus — [OMKHbI BECTUCb M Xpa-
HU N.CA B CUCTEME XXYypHanbl (MPOTOKO/bl, AHEBHWKN) pa3paboTKu.

> 1 cpeAcTBa LO/MKHbLI NO3BONATH BOCCTAHABAMBATbL N060e COCTOSHUE
npouecca pa3paboTky Ha NOOOM MHTepBase M3roTOBAEHWA MNpor-
pamMMHOro u3genus, a Takke MCMofb30BaTbCA B MPOLLECCe ero 3kcn-
HyaTauumm.



HageXHocTb nporpaMmmMHoOro obecneyeHus

B nporpammHOM obecnevyeHun nmeeTcs OwMOKa, €cin OHO He
BbIMOJIHAET TOr0, YTO NOJIb30BaTEN0 Pa3yMHO OT Hero oxuaatb. OTKa3
nporpaMMHoOro obecneyeHWs — 3TO NpOsABAEHWE OWMUBKM B HeMm.
CnoBo «pa3ymMHO» ynoTpe6neHO B onpeAeneHWU ANS TOro, 4Tobbl
NCKNKYNTL CUTyauuu, Korga, Hanpumep, K TEPMUHany MHGpop-
MaLWOHHO-NONCKOBOIW CUCTEMbI NYO6ANYHOW O6MBAMOTEKM MNOLXOAWUT
YyenoBeK M NPOCWUT onpefennTb 06beM CBOEro BKAaja B MECTHOM
6aHKe.

Owunbkn B NPOrpaMMHOM O0OECMeYeHWN He ABMAAKTCHA BHYT-
PEHHWUM €ro CBOMNCTBOM. 3TO 3HAYUT, YTO, KaK Obl 4ONITO N MPUCTANLHO
Mbl He pasrnagbiBanu (Uau TecTMpoBanWu, UKW LOKasbiBann) Npor-
pamMy, Mbl HWKOrfa He CMOXEM HalTu B Heli BCe OWMOKU. Mbl
MOXeM 06HapPY>XWUTb NULLIb HEKOTOPbIE OLWMNOKN.

3aBMCUMOCTN CTOMMOCTM W BEPOATHOCTU 06Hapy)KeHI/Iﬂ n ncnpasneHusa OWMn60K OT
BPEMEHU MPOEKTUpPOBaHNA NporpammHoOro obecneyveHuns

Hafe>kHocTb nporpaMMHOro obecneyeHuss ecTb BepOSTHOCTH €ro
paboTbl 6e3 0TKa3oB B TeYeHWe ONpPefeneHHOro nepuoja BPeMeHy,
paccuMTaHHas C y4eTOM CTOMMOCTMW A8 MNOMb30BaTens Ka>kioro
oTkasa. CNoBO «BEpPOATHOCTb» B OMPEeAEeNeHUN Mo CyLlecTBy 03HavaeT
BEPOSTHOCTb TOrO, YTO MONMb30BaTeNb HE BBEAET B CUCTEMY HEKO-
TOPbIA KOHKPETHbIA Habop faHHbIX, BbIBOAALWMA CUCTEMY U3 CTPOSA.

HafeXXHOCTb TakXKe He ABASeTCH BHYTPEHHWM CBOWCTBOM MpoOr-
pamMmbl. OHa BO MHOFOM CBfi3aHa C TeM, KakK NporpaMMa WCnofib-
3yeTcs.

HafexHocTb MporpaMMHOro 06ecneyeHns CYLLeCTBEHHO OTM-
4aeTca OT HafeXHOCTW annapatypbl. [MporpaMmbl He M3HalMBalOTCA,
nMofioMKa Mporpammbl HEBO3MOXHa. Takum 06pa3om, HagexHoCTb
nporpaMmmHoro obecne4eHnss —ecTb CNeCTBUE UCKOYEHNSA OLINBOK
NPOEeKTUPOBaHUA, T.e. OWMNBOK, BHECEHHbLIX B Mmpouecce pa3paboTku
NporpaMmMHOro obecneveHus.



HapeXXHOCTb fBNSeTCS COCTaBHOI YacTbio 60/ee 06LEro NOHATMS

KayecTBa. KauyecTBeHHas nporpamMma, Hanpumep, He TONbKO
HaZleXXHa, HO M KOMMaKTHa, COBMecTMMa C ApyrMMy nporpaMmmamu,
*(deKkTnBHA, yA06HA B CONPOBOXAEHWUW, BMOMAHE MOHATHA. MOXHO
[06aBMTb: NporpamMmma Lo/mkHa 6biTb paspaboTaHa B CPOK U B nNpeaenax
610 4)KETHON CTOMMOCTMU.

Cpean npoymx xapaKTepUCTUK KayecTBa MporpamM HafeXHOCTb
CTOUT Ha MNEPBOM MeCTe, W MO3TOMY AaNbHeilllne BOMPOCHI pas-
paboTKM MporpamMmMHOro obecneyeHns paccmMaTpuMBarOTCA Yepe3 Mpus-
My HafeXHOoCTH.

O6bEKTHO-OPUEHTMPOBaHHAA pa3paboTka nporpaMm

Pa3paboTaHHbIi NpOrpaMMHbIA NPOAYKT pelaeT 3afayn peab-
HOK MuUpa, MNpeaMETbl U MOHATUA KOTOPOro npu 06BLEKTHO-OPU-
EHTUPOBaHHOM pa3paboTKe NporpaMm 3aMeHATCA UX MOLENSMU, T.e.
onpefeneHHbIMU (OpPMaNibHbIMU KOHCTPYKUUAMU, NpPefcTaBndio-
WMMKN X B NPOrPaMMHO CUCTEME.

Mogenb COLEPXUT He BCE MPU3HAKM U CBOWCTBA NPeAcTaBNAEMOro
ctlo npeameta (NOHATUA), a TONbKO Te, KOTOPbIE CYLLECTBEHHbI ANS
pa habaTbiBaeMOl MPOrpaMMHON CUCTEMbI. ITO 3HAYUT, YTO MOLENb
newee», a, cnefoBaTeNbHO, Npouie 0TOOpaXKkaeMoro el npegmeTa
(noHATMA). Ho rnaBHOe faxe He B 3TOM, & B TOM, YTO MOfENb ecTb
thopmanbHas KOHCTpyKuua. dopmanbHbIli XapakTep Mofesneid no3Bo-
HW-1 ONpejennTb (PopMasnbHble 3aBUCUMOCTU U (hOopManbHble onepa-
UMW Haf HUMKU, YTO 3HAYMTENbHO ynpowaeT pa3paboTky npor-
pamMMHOTIO MPOAYyKTa.

O6beKTHO-OpMeHTUpPOBaAHHAaA pa3paboTka nporpamMm nomoraet
WHPABUTHLCA C TaKUMU CMOXHbIMW npobrieMamMu, Kak:

YMeHbLUEHNE CMIOXHOCTU MPOorpaMMHOro obecneyveHus;
MOBbIWEHWE HAAEXHOCTU NPOrpaMMHOro obecneyeHus;

- obecrneyeHne BO3MOXHOCTU MOAUGDUKALUN OTAENbHbIX KOMMO-
Hiw oB nporpamMHOro o6ecneyeHns 6e3 U3MEHEeHUs OCTallbHbIX €ro
KOMMOHEHTOB;

obecneyeHne BO3MOXHOCTU MOBTOPHOr0 WCNOMb30BaHUA OT-
U H.MbIX KOMMNOHEHTOB MPOrpaMMHOro obecneyeHums.

CuctemMarnyeckoe npumMmeHeHMe OOBLEKTHO-OPUEHTUPOBAHHOTO
..... yoja K pa3paboTke nporpaMm no3sonseT paspabarbiBaTb XOPOLIO
HY'yK TYpUpPOBaHHbIe, HafexHble B aKcnayarayumn, 4OCTaTOYHO Npoc-
II' Mmogudpuumpyemble nporpamMHble cucTeMbl. B HacTosuee Bpems
in. KWO-0pueHTUpOBaHHasA pa3paboTka nporpaMm fABNAETCH OAHUM
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13 Haubosee MHTEHCMBHO pa3BMBAlOLLMXCA HanpaBneHWid B Teope-
TUYECKOM W MPUKNALHOM MPOrpaMmMupoBaHNN.

O6BbEKTHO-OPUEHTUPOBaHHAA pa3paboTka MporpaMMHOro obecne-
YeHMs MCNONb3yeT MHCTPYMEHTaNbHble CPeAcTBa, NOAAepXuBalLWwme
06BbEKTHO-OPMEHTUPOBAHHbIE METOAONOrNN (TEXHOMOIMK) W CBA3aHa
C NpMMeHeHNeM O6BLEKTHO-OPMEHTUPOBAHHbLIX MOJeNnel npu paspa-
60TKe MPOrpaMMHbIX CUCTEM U UX KOMMOHEHTOB.

MOXHO Ha3BaTb pa3Hble 0O0BEKTHO-OPMEHTUPOBAHHbLIE METO-
ponorun, Hanpumep, SA/SD (Structured Analysis/Structured Design),
JSD (Jackson Structured Development), OSA (Object-Oriented System
Analysis).

OpHon n3 Hambonee MPOABUMHYTLIX M NONYASPHbIX OOBEKTHO-
OPMEHTUPOBaHHbLIX MeTogonornin asnserca OMT (Object Modeling
Technique). Ee rpagunyecknini s3blk (cucTtema 0603HauYeHUn Ans
awvarpaMmm) noayymn [OCTAaTOYHO LWMPOKOE pacnpocTpaHeHue u
MCMOJb3yeTCA B HEKOTOPbIX APYrMX O06BLEKTHO-OPUEHTUPOBAHHbBIX
MeTOA0N0MMAX, a TakxXe B 60/MblINHCTBE My6auKaumii No 06bEKTHO-
OpVveHTUpOBaHHbLIM MeTogonoruam. Metogonorus OMT NOAHOCTbLIO
noggepxusaetca cuctemoin Paradium+, ogHoli n3 Hambonee wu3-
BECTHbIX MHCTPYMEHTANbHbIX CUCTEM O6BLEKTHO-OPUEHTUPOBAHHOIM
pa3paboTku.

YKM3HEHHbI UMKN NPOrpaMMHOro obecrneveHus

MOHATUE «KU3HEHHbIA UWKA» MPeAnonaraeT He4YTo PoXAaaro-
Leecs, pasBuBaloLLeecs u ymupatouee. Mogo6HO XMBOMY OpraHu3my
nporpaMMHble U3feNnNs CO3arTCs, IKCMNYaTUPYyTCA M pa3BUBalOTCS
BO BPEMEHMU.

YKU3HEHHLIA LWKN NMPOrpaMMHOro 06ecnevyeHns BK/OYAaeT B cebs
BCE 3Tamnbl ero pasBMTUS: OT BO3HUKHOBEHWS NOTPEGHOCTU B HEM [0
MOMIHOTO MpeKpal,eHnss ero UCNonb30BaHMA BCMEACTBUE MOPanbHOrO
CTapeHus WA MNoTepu HeoGXOAMMOCTM pELUEHUs COOTBETCTBYHLIMNX
3afau.

MO>XHO BbIAENNTL HECKOJIbKO (ha3 CYLLeCTBOBaHWSA MPOrpPaMMHOro
N3L4EeNUs B TEYEHUE €r0 XMN3HEHHOTO LMKa. O6LEenpUHATLIX Ha3BaHMWA
Ans aTux has u ux Yncna noka etle HeT. Ho 1 oco6bix pasHornacuii no
3TOMY BOMNpocy HeT. [M03TOMY CYyWleCTBYeT HECKO/bKO BapuMaHTOB
pa3bueHns >XM3HEHHOTO LWKAa NPOrpaMMHOro o6GecrnevyeHUs Ha
aTanbl. Bonpoc o ToMm, fydlle AWM [aHHOe KOHKPETHOe pasbueHue,
uem Apyrue, He sIBAsieTCS OCHOBHbIM. [naBHOe, Heo6X0gMMO Mpa-
BWIbHO OpPraHn3oBaTh pa3paboTKy MPOrpaMMHOro 06ecnevyeHuns ¢ ux
yYeToM.
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Mo ANUTENBHOCTU XWU3HEHHOrO UWMK/AA MPOrpaMMHble W3aenus
MOXHO pa3fieNnTb Ha ABa Kfiacca: C ManbiM U GOMbLUMM  BPEMEHEM
>KU3HW. JTUM Knaccam MporpaMmm COOTBETCTBYHOT TMOKUIA (MATKWIA)
noaxos K WX CO34aHWK0 U WCMONb30BAHWUIO W XXECTKWUIA MpPOMbILL-
NEHHbIV NOAXOA PErnameHTUPOBAHHOTO MPOEKTUPOBAHUS U 3KCMya-
Taluuum NpPOrpaMMHbLIX W3f4ennii. B HayuyHbIX OpraHu3auusx W By3ax,
HanpumMep, npeo6nagatoT pa3paGoTKM MpPorpaMmM MepBOro Knacca, a B
MPOEKTHBLIX W NMPOMBbILLIEHHBIX OpraHM3aynsx — BTOPOro.

MporpaMMHble U3fenns ¢ Manoii ANMTENbHOCTbLI0 3KCMayaTayuu
C0O34al0TCA B OCHOBHOM A1 PELIEHMS HAYUHbIX U MWHXEHEPHbIX 3ajad,
LN NONYYeHNs KOHKPETHbIX pPe3yNbTaTOB BbIUMCAEHUIA. Takme npor-
pamMMbl 0BbIYHO OTHOCWUTENbHO HeBenukW. OHW pa3pabaTbiBalTCH
OfHUM crneyuanucToM UMW MaNleHbKOW rpynnoii. FnaBHas wupges
nporpaMmbl 06CYXAaeTcss OAHWUM MPOrPaMMMUCTOM W KOHEUYHbIM
nonb3oBaTesieM. HekoTopble AeTanu 3aHOCATCS Ha Gymary, U MpoekT
peanusyeTcs B TeUYeHUE HECKONbKUX AHeli unn Hepenb. OHU He
npefHasHauyeHbl 415 TUPAXXMPOBAHWSA W Mepeaayun Aas Nocneayoulero
MCMONMb30BaHMS B APYrvMe KOMnekTuBbl. 0 cyuwlecTBy, Takue Mpor-
pamMMbl SIBASKOTCA 4YacTbl) Hay4YHO-MUCCMeA0BaTeNbCKOl paboThl M He
MOFYT paccMaTpMBaTbCs KaK OTUYYX[aemble NMPOrpaMMHble U3Aenus.

WX XW3HEHHBbIA UMKA COCTOUT U3 ANIMTENIbHOTO WHTepBana cuc-
|cMHOro aHanusa u gopmannsauun nNpobaemMbl, 3HAYUTENLHOTO 3Tana
MPOEKTUPOBAHNUS MPOrpaMM W OTHOCUTENLHO HeBONbLIOrO BPEMEHM
eKCMAyaTaUMyM M MNOAyYeHUs pe3ynbTaToB. Tpe6GOBaHUS, NpenbsB-
1HEMbIE K (DYHKUWOHANbHLIM M KOHCTPYKTUBHbLIM XapakTepucTUKam,
KaK npaBufio, He (OPManu3yloTCsH, OTCYTCTBYHT O(POPMIEHHbIe
ncnblTaHWs nporpamm. lokasaTenum MX KadvyecTBa KOHTPOSIMPYHOTCA
TNbKO pa3paboTyMkamMy B COOTBETCTBUM C WX HEOPMaNbHbIMY
npesCTaBNEHUAMMN.

MpoeKkTupoBaHue CucTeMHbIi aHanus Jkcnnyatauus
50% 40% 10%

MporpamMMHble U34enns ¢ Manoi ANUTeNbHOCTLIO 3KCMayaTayuu

ConpoBOXAeHMEe N MOgU(UKALMA TaKUX Nporpamm He obs3aTenb-
Hbl, U WX XXWU3HEHHbIV LWUKN 3aBepLIaeTcs Moc/ie MONYYeHWUs pesy/b-
[1ItoH BbluMcneHnin. OCHOBHbIE 3aTpaThbl B XKM3HEHHOM LMKAE TakKux
nporpaMm MpuXogAaTcA Ha 3Tanbl CUCTEMHOr0 aHannsa U NPoeKTUpo-
W.Nwa, KoTopble NpoAosKalTcd oT Mecaua Ao 1.2 neT, B pe3ynbTarte
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Yero XXM3HeHHbIN LMK NPOrpamMMHOro u3genus pefko npesbiwaet 3
roga.

MporpaMmMHble nM3genus ¢ 601bLUOA ANMTENbHOCTbHI0 3KCMAyaTauum
co3falTcs ANA pPerynsapHoi 06paboTku nHopmaunum n ynpasneHus.
CTpyKTypa Takux nporpaMmm cnoxHas. VIx pasmepbl MOryT U3MEHATbCA
B WKNpPOKMX npegenax (1...1000 Tbic. KOMaHpA), OAHAKO BCe OHMU
0b6najalT cBOMCTBAMU MO3HABAEMOCTW W BO3MOXHOCTM MOAMU(U-
Kauuum B Mpouecce AAMTENbHOr0 CONPOBOXAEHUA W UCNOMb30BaHUS
pasnnyHbiMK cneymanuctaMmu. MporpammHble M34enusa 3TOro knacca
[ONyCcKalT TUPaXXMPOBAHME, OHU COMPOBOXAAOTCA AOKYMeHTauuein
KakK NMPOMbIWNEHHbIE U34eNUA U NPeACTaBNAOT Co60l OTUYXaEMble
0T pa3paboTymka NpPorpaMMHble NPOAYKTbI.

JKcnnyaTaunus 1 CONpoBOXAEHUE MpoekTUpoBaHue CuUCTeMHbIN aHann3
79% 20% 1%

|

MporpamMMHble U3genus ¢ GOMbLIOW ANUTENbHOCTbIO 3KCNNyaTalum

VX npoekTMpoBaHMeM W 3KCNAyaTauuel 3aHUMarTcA 6onbline
KONNEKTUBbLI CNeLnanncToB, A4NA 4Yero Heobxofmma (opmanusauns
NPOrpamMMHO CUCTEMBbI, & TakXke (OpMann30BaHHble WCMbITAHUS U
onpefeneHne AOCTUTHYTbIX MoKa3aTefeli KayecTBa KOHEYHOro npo-
OykTa. WX XU3HeHHbI uukn coctaenget 10..20 net. Ao 70..90 %
3TOr0 BPEMEHW MNPUXOLUTCA Ha 3JKCNayaTauumito U CONPOBOXAEHMUeE.
Bcnencteme MaccoBOro TUPaXKMpoBaHWS W ANWUTENBHOTO COMPO-
BOX/[EHWUS COBOKYMHbIE 3aTpaTbl B NpoLecce aKcnayatauuum u conpo-
BOXAEHMSA TaKWX MPOrpaMMHbIX W3LENUil 3HAYMTEeNbHO MNpeBbillaloT
3aTtpatbl Ha CUCTEMHbIV aHannu3 U NPOEKTMPOBaHMeE.

Bce nocnegytouiee M3n0XeHWe akUeHTUPYeT BHUMAaHWE Ha Teme
paspaboTKy KPyMHbIX (CAOXHbLIX) NPOrpaMMHbIX CPEACTB YNpaBieHNs
M 06paboTKM MHDOpMaLUN.

O606LeHHAd MOLEeNb XXU3HEHHOTO LUKNa MPOrpaMMHOro U3genuns
MOXEeT BbIrNA4eTb TaK:

I.  CMCTEMHbIA aHanms:
a) uccnepoBaHus,;
6) aHanM3 OCyLeCcTBUMOCTHU:
— 3KCNNyaTauMoHHOI;
— 3KOHOMMUYECKOW;
— KOMMEepUecKOil.
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1 MpoeKkTuUpoBaHNe NPOrpaMMHOr0 06ecrneyeHns:

a) KOHCTpyupoBaHwue:

— (YHKUMOHANbHAsA AEeKOMMO3MLMNA CUCTEMbI, €8 apXUTEKTYPa;
— BHellHee MPOEKTMPOBaHWE MPOrpaMMHOro obecrneyeHus;
— MpOoeKTUpoBaHue 6asbl AaHHbIX;

— apxuTeKTypa nporpaMMHoro obecneyeHus;

6) nporpammupoBaHue:

— BHYTpEHHEe NPOoeKTMpPOBaHUEe NPOrpaMMHOro obecnevyeHus;
— BHelHee NMPOEKTUPOBAHME NPOrpamMMHbIX MOAYNeil;
— BHYTPEHHEEe NpOeKTUpPOBaHWe MPOrpaMMHbIX MOAYNEN;
— KOAWPOBaHwue;
— oTnajka nporpamm;
— KOMMOHOBKa Nporpamm;
B) O0Tnajka NporpaMMHOro obecneyvyeHus.
I1l. OueHka (MChblITaHna) NPoOrpaMMHOro obecneveHus.
IV. Vicnonb3oBaHue nporpaMMHoOro obecneyeHus:

a) aKcnayartaums;

6) conpoBOXAeHMe.

1. CuctemHbIi aHanm3. B Hauvane pa3paboTKM NporpaMmMHOro
obecneyeHns MPOBOASAT CUCTEMHbIA aHanu3 (MpefBapuTeSibHOE €ero
NMPOeKTMpOBaHME), B X04e KOTOPOro OnpeaenswTcs MOTpe6HOCTb B
HeM, ero HasHayeHWe W OCHOBHble (PYHKLMOHaNbHble XapakTe-
puctukun. OLeHMBAKTCA 3aTpaTbl M BO3IMOXHAA 3PPEKTUBHOCTH
npuMeHeHns 6yayliero NporpaMMHOro m3genus.

Ha aTom 3Tame cocTaBnsieTcs nepevyeHb TpeboBaHWUii, TO ecTb
yeTKoe OMnpejeneHue TOro, YTO MOMb30BaTeNlb 0XMAAeT OT roTOBOrO
npoAyKTa. 34ech Xe 0CyLLecTBAAETCA NOCTaHOBKA Leneit 1 3agad, pagu
peanu3auumn KOTopbIX 1 pa3pabaTbiBaeTcs caMm NpoekT. B dase cuctem-
HOro aHannW3a MOXHO BblAeNWUTb Ba HanpaBNeHWA: WCCNefoBaHue u
aHanM3 oCyLeCcTBUMOCTH.

VccnefoBaHns HauMHAOTCA C TOFO MOMEHTa, KOrja pyKoBoguTeNb
pa3paboTKM 0CO3HAET NMOTPEOGHOCTL B MPOrpaMMHOM 06ecneyvyeHunu.

PaboTa cOCTOUT B MAaHWPOBaHWM W KOOPAWHALUW AEACTBUA,
Heo6X0AUMbIX ANA NOATOTOBKM (POPMAnbHOr0 PYKOMUCHOTO MepeyHs
IpeboBaHun K paspabaTbiBaeMOMY MPOrpaMMHOMY W3LENMUIO.

WccnenoBaHus 3akaHuMBaloTCA Torga, Korga tpe6osaHus copmu-
poBaHbl B TaKOM BWAe, YTO CTAHOBATCH 0003pPMMbIMU W MNPU HEob6-
4YOAMMOCTU MOTYT 6bITb MOAUPULUPOBAHbLI U 0J06pPEHbI OTBETCTBEH-
HbIM PYKOBOAWUTENEM.

AHanu3 ocyLeCTBUMOCTM eCTb TEXHMYECKAA YacTb UCCNeA0BaHMI 1
HauynHaeTcA TOrja, Korga HamepeHwe PYKOBOLCTBA OKpPEMnHeT Hac-
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TOMbKO, YTO Ha3HayaeTca PYKOBOAWUTENb MPOEKTa, OpPraHW3yrLmnii
MPOEKTUPOBaHME W pacnpegeneHne pecypcos (paboueli cunbl).

PaboTa 3ak/04aeTca B MUCC/MefOBaHWW nNpejnosiaraemoro npor-
PaMMHOTO W3f4eNusa C Lenbl MNOJyYEeHUA MPaKTUYECKOW OLEHKM
BO3MOXHOCTW peanu3aunm npoekTa, B YaCTHOCTW OMpeaenstoTcs:

— OCYLLECTBMMOCTb 3KCNAyaTaunoHHas, byaet nu nsgenve gocra-
TOYHO YAO6HO AN NPakTUYecKOro MCnonb3oBaHuA?

— OCYyLeCTBMMOCTb 3KOHOMUYECKAA, MpUeMaeMa N CTOMMOCTb
paspabaTtbiBaemoro usgenuna? KakoBa 3Ta CTOMMOCTbL? byger nu
n3genme 3KOHOMMUYECKU 3PPEKTUBHBIM WMHCTPYMEHTOM B pyKax
nonb3osarens?

— OCYyLLeCTBMMOCTb KOMMepUeckas, 6yfeT nu usgenue npuseka-
Te/IbHbIM, MOMb30BaTbCA CMPOCOM, JIEFKO YCTaHaB/MBaeMbIM, MPUC-
NOCO6/IeHHbIM K 06CNYXXUBaHUIO, MPOCTbIM B OCBOEHUN?

3TN W gpyrve BOMPOCbI Heo6X0AMMO pellaTb rfaBHbIM 06pasom
MpuM pacCMOTPEHUM YKaszaHHbIX Bbille TpeboBaHWUIA.

AHann3 ocyL,ecTBMMOCTM 3aKaH4YMBaAETCHA, Korja Bce TpeboBaHuUA
cobpaHbl 1 0L06peHbI.

Mpexge 4em MNPOAOMKUTL AaNbHENW Y paboTy Haj MPOEKTOM
Heo6Xo4MMO YAOCTOBEPUTLCA, UYTO BCA HeobXxofumas WHGpopmauus
nonydyeHa. OTa MHpoOpMauus JO/MKHA OblTb TOYHON, MOHATHOW U
ocyuiecTBumoil. OHa Ao/HDKHa NpPeAcTaBNATb CO60MA NOMHbLIA KOMMNIEKC
Tpe6oBaHMI y[0BAETBOPAIOLWMX NOMb30BaTeNs K paspabaTbiBaeMoMy
NMpPOrpaMMHOMY MPOAYKTY, 0hOpMASEMBIA B BMAe cneyundukaynm.

Mpu HecobnofeHUN [AHHOTO TPeboBaHWUA MOXHO 3HAUYUTENLHO
3aMe4nIMTb peanusauuio npoekta B Oyayuwem BCNeACcTBME MHOrO-
KpaTHOro MOBTOPHOro 06palleHna K MONb30BATENO 38 YTOYHEHUEM
HEeBEPHO TPaKTOBAHHbLIX feTaneil, HeOOrOBOPEHHbLIX YCMOBWIA U, Kak
cnefcTBue, NoTpebyeTca nepefenka yxxe pa3paboTaHHbIX €ro 4acTeid.

Yacto B nepuoj CUCTEMHOrO aHanusa MPUHUMAETCA pelleHue o
npekpaweHnn panbHewein pa3paboTkum nporpammHoOro obecne-
yeHus.

1. MpoekTnpoBaHMe MNporpaMMHoro ob6ecriedyeHus. MpoekTUpo-
BaHWe SBNAETCA OCHOBHOWM W pellaroLieil ¢a3oil XM3HEHHOro LuKna
nporpammHoro obecnevyeHus, BO BPemMsi KOTOPOro CO3JaeTCA W Ha
90% npuobpeTaeT CBOK OKOHYATE/NIbHYI (POpPMY NporpaMmHoOe W3-
nenue.

3Ta has3a XW3HU O0XBATbIBAET pas3fiNyHble BUAbl AEATENbHOCTU
MPoeKTa M MOXEeT ObITb pa3feneHa Ha TPW OCHOBHbIX 3Tama: KOHCT-
pyupoBaHue, nporpamMmumpoBaHue W OTNaAKYy MPOrpaMMHOro m3-
fenva.
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KoHcTpyupoBaHue nporpammHoOro obecnevyeHus 06bIYHO Hauu-
HaeTcs eweé B (ha3e aHanM3a OCYLLECTBUMOCTW, KaK TO/IbKO OKa3sbl-
BaKOTCA 3a)MKCUPOBAHHBIMW Ha Bymare HEKOTOpPbIe NpeABapuTesibHble
nenu n TpeboBaHNA K HeMy.

K MOMeHTy yTBepXxgeHus TpeboBaHuii pabota B (ha3e KOHCT-
pyumpoBaHus 6yaeT B caMOM pasrape.

Ha 3aTom OTpes3ke XW3HM nporpamMHOro obecrnevyeHus ocy-
LLeCTBNAOT:

— (PYHKLUMOHANbHYIO AEKOMMO3MLMWI0O pellaeMoil 3afjayun, Ha
OCHOBe KOTOpPOW onpefenserca apxXuTeKTypa CMCTEMbl 3TON 3ajaquu;

— BHeELIHee MPOEKTUPOBAHME MPOrpaMMHOro obecnevyeHus, Bbl-
paxatou,eecs B (hOpMe BHEWHEro B3aMMOJENCTBUA €ro ¢ Mo/b-
3oBarenem;

— NPOEKTMpOBaHMe 6asbl JaHHbIX, €CIM 3TO HEO6X0AUMO;

— NPOEKTMPOBAHNE apXUTEKTYpbl NPOrpaMMHOro obecneyeHms —
onpegeneHne 0O6bEKTOB, MOAY/EA W UX CONPSIKEHUSA,

MporpaMmMmupoBaHue HaunHaeTCA yXe B (ha3e KOHCTPyMpOBaHuUA,
KaK TOMbKO CTaHYT AOCTYMHbIMW OCHOBHble ChneuunpukaLum Ha
OTAeNbHble KOMMOHEHTbl MPOrpamMMHOro W34enns, HO He paHee
yTBEpXAeHns cornaweHus o TpebosaHuax. lepekpbiTue a3 npor-
PaMMMUPOBAHUA N KOHCTPYMPOBAHUSA MPUBOLUT K 3KOHOMWUM 06LLErO
BpeMeHM pa3paboTku, a Takxke K o6GecnevyeHWt0 MNPOBEPKM Mpa-
BUMIbHOCTW NPOEKTHbIX PELIeHN, N B HEKOTOPbIX CyYyasx BAMSET Ha
peLleHne K4YeBblX BOMNPOCOB.

Ha atom 3atane BbinonHseTca paboTa, cBA3aHHas co COOPKOWA
nporpaMMHoro wusgenus. OHa COCTOWT B NOAPOOGHOM BHYTPEHHEM
KOHCTPYMPOBaHUU NPOrpaMMHOro NpoAykKTa, B pa3paboTKe BHYT-
PEHHER NOTMKWM KaX[oro MoAyns CUCTeMbl, KOoTopas 3aTeM Bbipa-
XKaeTcsd TEKCTOM KOHKPEeTHOW nporpammbl.

da3a nporpamMMmumpoBaHWs 3aBepluaeTcs, Korfga paspaboTuuku
3aKOHYaT [OKYMEHTUMpPOBaHue, OTNagKy W KOMMOHOBKY OTAENbHbIX
yacTeil MPOrpamMMHOro u3genns B OAHO Lefoe.

OTnafka nporpaMMHOro obecrneyeHus OoCyLLeCTBASETCS MOC/e TOro,
KOrga BCe ero KOMMOHEeHTbl 6yAyT OTNaXeHbl MO OTAENbHOCTU U
cobpaHbl B e4MHbII NPOrpaMMHbIA NPOAYKT.

Il OueHKa (McnbITaHMA) NPorpaMMHOro obecriedeHums. B aToil dase
nporpaMMHOe W3JefiMe MOABEPraeTcs CTPOroMy CUCTEMHOMY WCMbl-
InNnI0 cO CTOPOHbI TFPyNMbl AUL, He ABAAIOLIMXCSH pa3paboTumkamu.

3T0 pJenaeTcd ANA TOro, 4tobbl rapaHTUpoBaTb, YTO FOTOBOE
nporpaMMHOe W3denve YAOBNETBOPAeT BCeM Tpeb6OBaHUAM U crieuu-
hukaymam, MOXeT 6blTb MCNONb30BAHO B cpefle MONb30oBaTens,
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CBOOOAHO OT KakKuUX-Nmb6o feeKTOB U COAEPXUT Heob6X0AuMYI0
[JOKYMEHTaLM0, KOTOopas TOYHO M MOSIHO OMWCbIBaeT MPOrpaMMHOE
nsgenue.

da3a OUEHKM HaAYMHAETCH, KaK TO/IbKO BCE KOMMOHEHTbI (MO-
Jynn) cobpaHbl BMecTe W MUCMbITaHbl, T.e. MOCAe MOMHON OTNagKu
roToBOro NporpaMMHoro npogykrta. OHa 3akaH4uBaeTcs mocie Nonay-
YeHMs NOATBEPX[EHMSA, 4YTO MPOrpamMHOe W3Aenne NPOLWIO Bce
MCNbITAaHUS UM FOTOBO K 3KCMyaTauuu.

OHa npoAonXaeTcs Tak e A0ATr0o, Kak M nporpamMmupoBaHue.

Iv. Vicnonb3oBaHWe NPOrpamMMHOro o6ecneveHnsi. ECU CUCTEMHbIT
aHann3 — curHan K 6010. NPOEKTMPOBaHWE — aTaka W BO3BpalLeHMe
c no6efoil, To MCMONb30BaHWE MPOTrPaMMHOF0 WU3AeNUs — 3TO

e)xxegHeBHad 060pPOHa, XXM3HEHHO Heob6xoguMmasaA, HO 0ObIYHO He
noyetHas And pa3paboTUMKOB.

Takoe cpaBHeHMe YMeCTHO BBWMAY TOro, 4YTo BO BpPeMs WCMOMb-
30BaHMA MPOrpamMMHOr0 M3A4enns MCNpaBAslOTCSA OWMWMOKKU, BKpaB-
LWKeca B MpoLecce ero NpPOeKTUPOBaHUS.

®asza McnonbL30BaHMA NPOrpaMMHON0 M3AeNns HadumHaeTcs TOrga,
Korga usfenue nepefaeTcd B CUCTEMY pacnpefeneHus.

370 TO BpemMsA, B TeYeHWe KOTOPOro Wu3fenne HaxoguTcA B
LelicTBUM U Ucnonb3yeTcs 3PHeKTUBHO.

B 370 Bpems BbIMOMHAKTCA 06y4YeHWe nepcoHana, BHeApeHwue,
HacTpolika, CONPOBOXAEHME W, BO3MOXHO, pacllUpeHue npor-
paMMHOro u3fenus —TakK Ha3blBaemMOe MNpOoJo/KakLLeecsd MNpoek-
TMpOBaHMe.

$Pa3a UCnonb30BaHWA 3aKaHUMBaeTCA, Korfja usfgenve usbiMaeTcs
M3 ynoTpe6seHns M ynoMsHyTble Bbille AEACTBUA MNpeKpalw,alTCcs.
OTMeTUM, OHaKO, YTO MpOrpaMMHOe U3fenne MoOXeT AONT0 NpuUme-
HATbCA KEM-NMO0 ewe M Moc/e TOro, Kak (aza UCMoab30BaHUsA B TOM
BMAEe, KaK OHa onpefeneHa 3fecb, 3aBepwuTcd. [oToMy 4TO 3TOT
HEeKTO MOXET MNA0AOTBOPHO MCMOMb30BaTb MPOrpamMHOe u3genve y
cebsa gaxe 6e3 nomoun paspaboTyumka.

Mcnonb3oBaHWe MPOrpaMMHOr0 MNpPoAyKTa OMpefenseTca ero
aKcnayartaumnein M CONPOBOXAEHUEM.

JkcnayaTauyus NporpaMmMHOro M3genusa 3akawyaeTcd B UCMOA-
HEHUWN, (DYHKLMOHWPOBaHUM ero Ha 3BM pna o6paboTkum MHGOp-
MauuMy M B MOAYYEHUW Pe3ynbTaToB, SBAAKLWMUXCA LEbl ero cos-
faHua, a Takxe, B o6ecnevyeHWW [OCTOBEPHOCTM W HALEXHOCTU
BblaBaeMbIX JaHHbIX.

COMpoBO>KAEHNE NPOrpaMMHOro 06ecneyeHnss COCTOUT B 3KCMAYy-
aTalMOHHOM 06CNY>XMBaHWUWU, Pa3BUTUN (DYHKLMOHANbHbIX BO3MOX-
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MOCTE 1M MNOBbIWEHUW 3KCMNyaTaLWMOHHbIX XapakTepucTWK npor-
PaMMHOI0 W34enus, B TUPAXWUPOBAHUM U MEPEHOCE MNPOrpamMMHOro
M3Lennsa Ha pasnnmyHble TUNbl BbIYUCAUTENbHbLIX CPEACTB.

ConpoBOXAeHNe nrpaet posb HeO6XOAMMOI 06paTHOW CBA3M OT
nana akcnnyaTayum.

B npouecce (YHKLWOHMPOBAHWSA MPOrpaMMHOro obecneyeHus
MO3MOXHO OOHapyXeHue oWMOOK B nNporpammax, U NOABAAETCH
Heo6X04MMOCTb UX MOAUGDUKALUN N pacllupeHns HYHKLNNA.

3Tn fopaboTKW, Kak Npasuino, BefyTcs OAHOBPEMEHHO C 3KCMNY-
ataumeii Tekylen Bepcun nNporpammHoOro msgenus. Nocne npoBepku
MOArOTOBNEHHbIX KOPPEKTUPOBOK Ha OLHOM W3 3K3EMMAAPOB Mpor-
paMM ouepefHas BEpPCMA MPOrpaMMHOro U3fLeNnus 3aMeHseT paHee
3KCMN/yaTUpoBaBLLUMECA UM HEKOTOopble K3 Hux. [lpum 3Tom npouecc
Xennyatauun nporpaMMHOro u3genns MoxeT 6blTb  NPaKTUYECKM
HeMmpepbIBHbIM, TaK KakK 3aMeHa BepcuuM NpPOrpammMHOro usgenus
ABNAETCA KPaTKOBPEMEHHOI. OTn 06CTOATENbCTBA MPUBOAAT K TOMY,
4yTO Npouecc 3Kcnayaraunmum BEpCUM NPOrpaMMHOr0 M3genus 0BblYHO
naeT napannenbHo M He3aBMCMMO OT 3Tana COMPOBOXAEHUS.

KoHcTpynpoBaHue OueHkKa

CuCTeMHbIN lMporpammupoBaHue Mcnonb3oBaHue
aHanus nporpaMMHoOro
n3aenna

MepekpbiTUe MeXAY GasaMmu XXMU3HEHHOr0 LUKNa NporpaMMHOIO WU3fenus

BO3MOXHbI 1 06bIYHO XenaTesibHbl MEPEKPbLITUS MEXAY PasHbIMU
(hazamMy XU3HEHHOr0 LMKNa MPOrpaMMHOro wusgenusi. OfHako He
NOMKHO 6bITb HUKAKOTO MEPEKPBLITUSA MEXAY HECMEXHbIMU MNpo-
Leccamu.

Bo3MoxHa oGpaTHas CBA3b MexAy (asamu. Hanpumep, BO Bpems
O4HOTO 13 LIAroB BHELIHEr0 MPOEKTMPOBaHWUS MOTryT OblTb 06Ha-
PYXeHbl MOTPEWHOCTU B DOPMYIMPOBKE LENER, TOFAa HYXHO He-
MeZA/IEHHO BEPHYTbCS U WCMPaBUTbL WX.

PaccMOTpeHHasi MOZE/b XXU3HEHHOTO LUK/Ia NPOrpaMMHOro usge-
NN C HEKOTOPLIMU M3MEHEHUSAMU, MOXET CAY>XUTb MOAENbID U ANs
MasibiX MPOEKTOB.

Hanpumep, Korga npoekTUpyeTCs €AUHCTBEHHAs MNporpaMma, To
yacTo 06x0AnaTcs 6e3 MPOEKTUPOBAHUA aPXUTEKTYPbl CUCTEMbI U
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NPOEeKTUpPOBaHNA 6a3bl OaHHbIX; nMpouecCbl MCXOAHOIo U AeTasibHOro
BHELIHEro NpoeKTnuposaHua 3a4acTyr CAMBakOTCA BOEAWHO W T.M.

PESIOME

* MporpamMma - 3TO TeKCTbl NO6bLIX NMPOrpaMM Ha A3blke Mpor-
paMMUpOBaHUSA AN B 0OBEKTHOM KOAe, MPUTOAHbIE AN WCNONHEHNS
Ha 9BM.

* Komnnekc nporpaMm — 3TO COBOKYMHOCTb B3aMMOCBSA3aHHbIX
nporpamMmm gnsd 3BM, B OCHOBHOM KakK 00beKT pa3paboTKuM KOHEUYHOro
NPOrpaMMHOro NPoAyKTa Ha pas/IMyHbIX 3Tanax ero co3gaHus, ofHako
eule He JOCTWUTLWIUIA 3aBEPLUEHHOrO COCTOAHMWSA, MPUIOAHOTO ANs
TUPOKUPOBAHUA 1 3KCnayaTaynmn ¢ OnpefefieHHbIMU KavyeCTBEHHbIMM
nokasaTtensamum.

* MporpammHoOe obecneyeHne, UM NpPorpaMmHble CpeacTsa, WK
nporpamMMHoe u3genue, WM MNpPOrpaMMHbIA NPOLYKT — 3TO COBO-
KYMHOCTb MPOrpamMm W CBA3a@HHbIX C HUMWU [aHHbIX ONPeAeneHHOro
HasHayeHUsA, MPUTOLAHbLIX ANA WUCMNONMHeHUAa Ha OBM, npoweawmx
MCNbiITaHNS C 3a)MKCMPOBAHHLIMYM MOKa3aTeNsaMn KayecTBa U CHab-
XEHHbIX KOMMAEKTOM [AOKYMeHTauuu, SOCTATOYHON ANs KBaau-
(hMUMPOBaHHOW 3KCMAyaTauMy No Ha3HA4YeHUK M UCNOMNb30BAHUS Kak
NPoAYyKLMM MPON3BOACTBEHHO-TEXHWYECKOTO Ha3HaYyeHus.

* TexHonorns paspaboTKyM NporpamMmMHOro ob6ecrnevyeHnMs npepc-
TaBNseT co60l COBOKYNHOCTb 0606LLEHHbIX U CUCTEMATU3NPOBaHHbIX
3HaHWI, WA Hayka 00 ONTUMaNnbHbIX cnocobax (npuemax) pas-
paboTKM nNporpaMMHOro obecneyeHmsa AnA NOAY4YeHWUA MPOrpaMMHOW
NPOAYKUUMN C 3afaHHbIMU CBOWCTBaMM B 3afaHHbIX YC/OBUSAX.

B nporpammMHOM o6ecnevyeHMnM KMeeTcA OWMOKA, ecin OHO He
BbIMO/IHSET TOr0, YTO MO/b30BATENO «Pa3yMHO» OT HEro 0Xupjatb.

* HafeXXHOCTb MPOrpamMHOro obecnevyeHns eCTb «BEPOSATHOCTb»
ero paboTbl 6€3 0TKa30B B TeYEHME OMPeAeNEHHOr0 Nepnuoga BPEMEHM.

* MpegMeTbl U MOHATUA peanbHOro mMupa npu 06bEKTHO-OpU-
EHTUPOBaHHOM pa3paboTKe NporpaMm 3aMeHAKTCSH UX MOLENAMM, T.e.
onpefeneHHbIMKU (OpManbHbIMW KOHCTPYKLMAMMK, NpeacTaBnsto-
WMMKN MX B MPOrpaMMHON cUCTeME.

* XXun3HeHHbIV yukn MO BKAOYaeT B cebs Bce 3Tambl €ro pas-
BUTUA: OT BO3HWKHOBEHWS MNOTPEOHOCTU B HEM A0 MOMIHOTO MpeK-
paw,eHnsa ero Mcnonb3oBaHus.

* HeobxogMMO OpraHnW3oBaTb CBOE MbllUjEHWE U KaneHAapHbIN
nnaH paspaboTKM NpPOrpamMMmHOro obecnevyeHus Takum o6pasom,
YTOObl YYUTLIBaTh €r0 XU3HEHHbIA LUK,

* B xo4e cucTeMHOro aHanusa (NpefBapuUTENbHOr0 MPOEKTU-
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poBaHudA) onpegensioTca noTpe6HocTb B O, ero HasHayeHue u
OCHOBHbIE PYHKLMOHANbHbIE XapaKTepucTuku. OLueHnBalTCs 3aTpaTsl
1 BO3MOXHas 3h(PeKTUBHOCTb NPUMEHeHUs 6yayLiero NnporpaMMHOro
npogykta. CocTaBnseTca nepevyeHb Tpe6OBAHUN K HeEMy.

* MpoeKTMpOBaHMe ABNSETCA OCHOBHON M pewatouwen hasoi
XMW3HEHHOTO LMKNa NporpaMMHOro obecrneyeHus, BO BpemMs KOTOPOIA
cosfaetcad M Ha 90% npuobGpeTaeT CBOK OKOHYaTeNIbHYK (opmy
nporpamMmMHoe usjgenue.

* Ha atane nporpaMMupoBaHunsa BbiNONHAETCA paboTa, cBA3aHHas
co cbopkoit M. OHa cocTOMT B NOLPOOHOM BHYTFPEHHEM KOHCTPYM-
poBaHWM NPOrpaMMHOro NPoAykKTa, B pa3paboTke BHYTPeHHER N0rMKu
KaXX[0ro Moaynsa CUCTeMbl, KOTOpas 3aTeM BbipaXaeTcd TEKCTOM
KOHKPETHOI MporpamMmoi.

* Ha aTane oueHKM (McnbiTaHWA) MPOrpaMMHOro obecneyvyeHus
MW nopasepraeTcs CTPOroMy CUCTEMHOMY MCMbITAHWIO CO CTOPOHbI
rpynnbl Ny, He ABafOwWMXCcA pa3paboTymkamm. OHO MPOAONAXKAETCA
TakK Xe LOro, Kak U nNporpaMmupoBaHue.

* Wcnonb3osaHue MM — 310 TO BpeM#A, B TeYEHUE KOTOPOro OHO
Haxo4WTCs B LeliCTBUM W MCnonb3yeTcs 3hPeKTUBHO (KMBeT). B 3To
BPEMS BbIMOMHATCA 06y4YeHMe nepcoHana, BHeApeHWe, HacTPOlika,
COMPOBOX/EHMNe U, BO3MOXHO, pacluupeHue MW —Tak HasbiBaeMoe
1uPOJO/MKAloLWEeeca 1.pOEKTUPOBaHNE.

* Okcnnyatauusa M wn3genua 3akiyaetcd B UCNOJIHEHUN,
(DYHKLMOHMPOBAHUKN ero Ha 3BM pgna obpaboTku nHpopmauum u B
MONYYeHUN pe3ynbTaToB, ABMAIOWMUXCA LENblo ero co3gaHud, a Takxe
B 06ecneyeHnn SOCTOBEPHOCTM U HafEXHOCTW Bbl4aBaeMblX LaHHbIX.

* ConpoBoxgeHue MO cocTouT B 3KcnyaTauMoHHOM o6cny-
XMWBAHUU, PasBUTUN PYHKLNOHANbHbBIX BO3MOXHOCTEW U NOBbIWEHUN
JKCNNyaTauMoHHbIX XapakTepuctuk MW, B TUpaxunposaHUn U nepe-
Hoce MW Ha pa3nuuHbie TUnbl BC.

* CONpoBOXAEeHMNe nUrpaeT posib HEO6XOANMON 06paTHOW CBA3N OT
aTana akcnnayarauum.

* BO3MOXHbl M 06bIYHO >XefaTenbHbl MepekpbITUA MeXAy pas-
HbIMW (Dasammn XW3HeHHOro uukna M. OfHAKO He LOMKHO ObiThb
HUKaKOro nepekpbITUS MEXAY He CMeXHbIMU npoueccaMmu. Bo3moxHa
obpaTHaa cBA3b Mexay (asamu.

TeMbl Ans NOBTOPeHUs

I Mporpamma, KOMMNAeKC nporpamm, nNporpamMMHoe o6ecrneyeHue,
nporpaMMHble CpeAcTBa, NPOrpaMMHoOe M3aenve, NPOrpaMMHbIil NPOAYKT,
NPOEKT U NpuioxeHne. UTo UX 06bEANHSET U UTO — pasnnyaeTt?
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10.
11.
12.
13.
14.
15.
16.
17.

MporpamMmHoe obecneyeHe Kak u3sgenue.

TexHonorusi paspaboTKy MPoOrpaMmmMHOro obecnevyeHus.

Tpe6oBaHUA, nNpeabsiBNsieMble K «WUfleanbHOW» TeXHOMOrMU paspaboTku
NporpaMMHOro obecneyeHus.

HapfeXHoCTb MporpaMMHOro o6ecneyvyeHums.
O6bEKTHO-OPUEHTMPOBAHHbIE TEXHOMOrMKM pa3paboTKyM MPOrpamMmMHOro
obecneyeHuns.

XXM3HeHHbI LMKN NporpamMHOro obecneveHus.

MporpamMHble u3genus ¢ mManoii 1 60NbLIOA ANUTENbHOCTbIO 3KCMNya-
Taymu.

O606LeHHass MOAeNb XXU3HEHHOTO LMKAa NPOrpaMmMHOro nsgenus.
CucTeMHbIi aHanu3 (npegBapuTesibHOEe MPOEKTMPOBaHME).
MpoeKkTpoBaHMe NPOrpaMMHOro 06ecrneyeHuns.

KoHcTpynpoBaH/e nporpamMHOro o6ecnevyeHus.

MporpamMmupoBaHue MPorpamMHOro obecneveHus.

OueHka (McnbiTaHWe) NPOrpaMMHOro obecreyeHus.

Mcnonb3oBaHne NporpaMMHOro obecneveHus.

JKcnayatauna nporpaMMHOro obecrieyeHus.

ConpoBOXAeHNe MPOrpammMHOro obecnevyeHms.



naBa 2. CUCTEMHbIN aHann3

Pa3paboTka MporpaMmMHOro o6ecrneyeHMss HavyMHaAeTCA C CUC-
TEMHOr0 aHanu3a, Nnocne KOTOPOro OKOHYaTe/NbHO onpejensercs
CTOMMOCTb W BpPEMSA WUCMOJHEeHMA npoekTa. WHaye 3ToT npouecc
HasblBalOT MNpefBapuTe/bHbIM NpoekTUpoBaHMeM. OH MOXeT npofg-
ANTbCA OT [ABYX YacoB [0 HECKONbKWUX Hefenb, B 3aBUCMMOCTM OT
CNOXHOCTW MOCTaB/eHHON 3ajaum.

Ha aTtom 3Tane MpoOBOASATCA aHaNM3 CYLECTBYHLWMUX CUCTEM,
nccnefoBaHnA MpoekTa Ha OCYLWeCcTBMMOCTb M OLEHKA LOCTOMHCTB
6yaywiero paspabatbiBAEMOro NpoAyKTa. STOT 3Tan XXU3HEHHOTO LuKa
npegcTaBnseTr cob60ii UTepaTUBHBLIA NpoLecc, OCHOBHOWN 3ajavei
KOTOPOro ABAfeTCA onpejeneHne MOMHOrO KOMNnekca TpeboBaHWii u
uenein Kk paspabaTbiBaeMOMY MPOrpamMMHOMY MPOAYKTY, onpefe-
NAWNUX KPUTepun ero yaoBneTBopeHHocTU. PaboTa BegeTcsa B oc-
HOBHOM B (hopme 6Gecej C NOMb30BATENAMM.

AHanus3 Tpeb6OBaHMn M MOXefaHWi 3aKa3yMka HavyumHaeTca C
NoflyyeHUs 3akKasa Ha HOBYH pa3paboTky (Unu Ha mogudukaumio
CYLECTBYHOLWEN) M 3aKaHYMBAETCA COCTABNEHWEM [AOKYMEeHTa, B
feTansax onucbiBaloLLero 4aHHyo paspaboTky.

Ha nepBom 3Tane MpoeKTMPOBaHWA MPOrpaMMHOro obecneyeHus
Ba)XXHO HaWTV WM NOHATb, YTO Xe Ha CamMOM [efle XO4YeT Mo/b30BaTeslb.
WHoW pa3 3To He Tak NpOCTO cAenaTb, MOCKO/bKY MOMb30BaTe/b He
BCerga npeacTasisieT, YTO OH AeACTBUTENbHO XO4eT nonyyutb. ba-
Ha/lbHbIM MPMMEPOM MOTYT CAYXWUTb NOMb30BaTeNN, 3aKasblBaloLime,
Hanpumep, O4HOBPEMEHHO HECKOJ/IbKO 60MblIMX 3afady Tuna «Yuet
3apaboTHOW nnaTbl», «BegeHne cknagckoro ydyeta», «CocCTaBneHue
rabens» v T.n., HasbiBas BCe 3T0 «byxrantepueii».

MepBble OWMOGKW B NPOrpamMMHOM W3[4eNUM MPOKPaLbIBAKOTCA
rorga, Korga onpefenstorca Tpeb6oBaHWA W Uenn K Hemy. [puyunHa
60/blWIMHCTBA OWNOOK — HEMpaBW/IbHOE MOHMMaHWe NOTPe6HOCTM
nonb3osatens. B panbHelilweM BO3HMKAKT U gpyrue ownbku, Korga
(hc60BaHMA W Lenn TPaHCAUPYOTCA BO BHelWwHMe cneundukaumm (B
LOKYMEHT).

HekayecTBeHHOe onpegeneHue TpeboBaHWA MpPUBOAUT K CO3-
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JaHWI0 MPOrpaMMHOro MpPOAYKTa, KOTOPbIA 6yfeT mpaBuMbHO pellaTb
HeBEPHO CPOPMYNMPOBAHHYIO 3adayy W, CnefoBaTeNlbHO, OH He BygeT
COOTBETCTBOBATb MCTUHHbLIM NOTPEBGHOCTSAM 3aKa3umka. [Mo3aTomy npu
onpeaeneHnn TpeboBaHUI HeobxoaMma MaKCMManbHO BO3MOXHas
aKKypaTHOCTb M TOYHOCTb, YTOObI OpraHu3auua-paspaboTunk npor-
pPaMMHOrO M3AeNns MOrfia TpaHCAMPOBaTb 3T TpeboBaHMA B MPOEKT C
MUHUMaNIbHBIM YMCNOM OLUMOOK.

Tpe60oBaHMA K NpOrpaMMHOMY M34eNu0 TPagULMOHHO 3ajalTcs
Ha eCTeCTBEHHOM £A3blKe W LOMKHbI OblTb OYEHb TOYHO coOpMYy-
nupoBaHbl. OHW 06bIYHO SIBAAOTCS CBOAOM 3aKOHOB, Ha KOTOPOM
6asupyloTca BCe MocneAylowWwue peweHus no paspaboTke npor-
paMMHOro u3genus.

0] MeTofax MPOBEPKM NPaBMAbHOCTU TpeboBaHWU MOXHO CKa3aTb,
4yTO NO/Sib30BaTeflb HECeT OTBETCTBEHHOCTb 3a MpPOBepKYy TpeboBaHWUi
Ha MOSIHOTY M TOYHOCTb, a pa3paboTyMK — 3a MPOBEPKY OCYLLecT-
BMMOCTU U MOHATHOCTW.

Pe3ynbTaToOM CUCTEMHOrO aHanu3a [LOMXKHO ObiTb SICHOE MOHWU-
MaHue TOro, 4YTo TpebyeT Monb30BaTeNb, W UYTO OH XO4eT. TOHKOe
pasnuuyne Mexay aTUMM ABYMS MOHATUAMMW HeManoBaXHo. O6bIYHO B
npouecce AUCKYCCUM NONMb30BaTeNb CBOM TpPebGOBaHWUS «03BYYMBAET»
YeTKO U ACHO, 04HAKO MHOrO CYLLEeCTBEHHOr0 «OCTaeTCs 3a Kagpom»,
M He MOTOMY 4YTO MO/b30BaTeNb HAMEPEHHO MOAYUT, & NOTOMY YTO OH
MoACO3HaTeNlbHO CYMTAET HEKOTOpble TPebOBaHNA €CTECTBEHHbLIMU U
NoTOMY He TpebGylWMMKU CneynanbHOro BbigeneHus. CnegyeT 3ame-
TWUTb, YTO MONb30BaTeNU, NPeLbABUBLUME MUHUMAaNbHble TpeboBaHMA
Ha CTaguMuM CUCTEMHOr0 aHanuM3a WM ocTaBuBLIME pa3paboTKy npoekTa
Ha paccMOTpeHue MPOU3BOAWTENSA, BNOCNEACTBMM BO3MYLLAKOTCA, YTO
KOHEYHbI NpoayKT He Y[AOBNETBOPSET WX TpeboBaHUsM, paboTaeT
HEKOPPEKTHO M MO3TOMY TpebytloT ero nepesenku.

TpeboBaHUA K CpefHed WAM KPYMHOW cucTeme AO0/MKHbI paspa-
6aTbiBaTbCA HEOOMbLLIOW FPyMNmnoii.

OAVH YYaCTHMK rpynnbl JO/XeH 6biTb OCHOBHbIM MpeAcTaBUTENeM
opraHusauumn-nonb3oBatens, 06/e4YeHHbIM [OCTATOUYHbIMU MOMHO-
MOYMAMMU, UTOObI MPUHUMATL pewwleHns. OH 0653aTeNbHO JO/MKEH BbITb
HacTOAWMM Monb30BaTeNeM. BTOpbIM YfieHOM Tpynnbl JO/KEH 6bITb
4yenoBeK, KOTOPbIA AeACTBMTENbHO 6YAeT N0/Mb30BaTbCA MPOrpaMMHONA
cuctemoli. Hanpumep, npu pa3paboTke Tpe6oBaHWIA K CUCTEME
pesepBMpoBaHNA aBMabuneToB, UM LO/MKEH ObiTb OMbITHBLIA Kaccup.

OpraHusayma-pa3paboTUnK TakKe [OMKHA OblTb NPeACTaB/NeHa B
aToi rpynne. OgHMM W3 ee npefcTaBuTeneil AO/MKeH ObiTb YenoBeK,
KOTOpPbIA B KOHEYHOM cueTe b6yaeT urpaTb rNaBHYH Pofib B Npouecce



BHELWHEro MPOEKTUPOBAHWA, APYroi — B OJHOM W3 MPOLECCOB
BHYTPEHHEr0 MPOEKTUPOBAHMUS.

MporpamMmHble NMPOEKTbl MOXHO pa3buTb Ha TpW FPynnbi:

—ynpaBnsemMble M0/b30BaTENEM;

— KOHTpPONMpYyeMble NOMb30BaTeNlEM;

— He3aBMCUMble OT NO/b30BaTeNs.

B cnyyae ynpaBnsemoro nofb3oBaTefieM MpoekTa TpeboBaHUS K
nporpaMMHOMY u3aennio pa3pabaTbiBalOTCA HENOCPeLCTBEHHO Opra-
HMU3aumeli-nonbL3oBaTeneM. Pa3paboTuyMK NporpaMMHOro o6ecneyeHus
ABngeTca ee cybrnogpAfuMkKom, a Tpeb6oBaHUS NpPeAcTaBnAlT cOOOM
KOHTPaKT WAW €ro 4acTb.

B npoekTe, KOHTPO/NMPYEMOM MOnb30oBaTenem, tpe6osaHus k MU
hopmynupyrTca nubéo ero paspaboTUMKoM, NM60 COBMECTHbIMMU
ycunusamm paspaboTynka U opraHusanueii-nonb3oBatens. B npoektax
TaKoro Tuna OpraHv3auusa-nonbL30BaTenb MMeeT MpaBO YTBEPXAaTb
Tpe6oBaHMA W, Kak MpaBwufo, cneyudpukaLnm cnegyrowmx yposHei,
B YaCTHOCTW — BHellHWe cneyndukaynm.

B He3aBMCMMOM OT MO/b30BATENA NPOEKTE BCA OTBETCTBEHHOCTb 3a
onpegeneHne TpeboBaHWiA NoXuTcs Ha paspabotumka MW. bonb-
IWWMHCTBO MPOEKTOB, CBA3aHHbIX C pa3paboTKOl 06LWEef0CTYMHbIX,
MoCTaBNfeMbIX Ha PbIHOK MNporpamMmm, OTHOCATCA K 3TOW rpynne.
OfHaKo ¥ 3[ecb MO-NpPeXHeMy KpaliHe BaXHO B KakKoi-nnbo gopme
MpuB/eYb Mosb3oBaTens K paboTe Haj NPOEKTOM.

N ynpaBnsemble nonb3oBaTesemM, W HE3aBUCMMbie OT MOJb-
30BaTens NpoOeKTbl JO/MKHbI NAaHMPOBATLCA Takum 06pa3om, 4TOObI
obecneynTb yyacTue 06emx CTOPOH.

MocTaHOBKaA Lene

Llenn — 3TO KOHKpETHble OpPUEHTUPbI A8 MPOrpaMMHOr0 Mpo-
AykTa. [lMpouecc WX MOCTAaHOBKM — 3TO Mpexje BCero npouecc
MPUHATNA KOMMPOMUCCHbLIX PELIeHUA.

OTnanume uenn oT TpeboBaHMA 3aknl0yaeTcs B TOM, 4TO Tpebo-
BaHMWe [OMKHO ObITb 0083aTeNbHO BbIMOMHEHO, a Lenb JOMyckaeT ee
BOCTVDKEHME C HEKOTOPbIM MPUBANXKEHUEM.

B uenom uenum nporpaMMHOro o6ecrneyeHMs MOXHO pa3dbuTb Ha
9 6onbwmx rpynm.

Hage>kHocTb — Mepa paboTbl nporpaMmHoOro obecnedeHus 6e3
0TKa30B B TEYEHWE OMPEeAeNeHHOro Mepuoja BpeMeHM!.

O6WHOCTbL — XapaKTepu3yeTcs YUCAOM, MOLLHOCTbIO M 061acTbio
LeicTBMA npefcTaBnseMblX OYHKUUIA NpOrpaMMHbIM 06ecneyeHumeM.

He ponxHo 6bITb hopmynupoBku Tuna «Heo6xoanmo [ob6UTbLCA
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MaKCMManbHOW O6LWHOCTU». — JO/MKHbI ObITb MPOCTO MEPEYUCNEHbI
Heob6xoAMMble MONb30BaTentd (GyHKUMKU. Kaxpgas (QyHKUMS npor-
pPaMMHOrO 13fenna AOMKHA 6biTb OLEHEHA C TOUYKW 3PEHNSA peasnbHol
ee BbIrofbl 415 MOMb30BaTeNs W ee BAUAHUS HAa HAfEeXHOCTb, TaK Kak
«00006UEHHbIE» CUCTEMbI 0ObIYHO BGO/bLLE U CNOXHEE.

O6WHOCTL KOH(NNKTYET C HafeXHOoCTblo. KOH(DAMKT mMexay
HaJeXXHOCTbIO U OOLLHOCTHIO MOXHO CrnaguTh, nlberas 0606LLeHNI B
TeX acrnekTax, KOTOpPble He OYEHb WM BOBCE He BaXHbl 415 MO/b-
3oBatensa. Hanpumep, HEKOTOpble KOMMUAATOPbLI MpeanaraldT Mnofib-
30BaTeNll0 CTONMbKO AOMOMHUTENbHbIX BO3MOXHOCTEM, YTO NPOCTOE WX
nepeynciieHne 3aHUMaeT HEeCKOMbKO CTpaHul. He MCKIOYEHO, 4To
HEKOTOpble M3 HWX HUKOTAa He ByayT MCMONb30BaHbI.

Mcuxonornyeckne hakTopbl FOTOBOFO MPOrpaMMHOr0 u3genns —
3TO Mepa IerkoCcTn ero MOHMMaHua 1 yfobcTBa MCnonb3oBaHus. Mepa
3alW ML EHHOCTU MNPOrpaMMHOr0 U3fenus 0T HenpaBMAbHOTO YMoT-
pebneHNa 1 OT YacToTbl OWKNOOK MOMb30BaTeNs.

XoTa «rymaHusauna» B3auUMOLEWCTBMA C MOMb30BaTENIEM MOXeT
YBENNUYUTb CNOXHOCTb NPOrpaMMHOro W3genus W, TakuMm 06pas3om,
OoTpuLaTeNbHO MNOBAUSAET Ha €ro HafeXHOCTb, MCUXOMOrnyeckue
(haKTOpbl U HAAEXHOCTb B MPUHLMNMNE He HAXOAATCA B KOH(IUKTE.

AfjanTupyemocTb — 3TO Mepa /IerkoCcTU paclWUpeHus npor-
paMMHOro u3fenusa, Hanpumep, fobaBneHue elwe OAHOW noTpe-
6oBaBLIEiCA MOMb30BaTENO PYHKUUU.

Tpe6oBaHMA afanTUPYeMOCTU W HAAEXHOCTM COMNacylTca Mexay
coboil. PaccmarpuBaemMble METOA4bl MPOEKTUPOBAHUA MO3BOMIAKT
co3faBaTb NporpaMMHble WU3[enus, KOTOpble He TONbKO 6onee Ha-
LEXHbl, HO U Nerye paclmpsroTcs.

Y[o6cTBO CONPOBOXKAEHNS — 3TO Mepa 3aTpaT BPEMEHU U CPeACcTB
Ha ucnpaBneHue owWnbKK B paboTalolleM NPOrpaMMHOM U3Jennu.

Y[o6CTBO COMPOBOXAEHUA corfacyetcss ¢ TpeboBaHMSIMMK Ha-
[eXHOCTKN, TaK KaK OHO TECHO CBf3aHO C afanTupyemocTblo. MeToabl
obecneyeHUs HafeXHOCTU TUMa OOGHAPYXEHUS W M30NALUN OWMOOK
MONOXUTENbHO BAMAIOT Ha YAOOGCTBO CONPOBOXAEHMUSA CUCTEMBI.

BesonacHocTb — 3TO Mepa BepOATHOCTU TOrO, YTO OAWH MOJib-
30BaTeNb CUCTEMbl MOXET CAy4allHO WUAW HaMepeHHO 06paTUTbCA K
LaHHbIM, ABAAKOWMUMCA COBCTBEHHOCTbIO APYroro nofnb3oBaTens,
paspywmnTb UX UK MOoMelaTb paboTe CUCTEMbI.

CpegcTBa 3almnTthl (06ecneveHne 6e30MacHOCTU) BKKOYaeT TLia-
TeNbHYI0 M30MALMI0 faHHbIX U NPOrpamMm pasHbiX NOMb30BaTenei apyr
OT Apyra M OT onepaumoHHON cucTembl. BesonacHoCTb 06bIYHO
COrnacyeTcs co CTPEMJIEHUEM K HaAEXHOCTHU.
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JOKyMeHTaums — 3T0 BOMPOC KayecTBa W Konm4yecTBa ny6-
AVMKauuin gns nonb3oBaTens.

Llenn 3aecb aHanoruM4Hbl TeM, KOTOpble KacarTcs MNCUX0M0-
rMyeckmx (hakToOpoB, — OHU TOXE CBS3aHbl C NErKOCTbIO MOHWMaHUSA
M MCNONMb30BaHMA npogykTa. [103TOMY UenuM LOKYMEHTUMPOBaHMA He
npoTMBOpeYaT CTPEMEHNIO K HAAEXHOCTHU.

CToMMOCTb NPOrpaMMHOI0 M34eNNs BKAOYAET 3aTpaThl Ha NepBo-
HayanbHyl pa3paboTKy MAKC COMPOBOXAEHME MNPOAYKTa.

POCT CTOMMOCTM BO MHOTOM BbI3bIBAaeTCA BO3pacTaHWeEM u4ucna
OWNG6OK. MM03TOMYy CTpPeMNeHWe K BbICOKOW HafeXHOCTU W XenaHue
MWUHUMU3NPOBATL CTOMMOCTb Pa3paboTKM W COMPOBOXAEHUSA He
npoTMBOpeYaT ApYr Apyry.

KaneHgapHsblii nnaH — onpegeneHne cpoka Nony4vyeHns pesynbTaTa.

OfHa U3 rnaBHbIX NPUYMH CPbLIBOB rpadinka — HEBbICOKas Hafex-
HOCTb CO34aBaemMoro npogykra. Hanpumep, ecnn Ha otnaaky MO 6yget
0TBeAieHO HefO0CTAaTOYHO BPEMEHMU, TO MOCe 3aBEPLUEHNS MPOEKTUPO-
BaHMs B MpOrpaMMHOM 06ecrneyeH MOXET 0CTaTbCs MHOMO OLWMNGOK.
M BpemMsi Ha WUX MCMpaBfieHWe MOXXHO COKPaTUTb, YMeHbLUas 4YKUcno
OLWKNOBOK, AONYLUEHHbIX B MPOLECCE MPOEKTUPOBAHUS.

[Be TeHaeHUMM: 06ecrneuynTb HaAEXHOCTb MpPOrpaMMHOro obec-
MeyeHWs W COKPaTUTb KaneHAapHOe BPEMSi — BMOJIHE COracyrTCs
MeXay cob60il Mpu yCNoBUM, KOHEYHO, YTO KafieHAapHble CPOKU He
COKpalweHbl A0 TaKOW KpaWHOCTM, KOrga Ha Hagjexaliee npoek-
TMPOBaHME MPOCTO HE OCTAeTCS BPEMEHM.

Mpu pa3paboTKe nporpaMmMHOro obecneyeHus cnepgyet pac-
cMaTpuBaTh fBa Habopa Lenei: uenn NpoaykTa, T.e. OKOHYATE/IbHOTO
pesynbTata C TOYKU 3PEHMs MNOMb30BaTeNs W LEAN MPOEKTa, Takue,
Kak rpaiuk, CTOUMOCTb, CTENEHb TECTUPOBAHUA U T.A.

Lenu npogykTa:

1 Pestome. BHauvane cnegyet KOpPOTKO copmynupoBaTb obuiee
Ha3HauyeHue [10.

2. OnpepeneHvie nonb3oBaTens. Ecnu paspabateiBaetcs 6onbwoe MO
C pasHbIMW rpynnamMmu nosnb3oBaTeneid, OHW LO/MKHbI ObITb onpe-
LeneHsbl.

3. MepeuncneHne yHKuuKM, 06€CNeYMBaOLLNXCA NPOrPaMMHbIM
N3gennemMm C TOYKU 3peHus Mosb30BaTens.

4. Mybamkaumnm — uenn 4na LOKyMeHTauuu, nocTaBaseMOR Mofib-
IOHaTesNo, B TOM YuUC/e TUMbl 4OKYMEHTALMW W NPeLnonaraeMbliii Kpyr
ynTaTenei Kaxmaoro Tuna.

29



5. OhheKTUBHOCTb — LENM NPOU3BOAMUTENIbHOCTU, TakKue, Kak
BPEMEHHble XapakTepuCTUKMW, MPOMNYyCKHas CNOCOBHOCTb, WCNONb-
30BaHWe pecypcos. Takxe Heob6xoaumble CpeAcTBa U3MEPEHUA NPOU3-
BOAMTENbHOCTM U CpefAcTBa HaCTPOMKMN.

6. COBMECTUMOCTb NPOrpammHOro u3fenusa c Apyrum. YkKasbl-
BAlOTCA TakKXe OTHOCAWMECA K fLeny Mex[yHapoAHble W rocyfapct-
BEHHbIE CTaH4apThbI.

7. KoHtpurypauusa annapatypbl U O, B KOTOPbIX CUCTEMA MOXeT
paboTaTb ¥ Lpyrvme nporpamMmHble MPOAYKTbl, OT KOTOPbIX OHa 3a-
BUCUT.

8. Be30nacHOCTb fiaHHbIX OT HECAHKLMOHMPOBAHHOTO LOCTYNa.

9. Obcny>KuBaHme.

10. YcTaHOoBKa — MeTOAbl M CPeAcTBa HaCTPOMKM NPOrpaMmMHOro
U3LeNnnsa Ha KOHKpPeTHble YCNOBUSA 3KcnayaTauuu.

11. Hafe>KHOoCTb.

Llenn npoekTa:

1 OpueHTUPOBOYHAA CTOMMOCTb KaXA0ro npoekTa.

2. KaneHpapHblii nnaH npoekTa.

3. Uenn gns Kaxporo npouecca TeCTUPOBaHUS.

4. Llenn B obnacTn afanTUpyemMoCTW, YKasblBarwl e CTEMeHb
pacwmnpaeMoCcT NPOrpamMHOro u3fenusa, Kotopas [O/KHA OblTb
LOCTUTHYTA.

5. Bonpocbl COMPOBOXAEHUA CO3[aBaemMOro MporpaMmMHOro ms3-
fenus, KoTopble HEO6XOAMMO YUMTbiBaTb Mpu pa3paboTke.

6. YPOBHM HafexXHOCTW Ha Kaxnom 3Ttane pa3paboTku gna goc-
TUXKEHWA 3aflaHHOl HafeXHOCTU MPOoAYKTa.

7. BHYTpeHHAs fJoKyMeHTauuma npu paboTe Haj NpPOeKTOM.

8. Kputepun [ns rotoBHOCTM TrOTOBOr0 MPOAYKTA K UCNOJb-
30BaHuIO.

Mpn nocTaHOBKe Leneil pacnpoCcTpaHeHbl cregytolne owmnbKu:

— Lenn He (hOpMynunpyrTCa ABHO;

— cocTaBnsieTca 6Gernbiii HabpocoK cnucka Leneid, Npuyem Xus-
HEHHO BaXHble Le/IN B HEro He BK/IOYAKOTCH;

— Lenn KOH(AMKTYIT Apyr ¢ Apyrom. [103TOMy Kaxgblii npor-
paMMWCT pa3pewraet 3TW KOH(MMKTbl caM, MO-CBOEMY, 4YTO faeT
COBEPLUEHHO Henpeackasyemblii pe3ynbTaT. OTa owwnbka, Korga He
onpegenanTca HeobXOAMMbIe KOMMPOMMUCCHbIE PELIEHUS HAa YPOBHE
npoekTa B LefoM, — oWwmnbKa Cepbe3Has W pacnpocTpaHeHHas.

— uenn dopmynupyroTca TONbKO AN npoaykrta. 3abbiBaeTcs
thopmMynupoBKa Leneid 4as NpoekTa.
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JokymeHT «CornaiieHve o TpeboBaHUAX»

OCHOBHOW Lenbl0 CUCTEMHOrO aHanusa fBngeTcs onpejeneHue
TpeboBaHMn K pa3pabaTbiBaeMOMY MpPOrpaMMHOMY O6ecrnevyeHuto,
oopmnsembiX B BuAe JOKYMeHTa, Ha3BaHWe KOTOPOro MOXET BapbW-
pOBaTbCH:

— corfaweHne o TpeboBaHuAX;

— TeXHNYEeCKOoe 3afaHue;

— TexHu4eckune TpeboBaHus;

— NOCTaHOBKa 3ajauu.

Kak 6bl HW HasbiBancs [LOKYMEHT, B HeM [LO/DKHO COAepXaTbCs
NMUCbMEHHOe W3M0XEeHWe TOro, 4Tto OyAeT chenaHo M 4To He 6Oypet
fenatbca NpW BbiNyCKe MPOrpamMmMHOro obecnevyeHus.

JokymeHT «CornaweHne 0 TpebOBaHMAX» HABAAETCA OCHOBHbIM
CpeACTBOM ynpaBfneHus pas3paboTkoii nporpamMmMHOro obecnevyeHuns
VAN reHepasbHbIM MNaHOM ero paspaboTku.

Bce yyacTHUKM pa3paboTku nporpaMMHOro obecneyeHuns L4OMKHbI
BbIMO/IHATL TO, YTO YCTAaHOBNEHO B JOKYMeHTe «CornaweHue o
(he6boBaHUAX» UMM 3anpalinMBaTb W NOJy4YaTb paspelleHue Ha ero
N3MEHeHue.

Mpegnonaraetca, 4TO BCe YTBEPXAEHWSA, BK/IOYEHHble B cOrna-
WeHne o Tpeb6oBaHMAX, ABNAKOTCA TPeOOBAHWAMMU, €CAN OHU He
onpefeneHbl Kak Lenu.

Kaxgblin LokyMmeHT «CornaweHne o Tpe60BaHUAX» LOMKEH TOUHO
COOTBETCTBOBATb HEKOTOPOW YyCTaHOB/IEHHON (opme. Torga Kaxgblii
pasgen MOXHo OyaeT HaliTM B OAHOM W TOM XXe MecTe aHan0rMyHoro
LOKyMeHTa noboli pa3paboTkm nporpaMmHoOro obecneveHuns. B goky-
MEHT LenecoobpasHO BKAKOUYMTb 3ar0fIOBKM BCEX MPeAyCMOTPEHHbIX
pa (4enoB, ecnn TONMbKO CMeLnanbHO He OroBapuBaKTCA YCO0BUA, NpK
KOTOPbIX KaKoi-nnmbo pasgen MoXeT 6biTb onyweH. Torga npu pac-
EMOTPEHUW [OKYMeHTa 6yfeT pewwartbCid BOMPOC, AEACTBUTENIbHO K
i.iKiie pasgenbl HYXHbl.

CornaweHuns o Tpe60BaHMAX NUILIYTCA HA €CTECTBEHHOM A3blKe B
L PMMHAX MOHATHbLIX X NOMb30BaTEN0 U pPa3paboTUnMKy NporpaMMHOro
o6ecneyeHnsa. CTOPOHbI LO/MKHbI YETKO MPeACcTaBNATb Kaxjoe Tpe-
6oBaHue.

CnefyeT HanmOMHMUTb, YTO MO/Mb30BaTeNb HECET OTBETCTBEHHOCTb

npoBepKy Tpe6oBaHM Ha NOMHOTY M TOYHOCTb, & pa3paboTuuk - 3a
NPOBEPKY MX Ha OCYLECTBUMOCTb U NMOHATHOCTD.
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JokyMmeHT «[locTaHOBKa 3agayu»

B opraHusauuax, crneyuanusnpyrolwmxca Ha paspaboTke npor-
paMMHOro ob6ecneyeHus, B pe3ynbTaTe CUCTEMHOro aHanusa op-
mMupyeTtcsd JOKYMeHT «CorfaweHne o TpeboBaHUAX» («TexHuyeckoe
3aflaHune),

B yuye6HOM 3aBefleHUN TakOW AOKYMEHT TpagMLMOHHO HasbiBaKT
«[MocTaHOBKa 3ajaym», KOTOPbIA fBAAETCS YMNPOLLEHHbIM BapyaHTOM
JokyMeHTa «CornaweHne o TpeboBaHMAX» U NOAYUHAETCA BCeM
TpeboBaHWAM NOCMefHEro.

MpefnoXxeHna B MOCTaHOBKE 3ajayn MULLIYTCA Ha €CTECTBEHHOM
A3blKE B TEPMMWUHAX MOHATHLIX W MOMb30BATEN0 U pa3paboTUmMKy
nporpaMMHOro obecneyvyeHMs W AO/DKHbI BblpaXaTb OLHO3HAYHbI
CMbIC/l. Henpasu/ibHOe TONKOBaHWE MNPeANOXEeHWas MPUBOAMT K CO3-
JaHWI0 NporpaMMHOro MNpPOAYKTa, KOTOPbIA npaBuibHO pellaet
HeBepHO CHOPMY/NIMPOBaAHHYIO 3ajavy.

JoKymMeHT «[1ocTaHOBKaA 3a4ayn» MOXET cofepXaTb pasfenbl:

1 3arono0BOK K nporpaMmme.

2. Ycnosue 3agadyn. dopmynupyetca ycnosue 3afayu, KpaTkoe
onucaHne paspabaTbiBaeMolii MporpaMMbl U ee Ha3HauveHwue.

3. Hauyano / okoHuyaHue paboTbl. YKa3biBaeTca MecAl U rof
Hayana/oKoOH4YaHUA pa3paboTKM NPOrpamMHOro MPoAyKTa.

4. OcHoBaHue gna paspaboTku. OcHOBaHMeEM Ans pa3paboTku
nporpaMMmHoro obecneyeHms MOXeT OblTb 3aka3 MoNb30BaTeNd,
3aflaHne afMUHUCTpPauUuM Yy4yebHOro 3aBefleHUs, KOHTPaKT y4yebHOro
3aBefleHUs C APYroi opraHusauuein un np.

5. KpaTkaf xapakTepuctmka o6bekTa. OnucbiBaeTcsa 06bEKT pas-
paboTkun. Kak pelwlaeTcs 3agaya 6e3 komnbioTepa. Kakas 4yacTb py4HOii
paboTbl OyfeT 3aMeHeHa MporpamMmoi v T.4.

6. Monb3oBaTenb (3aKasumk). YKa3biBalOTCA 3aKas3umKu npoi
paMMHOT0o MpoAyKTa, U MOACHAETCHA, NoYemMy OH UM Heo6XOoAuM.

7. Llenb n HasHavyeHue nporpamMmmbl.

8. OcHOBHble Tpeb6oBaHMA. [lMepeuyncnaoTcd TpebOBAHUA HOMb
30BaTena K paspabaTbiBaeMOMY MpPOrpaMMHOMY MPOAYKTY. 3[4ech e ¢
TOUYKWU 3pEeHUs MONb30BaTENd CNeAyeT MepeyucinTb PYHKLUKU npoi
paMMHOro npoaykKra.

9. BxofHaa uH(opmMauunsa. ONuUcbiBalOTCA BCe BXOAHblIE AaHHble
NPorpaMMHOro o6ecrnevyeHns C TOUYKW 3PEHUA WX COAEPXAHUA U
HasHayeHUs — oTveTbl, (hainbl, 3aNUCK, NONA AaHHbIX, Tabnuybl. WX
BO3MOXHble HOCUTENWN W CpeAcTBa O0TOBpaXKeHUA UHDopMaLnumnm un 1.0

10. BbixogHas uHpopmauma. ONUCbIBAKOTCA BbIXOAHbIE [aHHble
TakK e, Kak B NyHkTte 9.
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11 TpeboBaHus K annapaTHOMY W NporpaMmMHOMY o6GecrneyeHuto.
KoHurypaumsa annapatypbl M NporpamMMHOro ob6ecneyeHus, B KO-
TOpbIX paspabaTbiBaemMas cucTeMa MOXeT paboTaTb W Lpyrue npor-
paMMHbIe MPOAYKTbI, OT KOTOPbIX OHa 3aBUCKUT.

12. BHellHWe orpaHuyeHus.

13. 3 ekTBHOCTL. Llenn npou3BoguTeNbHOCTU, Takue, Kak
BPEMEHHbIE XapaKTepUCTUKKU, MPOMYCKHAA CMNOCOBHOCTb, WUCMOSb-
30BaHMe pecypcoB, a TakXke He06XOAMMble CpefcTBa M3MepeHUs
NMPOM3BOANTENBHOCTM W CPeACTBa HACTPOMKM.

14. Be3onacHOCTb faHHbIX OT HecaHKLMOHUPOBaHHOIO fOCTyna.

15. OproHomunyeckme xapakTepucTuky. 3proHOMMYECKUMU Xapak-
TepUCTUKAMMN W3[enus ABAAIOTCA Takume CBOINCTBA, KOoTopble obec-
neymBaloT HAAEXHOCTb, KOM®MOPT U NPOAYKTUBHOCTb paboTbl NOMb-
30BaTeneil u onepaTtopoB.3proHomuka (rpey.) — Tpygh + 3aKOH —
0oTpacnb 3HaHUA, U3ydyarowas TPyAOBbIE NMPOLECCHI C LEenbo co3gaHus
HanIy4Wwmnx ycnosmii Tpyaa.

16. Mo6unbHoCTb. OnucbiBaloTcA TpeboBaHMA U Lenu obec-
NMeyeHMa nepeHoca NPOrpaMMHOro MNPoAyKTa M3 OLHUX pabouux
yCnoBuil B gpyrue.

17. OKkynaemocTb KanuTanoBnoXxeHuin. Onpegensercsd Mpubbinb,
KOTOpYl [JacT co3fjaHWe NporpamMMHOro npofykKta B MOHATUAX,
COOTBETCTBYIOLWMWX Le/1eBOMY Ha3HAUYEHWUI0 OpraHun3auum.

18. ipyrue cornaweHns CTOPOH.

19. TepmuHonorua. YeTko onpefenserca BCA TEPMWUHONOTMUA,
KOTOpas MOXeT OKasaTbCa cneuuduyeckoin ana LaHHOW pa3paboTKu.

PE3IOME

* CUCTeMHbIi aHanu3 npeacTaBnseT poboi MTepaTUBHLIA Mpo-
Liecc, OCHOBHOW 3afayeli KOTOPOro SBNAETCA YCTAHOB/IEHWE MOAHOIO
Komnnekca TpeboBaHW M Leneil K paspabaTbiBaeMOMYy MpOrpamm-
HOMY NPOAYKTY, OMNPefensowmux KpUTepnn ero yA0BMeTBOPEHHOCTH.
TnboTa BegeTcs B OCHOBHOM B (popme 6ecef C MONb30BaTENAMMU.

* Ha nepBoM 3Tane MPOEKTUPOBAHMA MNpOrpamMMHoro obec-
MeYeHNs BaXXHO ONpPefeNTb U MOHATb, UYTO XXe Ha CaMOM fene xoyeT
nosb3oBaTesb.

* HekayeCTBeHHOe onpefeneHne Tpe6oBaHNAn NPUBOANUT K CO3fa-
HWIO MPOrpamMMHOr0 MPOAYKTa, KOTOPbIA 6yAeT MpaBubHO pellaTb
T WepHo ChOPMYNMPOBaHHYIO 3afauvy.

' Tpe6boBaHMs K NPOrpaMMHOMY W34eNMI0 TPaAULMOHHO 3ajatTcs
nl ecTeCTBEHHOM £A3blKE W [JO/MKHbI OblTb OYEHb TOYHO CHOPMY-
wpoBaHbl. OHW 06bLIYHO ABAAKTCA CBOLOM 3aKOHOB, Ha KOTOPOM
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6asupytoTca BCe MocneAylouliMe peleHWs no pa3paboTke npor-
paMMHOro un3genus.

* O MeTofax NPOBEPKU MNpPaBMIbHOCTM TpebOBaHWIi MOXHO CKa-
3aTb, YTO MOMb30BaTENb HECET OTBETCTBEHHOCTb 3a MPOBepKy Tpebo-
BaHW Ha MOMHOTY M TOYHOCTb, a pa3paboTuMk — 3a MPOBEPKY
OCYLLECTBUMOCTU UM MOHATHOCTMU.

* TpeboBaHMA K CpeAHel UAM KPYnHON cucTemMe JO/DKHbI paspa-
6aTbiBaTbCA HEOOMLLIONA FPYMNMOWA.

* Llenb — 3TO KOHKpEeTHble OPWEHTWUPbI ANA NPOrpaMMHOro
npogykrta. lpouecc MX NOCTAaHOBKM — 3TO MNpexje BCEro npouecc
NMPUHATUA KOMNPOMUCCHbIX peLleHunii.

* OTAnume uenn ot TpeboBaHMA 3aKnOYaeTcs B TOM, YTO Tpebo-
BaHMe JO/MKHO 6blTb 0043aTeNbHO BbIMOAHEHO, & Lefb LONYCKaeT ee
LOCTUXEHME C HEKOTOPbIM NPUBAVKEHNEM.

* lokymeHT «CornaweHne o TpeboBaHUAX» ABNAETCA OCHOBHbLIM
CpPeACTBOM ynpaBneHWs pa3paboOTKON MporpamMHOro obecrneyeHus
WAN reHepanbHbIM MAaHOM ero pa3paboTku.

* MpegnonaraeTcs, YTO BCE YTBEPXAEHWUS, BKAKOUYEHHble B COrna-
WeHne 0 Tpeb6oBaHUAX, ABNAKOTCA TPeOOBAHUAMMU, €CAN OHW He
onpefeneHbl Kak Lenu.

TeMbl 4n9 NOBTOPEHUA

CuCTeMHbI aHanus.

OnpegeneHve TpeboBaHWN K NMPOrpaMMHOMY W3Aenunio.

MocTaHOBKa Leneil.

[NokymeHT «CornalwleHne o Tpe6boBaHUAX».

CocTaB rpynnbl pa3paboTky TpeboBaHW K CpefHEN WU KPYMHON cucTeMme.
Pas3bueHne nporpamMMHbIX MNPOEKTOB Ha Fpynnbl C TOYKU 3peHUs
pa3paboTKn TpeboBaHUI K HUM.

Llenn nporpaMMHOro npogykta n npoekTa.

[OokymeHT «CornaweHne o TpeboBaHUSAX».

9. [okymeHT «[llocTaHOBKa 3afjayn».

IS
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naBa 3. MpoeKTUpoBaHMe MPOrpamMMHOro obecneyeHums

CnoBo «lpoekTupoBaHue» onpefenseTcd B cnoBape Kak «Mpwu-
fJaHue popmbl B COOTBETCTBUU C NAaHOM». TepMuH «[1poeKTupoBaHue
NMPOrpaMMHOro obecrnevyeHns» YKOPEHW/ICA, WKW, MO KpaiHeih Mmepe,
caenanca nNonynsipHbIM Nocne AByX KOH(epeHuWit, opraHn3oBaHHbIX
HATO B 1968, 1969 rr.

MpoekTnpoBaHne MporpaMMHOro obecneyvyeHusa npegcrasnser
cob60oli mepapxmyeckylo AeKOMNO3MuuUIo, T.e. pasbueHue CAOXHOIO
npoekTa (Npo6aemMbl) Ha paf NpoLe pelwaeMblX HeGObWNX Npo6nem,
KOTOpbIE, B CBOH 04Yepeab pasfenstoTcs Ha nognpob6nemsl Ao Tex mnop,
noka Kaxpgas Heobxogumas fetanb B Heli He 6GyaeT onpejeneHa
[0CTaTOYHO SICHO.

KoHuenuma nepapxuyeckoi LEKOMMO3ULWKN HACTONbKO ecTecT-
BEHHA, YTO Mbl He BCerfja B COCTOSSHMUM 0CO3HAaTb, KakK 4acTO Ham
NPUXOAUTCS MCMONb30BaThb €6 Ha NpakTuke. OHa BbITEKAET M3 YesoBe-
4yeckoli MOTPeBHOCTU MMETb Aeno C MOAJANLWMMCA YyNpaBAeHUto
BMO/IHE OMpefeNeHHbIM YUCNIOM AUCKPETHbIX WUCTOYHWMKOB WMH{GOP-
MaluMn M NPou3BOAUTL «OTCeUeHMe» MHBopMauuy 40 Tex rmop, fnoka
YNCNO LUCKPETHbIX WCTOYHWKOB He CTaHeT NMpubAM3UTEeNbHO paBHO
cemu.

CTporas nepapxuyeckas AeKOMNO3ULMUA NOLYMHAETCA MpaBuaam:

1 Ha KaXjoM ypOBHe vepapxuu naaH UAW NPOEKT AO/DKEH UMETb
OKOHYEHHbI BMA Ha AAHHOM YpPOBHE fAeTanu3auuu;

2. Ha nobom ypoBHEe umepapxuu Kaxpaoe paszbueHne MOAHOCTbIO
0XBaTbIBAeT OTAENbHYIO PYHKLMIO UM NpobieMy, COOTBETCTBYIOLLYIO
JaHHOMY YPOBHIO JeTanusauuu.

HekoTopble (hopmbl MepapXM4ecKoi LEeKOMMNO3MUUM NpOrpaMm-
HbIX CPeACTB HasblBaKTCA Tak:

— HUCXOAAWee NPOEKTUPOBaHME MPOrPaMMHOr0 o0b6ecneyeHus;

— CTPYKTYpHOE NpOeKTMpOBaHWe MPOrpamMMHOro obecneyeHus;

— CTPYKTYPUpPOBaHHbIE MN/aHbl BbIMycka M cneundukaynin ums-
ncnus;

noaTanHoe NPOeKTUpPOBaHME MPOrpaMMHOro obecnevyeHus;
— HUCXOfAAWee NPOrpaMMmuUpoOBaHue;

35



— MOJY/IbHOE NporpaMMupoBaHue;

— CTPYKTYPHOe nporpaMmupoBaHue;

MpoeKkTUpoOBaHWe OXBaTbIBAeT pasMUHble BUAbI AeATENbHOCTU NO
CO3[aHNI0 NPOrpaMMHOro obecneyeHWs — OT (PYHKLMOHANbHOM
LEKOMMO3NLUN CUCTEMBI, OMPEeSeNneHns apxXuTeKTypbl NMPOrpamMMHOro
n3gennsa A0 MosyvyeHus roToBoro NPOrpaMMHOro MpogykKra U MOXeT
OblTb pa3fieneHo Ha aTanbl: KOHCTPYWPOBaHWE, NPOrpaMMuUpoBaHue U
OLEHKY NPOrpaMMHOro Npogykra.

Ha atom 3artane co3pgaetca u Ha 90 % npuobpeTaeT CBOKO OKOH-
yatenbHyl (hopmy paspabaTbiBaeMOe NporpaMmmHoe o6ecneyeHue.

Mpo6aemMbl NPOEKTUPOBAHUST GOMbLIMX MPOrPaMMHbIX CPEACTB

Bonbwune nporpamMMmHble CpeAcTBa, Kak MpaBuno, o6nagakwT
BCEMU CBOWCTBaMU CMOXHbIX cucTeM. OHUM cogepxaT 60nblIoe KOMK-
4yecTBO (COTHM U ThICSYM) KOMMOHEHT-MOAYNei, TECHO B3aMMOCBS-
3aHHbIX B MpoLecce pelleHUs o6LLeil LeneBoii 3agaun.

[ns obecnevyeHns B3aWMOAENCTBMA KOMMNOHEHT B €4MHOM KOMI-
NeKce LWIMPOKO MCNOMb3YKOTCA MepapXmyeckme CTPYKTYpbl C HECKOSb-
KUMW YPOBHAMU FPynnuMpoBaHMa U NOAYUHEHHOCTU MOAynei.

Kaxablii MOAYNb MMeeT CBOKO LieNIEBYHO 3afady W cneyuduyeckuii
YaCTHbI KpUTepuii KayecTBa, Kak MpaBUno, He cCOBMafjalwlWuin c
LleneBOi 3ajadveil M KpUTepueM KadecTBa MPOrpaMMHOro U3denvs B
Lienom.

OCO06EHHO CNOXHO B NPOrpaMMHOM U34e/nKn, COAepXKalleM COTHU
mMoaynei, obecneuynTb Hauaydllee MCMNONb30BaHME pecypcoB OBM c
TOYKM 3PEHWA OCHOBHOTO KpuTepusa 3(EeKTUBHOCTM MNPU COX-
paHeHWW psfa 4YacTHbIX MoKasaTesneil KavyecTBa B JOMYCTUMbIX MNpe-
Jenax.

MHOFOYMCNEHHOCTb U CNOXHOCTbL MyTeld UCMOMHEHUS MpOrpamm
TpebyeT MX BbICOKOW YCTOMUYMBOCTM KaK MO OTHOLEHUK K OWIMGKaM
BO BXOAHON WH(poOpMauumn, Tak W MO OTHOLWEHWUID K BHYTPEHHUM
c6osm 3BM, BbIMONHAWOLWEA NporpaMmy, 4TO ONpefensieTcs MOHS-
TMeM «HafeXHOCTb NPOrpaMMHOI0 U3LeNus».

Co3gaHue 601bLIMX NPOrpaMMHbIX U3LeNNiA C 3aaHHLIMU Xapak-
TEpUCTUKAMMW MpU OrpaHWYEHHbIX pecypcax TpebyeT npoBejeHus
onpeAeneHHOro KOMMNaekca MeponpuaTUiA Ans LOCTUXEHWS noc-
TaB/IEHHOW LeNn, KOTOPbIA NOAy4YMa Ha3BaHWE «MPOEKT».

LieneHanpaBneHHO ynpaBfeHWe MNPOEKTOM MpefHa3Ha4YeHo Ans
nMponopLunoOHanbLHOro pacnpejeneHns pecypcos Mexgy paboTamu no
CO3[aHUI0 NpPOrpaMMHbIX W3AeNuiA Ha MpPOTSHKEHUM BCEro LMKNa



NPOeKTUPOBAHWNA BMAOTb 4O BHEAPEHUA MPOrpaMMHbIX W34ennii B

'l in 3HAYMTENbHOIO NOBbLILWEHUA MPOU3BOAUTENLHOCTU TPyLa Npu
|w, (paboTKe CNOXHBLIX MPOTrpaMMHbIX WM3genuii TpebyeTca cTaHaap-
LMHHUM W KOMMJIeKCHasa aBTOMAaTu3auua BCEro TeXHONOTMYecKoro
npouecca co3faHus NporpaMmMHoOro obecneyeHus.

Ma Kaxayl nporpaMmy B NPOrpamMMHOM WU3LeNun LO/MKHbI 3afa-
* Y TexHuueckue ycnosus, obecneumsarouline [eTaNbHYH pac-
U]y ee QYHKLUIA 1 BOSMOXHOCTb MOSHOW MPOBEPKU ee PYHK-
* )KPOBAHWS NpPU MACCOBOM TUPAKMUPOBAHMWU.

>l MeponpuATMA NO3BONAKT 06€CNeYnUTb BO3MOXHOCTb LUMPO-
»<0l0 MPUMEHEHUS OTAeNbHbIX NPOrpaMm B pas/MUHbIX cCUCTeMax 6e3
N<W 1118 UX Pa3paboTUMKOB, 3aMeHY YCTapeBLUNX KOMMNOHEHT HOBbIMU
0. I p,ji pyweHna nporpaMMHOro un3genus.

W npeane cosgaHne 60MbWINX NPOrPaMMHbIX U3LeNnii XenaTenbHo
"HO in N. K CONPSYXEHNIO KOMMNAEKTYOLWMX n3gennii (rpynn nporpamm
K in mogyne).

HeobxoauMo cTaHAapTU3MPOBATb CTPYKTYpPY M (DOpMbl MNpepc-
nporpamMmy, Ha nporpaMmHoe usgenue. B HacTosliee Bpems TaKoii
| HiH/iapi cywecTByeT # HOCWUT HasBaHue «EAuHas cuctema npor-
pamMMHOl LOKYMeHTaLum».

lpyroii 3afayeii ABNfeTCA CTaHAapTU3auUUS CTPYKTYpbl W NpaBu
WIOpaXeHWs MporpamMMm nNpu nepegadve ynpaBfeHUs M Npu 0O6MeHHON
nHhopmaumnun. LomkHbl 6bITb YHUMULMPOBAHBLI MpaBuia oNUcaHnsa u
N........ blOBAaHWUSA MEepPeMeHHbIX, MpaBufia pacnpefeneHns namaTu,
hKKxaHua K 06MeHy MHGpoOpMmauueid Mmexgy OTAeNbHbIMU MpOr-
pamMmamu, KOMMjeKcaMmu nporpamM W aBTOHOMHbLIMW CUCTeMamu
\u punneHus.

Heobxoguma Takxe cTaHgapTu3auua MeTOA40B M TpeboBaHUA K
00r» MeYeHU0 M U3MEePeHUI0 KayeCTBa CNOXHbIX MPOrpaMMHbIX W3-
MW NOT )Y MeTogbl AO/KHbI NO3BONATH KOHTPOMPOBATh HALEXHOCTb
(hYHKLMOHMPOBAHMA CO34aHHbIX NMPOrpaMMHbIX U3A4eNNA B peanbHbIX
M loiimix, paccyuTbiBaTb M MPOTrHO3UPOBATL BO3MOXHYI A0OCTO-
iM'piioi n, pe3ynbTaToB B 3aBUCMMOCTM OT 3aTpaT Ha OTNagKy MU
NMPUHATBIX MEpP AN aBTOMATUUYECKOr0 BbISBMEHUSA UCKaXeHWi u ans
hi NpaHUCHNA ero pesynbTaTos.

MHorofneTHMe MNONbITKU €O34aTb YHWBEPCaNbHbIi anropuTMu-
||| M T #A3bIK BbICOKOTO YpPOBHA, obecneymBarowunii ygobHyw pas-
[MMMU Ky pasnUYHbIX NPOrpaMm NpU BbICOKOM WX KayecTBe MO 3aHW-
Maemoin namsatu OBM M UCNONb30BaHWIO ee MPOM3BOAUTENLHOCTH,
W. NT TOAWEro BpeMEHW He YBEHYA/IUCb YCMEXOM.

37



B npefenax KaXAoro Kjacca CUCTEM MPeMMYLLEeCTBEHHO MCNO/b-
3ytoTca 2—3 A3bIKa NPOrpaMMuUpoOBaHMs, NPUYEM MPAKTUYECKN BCerga
HekoTopas 4acTb nporpamm paspabaTbiBaeTCq Ha aBTOKOAaX.

CTaHAapTu3aumno 53blKOB NMPOrpamMMMpOBaHUA U CTPYKTYPHOrO
MOCTPOEHMA Mporpamm LienecoobpasHo paccmatpuBaTbh B npegenax
HEKOTOPbIX KMacCOB CMCTEM C COXPAHEHMEM BO3MOXHOCTW CO34aHUS
nporpaMM B aBTOKOJax.

MepeuncneHHble 3afadun CTaHLapTU3aLMnM JOMKHLI 00beJUHATHCS
eINHOI TeXHO/OrMYecKoin CXemMOil 1 MeTOoA0/0rMen cosgaHmsa 605b-
WUX MPOTrPamMMHbIX U3LeNnii.

MpoekTpoBaHMe 60/bLWINX BbICOKOKAYECTBEHHbIX MPOrPaMMHbIX
N30ennii — CNOXHbIA W AAMTENbHbIA Mpouecc TPpyAa KONMNeKTuBa
CMeunannucToB pasfinyHoli KkBanuukaumm. ITOT TpPyh Heob6xofumo
OpraHu3oBaTtb, yNnopsA04YnTb M aBTOMaTM3NPOBaThb, NUCMNOMb3Ys COBpe-
MeHHble a(heKTMBHbIE MeTOAbl U CpeAcTBa MOAAEPXKM npouecca
MPOEKTUPOBAHUA GOMbLINX MPOrpaMMHBIX WU3LENNIA.

Bce BMAbl MOAAEPXKM Mpoliecca MPOEKTMPOBAHUSA MPOrpaMMHbIX
N3genuin UMerT Mexgy co60i rnyboKyr CBSi3b U B COBOKYMHOCTU
npexzae BCcero 3aBWCAT OT Knacca M obbemMa 06bekTa pas3paboTkym —
nNporpaMMHOro u3genus.

MeToanueckasi nogaepKa npouecca MPoeKTUPOBaHUS
NporpaMmMHOro o6ecrnevyeHus

MeToanuyeckas MOALEPXKa Mnpouecca NPOeEKTUPOBAaHUS Mpor-
paMMHOro obGecrneyeHus BK/OYaeT B Cebs KOMMIEKC CTaHAapTOB,
WHCTPYKLMIA 1 METOAMK, ONpPefensowmnx npasuna npoeKTMpoBaHus
nporpamm.

[OKYMEHTbI perfameHTUpPYyOT NOCTPOEHME 06beKTa paspaboTku u
npouecca ero cosfaHus. B mMeTofuKax W WHCTPYKUMAX KOHKpPeTU-
3UPYHOTCS A3bIKM NPOEKTUPOBAHWUS NPOrpaMMHOro U3Zenus, npasuna
MCMOMb30BaHUA CUMBONOB M 0603HAYEHMWI, MpasBuna CTPYKTYPHOrO
MOCTPOEHUS MNPOrpPaMMHBLIX KOMMOHEHT M UX B3aUMOAEWCTBUSA U
Apyrve BaxHelilne MeTOLWYECKUE MPUHLMWMbI OpraHu3auum Komn-
nekca nporpamMMm. Kpome Toro, B JOKYMEHTax COfepXatcsi MeToAu-
Yeckue OCHOBbLI MpoLecca CO34aHUs NPOrpaMMHbIX U3LeNunii: npasuna
MpOrpaMMupOoBaHnNs 1 OTNaAKN KOMMOHEHT, MpaBuia UX WCMbITAHWS
M OLEHKM KauyecTBa U T.n. Ha 6ase rocygapCTBEHHbIX U OTpPac/ieBbiX
CTaHAApTOB, COAEPXalMX MEeTOAMYECKME OCHOBbI MPOEKTUPOBAHUA
MPOrpaMMHbIX W3LeNunii, ans paspaboTKM KOHKPETHOro Mnporpamm-
HOTr0 W3feNns WUAW TPYynnbl NPOTrpaMMHbLIX W3Aenuidi 0fHOro Knacca
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HMMMIOTCA CTaHAAPTbl KOHKPETHOrO MPeAnpusTUS U PYKoOBOAsALLUE
W 1 HOHWUY MO MX NPOEKTUPOBAHWUIO.

M cOBOKYMHOCTW 3TV AOKYMEHTbI OTPaXKalT pas/IMYHbIEe acMeKThl
mi MUONOTUUN CO3LaHUS KOHKPETHBIX NMPOrpaMMHbIX CPEACTB.

TexHonorn4yeckas noggep>XXkKa rnpouecca nNpPoeKTNpoBaHUA
nporpamMmmMmHoOro obecneyeHus

TexHoNornyeckas nopfep>kka npoLecca NPoOeKTUPOBAHUSA Mpor-
pamMMHOro obecneyeHus sBAAeTCA geTanusauumeid JOKYMEHTOB METO-
HMATCKOW NOALEPXKW,PErNaMeHTUPYHOLWMNX KOHKPETHYH TEXHONOTUIO
...... neyYeHnsa XU3HEHHOTO LMKNa NPOrpaMMHbIX U3AEeNnii.

10KyMeHTbl TEXHOMOTMYEeCKO NOAAEPXKU pa3paboTKu TecHo
| v iiiii.i ¢ TexHOnormem conpoBOXAEHUA W 3KcnayaTauwm npor-
paMMHbIX u3genuii. OHM onNpefensatT 3Tanbl NPOEKTUPOBAHMA, UX
I" I\ybTaTbl ¥ MeTOAbl KOHTPOAS COBGMAOAEHUA NMPeANnNCaHHOW TeXHO-
MHUM  TexHonorus (opm peannsyeT MeTOfAbl U KPUTEPUU OLEHKU
....... mecTBa M KayecTBa MPOrpaMMHOro MNpPoAyKTa Ha pasnyHbIX
muiax ero cosfaHus. [N Kaxgoro atana CO3faHWs KOMMOHEHT
TWH PaMMHbIX U3L4eNnii pernaMeHTUpyeTca 4onyctumas TpyL0eMKOCTb
N ANUTENIbHOCTb €ro BbIMOJIHEHUS C YYETOM XapaKTepUCTUK 06beKTa
p i (paboTku.

M TexHonormym co3gaHusa KOHKPETHbIX MPOrpaMMHbIX W3Aennii
MW K-NeNAeTcs MCNoNb30BaHWE WMHCTPYMEHTallbHbIX CpefAcTB aBTOMa-
(MWwuMK pa3paboTKM MPOrpaMmMHbIX W3LENUIA.

W pesynbTaTe TEXHO/OTMYECKMIA MpoLecc MpefcTaB/sieTcd MeTo-
bIMW, JOKYMEHTAMU U WMHCTPYMEHTanbHbIMU CpejcTBaMW aBTOMa-
uMNAW, B coBOKYNnHOCTWM ob6ecneuymBalWwuMy Heobxoammoe Ka-
Il TMO NporpamMMHbIX U3eNNA Npu 4ONYCTUMBIX 3aTpaTax pasnyYHbIX
in | ypcoB Ha ux cosfaHue.

MHCprMeHTaﬂbHaH nogaepXkKa npouyecca NPoeEKTMpoBaHUA
nporpaMmmMmHoOro obecneyeHus

MHCTpyMeHTanbHaa NogfepxKa npowecca NpoOeKTMpPoBaHMA npor-
paMmMHoro 06ECMEYEHNS COCTOUT U3 NMPOrpPaMMHbIX CPeACTB BblUMCIN-
W)H.HON TexHWKK, obecrneumBalWUX aBTOMaTU3aLMIO MpoLecca
"" 110118 NPOrpaMMHOro u3genus.

Vpoueiib aBTOMaTM3aLMn M UHCTPYMEHTaNbHOW MOALEPXKN Mpo-
[l 12 | NpoekTMpoBaHWA nNporpaMMHOro obecrneyeHuMs 3aBUCUT OT
m JbILCHHOCTA npouecca pa3paboTKM U CONPOBOXAEHUSA Mpor-
pPamMMHbIX M34enunil, KoTopas BKIOUYaeT B cebf mMporpamMmHbie cpeacT-
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Ba aBTOMaTM3auuMu TEXHONOTMYECKMX MNPOLECCOB pa3paboTKuM, M3ro-
TOBJIEHUS WM CONPOBOX/AEHMA MPOrpaMMHbIX WM3JENNIA, a Takke anna-
paTHble CpPeACTBa BbIYUCAUTENIbHON TEXHWKWU, CBA3M W TUPAXKU-
pOBaHMWs, UCNOMb3yeMble B TUMOBOW TEXHOMOTUMN.

MporpamMmHas OCHalW,eHHOCTb pa3paboTyMKOB MPOrpaMMHOrO
obecneyeHusa onpegensiercd QYHKUMOHaNbHBIMW BO3MOXHOCTAMMU
NporpaMMHbIX CUCTEM [/ aBTOMaTuM3auum pas3paboTKM nporpamm-
Hot ob6ecnedyeHus (CAPIMO) wnm wnHavye cucTem aBTOMaTU3N-
pPOBaHHOro MNPOeKTUpoBaHUA nporpamMmHoro ob6ecneveHus (CATIP
Mo).

[nd kKaxporo atana pa3paboTKu nporpamMmHOro obecneveHus
MOTYT MPUMEHSATHCA METOAbl M CPeAcTBa, pasnuyatouimecs aggex-
TUBHOCTbIO, KOTOPblE, B 4YAaCTHOCTM, 3aBUCAT OT OCOOEHHOCTEeN
npoeKTa.

B nepBomM npubAMXKEHUU CTEMeHb MPOrpaMMHO OCHALLEHHOCTM
MOXHO XapakTepu3oBaTb 06bEMOM MpPOrpamMm, akKTUBHO WCMONb-
3yeMbIX B TUNOBOI TEXHOMOTUMN.

Bbicokas cTeneHb MPOrpaMmMHOA OCHALLEHHOCTM pa3paboTyYMKOB
[OCTUraeTcs npu aBTOMaTu3auuu BCeX 3TanoB pa3paboTku, M3ro-
TOB/IEHUS N COMPOBOXAEHWUS MPOrpaMMHOro U3genus.

Mpy 3TOM MCNOMbL3YKTCA CAeAylolmne NporpaMmMHbIe CPeLCcTBa:

1) TpaHCNATOPbI NPOrpaMMHbIX creunuKaumnii 1 TeKCTOB Mpor-
paMM C A3bIKOB BbICOKOFO YPOBHS;

2) cpeAcTBa MaHMPOBaHMA U KOHTPONA CTaTU4ecKoro U AnHa-
MMWYECKOro TeCcTUpPOBaHWUS MpOrpaMm;

3) cpeacTBa NPOrpaMMHOr0 MOLENMPOBaHMA OOBEKTOB BHELUHEN
cpefbl 418 NPOrpaMMHOr0 NPOAYKTa;

4) cpefcTBa aBTOMATM3MPOBAHHOIO ynpaBfeHWs pa3paboTKon u
KOHPUTYpaLMOHHOT0 KOHTPONS MPOrpaMMHbIX U3LENnii;

5) cpeAcTBa COBPEMEHHbIX METOLOB aBTOMaTu3auuu co3fgaHus
60/1bLINX NPOrpaMMHbIX U3LENNIA.

Takme CATMP MO, obbeauHAwWMe BCE 3TU METOAbI N CPeAcTBa,
nMeT 06beMbl 40 1 MAH KOMaHf, M CTOMMOCTb WX paspaboTku
COCTaB/IET HECKO/IbKO MWINNOHOB cymMoB. OfHako cpefHAs npor-
pamMHas OCHalLeHHOCTb pa3paboTUMKOB Mporpamm, Kak Mpasuno,
3HAUYMTENBHO HUXeE.

TpeboBaHMS K CUCTEME aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHMUS
MO 3aBUCAT OT CNOXHOCTU 06BLEKTOB paspaboTKM, MMEHLNXCS
pecypcoBs AN1A CO34aHWsA NPOrpamMMHOro o6ecrneyeHus, u paga Lpyrux
KOHCTPYKTUBHBIX M OpraHn3aLnoHHbIX PaKTOpPOoB.

Tpe6boBaHMS K MOAO0OGHbLIM CuUCTeMaM ANs Haubonee CNOXHOTO
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| lyunm co3gaHusa KpPynHbIX MPOrpamMMHbIX CPeAcTB COCTOAT B cle-
aytouem:

- CHUXeHWe o6Leli TPYJOEMKOCTU, LNUTENBHOCTU CO3[aHuAa
HbiMpamMMHOro obecrneyeHus;

MOBbILLEHWNE MPOM3BOAUTENBHOCTM TpyAa pa3paboTyUnKoB;

obecneyeHne BbICOKOTO KayecTBa M HAAEXHOCTU (PYHKLMOHM-
|4411HMA CO34aBAEMbBIX U COMPOBOXAAEMbIX NPOrPaMMHbIX NPOAYKTOB;

KOMMJ/IeKCHas aBTomMaTu3auusa KONNeKTUBHOM pa3paboTku npor-
paMMHOro obecneyeHns 60/bLIOr0 06beMa U BbICOKOA CAOXHOCTH;

obecneyeHne YHUPUULMPOBAHHOW TexHONOrMu paspaboTkm u
...... POBOXAEHUSA MPOrpaMMHbIX U3LeNUiA ANA peanusyowmnx nx 3BM
LWMPOKOro Knacca;

- obecneyeHne aPHeKTUBHOIO UCMNOb30BaHNSA PECYPCOB NaMATU
N NPOU3BOANTENLHOCTU peanusywmnx 3BM.

AnnapaTypHas OCHalleHHOCTb pa3paboTuMKOB MPOrpamMHOro
oCHY MeyeHNa onpefenseTcs MOLWHOCTbIO WMCNO/b3yeMblX npodec-
>HOHa/bHbIX NMepcoHanbHbIX 3BM 1 BO3MOXHOCTbIO AOCTYMa K HUM
[M 4'N6OTUYMKOB MpOrpamm.

OpraHusaunoHHas nogaepXka npouecca NPoeKTUPoBaHUS
nporpamMmmHoro o6ecrnevyeHus

OpraHu3aunoHHY0 NoAAepXKy npouecca NPOeKTUPOBaHWA Npor-
paMMHOro ob6ecrneyeHWs COCTABNANOT LOKYMEHTbl, pernameHTu-
pylouine B3auMoOfeiCcTBME CNELManncToB BHYTPWM KOJINEKTUBA pas-
P..WWYNKOB U C COUCMONHUTENAMM, a TakKXe C 3aKazymkamu u
HWwn.loBaTenAMun paspabaTbiBaeMblX NPOrpaMMHbIX u3genuin. OHU
onpefenstoT npasa, 0643aHHOCTN U Mepy OTBETCTBEHHOCTW 3a Npor-
piMVI.L KOHKpPeTHbIX CNeunannucTtoB WM PYKOBOAUTeNel C y4yeToM WuX
0 bknoctu n KBanudmkayuu.

Ha opraHu3auuMoHHYI0 MOALEPXKY npouecca NPOeKTUPOBAHUSA
npoi pAMMHOro o6ecrnevyeHns BAUAKOT METOAO/OrMYECKME W TEXHO-
HUYMYCCKME MPUHLWNbI MPOEKTUPOBAHWUA MPOrpaMMHbLIX WU3Jenui, a
1M Ke XapaKTepucTUKKU 06bekTa U 3TanoB pas3paboTKu.

Oco06eHHO BaXKHa YeTKas OpraHM3aLMOHHAA NOAJep>KKa BO BCeM
«MLWEHHOM LUMKe 60nblWnX (CNOXKHbLIX) MPOrpaMMHbIX u3genuii. B
MOM Ciy4Yae pernaMeHTUMpOBaHWE KOMNEKTUBHOIO Tpyda 60/blioro
T. L cneynanncToB W B3aMMOfEiCTBUA PYKOBOAWUTENEN MNpPOeKTa C
MIOMYUKOM W MO/Ib30BATENIAMU MOXET MPakKTUYeCKU MOMHOCTbIO
MMPOKYNTb YCNex BCEro XXMW3HEHHOTO LMK/a NPOrpaMMHOro MU3Lenus.
</ ro, HackKoMbKO yAayHO MOCTPOEHO MporpaMmHoe obecrneyeHne
Im v mbl, 3aBUCUT B UTOre €€ XXU3HECNOCOBHOCTb.
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Bocxogsuiee M HUCX0AsLLEe MPOEKTMPOBaHME MPOrpaMMHOIO
obecnevyeHuns

Mepapxuyeckoe MHOroypoBHeBOe PYHKLMOHANbHOE 1 NpOrpaMm-
HOe NOCTPOEHWE MPOrpamMMHOro obecnevyeHus 3HauuTenbHoO obner-
YaeT OpraHM3aumnio WX NPOEKTUPOBAHUS W 3KCMAyaTauuu, coKpaliaeT
ONNTENBHOCTb U CTOMMOCTb MX pa3paboTku.

Mo KonuyecTBY DYHKLMOHANbHBIX U NPOrPaMMHbIX KOMMNOHEHT Ha
pasHbiX YPOBHAX C YYETOM C/IOXKHOCTU CBfi3eil MeXAY HUMU MOXHO
oueHMBaTb 06beM BbINOSHEHHOI paboTbl, MPOrHO3MpOBaThL €e nepc-
NMeKTUBbLI MO CpOKaM W TPYLOEMKOCTU, BC/EACTBME Yero NoBbIlLaeTcs
LOCTOBEPHOCTb KOHTPOAS COCTOAHUA M npolecca NPOeKTUPOBaHMUSA
NporpamMMHoOro obecneyeHus.

MHOroypOBHEBbI MepapXMUecKUit Noaxod K MPOeKTUPOBAHUIO
MO3BONIAET MPOEKTUPOBATb CMOXHblIe MPOrpaMMHble M34enna no
NPUHLWUNY CBEPXY — BHU3 C MO3ULMM HA3HAYEHWUS W HaUAy4LWero
peleHns OCHOBHOI LLeNeBO 3afjaynm BCeA cucTembl. [LeKOMNO3nLUA
npoekTa, pasfeseHne Ha mepapxumyeckne YpoBHW TpebyeT HEKOTOPbIX
3aTpat. B uenom pecypchl ucnonb3yoTca 6onee shHEeKTUBHO, YeM Npu
OTCYTCTBUM YETKO Mepapxuu, 3a CYET 3KOHOMHOIO MOCTPOEHMSA K
YNpOLWEHN KOMMOHEHT MPOEKTa Ha KaXAOM YpPOBHE.

MHorga OCHOBHOMY MpPOEKTUPOBAHUIO CBEPXY — BHWU3 CONYTCT-
BYeT pa3paboTka KOMMOHEHT MNpoeKTa CHW3y — BBepx. PaspaboTka
HauYMHaeTCA OT KOMMOHEHTa HWXHEro YpOBHA, fafnee nepexomgaT K
pa3paboTke KOMMOHEHTa CnefyloLLero ypoBHs uepapxum u T.4. Joc-
TOMHCTBOM 3TOr0 NpuWHUMMA ABASETCA TO, YTO NpU nepexoge K
pa3paboTKe KOMMNOHEHTOB 60/1ee BbICOKOrO YPOBHA Mepapxun KomMno-
HEHTbl MPOEKTa HWXHWUX YPOBHEW MOXHO cYuTaTb FOTOBbIMU W
NOAKMYaTb MX K NMPOEKTUPYEMbIM KOMMNOHEHTaM BEPXHEro YPOBHS.

Of4HaKo Ha NpakTWKe Npu TakoM MOAXO4e OTCYTCTBME LLeSIOCTHOrO
B3rnAfa Ha BeCb MPOEKT C MO3MLWUIi BEpPXHEro YpOBHA, onpefje-
NAOLWEro LennM NpoekTa, He NO3BONSET B psige ClyyaeB NMPUHUMATb
BEpPHble pelleHna, YTO NPMBOAMT K MOBTOPHOI pa3paboTke wau
3HAYNTENbHOW KOPPEKTMPOBKE KOMMOHEHT npoekTa. Mpu paspaboTke
KOMMOHEHT HWXHEro YpoBHf HeoOXOAWMO BCe BPeMs MOMHUTbL 06
o0WMX Lenax npoekra.

Paspa6oTka nporpaMmMHOro o6ecnevyeHuss MOSHOCTbIO MO MPUH-
UMMy CHU3Y-BBEPX BO3MOXHA NULWb ANS CPaBHUTENbHO HE6O0MbLIMX
rpynn nporpamMmMm, OrpaHWYeHHbIX MO KOMWYECTBY HECKOAbKUMMU
MOAYNAMMU, Korfga pas3paboTuMmku crnocobHbl oueHWBaTb B N060e
BPeMS CTPYKTYpY KOMMJeKca NporpamMM B LENOM W CTPYKTYpy W



(DYHKLMMN OTAENIbHBIX MOAY/ER Ha BCEX YPOBHAX Mepapxum.

MosaToMy npu pa3paboTKe 60MAbLWIKUX MNPOrpamMHbIX W3AENUN,
nucpXawmnx COTHU Mogynei, Hanbonee payuMoHanbHbIM MPUHLUNOM
M WeTCA NMPOeKTUPOBaHUE CBEPXY — BHUS.

YacTo 06a mMeToda MPUMEHAOTCSA OAHOBPEMEHHO:

CBEPXY BHW3 — Mpu 06bEANUHEHUMN B €4WNHOE LENOE;

CHM3y BBEpX — MNpu pa3paboTke 06WMX XOPOLO OTAAKEHHbIX
OwoKoB.

()I>beKTHO-0PUEHTMPOBaHHbIE TEXHO/IOTUM MPOEKTUPOBAHWS
NpUKAagHbIX NPOrpaMMHbIX CPeAcTB

O6beKTHO-OPMEHTUPOBAHHOE MNPOEKTUPOBAHWE MNPOrpamMMHOro
ss[>MneyeHmna CBOAMTCA NpPeXAe BCEro K pa3paboTke Moaenn peanbHOi
rMMemsbl, ANA pelleHUs 3afayn KOTOPO OHa co3gaeTcs.

Mogenclo cucTembl (MAM Kakoro-nubo Apyrorw npeametra uam
HH/IeHUA) Ha3blBalOT (hOpManbHOE OMucaHWe CUCTEMbl, B KOTOPOM
HbIMUIEHbl OCHOBHble 00bEKTbI, COCTAaBNAOLLME CUCTEMY, U OTHOLLE-
HUM MeXAay 3TUMKU 00beKkTamu. B mMogenn cuctemMbl OMyCKalT MHOTO-
YMCNEHHble AeTanun, YCNOXKHAKLWME ee NOHUMaHue.

MogenupoBaHue CUCTEM LIMPOKO PacnpoCTPaHEHO B Hayke U
H YHUKE A4N18 U3YUYEHUS U YMPOLLEHNSA CAO0XHbIX CUCTEM.

Mogenu cucTeM NOMOraroT:

npoBepuTb paboTocnocobHOCTbL pa3pabaTbiBaeMOi CUCTEMbI Ha
InHHMX 3Tanax ee pa3paboTKu;

obLWaTbCa € 3aKasYMKOM CUCTEMbl, YTOYHAA ero TpeboBaHMA K
t ucteme;

BHOCWUTb B CNy4vyae HeoO6XOAMMOCTU W3MEHEHWS B MPOEKT CUC-
M Mbl KaK B Hauyane ee NMPOEKTUPOBAHMUA, TaK W Ha Apyrux gasax ee
*W WWEHHOro unkna.

B 06beKTHO-OPUEHTUPOBAHHOW TEXHONOTMWN NMPOEKTUPYEMOE MpPOr-
pamMMHOe ob6ecneyeHue npeAcTaBfifgeTcqs B BUAe TpexX B3auMMOCBA-
MLWHbIX MoAenei:

1) 06beKTHOW Mofenn, KoTopas npefctaBnseT cob0il cTaTuyeckme
M CTPYKTYPHble acnekTbl CUCTEMbl, B OCHOBHOM CBSfi3aHHble C faH-
HbIMMK;

2) AMHaMW4yecKoin mogenu, KoTopas OnucbiBaeT paboTy OTAeNbHbIX
uneTeil CUCTEMBbI;

() pyHKUMOHANLHON MOfenu, B KOTOPOM paccMaTpuBaeTcid (PYHK-
LUMOHaNbHOE B3aMMOLENCTBUE OTAENbHbIX 4acTell CMCTeMbl (Kak Mo
WHHbIM, TaK W MO YNpaBfieHNI0) B npouecce ee paboThl.
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3Tn Tpu BuAa Mojeneid MO3BOAAKT MOAYYUTb TPU B3aUMHO-
OpPTOrOHaNbHbIX MPEeACTaBNEHUA CUCTEMbl B OAHOW cucteme 0603-
Ha4YeHMuIA.

COBOKYMHOCTb MOJefneid cucTeMbl MOXeT OblTb MpPOMHTEpnpe-
TMpoBaHa Ha KoMMbioTepe (C MOMOLLbO WHCTPYMEHTa/IbHOrO0 MNpor-
paMMHOro ob6ecnevyeHusd), 4YTO MO3BONSAET NPOLEMOHCTPUPOBATH
3aKa3ymKy xapakTtep paboTbl ¢ Oyayuieii CMCTEMOW W CYL,ECTBEHHO
ynpoliaeT cornacoBaHue NpeaBapUTeNbHOI0 MPOEKTa CUCTEMBI.

Mogenu, paspaboTaHHble 1 OTN@XEHHbIE Ha NEepPBOM 3Tane Npoek-
TUPOBaHWS MNpPOrpamMMHOro obecnevyeHus, MPOAOKAT UCMONb-
30BaThCA Ha BCEX MNOCNeAYHOLWMX 3Tanax ero NpPOeKTUPOBaHUA, TeMm
camblM o6neryas nporpamMmupoBaHue, O0TNafKy, TeCcTMpOBaHUe,
CONPOBOXAEHMUE W [JanbHeliwy MOAUDUKALUI0 NPOrpaMMHOrO
npofykTa. OHM HUKaK He CBA3aHbl C A3bIKOM MPOrpaMMuUpoBaHus, Ha
KOTOpoM 6yaeT peann3oBaHa cUCTEMA.

O6beKTHass MOfeNb CUCTEMbI

O6beKkTHad MOAenb CUCTEMbl OMWUCLIBAET CTPYKTYpPY O06BLEKTOB,
COCTaBMAWMNX CUMCTEMY, UX CBOMCTBa, oOnepauuum M B3aWMOCBA3U C
LPYTMMU 06BbEKTAMMU.

B 06beKkTHOI MOAenn LO/MKHbI OblTb OTPaXeHbl Te MOHATUA U
00bEKTbl peanbHOr0 MUpa, KOTOpPble BaXHbl Ans pa3pabaTbiBaeMoli
cucTembl. B Heil oTpaxaeTcsi npexfe BCero nmparmaTuMka paspaba-
TbiBaeMO cucTembl. lMparmaTuka BblpaxaeTcsd B WMCNOAb30BaHUM
TEPMWUHONOTMUN NPUKNAAHOW 06/1acTh, CBA3aHHON C MCMONb30BaAHMEM
pa3pabaTbiBaeMOii CUCTEMBbI.

OO6bekTOM Ha3biBaeTca MOHATME, abcTpakuma unm nbas gpyras
Bellb C YETKO OYEPYEHHbIMW TrpaHMLamMu, MMelLas CMbICN B KOH-
TEKCTe paccmaTpuBaemoli npuknagHoi npo6nembl. Mpumepbl 06bEK-
TOB: (DOpPTOYKA, LeHTpanbHblii 6aHK, Wwkona Ne 42, Metp Cugopos,
feno Ne 7461, cbepKHUXKa U T.4.

BBefeHne 06LEKTOB 'MpecnefyeT ABe Lenu:

— NOHUMaHWe NPUKNagHoON 3agaym (Npobnemobl);

— BBEJleHMe OCHOBbI 415 peanu3auun ee Ha KOMMblOTepe.

Llenbto pa3paboTKn OOBEKTHOW MOAENN ABNAETCSH BbIAENEHME U
onncaHne 0ObEKTOB, COCTaBAAOLWMX B COBOKYMHOCTW MPOEKTM-
pyeMyto cucTeMy, a TakXXe BblSIBIEHWe WM yKazaHWe pas/iMyHbIX 3aBUCK-
mMocTell mMexgy o6bekTamu. OTOT npouecc npeacTaBnser coboi
LeKoMno3numnio cuctembl (Npob6nembl) Ha 00bEKTbl — npouecc
TBOPYECKWIA 1 N0X0 hOpMann3yembli.

Bce 06bEKTbI CUCTEMBI MOTYT MMETbL CBOW, XapakTepusyouime ux
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*NWKTBA, KOTOPble OTNINYalOT OAUH O06BLEKT OT Apyroro. Hanpumep,
WH.CKI «16/10KO» MOXET 6biTb OXapakTepu3oBaH LBeTOM, (POPMOIN,
1 (oM, BKycoM K np. Mexgy o06beKTamu MOXHO YCTaHOBUTb OTHO-
leHne ToXAecTBa. Torga fBa 06bekTa, YAOBNETBOPANOLUINE 3TOMY
OTHOLUEHMIO, CYMTAIOTCA OAUHAKOBbIMU (TOXLECTBEHHbIMU) U MpU-
M/ ||cKaT K OQHOMY Kfaccy.

Bce 06beKTbl OZHOIO M TOTO e K/acca XapakTepusylTcsd ofuHa-
PHbIMM Habopamu cBoiicTB (aTpmbyToB). OfHako 06begMHEHMe
n(:bl KTOB B Knaccbl Onpefensetca He Habopamu CBOWCTB, a CeEMaH-
Inkoii. Tak, Hanpumep, 06bEKTbI «KOHKOWHA» K «Jlowaab» MoryT
NMeTb Of4MHAKOBbIe aTpubyThl: «LleHa» n «Bo3pacT». Mpu 3TOM OHMU
Moivi OTHOCUTbLCA K OAHOMY Knaccy, ecii paccMaTpuBaroTCs B 3ajade
NMPOCTO Kak ToBap, B0 K pasHbIM Knaccam, YTo 60nee eCTeCTBEHHO.

Ob6befiMHeHNe 0OBEKTOB B Knaccbl MO3BOJIAET BBECTW B 3ajavy
W» PUKLMIO U paccmMoTpeTb ee B 6onee o6wweil moctaHoBke. Knacc
nMeeT uma (Hanpumep, nowafb), KOTOpoe OTHOCUTCA KO BCEM
<@i.cKTaM 3T0ro knacca. Kpome TOro, B Knacce BBOAATCA MMeHa
xIpnbyTOB (CBOMCTB), KOTOpble OMpefefieHbl AN 00bLEKTOB. B 3TOM
- MMesfle onucaHue Knacca aHalOorMyHO OMUCAHWUI0 TWUMa CTPYKTYpb
I MHUCK). Tlpy 3TOM KaXAblii 06BLEKT MMeeT TOT XK€ CMbICA, 4YTO "
XeMNAAp CTPYKTYPbl (MepemMeHHas WAM KOHCTaHTa COOTBETCTBYIO-
Lero Tuna).

K.«<rc CYET O6bekT knacca CUET

(LI ET . UMSA Knacca # 143527 .MMA oO6beKTa
K1 rXoPUA cbeperaTenbHblii

I.AJIAHC aTpubyThl 15225476 COCTOsHME
KPEOQWNT 5112217

1114/BEPUTb MPOBEPUTb

CNUTb CHATb .

; onepauum MeTofbl

MOMECTUTb MOMECTUTDb

Mpumep knacca CHET

CnepyeT HanmOMHWTb, YTO AaHHbIA 3Tam MNPOEKTMPOBaHMSA cuc-
Irmii He noppasymeBaeT MCNONb30BaHWe Kakoro-nmbo 06BLEKTHO-
NPMeH TUPOBAHHOTO f3blka NPOrpamMMMpoBaHUsA. ITO, B 4YacCTHOCTH,
NUMpUXKaeTCcsa B TOM, YTO Ha 3TOM 3Tane cnegyeT paccMaTpuBaTb TONIbKO
Inkne cBOCTBA 06BLEKTOB, KOTOPblE MMEKT CMbIC/ B PEanbHOCTH.

CBolicTBa 06BLEKTOB CBA3aHbl C OCOGEHHOCTSIMU O6UWLEA peanu-
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3aumm npoekta. Hanpumep, ecnu W3BeCTHO, 4YTO 6YAeT WUCMONb-
30BaThCA 6as3a AaHHbIX, B KOTOPON KaXAblii 06BbEKT UMEEeT YHU-
KanbHbI MAEHTU(MKATOP, TO BKAKOYATb 3TOT UAEHTUDUKATOP B
yucno atpubyToB 06bLEKTA Ha 4aHHOM 3Tane He cregyeT. [leno B Tom,
4TO, BBOAA TaKuWe CBOWCTBA, Mbl OrpaHW4YMBaEM BO3MOXHOCTU peanu-
3aumm cuctembl. Tak, BBOAA B KauyecTBe aTpubyTa YHWKanbHbI
naeHTU(GrKaTop 06bEKTa B 6a3e fAaHHbIX, Mbl Y)Xe B CaMOM Havane
NMPOeKTUPOBaHMA OTKasbiBaeMca OT ucnonb3oBaHua CYB/[, KoTopble
TaKon MAeHTM(HUKATOP He MOAAEepPXMBaAtOT.

Haf 061beKTOM MOXHO BbIMONHUTL HEKOTOPbIE onepauun. Hanpu-
mep, «lMpoBepuTb», «CHATb», «lMoMecTUTb» ANA 06BEKTOB Knacca
«Cyet» unu «OTKPbITb», «YuTatb», «3akpbiTb» ANA 06BLEKTOB Knacca
«Pann» nT. n.

Onepauyms — 310 (PyHKUMS (Mnn npeobpa3oBaHUe), KOTOPYIO
MOXHO MPUMEHUTbL K 00beKTYy. Bce 06bEKThI OAHOr0 Knacca MCnosb-
3yHOT O4MH U TOT Xe 3K3eMMAAp KaXAoi onepauun (T.e. yBennyeHue
KonmyecTBa OOBEKTOB HEKOTOPOro Knacca He MPUBOAUT K YBenu-
UEHUIO KOJINYecTBa 3arpy>XeHHOro nNporpaMMHOro Koga).

OpfHa 1 Ta e onepayuns MOXeT, BooOLLe roBops, MPUMEHATLCS K
06beKTaM pasHblX KnaccoB. Takas onepauusd HasblBaetcs NOu-
MOP(HONA, TaKk Kak OHa MOXeT WMMeTb pasHble (POpPMbl ANS PasHbIX
KnaccoB. Hanpumep, gna 06bEKTOB KNAacCOB BEKTOP W KOMIMJIEKCHOE
YMCno MOXHO OnpeAenuTb onepauuio +; 3Ta onepauma 6yger nonau-
MOP(HON, TaK KaK C/IOXKEeHUEe BEKTOPOB W C/IOXEHWE KOMMIEKCHbIX
yucen — pasHble No CyTW onepayuu.

Kaxpfoli onepauumn COOTBETCTBYET MeTOh — peanusayns 3ToM
onepauuun ang o6bLEKTOB faHHOro Kfiacca. Takum o6pasom, onepauns
— 3T0 cneyudukayma metofda, MeTo4 — peanusayusa onepauuu.
Hanpumep, B knacce daiin MoxeT 6biTb OnpejeneHa onepayus
«[MeyaTb» (print). 9Ta onepayus MOXeT OblTb peann3oBaHa pasHbIMU
meTogamu: (a) «lMeyaTb ABOMYHOrO (haitna», (6) «lMeyaTb TEKCTOBOIO
thavina» n gp. JIorMvyeckn 3T MeTOAbl BbIMOMHAKT OLHY W Ty Xe
onepawyuio, XoTa peanusyoTcs OHW pasHbIMU hparMeHTamu Koja.

Kaxpasa onepauus Bcerga UMmeeT OAWH HESBHbIA aprymeHT —
00BLEKT, K KOTOPOMY OHa npumMmeHseTca. KpoMe Toro, onepauus Moxet
UMeTb U Apyrue aprymeHTbl — CBOWCTBa (mapameTpbl). 3T AONO0J-
HUTEeNbHbIe aprymMeHTbl XapakTepu3ylT onepauuio, M HUKaK He
CBAi3aHbl C BbIGOpOM MeToAa.

MeTog4 cBfA3aH TOMbKO C KjlacCOM UM 06bekToM. (HekoTopbie
00BbEKTHO-OPMEHTUPOBAHHbIE A3blkW, Hanpumep C++, gonyckawT
OLHY W Ty e onepauuio C pasHbIM YUCIOM aprymMeHTOB, MPUYEM,
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hi TUb3ysa TO MW MHOE YMCO apryMeHTOB, Mbl NMPaKTUYECKN BbIOW-
KM OAMH U3 MEeTOA0B, CBfi3aHHbIX C TakoW onepauueii. Ha aTane
MPrUMAPUTENBHOrO NMPOEKTUPOBAHWA CUCTEMbl yA0OHEe cuMTaTb 3Tu
>u/ ||||luMmn pasnuyHbIMK, faBafg UM pasHble MMEeHa, YTOObl He YyCNnoXx-
HU N. MPOEKTUPOBaHME).

CUYET

KATErorPua

EANTAHC 3aKpblThle (NpPUBATHbIE)
aTpubyThl

KPEANT o .
OTKPbIThIA (06Wef0CTYNHbINA)

4Yncno nrPoBogokK aTpuéyT

MPOBEPUTb . 06Lef0CTYMHble

CHATb * onepatun

MOMECTUTb

HANOr npvemMHble onepawum

OOMNATA

3Ha4yeHNss HEKOTOPbIX CBONCTB 00bEKTAa MOFyT ObiTb LOCTYMHbI
My|.KO onepaymam 3Toro ob6bekTa. Takume CBONCTBA Ha3blBaKTCH
MKPbITbIMMU.

WTak, ans 3afaHua Knacca 0O0beKTOB HEOO6XOoAMMO YyKaszaTb MMSA
HOK Kfacca, a 3aTeEM MepeyucanMTb ero CBOWCTBa W onepauun (Mam
M*rogpt).

Mexay 06bekTaMy MOXHO yCTaHaB/iMBaTb 3aBUCUMOCTU MO JaH-
HbIM 3T 3aBUCUMOCTM BblIpaXalT CBSA3W WAW OTHOLIEHMA MeXAay
paccamm ykKasaHHbIX 00beKTOB.

Crpana nmeeT CTONULY Fopoa

HasBaHue Ha3sgaHue BUHapHble

> 3aBUCUMOCTH

KoHcopuunym LieHTpanbHbIi

BnageeT KOMMbloTep
A3bIK TpeHapHas
11pockT nporpammu- 3aBUCUMOCTb
poBaHus
Mporpammuct
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3aBUCMMOCTM MexXay KnaccamMu SIBASKOTCS ABYCTOPOHHUMW: BCe
Knaccbl B 3aBUCMMOCTU paBHOMPaBHbl. ITO TakK Jaxe B TexX Cayuvasx,
KOrga Mms 3aBUCMMOCTW KaK Obl BHOCWMT HampaBneHWe B 3Ty 3aBU-
cMMOCTb. MOAOOHLIX HELOPA3YMEHUA MOXHO 136exaTb, eCNN NLEHTU-
hnunpoBatb 3aBMCUMOCTM HE MO WMMEHaM, a N0 HaMMeHOBaHMAM
poneil KnaccoB, COCTaBAAKLWMX 3aBUCMMOCTb.

B sisblkax MpOrpaMMmMpoBaHWs 3aBUCMMOCTM MeXJy Knaccamu
(ob6bekTaMun) 06bIYHO peanu3yoTCcs C MOMOLWbIO cCblIOK (YKasa-
Tenei) M3 ofHOro knacca (obvekrta) Ha Apyroi. lMpepcTaBrieHune
3aBMCUMOCTElN C NMOMOLLbI CCbIIOK O6HapyXuBaeT TOT (haKT, 4TO
3aBMCMMOCTb fIB/IETCA CBOWCTBOM Napbl KNaccoB, a He Kakoro-nnbo
O4HOr0 M3 HUX, T.e. 3aBUCUMOCTb — 3TO OTHOWeEHMe. OTMETUM, 4TO
XO0TSl 3aBUCUMOCTU Mexay 00beKTaMy ABYHanpaBfieHbl, WX He 0643a-
TeNbHO peasn3oBbIBaTb B NporpaMMax Kak gByHanpabfieHHble. OcTaB-
NATb CCbINKW CnefyeT NUWb B TeX Kfiaccax, rae aTo Heo6xoAMMO AN
nporpamMmsbl. Mpyn NPOEKTMPOBAHUM CUCTEMBI YA06HEE ONepupoBaTh He
06beKkTaMu, a Knaccamu.

3aBUMCMMOCTU, KaK W Knaccbl, MOryT MMeTb CBOW CBOWCTBa.
Hanpumep, npu opraHusauumm pocTyna nonb3oBatens K dainny
«PaspelleHne Ha gocTyn» SBNAAETCA CBOWCTBOM 3aBMcUMOCTM «Joc-
TyneH». OTMeTUM, YTO paspeLleHne Ha AOCTYN CBA3aHO KaK C MOJib30-
BaTeneM, Tak M c (ainlioM, U He MOXET ObiTb aTpUbYTOM HU MNONb-
30BaTens. HU (paiina B OTAENBHOCTH.

[OCTYneH
daiin Monb3oBaTtens

PaspelueHune
Ha goctyn

3aBMCUMOCTb MOXXET UMEeTb HECKO/IbKO CBOWCTB.

UMS ponu - UYEJIOBEK PUPMA
PaboTaeT B
nmsa Ha3saHue
HAYANbBHNK anpec Agpec
Ne nacnopTta [omKHOCTb
COTPYAHUK  Kateropus
3apnnata
Pykosoaut
1MsA ponu
XapakTepucTuka
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MHorga 3aBMCMMOCTW, UMEIOLMEe MHOTO CBOWCTB, NpPefCTaBnsAloT
| nomowbto Knaccos. B 6a3ax gaHHbIX Takume 3aBUCUMOCTU NpeacTas-
Inn>res BpemMeHHbIMM Tabnuuamu, opraHusyembiMyu B MpoLecce
pnlfoTbl ¢ 62301 faHHLIX.

O600LLeHNe 1 HacnefoBaHWe MO3BOMAKOT BbIABUTb aHanorvu, on-
pefensiolime MHOTOYPOBHEBYIO Knaccudumkaumio o6bekToB. Tak, B
| puuyecknx cucTemax MOryT CyLLecTBOBaTb Knacchl, Onpeaenstolime
iifipucoBKy pa3nnyHbiX reoMeTpuyecknx Quryp: Touek, AMHuiA (nps-
Mbl  AYl OKPY>XHOCTe M KPWBbIX, ONpedensieMbiX CnnaiHamu),
MHOTOYTr0/IbHUKOB, KPYros u T. M.

O6o6uieHne, Hanpumep, MO3BONAET BblfeNnTb Knacc «OfHO-
MEpPHbIE (UTYpbI» N cunTaTb Knaccbl «lpsimas», «Qyra» n «CnnaiH»
nogknaccamu knacca «OfHOMepHble GuUrypbl», a knacc «OfHo-
MepHble (Urypbl» — CynepkKnaccom knaccos «[lpamas», «yra» u
< N MWH». Ecnn npum 3TOM MNPUHATH COrnalleHwWe, 4To CBOICTBA
(\HpnbYTbI) M onepauuy cynepknacca AeACTBUTENbHblI B KaXAOM U3
nu nogknaccoB (roBopsAT, 4YTO 3TM CBOWCTBA M OMepayuu Hacne-
JytoTca nogknaccamu), To OfjMHaKOBble CBOCTBa W onepauun Knac-
Ul .Mpamas», «Oyra» n «CnnailH» (NOAKNACCOB) MOryT 6biTb
MbIHCCCHbI B Knacc «OfHOMepHble (uUrypol» (cynepknacc).

Merko 3ameTuTb, 4TO OTHOWeHWsA «llogknacc — cymnepkaacc»
(n(obweHune) n «Cynepknacc — nogknacc» (HacnefoBaHue) TpaH3un-
IMuHbl. Mpu 3TOM CBOWCTBA M ONepauMm KaXxAOro cynepknacca
HUCNCAYIOTCA ero nojknaccamu BCeX YPOBHei (OCyLLecTBNAAETCA Kak
Obl BbIHOC 33 CKOGKM OAMHaKOBbIX Ofepauuin). 3TO 3HAYUTENbHO
nil K ryaetT n cokpawaeT ONUCaHMe Kaccos.

11lenecoobpa3Ho NpUAep>XKMBATLCA CnefyoWwmx Npasun HacnefoBa-
HUA:

onepawuuu, KOTOpble WCMNOMb3YKT 3HA4YeHWA CBOWCTB, HO He
N «MEHAIOT WX, OO/MKHbI HAacnefoBaTbCA BCEMU MofKnaccamu;

BCE Onepauunun, U3MeHAKLlWMNe 3HAYEHWA CBOMNCTB, AOMKHbI
H.H HeloBaTbCA BO BCEX WX pPacLIUpeHusx;

BCE OMepauum, WU3IMEHALWMNe 3HAYEHUA OrpaHWYEeHHbIX
i nOlicTB, MM CBOICTB, ONpeAenstolnX 3aBUCUMOCTU, [OXKHbI
(wokupoBaTbCA BO BCEX WX paclimpeHnax (Hanpumep, onepauyus
*pPMiMEP MO OCU X» eCTeCTBEHHA [N Knacca «3//IMMC», HO JO0/KHA
(ti.ni. «(6nokupoBaHa B €ro NOAKNACCE «KPYIr»);

yHacnefoBaHHble onepauum MOXHO YTOYHATb, A06aBnad fo-
HH TUTeNbHble AeACTBUS.

(' ropya aTuM npaBunam, KOTOpble, K COXalleHUo, pegko noagep-
I nn.HoTCH OBBLEKTHO-OPUEHTUPOBAHHLIMU fA3blKAMU MNPOrpammm-
PMHMIHUSA, MOXHO cpenaTb paspabaTbiBaeMytlo nporpammy 6onee
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MOHATHON, Nlerdye MoAMMULNPYEMON, MeHee MOABEPXEHHOW BAUS-
HUI0 Pas3/IMYHbIX OWMNGOK U HELOCMOTPOB.

MHO>KeCTBEHHOE HacNefj0BaHWe MO3BOJIAET Kiaccy UMeTb Gosnee
04HOro cynepksacca, Hacnefys cBoiicTea (aTpubByTbl M onepayum)
BCEX CBOMX cynepknaccoB. Knacc, MMelOLWMUA HECKONbKO cynep-
KM1accoB, Ha3blBaeTCAd 06bLEAWHEHHbIM K/1acCoM.

B 06bEKTHO-OPMEHTUPOBAHHOM MPOEKTUPOBAHUN KaXKAbIli 06BLEKT
MOXET paccMaTpuBaTbCsl KaK MepeMeHHas WM KOHCTaHTa CTPyK-
TypHOro tuna. CnefjoBaTeNlbHO, MHOXECTBO 06bEKTOB MOXHO pac-
CMaTpuBaTh KaK MHOXECTBO B3aWMOCBS3aHHbIX AaHHbIX, T.e. HEYTO
O4YeHb MOX0Xee Ha 6a3y AaHHbIX. [103TOMY MPUMEHEHVE MOHATUI 6a3
JOAHHbIX 4acTO OKa3blBAeTCH MOJIE3HbIM MNPU 06BHEKTHO-OPUEHTH-
POBaHHOM aHann3e U 06BHEKTHO-OPUEHTUPOBAHHOM MPOEKTUPOBAHUU
MPUKAAHbIX NPOrPaMMHbIX CUCTEM.

PE3IOME

* [poeKTMpoBaHMe NporpaMMHOro ob6ecneyeHus npegcrasnseT
cob6oli mepapxuyeckyro AeKOMMO3WLMKO, T.e. pa3bueHue CAOoXHOro
npoekTta (Npo6nembl) Ha psajg Npolle pewaemMblix He60NbWNUX NpobieM,
KOTOpble B CBOKO OYepefb pasfenarTca Ha nognpobnemsl 4o Tex nop,
noka Kaxgas Heobxogmmas fgeTanb B Heil He 6yfeT onpepjeneHa
[0CTaTO4YHO SICHO.

"m[1poeKTUpOBaHNE OXBATbIBAET pPa3IMyHble BUAbl LEATENLHOCTU NO
CO3[4aHMI0 MpOrpamMMHOro obecrneyeHns — OT PYHKLMOHaNbHON
0EKOMMNO3ULUN CUCTEMbBI, ONpPefeneHns apXUTeKTypbl NPOrpaMmMHOro
n3genus 4o NOMyYeHWA roTOBOro MPOrpamMMHOro MPOAYKTa U MOXeT
6bITb pa3feneHo Ha 3Tanbl: KOHCTPYMpPOBaHUe, NporpaMMuUpoBaHue u
OLEHKY MPOrpamMMHOro npoaykTa.

* Ha atane npoekTupoBaHusa co3fpaetca u Ha 90 % npuobpeTtaeT
CBOIO OKOHuaTe/lbHYH (hopMmy paspabaTbiBaemMoe nporpamMmHoe obec-
neyeHwue.

* bonblWwKe NporpamMmMHbie cpefcTea 061agaldT BCeMM CBOWCTBAMY
CNOXHbIX CUCTEM.

* Ons 3HAYMTENbHOrO MOBbLIWEHWUA NPOU3BOAUTENLHOCTU Tpyaa
npu paspaboTKe CMOXHbLIX NPOrpamMHbIX W3genwii Tpebyetca cTaH
JapTusauma n KOMMAeKcHas aBToMaTu3alnmns BCEro TEXHOMOTMYECKOT O
npouecca cosgaHua IO.

* MeTogmnyeckasa nopfepxXka rnpouecca NPOEKTUPOBAHUA Mpor-
pamMMHOro obecneyeHus BkOYaeT B ceba KOMMNNeKC CTaHAApTOB,
MHCTPYKLUA U MEeTOAUK, OMpefensalolmnx npasuna npoeKTUpoBaHus
nporpamm.
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* TexHoNornyeckas NoAgepXka npouecca NPpoOeKTUPOBAHMUA Npor-
paMMHOro obecrnevyeHns ABNseTcsA feTanus3auueid JOKYMEHTOB METO-
HIMN'CKON NOALEPXKW, PernameHTUPYHOLWMX KOHKPETHYK TeXHO0-
*1t0 06ecneyeHmns XM3HEHHOIO0 UUKNa NpoaMmMHbIX U3Lenuii.

* MIHCTpyMeHTanbHas noffep>xka npolecca MPOeKTUPOBAHUSA
nporpaMmMHOro obecnevyeHus COCTOMT M3 MPOrpaMMHbLIX CPeAcTB
UMMUENUTENbHON TEXHWKKW, 06ecrneymBaroLLMX aBTOMaTu3auunio npo-
1M(ia co3gaHna nporpaMmMHOro usgenus.

' OpraHn3auMoOHHYI MOAAepXKY Mnpouecca NPOeKTUPOBAHUSA
nNporpaMMHOro obecrnevyeHWs COCTaBAAKT LOKYMEHTbl, perfameH-
WwpMolLMe B3aMMOLENCTBME CMELManuMcTOB BHYTPU KOMMEKTMBA
tu (pabOTHMKOB M C COMCMONHUTENAMM, a TakKkKe C 3akasuumkamu u
HU n,toBaTeNnaMun paspabatbiBaeMbix M.

* Ha opraHu3auMoHHYI0 MOAAEPXKY Mpouecca MPOEKTUPOBAHMUS
HpohaMMHOro ob6ecneyeHUs BAUSAKOT METOLONOTMYECKME U TEXHO-
Mumyeckre NPUHUUNBLI NPOEKTUPOBAHUA MPOrpaMMHbIX M34eNnuid, a
WKXE XapaKTepUCTMKM 06beKkTa M 3TanoB pa3paboTkuy.

* Mepapxmyeckoe MHOrOypOBHEBOE (YHKLMOHanbHOe M Mpor-
paMMHOEe MOCTPOeHWe MNpOorpaMmMHOro o6ecrneyeHUs 3HaYUTENbHO
0!, K4 YyaeT opraHmsauuio WX MNPOEKTUPOBaAHWA W 3IKChmayaTauuu,
BOKPLILACT A/INTENBHOCTb U CTOMMOCTbL MX pa3paboTku.

* MHOroypoBHeBbIi MepapxmMyeckunii NoAXo4 K NPOeKTUPOBaHUIO
TUNONSeT MNPOEKTUPOBATH C/IOXKHbIE MNPOrpamMMHblie M3genns no
MPUHLWAY CBEPXY - BHW3 C NO3ULWWM HA3HAYEHWS W HaWy4llero
PELEeHNs OCHOBHOW LeNIEBOI 3ajayn BCEA CUCTEMBI.

* Pa3paboTka NporpaMmHOro o6ecnevyeHns MOAHOCTbK MO MPWH-
UMMy CHW3Y-BBEPX BO3MOXHA NWWb ANA CPaBHUTENbHO He60nbLInX
ipvnn nporpamm, OrpaHM4YeHHbIX MO KOJMYECTBY HECKONbKUMMU
MOAYyNAaMK, Korfja paspaboTyumku cnocobHbl oueHWBaTb B /t0boe
MpeMn CTPYKTYPY KOMMNAeKca nporpamMm B LeNOM W CTPYKTYpY MU
MXKLNUKN OTAENbHbIX MOAYNEN Ha BCEX YPOBHAX Mepapxuu.

* O6bEKTHO-OPUEHTUPOBAHHOE MPOEKTUPOBAHME MPOrpaMMHOro
...... neyeHns CBOAMTCS Npexje BCero K paspaboTke Mofenu peanbHON
min loMbl, AN pelweHns 3afavynm KOTOPOI OHa co3gaeTcs.

* Mogenbto cuctembl (MAM Kakoro-nubo Apyroro npegmera Wau
HMCHMA)HA3bIBAIOT (hOpManbHOe OMUcaHWe CUCTEMbl, B KOTOPOM
MM.I0NeHbl OCHOBHble OOBLEKTbI, COCTAaBAAKLLME CUCTEMY, M OTHO-
WeHns Mexgy 3Tumu obbekTamu. B mogenn cuctembl OnycKawT
MHOTUYMUCNEHHbIE AeTanun, YCAOXKHAILWME ee NMOHUMaHME.

* Mofenb CUMCTEMbl HWUKAK HEe CBfi3aHa C S3bIKOM MporpaMmu-
pomauns, Ha KOTOpom OyaeT peann3oBaHa CUCTEMA.
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* O6beKkTHass MOfJenb CUCTeMbl OMUCbIBAeT CTPYKTYpPY O6BLEKTOB,
COCTaBNAKOLWMX CMCTEMY, MX CBOICTBA, OMepauunm 1M B3aMMOCBA3N C
LPYTMMU 0ObeEKTaMu.

* B 06beKTHON MOAeNU [O/MKHbl 6biTb OTPAXEHbl MOHATUA U
00bEKTbl peasibHOro0 MWpa, KOTOpble BaXKHbl A5 pa3pabaTbiBaeMoil
CUCTEMBbI.

* O6beKTOM HasbiBaeTca NoHATME, abcTpakuma unm ntobaa gpyras
BEllb C YETKO OYEPUYEHHbIMW TFpaHMLamu, MMerLas CMbICl B KOH-
TEeKCcTe paccmaTpuBaemoi npuknagHoik npobnembl. O6bEKTbI MOTyr
UMeTb CBOW, XapakTepusyLine ux, CBOWCTBA; MOryT 06beAUHATLCA B
Knacchl.

* Onepaymnss — 3T0 PyHKUua (unu npeobpas3oBaHue), KOTOPYHO
MOXHO MPUMEHNTb K 06bekTy.Ee peanusauma gng 06beKTOB AaHHOrO
Knacca npeactaBnseTca mMeTogoMm. MeToA CBfizaH TOAbKO C KAaccom u
0OBEKTOM.

* Ona 3ajgaHus Knacca 06bLEKTOB HEOOXOAUMO yKaszaTb UMS 3TOrO
Knacca, a 3aTeM MepPeyYMmcnuTb ero CBOWCTBA W onepauuun (uaw
MeTofbl).

* O606WeHMe N HacnefgoBaHWe MO3BONAKT BbIABUTbL aHanoruu,
onpefenswoLLe MHOrOYPOBHEBYIO KnacCudumkayno o6b-EKTOB.

TeMbl Ans NOBTOPEHNS

1 TlpoeKTUpoBaHWe MPOrpamMHOro obecneyeHus.

Mpo6neMbl NPOeKTUPOBAHUA 60NbLUINX MPOrpaMMHbIX CPEACTB.

3. MeToguueckasi, TeXHO/MOrMYecKasi, MHCTpyMeHTanbHass U opraHusa-
LUWOHHAash MNOoAJep>XKMW npolecca NPOEKTUPOBAHUS MPOrpaMMHOrO
obecneyeHuns.

4. CuncTema aBTOMaTW3MPOBAHHOIO MPOEKTUPOBAHUSA NPOrpPaMMHOro
o6ecneyeHns (CAMP MO).

5. Bocxogsiliee N HUCXOAsLLLee NPOEKTUPOBaHWEe NPOrpaMmMHOro obecneyeHns

6. O6beKTHO-OPMEHTMPOBAHHOE MPOEKTMPOBaAHUE MNPOrpaMMHOrO0
obecrneveHuns.

7. MogennpoBaHue cuctembl. Mofenb cuctemsl.

8. O6bekTHaa Mmogenb. O6beKT, Kfnacc, CBoOWcTBa 06beKTOB, onepauuwu,
METOfbI.

9. O606wWeHMe N HacnegoBaHue.
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naBa 4. KoHCTpyMpoBaHMe NPOrpamMMHOro obecnevyeHus

MpoekTupoBaHUe NPOrpaMMHOro ob6ecrneyvyeHUs HayumHaeTcs,
tolMCrBeHHO, C €ro KOHCTPYMPOBaHWS, KOTOpOe onpefenser crpa-
HUYMIK AN ero BHYTPEHHEro MPOEKTUPOBaHWMA - A4 3Tana npor-
PMMMMWPOBaHWA. 3aMeTUM, 4TO 3TOT 3Tan BbiNONAHAeTCA 6e3 Mcnosb-
HWaHUA A3blKa MPOrpamMMMPOBAHUSA, HO C OpMEHTauuWein Ha onpege-
NEHHbIA NPOrpamMMHbIi MHCTPYMeEHT pa3paboTku IMO.

B npouecce KOHCTPYyMpPOBAHWA MNPOrpaMMHOr0 M34enus ocy-
WEeCTBASIOT:

(dbyHKUMOHAIbHYHO AEKOMMO3NLMI0 peluaeMoi 3afavn, Ha OCHOBE
KOTOPO onpefensercs apxXuMTeKTypa CUCTeMbl, NpPeaCcTaBNAw LW el
KUTYy;

BHELLHee NPOeKTWPOBaHWE NPOrpaMMHOro obecneyeHus, Bbipa-
¢ touleecs B (hOpMe ero BHEWHEro B3aMMOAEWCTBUA C MO/b30-
mlrenem;

NpoeKkTuUpoBaHne 6asbl AaHHbIX, €CAN 3TO HEe0b6X0oaMMO;

MPOEKTNPOBaHUE apXMTEKTYPbl NPOrpamMMHOro obecrneyeHus, T.e.
wcheneHne MHOXecTBa 00BEKTOB WAM MoAyneid, PYHKUMOHaNbHO
| MM WHHBIX C peluaemMoli 3agadeil, BKIOYas CONPSHIKEHNA MEXAY HUMU
N pcboBaHUA K HUM.

KoHcTpyuposaHue MO MporpaMmmuposaHue
61-64% 36-39%

PacnpegeneHue [ONYLEHHbIX OWMGOK B NPeAnoNoXeHUn, 4to TpeGoBaHus
chopMynMpoBaHbl BEPHO

OpHoll 13 Hambonee onacHbIX 00M€3HEN >XMU3HEHHOTO LMKNa
Pii (paboTKM NpPOrpamMHOro K3genns ABNAETCH CMHAPOM MNON3YLLErO
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npoekTa Mnu ononsHs. OH NposBAseTCs, KOrga KOHCTPyupoBaHue
NMPOrpaMMHOr0 M3Lenns NPoBefEHO HEMOMHO U HeJ0CTaTOYHO; HEBep-
HO CKOHCTPYMpPOBaHbl OTAE/bHbIE AcMeKTbl MPOEKTA.

B aTom cnyuvae, No Mepe CO3faHMs NPOrpaMMHOro obecneveHus,
nonbL3oBaTenun, paccmMaTpusas paboTy OTAeNbHbIX TOTOBbIX BETBelA
nporpamMmmbl, 6yAyT NPOCUTb BHECTUM HEKOTOPblE YCOBEPLIEHCTBO-
BaHUSA, ccblflasgsCb Ha HEACHbIE OMUCaHUS 3TOro y4vyacTka MPOeKTa Ho
BHeLWHel cneyndukaLum.

MocTeneHHO nporpammMHas cucTema OyaeT npuobpeTatb BUA
OFPOMHOTO AMHO3aBpa B 3annatkax. [10CKOAbKy rno6anbHble W3Me-
HEHUS yXe pa3paboTaHHbIX YacTeli NMporpaMMbl MPOM3BOAWUTL GyaeT
Hefb3s, a UBMEHEHNS U YCOBEPLIEHCTBOBAHMS B Hee BHECTW Hafo.

[laHHas cuTyalus B MepBYyl oYepedb NPUBEAET K MNepepacxopy
BPEMEHHOI0 NMMUTA Ha CO3JaHWe OTAENbHbIX YacTeid MpoekTa wu
HecTabunbHOCTM paboTbl NporpaMmMHOro obecnevyeHus U3-3a KcCKa-
KEHWUS WAW BbINALEHUS OTAENbHbIX (PYHKUMOHANbHBIX KOHCTPYKLMWIA
13 06LLeil cTporoii cxembl BCErO MPOeKTa.

OCHOBHble MPUWHLMNbLI NMPOEKTUPOBAHWS MPOrpaMMHoOro o6ecne-
UEHUS MOXHO NPeACTaBUTb B BUAE CNefytLeli CXeMbl:

MpefBapuTe/ibHbIA BHELWHWA MPOEKT BbICOKOTO YPOBHS Mpep,
nosnaraeT onpejefneHve B3auMofeicTBus GyAyulero NporpaMMHOro
* NPOAYKTa C BHEWHUM MUPOM (06bLIYHO C MOSb30BATENEM), HO He
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PaCCManVIBaeT MHOTrune ero mMmesb4vyawmne getaan, Takme Kak q)OpMaTbI
nHoga-sbiBofa. lNMocnegHee YTOYHAETCA B A€Ta/lbHOM BHELUIHEM MPOEK-
wpoBaHuNK.

BHelLHee NPOEKTUPOBaHNE MPOrpaMMHOr0 o6ecreyeHus

BHellHee NMpoeKTMpOBaHWe NPOrpaMMHOro 06ecrnevyeHnss — 3To Mpo-
LlecC ONMMCaHUs BHELWHUX PYHKUWIA MNpoeKTa M OXMAAeMOro MoBe-
JeHns pa3pabaTbiBaeMOro MpoAyKTa C TOYKWM 3PEHUS BHELIHEro mno
ul HOWEHNIO K HeMy HabnwoaaTens-nonbL3oBarens.

Llenb aToro mpouecca — «KOHCTPYWPOBaHME» BHELIHUX B3auMo-
felcTBniA 6yayuiero NporpaMMHOro NpogyKTa C BHeWHei cpepoi
(06bI4HO c monb3oBaTenem) 6e3 KOHKpPeTM3aLMu €ero BHYTPEHHEro
yCTpolicTBa.

BHellHee NpoeKTUpOBaHWE MPOrpaMMHOr0 WM34eNnus BblpaxKaetcs
H (hopMe BHe.lWHMX cneunukaymnii, npegHasHauyeHHbIX 419 LUPOKONA
ayauTopun, BKAKOYas Monb3oBatens (418 NpoBepku u ofobpeHuns),
aBropoB AOKYMEHTaLWW [N MONMb30BaTens, BCEX Y4acTBYHLWMWX B
nNpoeKTe NPOrpamMMCTOB, a TakXe BCeX TexX, KTo 6yAeT 3aHMMaTbcs
IOCTMPOBAHMEM MNPOAYKTA.

JOKYMEHT f0/KeH 6biTb YMTAaeMbIM U XOPOLUO JIOFMYECKM opra-
HW t0BaHHbIM. OH A0MXeH yunTbiBaTh Bce Tpe6OBaHMA MO/b30BATENA U
C4 neyaTb Ha BCe BOMPOCHI NO/b30BaTeneli u paspaboTymMKoB B 061acTh
dyHKLMOHaNLHON pa3paboTkn. Ecnu Tpeb6oBaHMe MoMb30BaTeNns He
MOXeT OblTb Y40BMETBOPEHO, HEOOXOANMO O0OBACHUTHL, MOYeMy, a He
MPOCTO UCK/KYUTL €ro U3 cneynpukauum.

Mocne 3aBeplueHMsA reHepauuy LOKYMeHTa, Heo6xogumo oTnpa-
HW®b ero nonb3oBaTeNo ANS BHECEHWS MOMPaBOK M KOMMEHTapueB.
>10 UX NepBblii B3rnsg Ha O6yayLunin NnporpamMMHbIA NPOAYKT.

Mocne 3aBeplieHUs MNonb3oBaTeneM 0630pa JOKYMeHTa, paspa-
60TUMKY NpUAETCA elle HEeCKONbKO pa3 BCTPETUTLCA C HUM ANA
06CYXAeHNS ero monpaBoK. V3MeHeHUs U MoAaudUKaLUM [O/MKHbI
ObITb HEMEEHHO BK/OYEHbI B MOC/EAHION BEPCUIO cneundurkaumm,
4yTo6bl TEXHMYecKas rpynna — MOAN, COCTaBAALIME BHYTPEHHIOO
lncyndurkaymio, NMenn Kak MOXHO 60/blle HEUCKaXKEHHON MH{Op-
Mauumm.

OKOHYaTeNbHbI BapMaHT BHeELWHeh cneuudpukayum B fJanb-
HelllueM MpaKTUYecKN He AO/MKEH U3MEHATLCA. J1l060e ero n3mMeHeHune
na nocnefyoL X CTagusaX BbI30BET LEMHY0 peakLuio U3MEHEHNUS BCEX
nocnefyloumnx cTaguid, Ha KOTOpbIX OyAeT 3HAYUTENbHO CNOXHee
BHOCWUTb U3MEHEHUS, HEXENU Ha CTafWNM BHELIHEro NPOeKTUPOBaHMUSA.

Cneumnpunkauma BHELWHEro npoekta — 3TO AOKYMEHT, 06bAc-
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HAOWMNIA B BM3HEC-TEPMMHAX, YTO M B KaKOM BUAe LOMKEH fenaTb
nporpaMMHbIii NPOAYKT. Bce B HeM AO/HKHO NpeAcTaBnATb MHTEpec
4na nonb3osaTens.

OH He JO/KEH ObITb Neperpy>xXeH TeXHUYECKUMMU NOAPOBHOCTAMM,
CTPYKTypamu ¢ainoB v NpoOYMMU TEXHONOTUYECKUMUN LeTansiMmu.

Monb3oBaTentd MHTEpecHO OypeT 3HaTb, Kak OyAeT ycTpoeH
MHTEp(ENC NPUNOXKEHMA: COCTaB MEHHK, BHEWHWA BuUL 3KpaHa,
NOACKAa3KM M NOMOLWb MONb30BATENO W T.4; Kakue oTyeTbl OyayT
npefcTaBneHbl NPorpaMMoli 1 Kak oHa 6yfeT OCYLecTBNATb Nepexos
M3 OL4HOW TOUYKWM B APYrYyl, WHTEPaKTUBHbLIA pexum paboTbl npor-
paMMHOro obecneyeHus.

X0TA MeTOA0NOTMN BHELHEero NpoeKTUPOBaHUSA He CYLLecTBYET,
Ba)XHO c06/1104aTb NPUHLMM KOHUENTYaNbHOW LEeN0CTHOCTU, rapMOHUK
(M cTpemneHne K Heli) MeXAy BHEWHWMWU (YHKUMSMU MPOeKTa.

KoHuenTyanbHasa LeNOCTHOCTb MpeAcTaBnset coboli Mmepy efuHO-
o6pasna cnocoba B3auMOfeicTBMA MPOrpaMMHOro obecneyeHms c
nonb3oBatensimu. Ecnn HeT efnHoo6pasus, TaKOW MNPOEKT xapak-
TepusyeTcs CAULIKOM CNOXHbIM B3auUMOLEWCTBMEM C NOJSb30BaTENEM
N WU3MINLIHE CNOXHON CTPYKTYPOWA.

B 3aBucumocTy OT mMacwTaboB MpoekTa OTBETCTBEHHOCTb 3a
KOHCTpyMpoOBaHue NporpaMMHoOro obecneyeHus LO/MKHbI HECTU OfMWH
— [Ba 4yenoBeka. B cnyyae KpynmHOro npoekta 3TWM AOAAM MnoTpe-
OyeTca nomowWb uccnefosaTeneidl, acCUCTEHTOB, YepTEXHUKOB, Cek-
petapeii n T.4. NMOMOWHUKK 3aHUMaKTCa c6bopom u 06paboOTKON
MH(pOpMAaLMK, HO He MPOEKTUPOBAHWEM, T.e. MPUHATUEM peELUEHWI
Unn Co6CTBEHHO COCTaBNEHMEM BHELWHUX cneundukaynii.

BHewHee npoekTMpoBaHWe MNPOrpamMmMHOro ob6ecrnevyeHus mano
yeMm cBfA3aHO (ecm cBA3aHO BOOOLLE) ¢ nporpamMmupoBaHmemM. Bonee
HernocpeCTBEHHO OHO KacaeTcs MOHWMaHWA 06CTaHOBKMU, NMpobnem u
HYXJ no/fib30BaTens, NCUXonorum obuieHus 4venoseka ¢ OBM. bonee
TOro, 3Ta CTOPOHA BHELWHEro NPOeKTUPOBaHUA CTaHOBUTCS Bce 6onee
3HauUNTeNbHON MO Mepe TOro, Kak npumeHeHwe IBM Bce 6onblue
HauyMHaeT 3aTparmeaTb NoMb3oBaTefiell, HE3HAKOMbIX C MPOrpaMmu-
poBaHuem. Ana HUX NPUXOAMTCH crneuunanbHO paspabaTbiBaTb CLeHa-
puii B hopme fmanora nporpaMMHOro u3genns C¢ nofib30BaTenem.

MporpamMmMnMcTOB MOXHO MNPUB/ieKaTb 1S BHELWHEro MPOeKTU-
poBaHWA NPOAYKTa, NpefHa3HauYeHHOro ANns NPOrpaMMucTOB, HaNpw-
Mep, fA3bIKOB MNPOrpamMMMpOBaHWA WAW WUHCTPYMEHTOB OTNAAKW, HO
HepasyMHO 0XupgaTb, 4T0O6bl NPOrpaMMMUCT BbIMOJHWUA BHELIHee
MPOEKTMPOBaHWEe ONepaLuoHHOW CUCTEMbl WAM CUCTEMbl AUcCneTye-
pusauun rpy3oBUKOB.

M3-3a CNOXHOCTU BHELWHEro MPOeKTMPOBaHMA M ero BoO3pac-
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KMouwield BaXXHOCTU [ANs pa3paboTKM COBPEMEHHOr0 MNPOrpamMHOro
obecneyeHns OHO TpebyeT cneumanncToB 0co60ro poga. Takoi
cneunanncT 4O/MKeH pasbupaTbCa B YMOMUHABLLUUXCA Bbille 061acTsXx,
ObITb 3HAKOMbIM CO BCEMM (pazaMy MPOEKTUPOBAHUSA U TeCTUPOBAHMUS
CUCTEMBI, YTOObI MOHMMAaTb BAUSHWE HAa HWX BHELUHEro MPOEeKTUu-
poBaHus.

Mpy NPOEKTMPOBAHUMW BHELIHUX COMPSHKEHWI CUCTEMbl paspa-
60TUMK 0OBIYHO MHTEPECYeTCA CAefyWMMN acneKTaMu, UMerLWnMu
OTHOLIEHWE K HAZEeXHOCTWM NPOrpaMMHOr0 M3Aenus:

— MWUHMUMM3aLneidl owmnboK Mnonb3oBaTens;

—o006Hapy>xeHnem OWMOOK NONMb30BaTENs, KOr4a OHW BCE XXe
BO3HUKAKOT;

— MUHUMM3ALUEA CNOXHOCTM MPOrpaMMHbIX U3LENNI;

— XOpOLIUM BHELWHUM 3KPaHHbIM O(OPMIEHUEM;

— MPOCTOTOW B MCNOMb30BAaHUM NPOrPaMMHOr0 WU3Lenus.

OCHOBHbIe MpaBuia opraHMsauMm avanora nporpaMmMHoro
n3gennsi ¢ Nonb3oBaTenem

1 CornacoBbiBaiiTe CNoco6 B3aMMOAENCTBUA MNPOrpammHOro
n3genusa ¢ nonb3oBaTesieM, C €ro NoArOTOBKOW M YPOBHEM, a TaKXe C
OrpaHMYeHnAMU, B YCNOBUSAX KOTOPbIX MOMb30BaTeNb paboTaerT.

Henb3s, Hanpumep, 4ToObl faTa pOX/AeHWUA BblBOAMNACh B hOpMe:
2.5El -0.5EI -1.001 E3.

2. CoobuweHns, BBOAMMbIE MONb30BAaTENEM, AOMKHbI ObITb Kak
MOXHO KOpO4Ye, HO He HaCTO/bKO, YTOObI MCYe3/1a X OCMbIC/IEHHOCTb.
bygetr nydwe, ecnu emy 6yaeT gaHa BO3MOXHOCTb Bblbopa BBOAA
l006LWEeHNA, Hanpumep, M3 CMKUCKa, YTO WCKAKYUT OWMGKM BBOAA
Nonb30BaTeNeMm.

3. Ctapaiitecb, 4To6bl NOMb30BaTENb BBOAUS KaK MOXHO MeHbLUE
/NNHBIX C KnaBuaTypbl. BeNnWUMHbI, KOTOPblE MOXHO BbIYUCAUTL B
nporpamMMe, BBOAWTb HE Haflo, UX HAAO ONpPeAenaTb B Nporpamme.

B kauyecTBe OTpMLATe/NIbHOTO MpUMepPa MOXHO MPUBECTU ChyYaid,
Korga nporpamMma MpOCWMT BBECTU KOf COTpyAHMKA hupmbl. Passe
MOXHO 3aMOMHMWTb BCE KOAbl COTPYAHMKOB B 60MbLIOK opraHn3aumm?
Kog coTpyfHWKa He TONbKO He HaAo0 BBOAWUTb, €ro Jaxe He Hago
BbIBOANTb. WHCMEKTOP KajapoB He AO0MXEeH 3HaTb O CyL,ecTBOBaHWMU
Koga coTpyfAHuKa. BepgeHue Kopa COTpyfAHWKA — BHYTpeHHee [eno
nporpammbil.

4. ObecneybTe KOHLENTYaNbHY LENOCTHOCTb ANS Pa3HbIX TUMOB
BBOAMMbIX UM BbIBOAMMbIX COOBLLEHNA. HanpumMep, BCe COOOLLEHMS
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Bbl4auyM Ha 3KpaH Aucnnes, OT4YeTbl LO/MKHbI MMeTb OLWHAKOBble
(hopmaTbl, CTU/Ib U COKpaLLeHUA.

5. ObecneybTe cpefcTea «llomowm» — cneuuanbHbiii Habop
YHKUMA (NOACKA3KM) MO OKa3aHWI0 MO/b30BATEND MOMOLLU, ecnu
OH 3anmyTaetca uam 3abygeT Kakoe-nMb60 NpaBuaO B3aUMOLENCTBMA C
NporpaMMHbIM U3JEeNNEM.

CpefcTtea NOMOLLM He LO/MKHbI COAepXKaTb M3ObITOUHYIO UHGDOP-
mMauut: camo-co60il pasymetowmecsd AeACTBUS B MOLCKA3Ky He
BblHOCAT (Hanpumep, «OTkas — Esc»). Ho ecnn onucaHue Kakoro-
nnbo penicTBMS B MOACKAa3Ky nonano, TO 3TO AeWCTBUE B faHHbIN
MOMEHT BpeMeHWN 06a3aTeNbHO AO/MKHO paboTarts.

6. MoMHMTe 0 Am3aiiHe 3kpaHa. C 3CTETUYHO OGOPMJIEHHbIM
3KpaHOM npusATHee paboTaTb. B XyoKecTBeHHOM 0(OpPMIEHUM 3KpaHa
He MPMHATO MCNoNb30BaTb 60see Tpex LBETOB.

7. O6waiTecb C Nofb3oBaTe/ieM Ha ero A3blKe, a He Ha «Tapa-
6apCcKOM» >KaproHe, NporpaMMucTOoB.

8. CtapaiiTecb, 4TOObl MpOrpamMMHOEe MW34esMe He paccepauno
nonb3oBaTens, M60 3TO MOXeT MPUBECTM K HEKOTOPbIM HEOXW-
OaHHBIM CMTyaLuMsaM Ha BXOfe.

3beraiite ockopbuTenbHbix coobueHnit. CoobuieHne-npockLba
nydlwe, 4yeMm coobuieHue-npukas. Xopowo, ecnm coobueHne cogep-
XUT «BOJILIEOHbIE» CNOBA TUNa «MOXanyhicTan.

9. Ob6ecneybTe KOHLEMNTYya/libHYH0 LENOCTHOCTb WHTEPaKTUBOIO
pexuma paboTbl MporpaMMHOro usgenuns. Bo Bcex BeTBAX Nporpammbl
OfMHaKOBble AeACTBMA AO/MKHbI MHULNANN3NPOBATLCA OLUHAKOBLIMU
KnaBmwamu. Hanpumep, nepexoj B npejbifyliee COCTOSHWE UM
0TKa3 OT MpefNoXeHWS BO BCEX BETBAX MpOrpammbl BCergja ocy-
LLecTBNAGTCA Ha)kaTMeM Knasuwn Esc, Bbixof u3 nporpammbl — F10
nT. B

10. MporpamMmHOe u3genue 4OMKHO NMPUHUMATbL Nt06ble BBOANMbIE
NoNb30BaTeNeM faHHble.

Ecnn paHHble He ABAAKOTCA Tem, 4TO CUCTema cuuTaeT LONYCTW-
MbIM, TO OHa BCe PaBHO [O/MKHa WX MPWUHATb, UHGHOPMUPOBaTL 06
3TOM Monb30BaTens M 06paboTarb UX COOTBETCTBYHOLW MM 06pa3oM.

11. CtapaiiTecb Ha Kaxpaoe BXO4HOe co06LieHMEe MoJSib30BaTeNs
BblaBaTb Kakoe-nn60 yBegoMneHue. be3 aToro nosib3oBaTesb MOXET
3aCOMHeBaTbCs, NPaBUAbHO NU coobuieHne 6bI0 BBEAEHO, U MOMbI-
TaTbCA NOBTOPWUTb BBOJ, BCAEACTBME YEro MOXeT BO3HUKHYTb YpeBa-
Tas owmbKamm cutyaums.

12. CnNpoeKkTUpyinTe NporpaMMHoOe usgenue Tak, 4Tobbl NOMb30-
BaTeNb B N060A MOMEHT paboTbl C CUCTEMOM MOr 3aKOHYUTb 3Ty
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paboTy unu nepeiTn B Nnpegbigylliee cocToaHue. MNpegnonaraertcs, 4To
H MepPBOM Cflyyae cMCTeMa YCMeLHO 3aBeplnT CBOK paboTy (3akpoeT
OTKPbITble (haifibl, OUNCTUT MEepPeMeHHble NamsaTu u T.4.).

13. OWwmnbKM nonb3oBaTens AO/KHbI O0OHApPYXMBaTbCA HeMen-
NEHHO.

14. He cTpemMuTecb MCMpaBAATb BXOAHOE COO0OULEHWE MOMb30-
HaTens.

Hanpumep, B MeAMLMHCKON WH(HOPMaLNOHHOW CUCTEME MO/b-
30BaTefilb CAy4YaiHO HaXMMaeT Ha NINWHIO KNasuwy, BCNeACcTBUe
Yyero BXOfjHOe cooblWeHWe NpUHUMaeT BUf «P3aTUNOBbLIK COUpPT»
HMECTO BXOAHOr0 CO06LWeHNA «3TUN0BLIA cnupT». CucTema ucnpas-
nset: «MeTunosblii cNUpT».A3BECTHO, YTO 3TWNOBbLIA CNUPT ONbS-
HAeT, a MeTUN0BbIA cNupT ybuBaeT.

15. BbIXO4Hble AaHHbIE AOMXKHbI BblAaBaTbCca B Tpebyemoli opme,
n 0643aTeNbHO NPOKOMMEHTMPOBaHbIMU. Henb3a, Hanpumep, Bblja-
narb UX B BUAE yucna, unm B Buae Habopa undp. AHKETHble AaHHble
COTPYAHMKA (PUPMbI, HanpuMep, nyylle BbIBECTU B MPUBbLIYHOW A4
MHCNeKTOopa OTAena KafpoB BUAe — aHKeTHON KapTOuku u np.

Pa3paboTka Mnosb30BaTe/IbCKUX UHTepP(ecoB

Ha paHHMX 3Tanax pa3BUTMA BbIYNC/UTENbHOW TEXHUKW MOMAb30-
BaTeNbCKUIA WHTepgeiic paccmaTpuBalicid Kak CpeacTtBo obuweHus
yesoBeka C OMepauMoHHOW CUCTEMO K 6bIN AOCTAaTOYHO MPUMU-
TUBHbIM B BUAEe KOMaHAHOW CTpokuM. OH B OCHOBHOM MO03BOSAN
WNycTUTL MPOrpaMMy — 3afaHWe Ha BbIMOJHEHWe, CBA3aTb C Heli
KOHKpeTHble JaHHble U BbIMOJHUTL HEKOTOPbIe MPOLEAYPbI 06CAYX K-
BaHUA BbIYNC/INTENLHOW YCTAHOBKMN.

Co BpeMeHeM MO Mepe COBEPLUEHCTBOBAHMA annapaTHbIX CPeAcTB
nosBuaacb BO3MOXHOCTb CO3[4aHWA MHTEPaKTUBHOr0 MPOrpamMMHOro
obecneyeHna, MCMNONb3ylOlWMe cneunanbHble N0Mb30BaTeNIbCKUE
MHTepgeicbl M pPacCYMTaHHOro Ha HEnpoMecCMoHanbHbIX MOMb30-
BaTenei.

Monb3oBaTeNbCKU UHTEPAEAC NpeacTaBnseT co60i COBOKYMHOCTb
MporpaMMHbIX W annapaTHbIX CpeAcTs, 06ecrneynBarOLLMX B3aMMO-
felicTBMe NMonb30BaTeNs NporpaMmbl ¢ KOMNblOTepoM. OCHOBY Takoro
B3aMMOLEWCTBMA COCTaBAAOT AManoru.

Mog AManoroM NOHWMaltT PernaMeHTUpPOBaHHbIA 06MeH MHGOp-
Mauned Mexay 4en0BEKOM M KOMMNbIOTEpoOM, (MporpaMmMmHbIiM o6ecne-
YEHWEM) OCYLLEeCTBASEMbIA B peanbHOM MacluTabe BpeMEHW U Han-
paBfeHHbIi Ha COBMECTHOe pelleHWe KOHKPeTHbIX 3ajay: 06MeH
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nHopmaumnen mexpgy MonbL30BaTeNleM M KOMMNbHOTEPOM U KOOpAW-
Hauuns Ux AelicTBUIA.

Kaxablii Auanor cocTouT M3 OTAeNbHbIX MPOLECCOB BBOAA-BbIBO-
[a, KoTopble (hn3nyeckn obecnevymBaroT CBA3b MeXAY NoNb3oBaTesiem
NMPOrpaMMHOro 06ecrnevyeHnMs U KOMNbIOTEPOM.

O6meH MHGopMauneid Mexay nonb3oBaTesieM UM KOMMbHOTEPOM
OCYLL,ECTBNAETCA C MOMOLLbIO Mepefayn COOOLWEHNA 1 YNpPaBAAKLNX
CMTHanoB..

Coob6LleHe — 3To onpefeneHHas nopuus MHpopmauuyu B Anano-
roBoM obmeHe 4yenoBeka M KOMMNblOTEpa.

PasnunuatoT:

— BXOfHble COOOLLEHUS, KOTOPble TEHEPUPYHOTCA 4YeN0BEKOM C
MOMOLLbIO CPeAcTB BBOAA (KaBmaTypbl, MaHUNYNATOPOB, Hanpumep
KMbIWW» WU T. N.);

— BLUO/AHbIE COOBLUEHMS, KOTOPble FEHEPUPYHOTCS KOMMbIOTEPOM B
BMAE TEKCTOB, 3BYKOBbIX CUTHA/OB U/UIN M306paXKeHWiA 1 BbIBOAATCA
MO/Ib30BATE/N0 HA 3KpaH MOHMTOpa WM Apyrue yCcTpPOCTBa BbiBOAA
UH{OpMaLUK.

Monb3oBaTeNb B OCHOBHOM TeHepupyeT CcOO0OLLEHUA chnegyrownx
TUNOB: 3anpoc MHMOopmauuu, 3anpoc nNomolwmn, 3anpoc onepauuu
unn YHKUWKU, BBOJ WM W3MEHEHUWEe WuHGpopmauumn, Bbibop nons
Kagpa uT. g.

B oTBET OH NoslyyaeT: NOACKA3KN UK CMpPaBKN; MHPOPMaLUOHHbIE
coobuleHns, He TpebytowMe OTBETA; NpKKasbl, Tpebytowwmne feiCcTBU;
coobweHnss 06 owwnbkax, HyXpjawuiMecs B OTBETHbIX [ENCTBMAX;
n3MeHeHue opmara Kagpa u T. L.

Yenosek TepmuHan KomnbloTep

Cxema opraHunsaunn B3aVIMO,lJ'eI7ICTBVIH KOMAbKOTEPA U Nnosib3oBaTens

PasfnyalT NpoLeaypHO-OPUEHTUPOBAHHbLIA N 06BHEKTHO-OPUEH-
TUPOBaHHbLI NOAX0Abl K pa3paboTKe UHTeP(ENcoB.
MpouenypHO-0pUEHTNPOBaHHbIE WHTEPMEACHl UCMONb3YIOT TPaau-
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MKOHHYI0 MOJeNb B3auMOAEeNCTBUA NpOrpaMMHOro obecnevyeHus c
Mofb30BaTefNeM, OCHOBAHHYK Ha MOHATUAX «Mpouedypa» W «oOMe-
payus».

B pamkax 3Toii Mogenu nporpaMmHoe obecrneyeHue npesocrasaset
Mosb30BaTeN0 BO3MOXHOCTb BbIMOMIHEHUS HEKOTOPLIX AeACTBMIA, Ans
KOTOpbIX NO/Mb30BaTenb ONpedensieT COOTBETCTBYHLWMNe faHHble U
| OACTBMEM BbIMOMIHEHUSA KOTOPbIX ABAAETCA MOJYYEHUE dKeNaeMblX
pe3ynbTaTos.

OO6beKTHO-OPUEHTUPOBAHHbIE MHTEPIENACHI MCNOMb3YHT HECKOLKO
WHYIO MOAeNb B3aUMOAENCTBMS MNpOrpamMMHOro obecrnevyeHus ¢ ero
MonbL30BaTeNEM, OPUEHTUPOBAHHYK Ha MaHWUMyNMpOBaHUE OObLEK-
Tamu B HEKOTOPOW NpeaMeTHOI o6nactu.

B pamkax 3Toli mMofenu nonb30BaTeNt0 MPefocTaBseTCcss BO3-
MOXHOCTb HanpsMyH B3aUMOAEACTBOBaTb C KaXAblM OOBLEKTOM
i ICTEMbI U UHULMMPOBATL BbIMOMHEHWE HEKOTOPbIX OMepauuii npor-
paMMHbIM o6ecrnevyeHmeM, B Mnpolecce KOTOPbIX B3aWMOAENCTBYIOT
MeXay C060i HEeCKONbKO 06BLEKTOB.

3afjaya mosb3oBaTens B 3TOM cfiydae POPMYIMpyeTcs Kak Lene-
HanpaBfeHHOE M3MEHEHMEe HEKOTOpOoro 06bekTa, KOTOPbI unmeeT
CBOK BHYTPEHHIOIO CTPYKTYpy, OMpejeneHHOe COfepXKaHWe U BHeLl-
Hee CMMBONIbHOE MKW rpagmyeckoe npeactaBneHne. O6LEKT NpyU 3TOM
MOHMMaETCs B LUMPOKOM CMbIC/IE C/TOBA, HANPUMep, MOAeNb peanbHOiA
cucTeMbl MAn npouecca, 6a3a AaHHbIX, TEKCT U T. M.

Monb3oBaTento MPoOrpaMMHOro o6ecneyvyeHUs npefocTaBnsfeTCA
BO3MOXHOCTb C03fjaBaTb 06BLEKTbI, N3MEHATb UX MapaMeTpbl U CBA3U C
OpYruMy 06bekTaMu, a TakKe UHMLMMPOBaTb, B3aMMOAENCTBME 3TUX
06BEKTOB.

3neMeHTbl UHTepeicoB LaHHOTO TUMA Kak MpaBu/O YXe BKHO-
YeHbl B NO/b30BaTeNbCKMit MHTepgeiic Windows, 4To 3Ha4yMUTeNbHO
obneryaetT NOCTPOEHME MNOCeHEro.

Hanpumep, nonb3oBaTe/lb MOXET «B3ATb» (halil B OJHON MNanke u

MepemMecTUTb» ero B APYyryr nanky. Takum 06pa3om OH MHMLMMPYET
BbIMO/IHEHMWE OMepaLun nepeMelleHns AU KOMMpoBaHua (aiina.

Tunbl MHTepdeiicoB
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Pa3nuuyaloT MpouesypHO-OPUEHTUPOBaHHbIEe MHTepdelicbl Tpex
TUNOB:

— «MPUMUTUBHbBIEY;

— MEHI0;

—CO0 cBO6GOAHOI HaBUraymei.

MPUMUTUBHLIM Ha3biBalOT MHTepdeinc, KOTOPbIA opraHusyet
B3aMMofelicTBMe C MONb30BaTe/NieM B KOHCO/IbHOM pexume (vale
BCEro 4Yepe3 KOMaHAHYH CTPOKY).

O6bIYHO TaKO WHTep(eiic peann3yeT KOHKPETHbI/ CLeHapui
paboTbl NPOrpaMMHOro 06ecneyeHns, Hanpumep:

— BBOJ, [@HHbIX;

— pelleHne 3agayu;

— BbIBOJ, pe3yfbTaTa.

Mopo6bHble MHTepdelickl B HAaCTOALLee BPEMSA UCMOMbL3YIOT TOMbKO
B mpouecce 06y4yeHMs NporpaMMMpPOBaHUIO UAM B TeX Clyvasix, Korga
BCA nporpamma peanusyet 04HY DYHKLMWIO, HANpUMep, B HEKOTOPbIX
CUCTEMHBIX YyTUAUTAX.

WMHTeptheic-MeH0O B OTAMYME OT MPUMUTUBHOTO WHTepdeiica
MO3BOJSIAET MONb30BATEN Bbli6GMpaTb HEOOXOAMMbIE OMnepauun u3
cneunanbHOro Cnucka, BbIBOAMMOrO eMy MporpammMmoi. 9T UHTep-
(helicbl MpeanonaraldT peann3aLuio MHOXeCTBa cleHapueB paboThl,
NnoCnef0BaTe/lbHOCTL AEeCTBUIA B KOTOPbIX OMNpPeAensercs nosb3o-
BaTe/eM.

Pas3nnyatoT O4HOYPOBHEBbIE, MEPAPXUYECKUE N KOHTEKCTHbIE
MEHH0.

OfHOYpPOBHEBOE MEHIK WCMO/b3YeTCs AN CPABHUTENIBHO MPOCTOr0
yNpaBneHNa BblYUCAUTENbHbIM MNPOLLECCOM, KOrja BapuaHTOB HeM-
Horo (He 6onee 5—7), M OHO BK/KOYaeT, KakK npaswuio, onepayuun
ofHOro Tuna, Hanpumep, «Co3gatb», «OTKPbITb», «3aKPbITb» U T. M.

Wepapxmyeckoe MeHH MCNoNb3yeTcad npu 6O/bLIOM KOMYECTBe
BapMaHTOB MU MPX UX OYEBUAHLIX Pa3NNYNAX, HAaNpMMep, onepauumn
c thailtnamMn n onepayuy C AaHHbIMMW, XpaHAWMUMUCA B 3TUX (aiinax.

WNHTepdeiicbl 4aHHOTO TWNa HECMOXHO peanu3oBaTb B pamKax
CTPYKTYPHOI0 NOAXo4a K NporpamMmmpoBaHuio.

ANropuTM NporpammMbl C MHOTOYPOBHEBbIM MEHK O0ObIYHO CTpPO-
MTCA MO YPOBHAM, MpuUYeM BbIGOP KOMaHAbl Ha KaX[OM YpOBHe
OCYLLECTBNSAETCA TaK e, Kak 419 O4HOYPOBHEBOTO MEHIO.

WHTepdelic-meHI0 npegnonaraet, 4To mporpamma HaxogmTcs
nmMbo B COCTOAHMU «YPOBEHb MEHK», 60 B COCTOSSHUU «Bbinosn-
HeHVe onepauun». B COCTOAHUU «YPOBEHb MEHIO» OCYLLECTBASETCS
BbIBOJ MEHK COOTBETCTBYIOLLEFO YPOBHA UM BbIGOP HYXHOMO MyHKTa

62



MEeHI0, a B COCTOSAHUU «BbINoNHEHWe onepauuu» peannsyeTcs cueHa-
pun BbIGpPaHHOW onepauum.

[peBoBuaHas opraHusauma MeHK npejgnonaraeT cTporo orpa-
HUYEHHYI0 HaBurauumio: nnbo nepexofbl «BBEPX» K KOPHIO [Aepesa,
MHI0O — «BHU3» NO BbIOPAHHOI BETBMU.

B ycnoBusix orpaHu4yeHHON HaBurauum He3aBMCUMO.OT BapuaHTa
peanusauuu nouck Tpebyemoro nyHkrta 6onee Yem ABYX YPOBHEBOIO
MEHIO MOXeT OKa3aTbCA HenpocToi 3afaueil.

B nopsagke UCKAKOYEHUS UHOrAa Monb30BaTeNt0 NpefoCcTaBAseTCs
iN>(MOXXHOCTb 3aBepLUeHns onepauuy He3aBMCUMO OT CTaAUMN BbINo-
HeHWUA cueHapua u/uam Nporpammbl, HanpuMep, NO HaXaTul Kna-
WwHMKn Esc.

KOHTEKCTHOE MeHI0 BK/lOYaeT onepauuu, BeposTHOCTL ob6pa-
WEeHNA K KOTOPbIM M3 AAHHOW 30Hbl OKHa MPUIOXKEHUA C TOUYKU
(heHusa paspaboTymkKa MakcumanbHa. B npouecce TecTupoBaHuA
®y106CTBa MCNOMb30BAHNA» COLEPXKAHME KOHTEKCTHOrO MEHH MOXET
YyTOUHATbCA. Mpuyem, 4To6bl 06/1€r4nTh NOML30BATENO MOUCK HYXHO
onepauumn uenecoobpasHo onepaunn KOHTEKCTHOrO MEHIO AeNnTb Ha
Ipynnbl rOPU30OHTaNbHBIMU AMHUAMM.

NHTepdeiicbl co cBO6OLHON HaBMTaLMeid TakKe Ha3blBalOT rpagu-
YeCKMMU NOonb3oBaTeNbCKuMmn mHTepgeincamu (GUI — Graphic User
Interface) nnm nHTepdeiicamm WYSIWYG (What You See Is What
You Get — «4YTO BUAWLLIB, TO U NOMYUULLIb»). DTN HA3BaHUA Mogyep-
KWBalOT, YTO MHTepdelicbl JaHHOro TWMNa OPUEHTUPOBaHbl Ha MC-
NoMb30BaHWE 3KpaHa B rpa)MyeckoM pexumme C BbICOKOW pas-
pewatoLeil cnocoBHOCTbIO.

Mpathnyeckne nHTEpdelicbl NOLAEPXKUBAT KOHLUEMUUK WH-
H PAaKTUBHOTO0 B3aMMOAEWCTBUA C MPOrpaMMHbIM obGecneyeHueM,
OCYLLeCcTBNAA BM3yanbHYIO 00paTHYt CBfA3b C HUM U BO3MOXHOCTb
NPMMOI0 MaHUNYAMPOBaHMA 06beKTaMu M UHAOPMALMed Ha IKpaHe.
Kpome TOro, uHTepgeicsbl 4aHHOro TMNa NOALEPXUBAKT KOHLENLUio
.MAMECTUMOCTM MNporpamMm, NO3BONAA MNepemMeliaTb MeXAy HUMU
nHpopmauuto (texHonorns OLE).

B oTnnume oT uMHTepelica-MmeHIO WHTepdelic co CBOGOAHON
HaBuraumein obecneynmBaeT BO3IMOXHOCTb OCYLLeCTBAeHMA NtO6bIX
JOMYCTUMbIX B KOHKPETHOM COCTOSIHUU onepawuuii n cobbiTuii, 4octyn
| KOTOpPbIM BO3MOXEH 4Yepe3 pasfiMyHble UHTep(elicHble KOMMNO-
HEHTbI.

Hanpumep, okHa nporpamm, peanusyoowmx nHtepdeiic Windows,
06bIYHO COfepXar:

MEHI0 pPasNMyHbIX TUNOB: HWUCMNAajaKwlLlLee, KHOMOYHOE, KOH-
lekCTHOE®;

63



—pasHoro poja KOMMOHEHTbl BBOAA [AHHbIX.

CyLiecTBeHHON 0COBEHHOCTLIO MHTepencoB LaHHOTO TUNa ABAS
eTCA CNOoCOGHOCTb WX U3MeHATbCH B MpoLecce B3auMOAeicTBUU
nporpaMmMHoro obecneyeHus c nosb3oBaTenemMm, npegnaras Bbibop
TOMbKO Tex Onepauuii, KOTOPble MMET CMbIC/T B KOHKPETHOW K
Tyauuu.

NHTepdelicbl co cBO6OAHON HaBurauueli peanusyoT, UCMONb3ys
co6bITUAHOE MNporpaMMmpoBaHne W OOBEKTHO-OPUEHTMPOBAHHbIE
6MbnmoTekn, 4To npepnonaraet NPMMeHeHWEe BU3YanbHbIX Cpej
pa3paboTKu NporpaMmMHoOro obecneveHms. Mpuyem BbIGOP CnegytoLLei
onepawuum B MEHIO MOXET 6biTb OCYLLECTBAEH KaK «MbllLblO», TAK U C
MOMOLLbK KNaBMaTypbl.

O6bEeKTHO-0PUEHTUPOBAHHbIE UHTEpdecbl MoKa MpeAcTaBfeHbl
TONbKO MHTepeiicaMn NPAMOro MaHUNyAMPOBaHMA. STOT TUN UHTEP
(heiica npegnonaraeT, 4TO B3aMMOAENCTBME MNOMb30BaTeNs C Npoi
paMMHbIM o6ecnevyeHMeM OCYLLECTB/AETCA MOCPefCTBOM Bblibopa U
nepeMeLweHna MNUKTOrpamm, COOTBETCTBYHOLWMUX 0ObeKTaM npej
MeTHOW obnacTu. [na peannsaymm TakKMx MHTEP(ECcoB TakXKe UCNob-
3yl0T CO6bITUIAHOE MpOrpamMMuMpoBaHMe M O06BEKTHO-OPUEHTUPO-
BaHHble 6GUBNMOTEKM.

PasnuuyaloT Takxe ogHOLOKYMeHTHble (SDI — Single Document
Interface) ©n MHorogokymeHTHole (MDI — Multiple Document
Interface) mHTepdelichl.

OJHOAOKYMEHTHble (UKW OLHOOKOHHbIE) MHTepdencbl opraHu
3yl0T paboTy, Kak cnefyeT W3 Ha3BaHUA, TOMbKO C OLHUM [OKY-
MEHTOM, Hanpumep, TEKCTOM WAM PUCYHKOM. YT06bl MOCMOTPEH,
OpYroin TekcT, Heo6X04MMO 3anyCTWUTb ele OAHY KOMUK MNpuno-
XEHWA, 4To LONYCTUMO TO/MbKO B MY/NbTUNPOrpamMMHON onepa-
LWOHHOI cucteme. Takue MHTepdelicbl MCNONL3YIOT B CAyYasax, Korga
ofHOBpeMeHHasd paboTa C HECKONbKUMW [OKYMeHTaMu Mmasnobe-
posTHa.

MHOrOAOKYMEHTHbIE (MM MHOTOOKOHHbIE) WMHTepdelickl coOT-
BETCTBEHHO OpPraHuM3yloT B TeX Cny4yaax, Korga BefiMKa BepOATHOCTb,
4yTO NOJIb30BATENO NOHafobuTCca OfHOBPEMEHHO paboTaTb C Hec-
KONbKNUMU [OKYMeHTaMu. Peanusaums 3TUX WHTepP(eincos cyLiect
BEHHO C/I0XHEee, a MEHIK [O0/DKHO MpefycMaTpuBaTb CrneyuanbHble
onepauumn ynpasneHUs OKHaMW.

KpuTepun oueHKM UHTepdeiica nonb3oBaTeseM. MHOToYMCNeHHbIe
onpocbl K 06cnefoBaHna, MPOBOAMMBbIE BeAylWw UMK hupmMamu no
pa3paboTKe NporpaMMHOro o6ecrneyeHus, nokasaau, YTO0 OCHOBHbIMMU
KPUTEPUSAMU OLEHKWU UHTEp(elicoB Nonb30BaTeseM ABASKOTCA:

— pocToTa OCBOEHWA W 3anNOMWHaHUA onepauunii cUCTEMbI -

64



KOHKpPeTHO OnpefensieTcs BPeMs OCBOEHWUS U MPOAOMKUTENbHOCTb
COXpaHeHWs MHopMaLuy B NamaTy;

— CKOpPOCTb [JOCTUXEHWUS Pe3ynbTaToB NpWM WCMONb30BaHUU CUC-
reMbl — OMpeAenseTcs KOMMYECTBOM BBOAMMBLIX WAU BbIGUPaEMbIX
MbILWbID KOMaHJA U HacTPOek;

—cy6beKTUBHAS YAOBNETBOPEHHOCTb NPY 3KCMAyaTaLnuy CUCTEMbI
(ypobcTBO paboTbl, yTOMASAEMOCTb M T. 4.).

Mpuuyem gnd nonb3oBaTeneli-npogeccmoHanoB, NOCTOAHHO pabo-
ralwmx ¢ O4HMM 1 Tem e NakeTOM, Ha MepBoe MeCTO A0CTaTO4YHO
MbICTPO BbIXOAAT BTOPO W TpeTuil KpuTepuu, a ANA Nonb3oBaTenei-
HenpodeccmoHanos, paboTalWwmMx C NPOrpaMMHbIM 06ecneyeHnem
MepuogMYeckn 1 BbIMOMHAKLWMNX CPABHUTENILHO HEC/N0XHbIE 3afayu

NepBbll U TPeTHiA.

C 3TON TOYKM 3pPEHUA Ha CErofHAWHUIA feHb HaMNy4YW UMK
XapakTepucTukamu ANns nojb3oBaTeneii-npodeccmoHanos obnagarT
MHTepgeiicbl co cBO6OAHON HaBurauuei, a AnNg MNoAb30BaTeNe-
nenpodeccmoHanoB — MHTepdelicbl NpAMOro MaHWMNy/aMpOBaHMUA.
[aBHO 3ameyeHO, 4YTO NpU BbINOJIHEHUM OMepauuy KONMPOBaAHWUSA
(haiinoB MpM MNPOYMX pPaBHbIX YCNOBMAX GOMbLWIMHCTBO Mnpodeccuo-
H.HOB MCcnonb3ywT 060104ku Tuna Far, a HenpodeccMoHanbl —
enepeTackmBaHne 06bekToB» Windows.

Mcnxomsnyeckne ocobeHHOCTU YenoBeKa, CBs3aHHble C
BOCMPUATMEM, 3aNOMUHAHMEM K 00paboTKOI MHGopMaL MK

Mpn NpoeKTMpOoBaHMKM MNONb30BaTENbCKUX WHTEP(EncoB Heob-
XOAMMO YyUMUTbIBaTb MCUXO(M3NYECKMe O0COBEHHOCTM 4YenoBeka, CBS-
MHHble C BOCMPUATUEM, 3anNOMWHaHWEM U 06paboTKon wHGpOp-
VEUVIZR

WccnegoBaHneM MPUHLMMIOB paboTbl MO3ra Yes0BeKa 3aHMMaeTcs
KOrHWTUBHasA ncuxonorus. CneymanucTsl B 3TOM 06M1acTu npegnarawT
MPOLWEHHY0 WH(pOPMaLWOHHO-NPpOLeCcCyanbHy0 MOAeNb MO3ra,
NpeAcTaBfeHHY0 Ha PUCYHKe.

WNHpopmaumns o BHEWHeM MUpPe NOCTyMaeT B Hall MO3F B OrpoM-
HbIX KO/MyecTBax. YacTb MO3ra, KOTOPYH YCMOBHO MOXHO Ha3BaTb
WNpOLLECCOPOM BOCNPUATUA», MOCTOAHHO 6€3 y4yacTus CO3HaHusd
nepepabatbiBaeT MHGHOPMAaLUIO, CpaBHMBAA C MPOLW/bIM OMbITOM, U
nmomeLLaeT B XpaHUNIMLLe yXXe B BUAE 3PUTE/bHbIX, 3BYKOBbIX U MPOYUX
06pa3os.

'bobble BHE3aMHble WM MPOCTO 3HAYMMbIE AN HAC U3MEHEHUS B
"KPYy>XeHUU MpUBMEKAIOT Halle BHMMaHue, W TOrga WHTepecytoLlas
n.ie MH(popMaumMsa nocTynaeT B KPaTKOBPEMEHHYH namsTb. Ecnu e
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Hale BHMMaHWe He ObINO MPUBAEYEHO, TO MH(OPMALUSA B XPaHU-
nuie nponagaeT, 3aMellasch cnegyroLWuMy NopUUaMHU.

«DUNLTP MOBTOPAEMOCTH
N BaXHOCTU»

«DUNLTP BHUMAHUA»

MHdopMauns 0 BHELWHEM MuUpe,
nocTynatoouias 4Yepe3 opraHbl YyBCTB

YnpolueHHas MH(pOpMaLMOHHO-NpoLeccyanbHas MOAENb Mo3ra

B kaxfblli MOMEHT BpeMeHW (JOKYC BHMMaHWSA 4YenoBeKa MOXeT
(hmkcupoBaTbCa B OAHOW Touyke. [103TOMY, €CAM BO3HWKAET Heo6-
XO4UMOCTb «O4HOBPEMEHHO» OTCMEXMBaTb HECKONbKO CUTyauuii, To
06bIYHO (POKYC MepemelLaeTcs C OAHOr0 OTC/IEXWMBAEMOr0 3/eMeHTa
Ha apyroit. Mpu 3TOM BHUMaHME «pPaccpefoTOUMBAETCSA», U KaKue-To
getanu MoryT 6bITb ynylleHbl. Hanpumep, Npu «npoKpyTKe» TeKcTa
NN PUCYHKa C UCMOMb30BaHMEM IMHENKN NPOKPYTKKM okHa Windows
NPUXOAUTCA OLHOBPEMEHHO CMOTPETb HA TEKCT, YTOGbl OMpefenuThb,
roe OCTaHOBMTbLCA, M Ha MOM3YHOK. [MOCKOMbKY TeKCT BaxHee, hOKyC
BHUMaHUS MepecTaeT NepeMewaTbCqd Ha Mbllb, N OHA «COCKaKUBaeT-
C NON3YyHKa JIMHENKMN.

Cnepyet UMeTb B BMAY, 4TO 06paboTKa npoLeccopomMm BOCNPUATUA
TpebyeT HEKOTOPOro BPEMEHM W, €CAW CUrHaN BbI4AETCA B TeYeHue
BPEMEHU, MEHbLIEM BpPeMeHW 06pabOTKM, TO Hall MO3r ero He
BOCNpPUHMMAET.

CyLWwecTBEHHO M TO, 4TO BOCNPMATME BO MHOIOM OCHOBAHO Ha
mMoTuMBayum. Hanpumep, ecnn 4esioBEeK FOM0f4EH, TO OH B MEPBYH
oyepenb bypeT 3amevatb Bce CbefobHOe, a eciv ycTan — TO, BONAA K
KOMHaTy, OH B MEPBYI0 OYepedb YBUAMT AUBaAH UAW KPOBaTh.
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Heobxo4MMO TakXe yuuTbiBaTb, YTO B Mnpouecce nepepaboTku
MHOpMaLMM MO3F CpaBHUBAET nocTynawuwmue AaHHble C Npefbl-
oywmmun. Tak, ecnum nokasaTb 4YefloBeKy MOC/efoBaTe/lbHOCTb CUM-
mitoH: A, B, C, TO OH MOXeT npuHaTbL 13 3a B.

Mpy cmeHe Kagpa MO3F Ha HEKOTOpoe Bpems 6GMOKMpyeTCA: OH
E/CManBaeT» HOBYIK KapTWUHKY, Bblgends Hanmbonee CyLlecTBEHHble
HUYAM. A 3Ha4YUT, ecnn Heobxoguma 6bicTpas peakums Nonb3oBaTens,
in pe3sKo MeHATb KapTUHKY He CTOWT.

KpaTkocpoyHas namMsTb — Ccamoe «Yy3Koe» MEeCTO «CUCTeMbl 06-
paboTKn MHopmMaLmm» yenoseka. Ee eMKOCTb NpubIN3NTENbHO paBHa
/ | 2 HecBA3aHHbIX 06bEKTOB. KpaTKocpoyHas namMaTh ABASETCS CBOEro
poja onepaTMBHON MaMATbKO MO3ra, MMeHHO C Heil paboTaeT npo-
Lleccop MO3HaHus, HO HeBOCTpeb6OBaHHas MH(pOpMauUua XpaHWUTCA B
Heli He 6onee 30 c.

UTo6bl He 3abbITb KaKyl-HUOYAb BaXXHYIO A8 HAC UH(OpMaLmio,
Mbl 06bIYHO NOBTOPSEM ee «Mpo cebsi», «06HOBAAA» WHGPOPMALUIO B
KpaXKoCpo4yHOW namaTu. Takum o06pa3om, Npu MPOEKTUPOBaHUU
WNHTepdeiicoB cnegyeT umeTb B BUAY, UTO nogaenawwemy 60nb-
LUMHCTBY NtOAeli CNOXHO, HanpuMmep, 3aMOMHUTL U BBECTU Ha APYroM
*KpaHe 4ucno, cogepxatiee 6onee 5 uudp nam HeKOTOpPoe coyeTaHue
6YKB.

NTioan BHOCAT B K&XKAYHO AeATeNbHOCTb CBOE MOHMMaHMe TOro, Kak
*Ui.i 4O/MKHA BbINOMHATLCA. DTO NMOHUMaHUE — MOAENb AeATEeNbLHOCTH

6a3upyeTca Ha MNpOLIOM OMbiTe 4yenoBeka. MHOXECTBO TakKuX
Mogeneil XpaHWUTCA B LONTOBPEMEHHON NamMATW YenoBeKa.

B [ONroBpeMEHHYI0 MaMATb 3anucbiBalOTCA MOCTOAHHO MOBTO-
psemble CBefieHUA WM WHGpOpMauus, cBA3aHHas C CUNbHbIMW 3MO-
LNUMN.

JonrospeMeHHas NamaTb YeNOBEKA 3TO XPaHWIULLE WHGpOPMaL Ui
| HeorpaHM4YeHHOI eMKOCTbIO 1 BpeMeHeM xpaHeHus. OfHaKo JoCcTyn
| *oin nHpopmaymm BecbMa HEMpPOCT: MO BCeli BEPOSATHOCTU, Mexa-
MH (Mbl U3BAEYEHUA MH(OPMALMM N3 MaMATU WMEKT acCoLMaTUBHbIN
Xapakrep.

CneunanbHaa MeTogMKa 3anoMuWHaHWa UHGopmaumm (MHeMO-
HWKa) MCNONb3YeT UMEHHO 3TO CBOMCTBO NaMATW: 415 3aNOMWUHAHWA
MHpOpPMaLMK ee «MPUBA3BIBAIOT» K TeM [aHHbIM, KOTOpble MNamAThb
\>ke XpaHUT 1 NO3BONAET UX NErko nonyynTb. MOCKONbKY AOCTYM K
in NOBpeMeHHOl namaTu 3aTpyAHeH, LenecoobpasHO paccyUMTbiBaTb
M. Ha TO, YTO NOJSIb30BaTeSlb BCMOMHUT HYXHYI0 MH(OpMaLunio, a Ha
W, YTO OH ee y3HaeT. IMEHHO MO3TOMY WMHTepeiic Tna MeHK Tak
LWMPOKO UCNOSMb3YyeTCH.
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Oco6eHHOCTY BOCMPUATMA UBeTa. LLBeT B cO3HaHUM 4enoBeka
accoummpyeTcs C IMOLMOHaNbHbIM (DOHOM. W3BECTHO, YTO Tensible
UBeTa: KpacCHbI, OpPaHXXeBbli, XENTblil 4YenoBeka BO3OYXAalT, a
X0M04HbIE: CUHWIA, (MONETOBbIA, cepblil — ycnokamBatoT. [Npuuem
UBET ANA 4YenoBeKa ABAAETCA OYeHb CUNbHBIM pasgpaxuTenem,
MO3TOMY MPUMEHATbL LBeTa B WHTepdelice HeO6XOAMMO M KpaliHe
OCTOPOXHO.

CnefyeT umeTb B BMAy, YTO 0OMIME OTTEHKOB MPUBEKAET BHU-
MaHue, HO 6bICTPO yTOM/sAET. [103TOMY He CTOWUT SPKO pacKpallmBaThb
OKHa, C KOTOPbIMW MONb30BaTeNb 6yaeT gonro paborare. Heob6xogumo
YUYUTbIBATD U WUHAMBUAYANbHbIE O0COOEHHOCTU BOCMPUATWUA LBETOB
4yenoBekom (NMPUMEPHO KaXAbll AecATblA YeNnoBeK MA0X0 pasnuyaet
Kakme-nm60o LBeTa), NO3TOMY B OTBETCTBEHHbIX C/ly4yasix HeobXo4MMO
npefocTaBUTb NOMb30BaTEN0 BO3MOXHOCTb HACTPOWKM LBETOB.

Ocob6eHHOCTW BOCNPUATUA 3BYKA. B mHTepgelicax 3BYK 06bIYHO
MCNOMB3YIOT C pasHbIMU LenaMu: ANS NPUBNEYEHUA BHUMaHUA, Kak
(hoH, obecneunBalLWMil HEKOTOpPOE COCTOAHME MNO/b30BaTeNs, Kak
MCTOYHWUK [JONONHUTENbHON WHGDopMauunm u T. n. FpuMeHas 3BYK,
cnefyeT yunTbiBaTb, YTO 6OMbLUIMHCTBO NIOAENA O4YeHb YYBCTBUTENbHbI
K 3BYKOBbIM CWIHanam, 0CO6eHHO, eCcnu nocnefHune yKasblBalOT Ha
Hannume owwnbkn. TO3TOMy npM CO34aHUM 3BYKOBOIO COMPOBOX-
AeHna uenecoobpasHo npefycmaTpuBaTb BO3MOXHOCTb €ro OTKAMO-
YeHus.

Cy6bekTunBHOE BOCMpUATME BpemMeHU. UenoBeKy CBOWCTBEHHO
Cy6beKTUBHOe BOCMpPUATME BpeMeHU. CuuTalT, YTO BHYTpeHHee
BPeMsl CBf3aHO CO CKOPOCTbK M KOJMYECTBOM BOCMAPUHUMAEMON U
obpabaTbiBaeMOn MHpOpMaLMnU. 3aHATbI YeNoBEeK 06bIYHO BPEMEHM
He 3ameyaeT. 3aTo B COCTOSHWU OXMAaHWA Bpems TaAHeTcA 6Gec-
KOHEYHO, 4TO CBA3aHO C TeM, YTO B 3TO Bpems MO3r OKa3blBaeTcs B
COCTOAHMN WHGOPMaLMOHHOro Bakyyma. (K aHanormyHomy coc-
TOSHWUIO NPUBOAMT M YCTaNnoCTb: MHOpPMaLMa nocTtynaeT, HO 6osbLie
obpabaTbiBaeTcd, a MOTOMY U XOf BPEMEHMW 3amegnsiercs).

[okasaHo, 4TO mpu oXmgaHuu 6onee 1—2 cekyHf Mosb30BaTeNb
MOXET OTBNEeYbCA, «MOTEPATb MbIC/Ib», YTO HEGNAroNpUATHO CKasbl
BaeTCA Ha pe3ynbTaTtax paboTbl M yBennM4yMBaeT YyCTanocTb, TakK Kak
KaXblii pa3 nocfie OXWAaHWA MHOr0O CWUA TPaTUTCH Ha BK/OYEHWE U
pabory.

CoKpaTuTb BpeMs OXWAAHUS MOXHO, 3aHAB MO/b30BaTENA, HO He
oTBnekas ero oT paboTbl. Hampumep, MOXHO npesocTtaBuTb cm\
Kaky-nn6o uHdopmauuno ana ob6aymbiBaHusa. 1o BO3MOXHOe!u
LuenecoobpasHo BbIBOAMTL MO/b30BATENO MPOMEXYTOUHbIE pe tv H.
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HUM: BO-MepPBbIX, OH 6yAeT 3aHAT UX 064yMbIBaHNEM, BO-BTOPbIX, MO
HVMM OH CMOXXET OLeHUTb OyayLiMe pe3ynbTaTbl U OTMEHWT OMepaymto,
«4HWN OHW €ro He y[O0BNETBOPSAIOT.

I3BECTHbI MOMbLITKM WCMOMb30BAHUSA A5 «pa3BfieYeHUS» NOJb-
loHaTend aHumauuu, Hanpumep, B Windows npu KonupoBaHUM
(halifioB 4EMOHCTPUPYETCA «POSUK» C NeTalnlWnUmMn TUCTOYKaMu.
OpHako cnefyeT MMeTb B BMAY, 4YTO NpW MepBOM MPOCMOTPE aHWu-
MaLuuMu OHa MHTepecHa, a Korga B Te4YeHMe Mosnyvaca Habnwopgaellb,
MK «neTaloT» AUCTOYKM MpU MOAy4vYeHUU MHDopmaumm u3 WH-
H pHeTa, TO 3TO HauyMHaeT pasgpaxaTb.

UTo6bl YMEHbLIMNTL pa3gpaxeHne, BO3HMKAIOLWEE NPU 0XMAAHUMN,
Heo6XxoAMMO cobntofaTb OCHOBHOE MpPaBMI0: MHPOPMUPOBATbL MOJb-
mxarens, 4yto 3akasaHHble MM oOnepayuum MNOTPebYOT HEKOTOPOro
NPCMEHN BbINOMIHEHUS. OBbIYHO ANS 3TOr0 MCMOb3YHT WHANKATOPI
OC raBLUIErocsd BPEMEHU, aHMMMWPOBaHHble 06beKTbl, Kak B WH-
IrpHeTe, M M3MeHeHWe (HOPMbl Kypcopa «MblLUM» Ha MeCOYHble Yachl.

O4yeHb BaXXHO TOYHO 0603HAYMTb MOMEHT, KOrja cucTema roToBa
npogo/mkatb paboTy. O6bIYHO A5 3TOFO0 MCMO/b3YHT 3HAYMTENbHbIE
1 (MCHEHMS BHELIHEro BMAa 3KpaHa.

B uTtore B3aumopeiicTBMe MNOSb30BaTeNs C MHTepdeiicom 6OyaeT
onpeAensitbCis He TONbKO (HM3MYECKUMMW BO3MOXHOCTAMW M 0CO-
6eHHOCTAMM 4YenoBeka MO BOCMPUATUIO, 06paboTKe M 3amOMUHAHULD
MH(opMayun, NpeacTaBNeHHON B pa3fiMyHbIX hopmax, a Takxe Mo
MbIMO/THEHNIO MM Pa3HOO6pa3HbIX AEWCTBUI, HO U NOMb30BaTENbCKOW
MOJenblo MHTepdelica.

ApPXUTEKTypa MporpaMMHOro obecrneyeHus

Mpouecc NPOeKTUPOBAHUSA apXUTEKTYpbl MPOrpaMmMHoro obec-
neyeHUs COCTOUT B MPOEKTUPOBAHWUMW CTPYKTYPbl BCEX €r0 KOM-
MOHEHT, (DYHKLMOHANbHO CBA3aHHbIX C peLlaemMoii 3afjayein, BKIOYas
i ONPUXKEHUS MeXAYy HUMMK 1 TpeboBaHUA K HUM.

ApXnTekTypa nporpammHoro obecneyeHus B TPaguMLUOHHOM
mMiii ie BKIOYaeT onpefeneHne BCeX MOAYNeW nporpamm, ux mepap-
XU U COMPSXKEHUA MeXAY HUMU W LaHHbIMU.

lenn paspabaTtbiBaeTcA OTAeNbHAs NPoOrpaMma, UCXOAHbIMWU faH-
HbIMW ANA 3TOro npouecca OyayT feTanbHble BHELWHWe CNeuu-
hurkauunm.

lenn paspabaTbiBaeTCA CUCTEMa NMPOrpaMMHOro U3fenns, UCXoA-
HoiMu OAAHHBIMW [ONA 3TOro rnpouecca OyAyT fAeTanbHble BHeLWHUe
EHenM@UKaLun N PYHKLMOHANbHAA apXUTeKTypa CUCTEMBI.
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TpaguunoHHbIi MeTof 60pbbbl CO CAOXHOCTBIO — MPUHLMM
«Pa3gensiii n BnacTByii» — 4acTo HasbiBalOT «Mogynapusaumeii».

Bo Bpemsa pa3paboTku apXUTEKTypbl NporpaMmHoOro obecneyeHus
BbIMO/IHAETCSA €ro MOAY/bHO-MepapXmnyeckoe NnocTpPoeHue.

Mogynb — 3T0O 3aMKHYTaf nporpammMa, KOTOPYH0 MOXHO BbI3BaTb
n3 nboro Apyroro mMogyns B NporpaMmme v MOXHO OTAENbHO KOM-
NMUINPOBaTh.

CTpemneHne K CO3[aHWMI0 MOAY/bHbIX MporpaMm 06bACHAETCH
cnefyoumMmn aktopamu:

—nporpaMMHble MOAYAM, KakK MpaBuio, pewarT Hebo/blyio
(DYHKUMOHANBbHYIO 3afjayy, MCNOMb3ylT Ha BXOAE W Ha BbIXoAe
HEMHOI0 [aHHbIX. BHYTpeHHWe nepemMeHHble MOAYNA He CBA3aHbl C
BHYTPEHHUMW MEpPEeMeHHbIMU ApYrnx Mogynei. MoaTomy OTAeNbHble
MOAYAN MOTYT CO3[aBaThbCA W OTNaXWBATbCA Pa3MUYHbIMU paspa-
60TYMKaMUN He3aBUCUMO APYr OT Apyra;

— MOAY/NbHbIE MPOrpaMMbl NIEFKO 4YKUTaTb, COMPOBOXAATb U MO-
audunumnposats. McnpaBneHve OTAeNIbHOrO MOAYNA Bbl3biBAET MUHU-
MafibHble W3MEeHeHUa B APYrMX MOAYNAX, CBA3AHHLIX C HUM MO
ynpaB/ieHNo N nHpopmaunm;

—MOAyNbHble nporpamMmbl 061ajal0T MOBbLIWEHHOW Hagex-
HOCTblO, TaK KakK npu wux pa3paboTKe CyLecTBYeT BO3MOXHOCTb
pacnpegeneHus paboT no co3gaHU MoAy/eli pasiMUYHON CAOXKHOCTH
M BOXHOCTWM MEXZAY NporpamMmmcTaMmy pasnyHon KBanupukauuu;

— MOXHO co03faBaTb 6U6NNOTEKM Hambonee ynoTpebuUTenbHbIX
nognporpamM, KOTOpble 3aTeM MOXHO MCNOMAb30BaTb B KayecTsBe
KOMMNIEKTYIOLWNX YacTeid npy pa3paboTKe APYrux NPUIOXKeEHW;

—npouegypa 3arpy3ku BCeil MporpaMMbl B ONEPATUBHYIO NaMATb
ynpouwaeTcs NpyM MCNoMb30BaHUM MeTOAa oBepeiiHoe™;

— BO3HWKAaeT MHOr0 eCTECTBEHHbIX KOHTPOJIbHbIX TOYEK [AnA
HabnaeHns 3a NpPOABMXEHMEM MPOeKTa MO YNpaBAeHU U no
MHpopmaLmnu.

Vepapxua npegctasnsieT co60il CBONCTBO yNopsig0YEHHOT0 MHO-
XEeCTBa KOMMOHEHTOB, MeXAY KOTOPbIMWU YCTaHOB/IEHO OTHOLIEHWE
npuopmuteta. KOMMOHEHTbI, MeXAY KOTOPbIMW OTCYTCTBYeT Mpef-
MOYTUTENbHOCTb, 006Pa3yt0T OANH NEpPapXUYECKUIi YPOBEHb.

MWHWMaNbHLIMW KOMMOHEHTAMW, U3 KOTOPbIX CTPOATCA MOLY/N,
ABNAOTCA OMepaTopbl fA3blka NporpamMmupoBaHusd. PasHoob6pasume
onepaTopoB CpaBHWUTeNbHO HeBenuko (50 — 100 TMNOB), WM KaXAablin
onepatop peanusyetca anroputmoMm Ha 6ase B cpegHem 1 — 10
MaWnHHbIX KoMaHa SBM. C nosblleHneM YPOBHSA A3blKa NporpaMmu
poBaHuA Bo3pacTaeT PYHKLMOHaNbHAA CMOXHOCTb OMepaTopos.
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HWKHeMy nepapxmyecKkomMy YPOBHIO apXUTEKTYpbl MPOrpamMmMHOro
m i’ him COOTBETCTBYIOT NPOrpamMMHble U MH(POPMALNOHHbIE B BbICO-
XHU >N MEHW He3aBUCUMbIE MOZYNN.

MporpamMHble MOZYNM pelarT He60/bWY PYHKLUOHANBHYIO

I ri\ n peanunsytotca 10 — 100 onepatopamu fA3blKa nporpam-
MH|"H1ViA Bbicokoro ypoBHsa nam 100 — 1000 onepaTtopammu accem6-
K |[M WpesynbTaTe nporpamma mogyns mmeet 100 — 1000 MallMHHbBIX
LommH | Kaxgblii mMofgynb MOXeT MCNonb30BaTb Ha BXOAE OKOMO
ft* hii.i wnoB nepemeHHbIX. KOMNYECTBO BbLIXOAHbIX [LaHHbIX Hec-
k(iin.ko meHbwe. Ecnu gns peweHns He60MbWOW (DYHKLMOHANbHOW
Ll mun Tpebyetcs 500 onepaTopoB unam 60nee, TO LenecoobpasHo
flponei in 4EKOMMO3ULMIO 33Ja4M Ha HECKOJIbKO 60Jiee NPOCTbIX, A4/14

MM UWM U KaXAOM U3 KOTOPbIX NOTpebyeTcs MOAy/b, peasn3yemblii
“ M)0 onepaTopamu.

Mogynn (10 — 100 wT.) 06bEAUMHAKTCA B FPynnbl MpOrpamm
LUMH v iciiHOro ¢yHKUMOHANbHOIO Ha3HA4YeHWS C aBTOHOMHON Le-
Mfttull ngavei.

Hrckonbko (5 — 20) rpynn nporpamMm 06pa3yl0T KOMMAEKC
wuH (MVM B 0c060 CNOXHbBIX Cly4vasx BO3MOXHO CO3JaHNe CUCTEMBI
Hpnip.iMM HECKO/IbKUX B3aMMOAENCTBYIOLNX KOMMNIEKCOB.

®PyHKLUMOHANbHbIE TPYMMbl MPOrpaMM W KOMMJEKChbl Mporpamm
thopmupytoTca Ha 6ase AeCATKOB MOAY/Neid W pewarwT CNOXHble
EAT.MOMMNblE PYHKUMOHANbHbIE 33afayn. Ha ux peanusauuo B 3BM
MwuHuH.3yeTca npumepHo 10 Tbicay KomaHf. COOTBETCTBEHHO BO3-
pw l'in KOAMYEeCcTBO MCMOMb3YEMbIX TUMOB MEPEMEHHBIX U Pa3HO0b6-
[M MH BBbIXOAHbIX AaHHbIX. [1pn 3TOM 3HAYMTENbHO 6bICTpee pacTeT
HHWYEerTMo TUNOB NepeMeHHbIX, 06pabaTbiBaeMbIX MOAY/IEM U fI0Ka-
Misowmuxca B npegenax 0g4HOro UM HeCKONbKMX MOAYNei.

W ntore Bce KOMMNAEKCbl NporpamMm 06befWHAITCA B OAHO Lenoe
MwH.lwoc nporpamMMHoe obecneyeHue.

boabinoe nporpaMmHoe obGecrneyeHune cosfaeTcsd ANA PelleHus
IHH(1l0 CMOXHbIX 3afay ynpaefieHUs U 06paboTKu MHGoOpMaLUM UK
ool ...... MTeNbHbIX 3a4ay B HayKe U TeXHMUKe. B 60/bLLIOe nporpaMmmMHoe
........... YeHne 06BLEAMHAIOTCA HECKONbKO WAW AeCATKU KOMMEKCOB
MPOLbLIMM A4/ peleHnsa ob6Lein Lenesoin 3agayu.

TvvMepbl 60NbWKMX NPOrPaMMHbIX CPEACTB UCUMCAAIOTCA COTHAMM
LI Mnn. OecCATKaMW U COTHAMW TbICAY MAaLIMHHLIX KOMaHf. Bctpe-
| u"M M nporpammHble cpejcTBa, cojepXalwue [O ABYX — Tpex
........ KON CTPYKTYPHbIX MepapXxuyecknxX yYpOBHelN, MOCTPOEHHbIX W3
mMogaynem.
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Tunoeas apxmTekTypa NPOrpaMMHOro o6ecrneyeHns MOXeT UMeTb
BUL:

1. YpoBeHb —
LeHTpanbHbIA gucnetyep

2. YpoBeHb —
MECTHbIE AucneTyepsl

3. YpoBeHb —
(YHKLMOHaNbHbIE
nporpammbi

4. YpoBeHb —
(DYHKLMOHaNbHbIE
nporpammbl

n. YpoBeHb — BABA
CTaHAapTHbIe

nporpammsl,
6M6NNOTEKN
nporpamm

no6anbHble
nepemMmeHHble

MSTImMmIw>» v K
PSEPITO8IS

ApXUTEKTYpe MNpOrpamMHOro obecneyvyeHus Kak Mepapxm4yeckoi
CUCTEMe MpuUcyly paf CBONCTB, BXHEWLWMMU U3 KOTOPbIX ABASAKOTCA:

— BepTMKaNnbHasa COMOAYMHEHHOCTb, 3aKnyalLaaca B nocneso-
BaTe/lbHOM YMOPALOYEHHOM pPaCMONOXEHWW B3aMMOAENCTBYHOLLUX
KOMMOHEHT, COCTaBNAIOLWMX AAHHbIA KOMMEKC NPOrpaMm;

— KOMMOHEHTbl OAHOr0 YpoBHA o06GecneymBalT peanusayunto
(YHKUWIA KOMMNOHEHT CNeAYHLLEro YPOBHS;

— KaXAblli YPOBEHb MepapXmn peanusyetcs vepe3 PYHKLUMN KOM-
MOHEHT 60Mee HMXXHUX YPOBHEN;

— KaXAblii KOMMOHEHT 3HAeT O KOMMOHeHTax 60/ee HU3KUX
YPOBHEN N HUYEro He 3HaeT 0 KOMMOHEeHTaxX 60/ee BbICOKUX YPOBHEIN;

—npaBo BMelwaTenbCcTBa M MPUOPUTETHOrO0 BO34ENCTBMA Ha
KOMMOHEHTbI /106bIX YPOBHEN CO CTOPOHbLI KOMMOHEHT 60/1ee BbICOKMX
Nepapxmyecknx ypoBHeil;

— B3aMM03aBUCUMOCTb AeCTBUI/ i KOMMOHEHT BEPXHUX YPOBHEN OT
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I» N HUM Ma BO34eNCTBMA M OT (PYHKLMOHMPOBAHUA KOMMOHEHT
MM*un4y ypoBHER, MHpOpMauLMa O KOTOPbIX MepefaeTcs BEPXHUM
tpOMHNM.

I |>c lyjii.rare B MEPapXmyeCKMX CTPYKTypax KOMMIeKCOB Nporpamm
8M|MmytoTCU [Ba MOTOKA B3aWMOAEWCTBUIA MeXAy KOMMOHEHTaMu
PMLINX YPOBHEIA:

<BEPXY BHU3 — KOOPAVHUPYIOL e U YNPaBnatoLLMe BO34eACTBMSA
MppMLUIY YPOBHEN MepapXum Ha HUDKHWUE.

. ynny BBepX — nepefaya MHPOPMALMKU O COCTOAHUM U peanu-
MHUM MpeAnuCcaHHbIX PYHKUWUA KOMMOHEHTAMMW HMKXHUXYPOBHEN
/1 [>114MN BEPXHEMY YPOBHIO.

MnwmogeiicTBME KOMMOHEHT CMUCTEMbl mpefgnonaraet Bbi6op
HM..... KOOpPAMHALMMW W peann3aLnum KOOPAUHUPYIOLWNX anropuTMoB
» ML WC)()TKO COOTBETCTBYHOLWMX BO3LEACTBUIA Ha HUX.

KoopanHupyemble KOMMOHEHTbI UMEKT HEKOTOPYH aBTOHOM-
HO! M. NOBeAeHMWA U NOATOTOBKM NIOKaNbHbIX peweHuidi. CTeneHb
TIOHOMHOCTW KOMMOHEHTOB U WHTEHCUBHOCTb KOOPAWHMUPYIOLLNX
VM HK-CrBMIA yCTaHaBMBAETCA KOMMPOMWCCOM MNpU BblAefleHUN
iN pUPUYNYECKNX YPOBHEIA.

Il WMMOLECTBME KOMMNOHEHTOB B Npejefiax 04HOro YpoBHS nepap-
<HW Uefecoo6pasHO MaKCMMalbHO OrpaHW4yMBaTb, YTO MNO3BONAET
HM"" WTb 0bLiee KOOPAMHUPOBAHNE KOMMOHEHTOB M NMPOBOAMUTbL €r0
0 U.KO NO BEPTUKANN.

KOMMNOHEHTbI HUXXHUX YPOBHEW mepapxuv BAUSKOT Ha BblLIECTOA-
(iiiti K< nocpefCTBEHHO, NOCTaBNAA UH(OPMALUIO O CBOEM COCTOAHMUN
H 0 pe «ynbTaTax PYHKLWOHMPOBaHUA, & TakKXe KOCBEHHO, NOAro-
..... . BO3MOXHbIE pelleHUs s ux Bbibopa Ha 60/ee BbICOKUX
VpoiUIMX.

11n(])opmauus o pesynbTatax QYKLMOHUPOBAHUSA BEPXHUX YPOBHENA
W [bIp\M MOXeT YUNTbIBATbCA KOMMOHEHTAMMW HUXHUX YPOBHeN Ans
\ LU'MHCHUSA COBCTBEHHbIX PELEHNIA 1 AN KOCBEHHOW KoOopauHauuu.

1.1KMM 06pa3oM, HWKHWE YPOBHU uepapxuu SBAAIOTCA OCHOB-
(lLumm KomnoHeHTamu, obpabaTbiBalOWMMKN WHGPOPMaLUIO U MOArO-
| HHMANIOWUMKY AaHHble AN8 BblAayn WX 3a npefenbl NporpamMmHON
<pofbl.

()(>bI4HO NN b KOMMOHEHTbI CaMOr0 BEPXHEr0 M CAMOI0 HUKHErO
YPOBHei nepapxum MOryT 6biTb BblBE[EHbl W3 MOCTAHOBKMW 3ajauu:
i nMi.nl BepxHUin ypoBeHb — 3T0 Tpebyemas cucTema pas3paboTku, a
1-MYL1A HWXKHWIA YpOBEHb — 3TO AOCTYMHble Pecypcbl: annaparypa,
... PKHUOHHAs CUCTeMa, MHCTPYMEHTalbHble CpefcTBa paspaboTku,
nmi Mummnces 6ubnmoTekn u np. MNpoOMexyToUHble YPOBHU Mepapxuun
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onpegenalTca pas3paboTynMkom cuctembl. UToObl MepeHecTu mnpor-
paMMHYI0 CUCTEMY C YPOBHEBOWN apXMTeKTypoil Ha Apyryw nnat-
thopmy, LOCTAaTOYHO nepefenarb TO/MbKO KOMMOHEHTbl Camoro HWX-
HEero ypoBHSI MEpapxuu.

Y pOBHEBbIE apXUTEKTypbl 6blBAlOT ABYX BUAOB: 3aMKHYTbie WU
OTKpbITbIE.

B 3aMKHYTOI apXuUTeKType KaX[blli YpPOBEHb Mepapxuu cTpouTcs
Ha 6a3e HeNnocpeACTBEHHO C/EAYIOLWEr0 3a HUM YPOBHS. JTO COKpa-
WaeT 3aBUCMMOCTU MeXAYy YPOBHAMMW W YMpollacT BHeCeHUe u3me-
HEHWI B cucCTeMy.

B OTKPbITOW apxXnTEKTYpe KaXKAblii YPOBEHb MEpPapXun CTPOUTCSH
Ha 6a3e BCeX CMefylOWMX 3a HUM YpPOBHEW. ITO YMeHbLUAeT MoT-
pebHOCTb B MepeonpefeneHnn onepaunmin Ha KaXAaoM YpOBHE U
npmBoAMUT K 6onee ahtheKTUBHOMY M KOMMaKTHOMY Kogy. OfHaKo oHa
He YAO0BNETBOPSET MPUHUUNY YNPATbIBAHUS MH(pOPMAL UK, MOCKONbKY
M3MEHEHMA B KaKOM-nmbo noacuctemMe MOryT notpeboBaTb COOT-
BETCTBYHOLLMX U3MEHEHUI B MOACUCTEMaX 60nee BbICOKMX YPOBHEN.

O6uiMe NpaBuia CTPYKTYPHOrO NMOCTPOEHUS
NPOrpamMmmMHOro o6ecneyeHus

1 MporpammHbie MOAYNW, KakK MNPaBuno, pelalnT Hebo/bLyIo
(hYHKLMOHANbHYI 3ajayvyy, WCNOMAb3ylT Ha BXO4e W Ha BbIXoge
HEMHOrO AaHHbIX. BHyTpeHHME nepeMeHHble MOAYNA He CBA3aHbl C
BHYTPEHHUMW MepeMeHHbIMU Apyrux mogyneit. [03ToMy OTAeNbHbIe
MOAYAN MOTYT CO3[aBaTbCA W OTN@XWBATbCH PasIMYHbBIMU paspa-
60TUMKamMmun HezaBMCMMO APYr OT Apyra.

2. Kaxpgbiii mofgynb xapakTepusyeTrcs (DYHKUWOHANbHOW 3aKOH-
YEeHHOCTbI0, aBTOHOMHOCTbIO W HE3aBUCUMOCTbIO B OPOPMAEHUM OT
MOAYy/eid, KOTOpble ero UCMonb3ylT U KOTOPble OH Bbl3blBaET.

BbICOKYIO CTeneHb HEe3aBUCMMOCTU MOAYNeA MOXHO [JOCTUYbL C
MOMOLbI ABYX MeTOA0B ONTUMMU3ALUN:

— yCuieHneM BHYTPEHHUX CBA3El B KaX4OM MOAYNE;

— ocnabneHnem B3aMMOCBA3M MeXAYy MOLYNAMMU.

Ecnn nporpammy paccmaTpuBaTb Kak Habop npegnoXxeHui,
CBA3aHHbIX MeXAy C060/ HEeKOTOPbIMW OTHOLEHMAMMW, TO OCHOBHOE,
uyTto TpebyeTcs, — 3TO fOrajatbCs, KakK pacnpefennTb 3TU npefg-
NOXEHUsA Mo OTAeNbHbIM MOAYNAM Tak, 4TOoObl NPefNOXKeHUsA BHYTpU
Kakgoro mMoayns 6biin TeCHO CBfA3aHbl, a CBA3b Mexay nt60i napoii
NpPeanoXeHNn B pasHbIX MOAYNAX 6bla MUHUMANbHOIA.

[ns 3TOro Hy>HO CTPEMUTbLCA:
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peann3oBaTb OTAefbHble (YHKLWU OTAENbHbBIMU MOLYNAMMU
(VMiHK.ni npo4yHOCTb MOAYNS).
0cnabnATb CBA3b MexXay MOAYNAMW MO LaHHbIM, MPUMEHAN
ipM I li.ilbln mexaHn3m nepegaun napameTpoB (cnaboe cuenneHue
uvu i

| MpumMeHAOTCA CTaHAapTHbIe NpaBuaa OpraHu3auum cessein no
m/pUHMOHMIO 1 MHGOPMaLUKU C APYTUMU MOSYNAMU (CMOTPU HUXKE).

| Komnnekcbl nporpamm pa3pabatbliBaloTCcs B BUAE COBOKYMHOCTU
in N0 N.WKMX MO KOMWYEeCTBY OMepaTopoB MPOrpaMMHbIX MOAYNei,
........ XMbIX MepapXmMyeckmm o06pas3om, 4YTO AaeT BO3IMOXHOCTb MoO-
oMM 110 N OTHOCMTENbHO MPOCTO YACHWTb (PYHKUUIO W npasBuna
milTbl OTAENbHbIX YacTeli U KOMMAeKca NporpaMmm B LiefoMm.

V OnpegeneHa CTpyKTypa NPUHATMA pelleHunid. ae MOXHO, Xena-
e . YTOoObl TEe MOAYNM, HA KOTOpble MPAMO BAUSAET MPUHATOE
|* TOHHE, 6bIIM NOAYUHEHHBIMW (BbI3bIBAEMbIMMW) MO OTHOLIEHMWIO K
MpuHUMatoWemMy pelleHne MOaynHo.

@ Kak npasunio, mofynb cogepxut ot 10 4o 500 BbIMONHAEMbIX
etli'lMTpoB fA3blKa BbICOKOrO YpPOBHA. Pa3mepbl MOAyns BAUAKOT Ha
loT-T. HE3aBUCUMOCTW 3/1EMEHTOB NPOrpamMbl, NErKOCTb ee YTeHUs
H 1. InpoBaHus.

I Mogynb NPOYHbIA, MPOYHOCTb MOAYNSA U3MEPSETCS ero BHYTPEH-
HAMU CBA3AMM.

Mogynb — 3TO 3aMKHyTas nporpamMma, KOTopas BblMOMHAA Of4HY
......... NeKoNbKO (YHKUWMIA, 06nagaeT HEKOTOPOI NOTMKOA.

®YyHKUNA — 3TO BHELIHEe OnMucaHue MoAyns, T.e. 4TO fdenaeT
MOV ii. (HO He KakK OH 3TO [enaer).

loluka onucbiBaeT BHYTPEHHWI anroputM MOAYANs, T.e. KakK OH
AMHM WHCT QYHKLMIO.

K Mogynb npeackasyem, T.e. paboTta Moayns He 3aBUCWUT OT
npo N4 TOpUU ero Ucnonb3oBaHudA. Bce mog>.Www A0/MKHbI 6bITh Npes-
ftni HeMbIMKW, T.e. OHU HEe [O/DKHbI COXPaHATb HUKAKUX «BOCMO-
MMH.mud» 0 npefblgyLeM Bbl30Be.

Yhi puc, Heynosumble, 3aBUCALLUE OT BPEMEHM OWMNOKU BO3HWU-
KWW U KX nporpammax, KOTopble MblTaloTCA MHOFOKPaTHO BbI3bIBaThb
HIMPeArKa [yCMblii MOAY/b.

4 MwuHUMM3aLUS [oCTyna K AaHHbIM.

Nbl.CM AAaHHbIX, HA KOTOPble MOAY/b MOXEeT CCblNaTbCA, LO/MKEH
inT. IneyeH K MuHUMYMy. Mpob6nema rnobanbHbIX JaHHbIX HE J0/KHA
.......... M 1 nepejadveli 0O4HOr0 OrPOMHOr0O CNMCKa MapaMeTpoB BCEM
MOWNYNAM.

K) BHYTpPeHHAd npoueaypa (unu nognporpamma) — ata 3aMKHY-
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Tag nognporpamMmma, U3NMYECKM PacrosfioXXeHHas B BbI3blBalOLLEM ee
mogyne. Ee cnegpyet usberatb, Tak Kak ee TpPyLHO M301MpoOBaTb ANS
TecTMpoBaHMA (aBTOHOMHOIO TECTMPOBaHMUA), U OHA HE MOXET ObITb
Bbl3BaHa M3 MOAy/nei, OTAMUHbIX OT TeX, KOTopble ee (hU3nNYecKu
cogepxat. MNpaBga, MOXHO BKAOUNTL KOMUW BHYTPEHHEN npoueaypsbl
BO BCE MOAY/M, KOTOPbIM OHa HYXHa.

Korga Bo3HMKaeT noTpebHOCTb BO BHYTPEHHEl npoueaype, npo-
eKTUPOBLLMK JO/KEH PAcCMOTPETb BO3MOXXHOCTb OOPMNEHUA ee U
BUAe OTAEefIbHOro MOAYNS.

11. O6MeH faHHbIMY € npouedypamu.

MapameTpbl Npoueayp — 3TO «OKHa BO BHEWHWUI MUp», Yepes
KoTopble npouegypa nonyyaeT UCXOLHbIE faHHble W OTAAET CBOM
pesynbTarthl.

B nmapameTpbl cnefyeT BKAKYaTb TONLKO Te MepemMeHHble, 4epes
KOTOpble MAeT 06MeH WHGopMmauuein c Apyrumum NporpaMmMHbIMU
efvHMLaMK. Opyrue nepemeHHble —3TO BHYTPEHHEE 4eno npoueaypsl
M 60Mblle 3TW NMepeMeHHble HUKOTO HE WHTEpPecyloT.

12. Mpoueaypsbl, KOTOPbIe BbIAAOT B Ka4eCTBe pesy/ibTara TO/bKO
O[HO 3HaueHue, 0hOpPMIAIDTCA KaK (yHKLUN.

®yHKUMA yao6Hee B MCMNONMb30OBaHWMW, TaK KakK ee pesynbrat
HenocpesCTBEHHO MOXHO MCNOMb30BaTb B apUPMETUYECKOM U 10TU-
YeCKOM BbIpaXeHUsX.

MNpaBuia cBA3N NPOrpaMMHbIX Mo,qyne|7| no ynpasJIiEHNO

1 lMepefaya ynpaBneHWsA Bbl3biIBaEMOMY MOJLY/HO Bcerja ocy-
WecTBAAETCA 4Yepe3 ero Havano, T.e. 4epe3 MepBblii onepaTop Mau
KOMaHAay.

2. Ecnnm Heo6xoAUMMO MCNONHUTL MOAY/b C HEKOTOPOI BHYTPEHHEN
TOYKMW, TO BbI30B OCYLLECTBAAETCA CTaHAapTHbIM obpa3om (4epes
nepBblii onepaTop), a TOYKa Hadvana 3ajaeTcd B BUAe napameTtpa, Mpu
3TOM B Hayase BbI3bIBAEMOr0 MOAY/A AOMKEH CTOATb MEpPeKnYaTens,
KOTOpbI/i 06ecneymBaeT nepefayvy ynpaBneHns K BHYTPEHHUM TOYKaM
BXO[0B MO MapameTpy, YKasaHHOMY Mpu obpalieHunn.

3. Bbixog v3 BbI3bIBAEMOro MOAY/SA BCErga npouMCXOAUT 4epes ero
€CTeCTBEHHOe OKOHYaHWe, T.e. NMOCNe HOPMasbHOrO ero 3aBepLueHuns.

4. T10 OKOHYaHWM UCMOJIHEHNS BbI3bIBAEMOro MOAYNA yNpasBieHue
nepefaeTcs B Bbi3blBalOLWNUIA MOAY/b Ha OMepaTop, CAegyLmnii
HenocpeLCcTBEHHO 3a OMepaTopoM BbI30BA.

5. Mogynn HWU3WMNX YPOBHE NN OAHOTO YPOBHA MepapXxuu MoryT
BbI3blBaTbCA AN UCMOMHEHUS TONbKO MOAYNAMMW BbICIUWX YPOBHEMN,
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Ip MOAYNM HU3LWMKX YPOBHEW He MOryT BbI3blBaTb MOAYAU BbICLINX
...... n U, a MOAYNN OAHOTO YPOBHS — BbI3bIBAaTb APYT ApYyra.
h W kaxgom moayne Ao/mkHa 6bITb NPeAycMOTPEHA BO3MOXHOCTb
B«MMHOUYCHUS KOHTPO/bHLIX W OT/Naf04YHbIX CPeACcTB; OMepaTopsbl,
WHn |\loWwmne 3T cpefcTBa, 06bIYHO COCPEAOTOYMBAIOTCSH B KOHLLE

MonHuNa cBSI3W MpPoOrpaMMHbIX MoAyseil no nHhopmauun

I NHdpopmauua 30H rnobanbHbIX MepPeMeHHbIX AOCTYyMHa Ans
in HW M. l0BaHMA NIO6bIM MOAYNEM, BXOAAWMM B KOMMJIEKC MPOrpaMm
w m u 1 PYNMNy NporpaMm B COOTBETCTBUU C 061acTbO AEVICTBMA 30HBI
....... . M.ObIX MepeMeHHbIX, T.e. rnobanbHble MepemMeHHble MOTYT 6bITb
4(HiMuwbl He pna Bcero KoMMnekca nporpaMmm, a Nulb ANA YyKa-
#MH14L n onucaHnMM rpynnbl MOAYNENA.

' JloKasibHble MepeMeHHble AOCTYMHbI JUWbL B Mpefenax Toro
Mna\ in. B KOTOpPOM OHW onpefenieHbl UK O0BBbABJIEHDI.

I [na B3aumMo4eincTBMA Bbi3biBAEMbIX W Bbl3blBAKOLWMUX MOAYyNel
ni MAMTCA 30Hbl OOMEHHbIX NEPEMEeHHbIX, MH(OopMaLNd U3 KOTOPbIX
-an 1MLIA NIUWb MOAYNAM, HEMOCPeACTBEHHO CBA3aHHLIM NO yrnpas-
HAO,

¥ llocne oKOHYaHWA paboTbl BbI3bIBAEMOro MOAYNSA CUYMTaeTcs,
HM |" IHe rpbl He cofepXxaT MH(opMaLmnn, ABAAIOLWEelica pe3ynbTaToM
HM paboTbl. 3anpeLiaeTcs UX MCNOMb30BaTh B BbI3bIBAKOLWEM MOLYSE.

" VHpopMmayms, Haxoasulancs B permcrpax Bbi3biBaloLWero Mogy-
14 MpV BbI30Be [O/DKHA ObITb COXpaHeHa Ha Mepuoj BbINONHEHUS
VM W.)Kaemoro MoAyns U BOCCTaHOBNEHA MPW BO3BpaTe ynpasBneHuUa B
MH nTaloWwWunin Mmogynb. CoxpaHeHue PerncTpoB MOXET OCYLLeCcTBAATb
MK Bii KNBalOLWMWIA, TaK U BbI3bIBAEMbIi MOAY/b.

KoHCTpynpoBaHne 06bEKTHOI Moaenm

MpuknagHasa cucTeMa npefcTasnseT co60A MHOXECTBO B3aWMO-
*MHN HMbIX 00bEKTOB. Kaxablii 06BbEKT XxapakTepusyeTcs Habopom
. . llayeHUs KOTOPbIX OMPejenaT COCTOAHWE 00bekTa, U
na..pom OMepayuii, KOTOPble MOXHO NPUMEHATbL K 3TOMY 0OBLEKTY.

Npu pa3paboTke NPUKNAAHbIX CUCTEM YAOOGHO cuuTaTb, YTO BCe
.. TA 0OBEKTOB ABNAAOTCHA 3aKPbITbIMU (T.€. OHW HEAOCTYMHbI BHE
......... it). Onepaunn 06bEKTOB MOTYT ObITb KaK OTKPbITbIMU, TaK U
in* [*11reiMu.

lakHm 06pa3oMm, KaxAblii 06beKT MMeeT CTPOro OnpejesneHHbIn
HUM P NK ,T.e. HABOP OTKPbITbIX ONepaLnin, KOTOpble MOXHO NpuUMe-
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HATb K 3TOMY 06bekTy. Bce 06bekTbl 04HOr0 Knacca MMelT OfuHa-
KOBbI MHTepelic.

O6bekTHas mMogenb NpeacTasnseT CTaTUYECKYH CTPYKTYpPY Mpoek-
TMpyemoil cuctembl (nogcucTtembl). OfHAKO 3HAHUA CTAaTUYeCKON
CTPYKTYpbl HeLOCTaTOYHO, 4YTO6bl MOHATH M OLEeHUTb paboTy noa-
cucTtembl. HeobxogmMmo MmeTb cpeacTBa AN ONUCAHWA W3MEHEHWIA,
KOTOpble MPOMCXOAAT C 06beKTaMM U UX CBA3AMU BO BPeMs paboTbl
MOACUCTEMBbI.

O4HUM M3 Takux CpeAcTB ABNAeTCH AWHAMMYecKasd MOfelb nofg-
cuctembl. OHa CTPOMTCA nocne TOro, kak O06bEKTHas MoAenb noj-
CUCTEMbl MOCTPOEHa W MNpefBapuTesbHO cOrfiacoBaHa WM OT/axeHa.
[OvHamunuyeckas mojgenb MOACUCTEMbl COCTOMT M3 AgmarpaMm coc-
TOSAHWUIN ee 06BLEKTOB W MOACUCTEM.

Tekyliee COCTOAHME 06beKTa XapakTepu3yeTcs COBOKYMHOCTbHO
TEeKyLWMX 3Ha4YeHMWin ero aTtpubyToB M cBA3ein. Bo Bpems paboThbl
CUCTEMbl cocTaBnfAlLWwmne ee 06bEKTbl B3aMMOAENCTBYHOT APYr C
LpYroM, B pe3yfnbTaTe Yero WM3MEHAKTCA WMX COCTOAHUA. EauHuuei
BAUSHNA ABNSAETCA COObITME: KaxAoe COObITME MPUBOAUT K CMEHE
COCTOSIHMA OAHOr0 WAM HECKONbKMX 0O6BEKTOB B CMCTeMe, nNnbo K
BO3HWKHOBEHUI HOBbIX COObLITUIA. PaboTa cMCTEMbI XapakTepunsyeTcs
nocneAoBaTeNlbHOCTbIO NPOUCXOAAWNX B HEW COOBbITUIA.

Co6blTME NPOUCXOANT B HEKOTOPbLIA MOMEHT BpemeHu. Mpumepsl
Co6bITWIA: CTapT pakeTbl, cTapT 3abera Ha 100 M, Hayano MPOBOAKM,
Bblfaya geHer n 1.n. CobbITMEe He MMeeT NPOJOKUTENBHOCTH (TOUHEE,
OHO 3aHMMaeT NpeHebpeXXMMo manoe Bpems).

Ecnun cobbiTMA He MMEKT NPUUYUHHON CBA3M (T.e. OHW IOTNYECKU
He3aBUCMMbI), OHU Ha3blBAlOTCH He3aBUCUMbIMU (concurrent). Takwue
coObITUSA He BAMAKT APYr Ha Apyra. He3aBucumMble COObITUSA He MMeeT
CMbIC/1a ynopsAouYnBaTh, TaK Kak OHW MOryT NPOUCXOAWUTbL B NPOMU3-
BO/IbHOM nopsAgke. Mofjenb pacnpefeneHHON CUCTEMbl 00A3aTebHO
[O0/DKHA COfepXaTb He3aBUCUMble COObITUA U AKTUBHOCTH.

MocnepoBaTenbHOCTb COOLITUIA HasbiBaeTcA cueHapuem. [ocne
pa3paboTkM W aHanuW3a CueHapueB ONpPeaensoTcA O0ObEKTbl, reHe-
pupylolwmne N NpUHUMalOLLMEe KaXAoe CobbiTME CLeHapus.

Mpn BO3HWKHOBEHUMW COOLITUA MPOMUCXOLUT He TONbKO Mepexon
06beKTa B HOBOE COCTOSIHWE, HO W BbIMOMHAETCA AelicTBUE, CBA-
3aHHOe C 3TUM CcoGbiTveM. [eACTBMEM Ha3biBaeTCs MIHOBEHHas
onepaums, cBsfi3aHHasa C COb6bITMEM.

Mpouecc nocTpoeHns 06bEKTHOW MoAenu BKAOYaeT B cebs
cnegytolme aTansbi:

—onpegeneHne 06bEKTOB U KNAaccoB;
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- llonroToBKa cnoBaps AaHHbIX;
onpefeneHne 3aBUCUMOCTEN Mexay 06beKTamu;
onpegeneHne cBOCTB 06BHEKTOB U CBA3EN;
opraHu3auna 1 ynpou,eHue KAacCoB NpU MCMNOAb30BaHUU
MLU'TT' XomnHms;
UWNbHelillee nccnefoBaHUe U yCOBepLUIEHCTBOBaAHME MOZENN.

OnpegeneHvie Knaccos

\iii M0 BHEWHMX TpeboBaHWii K MPOEKTUPYEMON MPUKNagHON
9A( "Mc no3BonsdeT ONpefennUTb 06BLEKTHI U KflacCbl 06HEKTOB, CBA3a-
Nhi.m- ( npuknagHoli 3agadveli, KOTOpPYK AO/DKHA pewaTh 3Ta cucTema.
Mul | nccbl JONXKHbI OGbITb OCMbIC/IEHbI B paccMaTpuBaeMoil MpUK-
MnTW o6nacTu; Knaccos, CBA3aHHbIX C KOMMbKTEPHOW peanu-
«HHMH KAK. Hanpumep, CAWCOK, CT3K U T.M. Ha 3TOM 3Tane BBOAMUTb
HM MOAyeT.

I lininrb HY>XHO C BblAeNIEHNA BO3MOXHbIX KN1acCoB U3 MUCbMEHHOA
Hoi IkHOMKK npuknagHoi 3agayum (cornaweHns o tpe6oBaHmuaAx). Cne-
4¥»! UMeTb B BMAY, YTO 3TO OYEHb CMIOXHbIA M OTBETCTBEHHbIA 3Tan
lup}»HMo 1 KK, rak Kak 0T HEro BO MHOFOM 3aBUCUT fanbHeilwas cyabba
M[mif Kk I1I.

Mpn onpepeneHnn BO3MOXHbLIX KMACCOB HYXHO nocTapaTbCd
MblurnHre Kak MOXHO 60/blle KNaccoB, BbIMWCLIBAA WMMSA Kaxgoro
»mi | 1. KOTOPbIA NPUXOAMT Ha YM. B 4acTHOCTU, KaXAOMY CYLLeCTBU-
1« 1 HOMY, BCTpeyvalLlleMycs B MOCTaHOBKE 3afjayun, MOXeT COOT-
.......... nTaTb Knacc. Mo3aToMy nNpu Bbife/IEeHUN BO3MOXHbIX K/1accoB
M|1'1»40M,MMO KaXX0MY CYLLeCTBUTENbHOMY COMOCTaBUTb K/acc.

('MMCOK BO3MOXHbIX KNaccoB AO/MKeH 6blTb MPOaHanuM3npoBaH ¢
in M.I0 UCKJ/TIOYEHUA U3 HETO «HEHYXXHbIX KNaccoB». TakuMu Knaccamu
M/ MHUTCS:

M30bITOUYHbIE KNACChl: ecnu [Ba WAN HECKONbKO K/acCOB Bbl-
™4 Hol ogMHaKOBY MH(OPMaLKWIO, crnelyeT COXPaHUTb TONbKO OAMWH
hi HUX;

HEepeneBaHTHbLIE KNACChl — He UMeEloL e NPSMOro OTHOLWEHUS K
MLlolMycMe, OHM uMCKAYaKTCA;

HEYeTKO onpefeneHHbIe Kiacchl',

cBoiicTBa (aTpubyTbl), HEKOTOPLIM CYLLECTBUTENbHBIM 60MbLUEe
[|[min' IcrBytloT He Knaccbl, a CBOWcTBa (Hanpumep, MMA, BO3pacT,
............ nT.n);

onepauuii7 HeKOTOpPbIM CYLEeCTBUTENbHbBIM 6OMbINE COOT-
..... invioi He Knaccbl, a UMeHa onepayuii, Hanpumep, TenedOHHbI
H.i toH;
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—pO/IN: HEKOTOPble CYLLECTBUTENbHbIE ONPEAENsAOT UMEHa posei
B 06bEKTHOW MOJenu, HanpuMmep, Bfagenel, BOAWTENb, HayvyanbHUK,
cnyXatwuii (AN Knacca «4enoBeK»);

— peann3aunoHHble KOHCTPYKLUN: KOHCTPYKLUMK, 6Gonblie CBS
3aHHble C NporpamMMuMpoBaHWEM W KOMNblOTepamu, He crnegyet
onpefensaTb Kak Knacchbl.

MMoAroToBKa CnoBaps fAaHHbIX, COAEepXaliero 4eTkme U HeaByc-
MbICNIEHHble OMnpejeneHns BCeX 06bLEKTOB, KnaccoB, CBOWCTB (aT-
pubyTtoB) M np. be3 Takoro cnosaps 06CYyXAeHWe MpoeKTa C KON
neraMmu no paspaboTke M 3aKa3uMKaMu CUCTEMbl He UMEET CMbICa,
TaK Kak KaxAblli MOXET N0-CBOEMY UHTepnpeTupoBatb 06Cyxaaemble
TEPMUHbI.

OnpegeneHvie 3aBUCUMOCTelA. [pexae BCEro U3 KNaccoB WCKHO-
yalTCA CBOMCTBa, ABAAKOLWMECA SABHbIMW CCbI/IKAMW Ha Apyrue
Knaccbl; Takme CBOWCTBA 3aMEHAIOTCA 3aBUCUMOCTSAMMU.

AHanornMyHo TOMy, Kak MMeHa BO3MOXHbIX K1acCOoB MOayvanuchb
M3 CYLLECTBUTENbHbIX, BCTPEYAOLWMUXCa B NpeABapuTenbHON nocTa-
HOBKE MPWKNAAHOM 3ajayn, MMeHa BO3MOXHbIX 3aBUCUMOCTEl Moryr
OblITb NONYYEHbl W3 rNarofoB WAW [NarofbHbiX 060p0OTOB, BCTpe-
YalLWMXCcA B YKa3aHHOM [OKyMeHTe. Tak 06bIYHO OMWCLIBAKOTCA:
hun3nyeckoe MonoxeHune («cnefyeT 3a», «ABMASETCA 4aCTblO», «COAep-
XUTCA B»), HanpaBneHHOe felcTBUe («NPUBOAUT B [ABUXKEHUE»),
obuweHne («pasroBapuBaeT C»), MPUHAANEXHOCTb («UMeeT», «fAB-
NAeTcsA 4YacTbio») W T.M.

3ateM cnepyeT y6paTb HEHYXHble WAW HenpaBWU/bHble 3aBU
CUMOCTM, UCNONb3YA CMeAyIoLWmne KpUTEpUn:

—3aBUCUMOCTY MEXXJY MWCKMOYEHHbIMU KiaccaMu JO/MKHbI Obl 11
NCKJIOYeHbI, 60 nepeOpMynnpoBaHbl B TePMUHaX OCTaBLUMXCH
KNaccos;

— HepeNeBaHTHbIe 3aBUCUMMOCTMW U 3aBUCUMMOCTMW, CBfA3aHHbIE C
peanu3aumnen, fOMKHbI 6bITb UCKHOYEHBI;

— TpeHapHble 3aBUCUMOCTH, 6OMbLUYI0 YaCTb 3aBUCUMOCTER Mex/iy
TpemMa WAM 60AbLIMM YMCAOM KacCOB MOXHO PasnoXWTb Ha Hec-
KONbKO GUHapHbIX 3aBUCUMOCTEN;

— MPOU3BOAHbIE 3aBUCUMOCTU — 3aBUCUMOCTMW, KOTOPblE MOXHO
BbIpa3nTb Yepe3 Apyrue 3aBMCUMOCTU, TaK KaK OHU MU3ObITOYHbI.

Ypanus n30bITOUHbIE 3aBUCUMOCTU, HYXHO YTOUHUTb CEMAHTUKY
OCTaBLUMXCA 3aBMCUMOCTEW cnegfyrouium o6pasom:

— HEeBepHO Ha3BaHHble 3aBUCUMOCTMW cnefyeT MepeMMeHOBaH.,
4TO6bl CMbIC/ UX CTan MOHATEH;

— UMeHa ponei, ux HyHo Ao6aBWUTbL Tam, rae 3TO Heo6XoLMMO.
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umu POAM ONUCbLIBAET POSib, KOTOPYID MrpaeT COOTBETCTBYHOLLUIA
»bit! ©n gaHHOW 3aBUCMMOCTM C TOYKM 3peHUsa APYroro knacca,
[Hm IkytoLero B 370 3aBUCUMOCTU; €CU MMSA POAU ACHO W3 MMEHW
i NN <W, ero MOXXHO He yKa3blBaTb;

KBaNU(ukaTopbl, 406aBNAA UX TaM, rAe 370 HEOOX0AMMO, Mbl
hi...... 371eMEHTbl KOHTEKCTa, YTO NMO3BOAsAET 4OOMNTbLCA OJHO3HAUYHO
HOTU(DUKaALUN OBBLEKTOB; KBANMMUKATOPbLI MO3BONAKT TakXe yn-
|[HW in N. HeKOTOpble 3aBUCUMOCTU, MOHU3UB UX KPaTHOCTb;

KpaTHOCTb 3aBUCUMOCTEN, AN HUX Heobxoaumo [o6aBUTb
oflmwaycHUa; nNpu 3ToM cnegyeT MOMHUTb, 4TO KpPaTHOCTb 3aBu-
*HM<W rell MOXeT MeHATbCS;

HeyYTEeHHble 3aBUCMMOCTMW [LO/KHbI OblTb BbIBNEHbI U [0-
HOK M HW B MOfENb.

YTOYHeHWe cBoicTB (aTpmbyToB). KoppeKkTupylTCcA CBOMCTBA
Mm <oH, BBOAATCSH, B Cly4yae HeEO6XOAMMOCTU, HOBbIE.

<  'MolicTBa, Kak npasuno, ¢nabo BANAKT Ha CTPYKTYPY O6BLEKTHON
MM N in  He cnepyeT CTpPeMUTbCA ONPefeNnTb Kak MOXHO 6ofbLue
| in®iii hi: 60/1bLWIOE KONMYECTBO CBOWCTB YC/IOXHSET MOAENb, 3aTpya-
HWUT | NOHUMaHWe Npobnembl.

Heo6xofMMo BBOAWMTbL TONbKO Te CBOWCTBA, KOTOPble WMMET
MMTLWeEHWEe K MPOEKTUPYEMO NpuUKNafHOW cucTeme, onyckas cny-
YHHHMe, ManocyliecTBeHHbIe W MPOU3BOAHbIE CBOCTBA.

Hapsagy ¢ aTpubyTamm 00beKTOB HEO0OXOAUMO BBECTM W CBOICTBA
LML MMOCTE Mexay knaccamum (CBA3eil mMexay o6bekTamu).

Mpu YyTOYHEHWUWN CBOWCTB PYKOBOACTBYHTCA HUXKeNepeuyncsneH-
HbIMU KPUTEPUAMM.

(MMeHa cBOWCTB Ha 06beKTbl. ECNM Hannune HEKOTOPOIi CYLHOCTH
HAa Hec, YeM ee 3HaYeHMe, TO 3TO OOBLEKT, eC/IM e BaKHee 3HauyeHue,
........ 0 CBOWACTBO.

Mpumepsbl. HavyanbHMK — 370 06bEKT. 3apnnaTa — 3TO CBOMCTBO
.......... .MeHne BecbMa CYLLeCTBeHHO). Topod — Bcerga o6bLeKT, X0TA B
HIFMUOPBIX CAy4Yasax MOXET MoKas3aTbCHA, YTO 3TO CBOWCTBO (Hanpu-
Y. p ropof Kak 4yactb agpeca upmbl).

Il iex cnyyaax, Korga HY>XHO, 4Tobbl ropof 6bi1 aTpubyToMm,
| n-gyr 1 onpefennTb 3aBUCUMOCTb (CKAXEM, HAXOAWUTCHA) MeEXAY
* HAi UMK hupma n ropog.

Kuy wipmkaTopbl. Ecnn 3HaueHue CBOWCTBA 3aBUCUT OT KOHKpeET-
...... . KOHTEKCTa, ero cfegyeT caenatb KBanngpumkKaTopom.

ViMeHa. MeHam 06bIYHO Nlyylle COOTBETCTBYHOT KBAN(PUKATOPDI,
........ noiictea 06BEKTOB; BO BCeX Cay4asx, Korja umsa nos3sonset



caenatb BbI6Op M3 0O6BLEKTOB HEKOTOPOro MHOXECTBa, ero cnegyet
chenatb KBaMuKaTopom.

NpeHTudukaTopbl. NaeHTUDUKATOPbl 0O0BEKTOB CBfi3aHbl C UX
peanusauueii. Ha paHHMX CTaguMax MPOEKTMPOBAHWUA WX He cneayet
paccmaTpuBaTb B KauecTBe CBOWCTB.

ATpubyThl cBA3eiA. Ecnu HEKOTOpoe CBOWCTBO XapaKTepu3yeT He
006BEKT cam no cebe, a ero CBA3b C ApYruM 06beKTOM (06BbEKTaMWU), TO
3TO aTpubyT CBA3U, a He aTpubyT 06BEKTA.

BHyTpeHHWe 3HayeHus. CBoiicTBa, onpedenstoline ANLb BHYT-
peHHee cOCTOAHWE O06bekTa, He3aMeTHOe BHe 06bekTa, crnegyeT
UCKMIYNTb U3 PACCMOTPEHUS.

HecyulecTBeHHble feTanum. CBOCTBA, He BAMAKOLLME HA BbINOA-
HeHWe 0GONblUel YacTu onmepawunii, peKOMeHAYyeTCs OnyCTUTh.

OpraHmsau,vm CUCTEMbI KflacCoB C Mcnosib3oBaHMeM HacsieqoBaHuA
HeobxogmMmo nocTapaTbCA HaWTU cymepknacchl AN BBELEHHbIX
KnaccoB. 9TO NOME3HO, TaK KakK MPOSACHAET CTPYKTYpy MOAenu u
obneryaeT MOCNefyOLWY0 peannsayuio.

[JancHeiillee nccnegoBaHne 1 ycoBepLUEHCTBOBaHME Mogenu. Jinuib
B OYEHb PefKMX Cly4yasix MOCTPOeHHas 06beKTHas MOJeNb cpasy e
OKa3biBaeTCA KOPPeKTHOW. Mogenb AomKHa ObiTb McCnefoBaHa U
OTNaXeHa.

HekoTopble OWWGKM MOFYT ObITb HalAeHbl MpU KUCCNef0BaHUU
mMoZenu 6e3 KomnblTepa, ApYyrve — MNpu ee MHTepnpeTauunm COB-
MECTHO C AMHAMMNYECKON U PYHKLMOHANLHOW MOAENSMU Ha KOMMbHO-
Tepe (3TM MOfJeNnM CTPOATCA NOCMe TOro, Kak 06beKTHas MOfenb yxe
NMOCTPOEHA).

B ocHOBe 6eCKOMMbLIOTEPHOrO NOMCKa UM MCMpaBneHns OWMNBOK B
06BLEKTHON MOJeNM nexaT BHEWHWe NpU3HaKW, MO0 KOTOPbIM MOXHO
HaxoAuTb OWKNOKN B MOAENN; 3TV NPU3HAKN MOTYT ObiTb 06befUHEHDI
B cliegytowime rpynmbl.

Mpu3Hakn nponyLlieHHoro o6bekTa (Knacca):

— HEeCMMMETPUYHOCTM CBf3eli U 0606w eHNin (HacnefoBaHWiA);
ANS ncnpaBneHNsa OWMWOKM HeobxoauMMo A06aBUTb MPOMYLLEHHbIE
Knaccel;

— HecooTBeTCTBMe aTpMbYTOB M onepayuii y Knacca; 4Ns ucnpas-
NeHns oWN6KN HEeoBXOAMMO paclLenuTb Knacc Ha HeCKOMbKO ApYrux
KnaccoB Tak, 4TO6bl aTpMbyThl M OMepaLuum HOBbIX K1acCoB COOT-
BETCTBOBaNN APYr 4pyry;

—o06HapyxeHa onepauusa, He WMeloLlwas YAOBAETBOPUTENLHOTO
LLeNeBOro Knacca; Heobxogumo [06aBUTb NPOMYL,EHHbIV LENeBoin
Knacc;
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06Hapy>XeHO HEeCKO/NbKO 3aBMCUMMOCTEN C O4MHAKOBBIMM MMe-
MIMA © Ha3HauyeHWeM; Ans ucnpabneHuUs OWKUOKM HeobXoaumo
8l|i"iiin> 0606LW,eHe M [06aBUTL NPONYLLEHHbIA Cynepkaacc.

/T Takn HeHy>KHOro (NMLLIHero) macca:

HexBaTKa aTpubyToB, onepaynini 1 3aBUCMMOCTEN Y HEKOTOPOTO
KuT4ya; 4N ucnpaBneHus owwnbkuM HeobXoguMO MOJyMaTb, He
M rd\r| M MCKAYMTL TaKO Knacc.

[[[*n TaKu NpPONyLIEHHbIX 3aBNCUMOCTEiA:

OTCYTCTBYIOT MNyTW AoCTyna K onepauusaM; ANs UCNpaBieHus
Mmnkxkn Heobxogmmo fo6aBuTb HOBble 3aBMCMMOCTM, o6ecneyu-
HHHHMUC BO3MOXHOCTU 06CAYXMBaHWA COOTBETCTBYIOLMX 3anpoCOB.

Mpy Takn HeHY>KHbIX (MNLLHMX) 3aBMCUMOCTEIA:

M36bITOYHAA MH(pOpPMaLUA B 3aBUCUMOCTAX; ANS MCNpaBieHUs
...... . Heo6X04MMO WCKNYNTb 3aBUCMMOCTU, He gobasnstowue
HoBoli uMHGpoOpmauum, nam NOMETUTb WX Kak MPOW3BOAHbIE 3aBu-
1MMOCTH;

He xBaTaeT onepauuil, nepecekallWMX 3aBUCUMOCTb; ANA
M npaBneHns owmn6KM Heo6X04MMO NOAYMaThb, HE cnegyeT A UCKAIO-
YUM. TKYH 3aBUCUMOCTb.

Mpn Takn HenpaBWILHOrO PasMeLLEHNS 3aBUCUMOCTEiA:

MMeHa pofiell CAMILIKOM LIMPOKW WAM CAUWKOM Y3KW NS WX
* bICCOB; ANA UCNPaBeHNA OWNOKM HEOO6XOANMO MepeMecTUTb 3aBU-
| UMOCTb BBEPX WM BHW3 MO Mepapxuu Kaccos.

Mpu3Haky HenpasLUlLHOrO pa3meLLeHns aTpuoy TOB:

HEeT Heo6X0AMMOCTH JocTyna K 06bEKTY MO 3HAYEHWUAM OAHOrO
w1 ero aTpubyToB; ANA McnpaaTeHWs OWWBKM cnefyeT paccMoTpeTb
Hv*no nu BBeCTW KBanU(ULUNPOBAHHYH 3aBUCUMOCTb.

JOKYyMeHT «BHeLHAA cneundukayms»

JOKYMeHT «BHewHss chneyudukaumsa» sBnsetcs AasbHelwnm
p MHUTUEM AOKyMeHTa «CorfaleHve o TPeGOBaHWUAX» U OTpaxaeT
p> i MNaTbl BHELIHEro NPOEKTMPOBAHNA MPOTrPaMMHOr0 oGecrnedeHus.
V MU NPUHATO Ha3biBaTh 3TOT AOKYMEHT « TEXHUYECKUM MPOEKTOM». B
HU. K[uee BPeMs 3TOT AOKYMEHT CTann yalle Has3biBaTb «ICKM3HbLIM
MPOEKTOM».

[OKYMEHT «BHewWwHas cneyndpurkayna» COAepPXUT ONucaHus
BHEWHUX (YHKUMIA MpoekTa M OXMAAEMOro noBeAeHus paspabatbl-
Ml MOT NPOAYKTA C TOUKW 3PEHNS BHELIHEro rno OTHOWEHUIO K HeMy
nan nojaTtens — nonb3oBaTens.

BHellHAs cneyndukayms COAepXMT AOKYMEHTaUW0 OnucaHus
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ANWb BHELWHNX acneKToOB NPOrpaMmMHOro m3genmsa (4To npeacraBnan
coboli mM3genme) M He CBA3AHO C ero BHYTPEHHeR CTPYKTYypoW (Kak
nporpaMMHoOe M3genne OpraHu3oBaHo).Ml MOXeT cogepxarb:

— Ha3BaHWe UM KpaTKoe OnucaHue MPOrpamMMHOro u3fenus;

— PYHKLMNOHANbHY CXEMY CUCTEMbI;

—opraHusaunio guanora nNporpaMMHOro M3genus ¢ MNob3o0-
BaTenem;

—oOonucaHne MeHK, NOAMEHI, LeNCTBUIA (PYHKLMUOHANbHBIX
Knasuu;

— BCE 3KpaHHble (DOPMbl MAM MPOTOKO/bHbIE 3KPaHHbIE CO-
o6 eHns;

—co06LeHuns, BblfaBaeMble NOJIb30BATE/NI0 BO BPEMA NPOBELEHUSA
ceaHca paboTbl NPOrpaMMHOr0 M3AeNnsa U OTBETbl HAa HUX;

—coobuweHna 06 owmnbKax;

— NOACKAa3KM NOMb30BaTE/NIO, OpraHM3auma nomMoLu;

— CTPYKTYpY W opraHusauunio 6a3 faHHbIX;

—onucaHne 1 NOAr0TOBKY BXOAHbIX LaHHbIX;

— BbIXOfHble NeyaTHble (OpPMbI;

—/Apyrve BHELHUE COMPSXeHUA MPOrpaMmMHOr0 u3fenus.

BHewHAa cneyndurkauma npefHasHauyeHa AN LWMPOKOA aypu-
TOpuMW, BK/AKOYaA Monb3oBaTensa (4ANA NPOBEPKU M 0A06peHMS),
aBTOPOB [OKYMeHTauuuW ANnd MoSib30BaTens, BCEX Y4acTBYHOLIMX B
nMpoekTe NPOrpaMMMUCTOB, a TakXKe BCeX TeX, KTO OyaeT 3aHMMaTbCH
TeCTUpOBaHWeM MPOAYKTa.

JOKYMEHT AO/KEH OblTb YMTaeMbIM W XOPOLUO NIOTMYECKU opra-
HU30BaHHbIM. OH LO/KEH YYNTbIBaTb BCE TPeHOBaHMA MOMb30BaTENS U
0TBeuYaTb Ha BCe BONPOCHLI MOMb30BaTenei u paspaboTumkos B 061acTu
(hYHKLMOHanbHOM pa3paboTkn. Ecnu TpeboBaHMe MONb30BaTeNs He
MOXEeT 6bITb Y0BNETBOPEHO, HEOBXOAMMO 06BLACHUTbL, MOYEMY, a He
MPOCTO UCKAKOYNTL €r0 U3 cneunpunKaLmnm.

Cneunpukauma BHELWHEro npoekTa — 3TO AOKYMEHT, 06bAc-
HAOWMNIA B BM3HEC-TepMUHAX, YTO M B KakKOM BWAe LO/DKEH AenaTb
nporpaMMHbIii NpoaykT. Bce B HEM JO/MKHO NpeAcTaBnAaTb WHTEpec
4na nonb3oBaTens.

JOKYMeHT nuweTca Ha eCTECTBEHHOM fA3blKe B TEPMUHAX MOHAT-
HbIX M MONb30BaTeNnto, U paspaboTynky. OH He JOMXKEeH ObiTb ne-
perpyxeH TeXHUYECKUMU NOAPOBHOCTAMU, CTPYKTypamu (aiinos u
NPOYMMU TEXHONOTNYECKUMUN AeTanamu.

Monb3oBaTentd MHTepecHO OyaeT 3HaTb, Kak 6OyAeT ycTpoeH
MHTep(einc MPUNOXEHWUA: COCTAB MEHK, BHEWHMWA BUL 3KpaHa,
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| Hu/ukasku n nomouib Nonb30BaTEN0 W T.4; Kakue OT4YeTbl GyayT
| H< nraeneHbl npodammoii M Kak OHa BGyfeT OCyLlecTBAATL MEPEX0s
| V¥ ofiHoii Toukn B Apyryto, UHTEPaKTUBHBI peXxum paboTbl.

XenatenbHo, 4T06GbI cneuyundukauma 6bina ygobounmTaemoli,
LMNKOA, TOYHOW U ucuepnbiBatoWen. LBYCMbICNIEHHOCTb B CMELU-
(huK, MWK HegonycTuma.

B pa6ote Parnas DL Technigue for software module specification
Willi examples. A.A. TapHac npeanoXxun cneaywowmnin MeTon cocTas-
HW/N cneumdurKkaymm Ha NporpamMHbIA MOAYb.

| NHpopmaumsa 0 CTPYKTYpe BbI3bIBAKOLWLETO MOLYNS He [LO/MKHA
I'NwdKaTbCq BO BHEWHEW cneun@uKayum Ha Bbi3biBAEMbIA MOAY/b.

? BHewHAas cneun@ukaums 4oMKHA 6bITb HAaNUCAHA Ha NOHATHOM
Www. toBaTento U Npou3BOAUTENIO N3blKe NS YMEHbLUEHWS BepoAT-
1M1 W BO3MOXHbIX HEL0PA3YMEHWIA.

Y Mogynu fomKHbl 6bITb NOCTPOEHbI TakMM 06pa3om, 4To6bl Npu
HO CXO4MMOCTM BHELWHUX W3MeHeHWii B O4HOM M3 HWUX He MpUXo-
jHiiiui I. 661 M3MEHATb CBA3aHHbIE C HAM MOZY/IM U NPOLELYPSI.

¥ PeleH3eHT BHELWHeR cneynpukauum [OMKEH cyYMTaTb, 4To
(MHYT peann3oBaHbl TONbKO Te CBOWCTBA, KOTOPble OMNpeAeneHbl B
W HNduKauuu.

Hanpumep, ecnn BO BHeWHel cneyudukaymm 6e3 LONOMHU-
il H.HbIX OrOBOPOK HamucaHo, 4YTO «MapameTp A MOXET MPUHUMATb
Noboe 3HayeHme B npegenax oT 3 g0 14», TO OH BMApaBe MNpeano-
/loXnrb, 4TO0 APO6GHbIE 4ucna, Takue, Kak 5,71 pgonycTumebl, a
(hMHUYHbIe 3HayYeHua 3 n 14 HegonycTUMbl. HepgonycTuMbIMW ABNA-
HNin 1aKxe uymcna 123, 0, 2.9999, 3.001, 115.

5. OrpaHW4YeHns LOMKHbI 6bITb MONHOCTHIO W TOYHO OMNpeAeNeHsl,
HO NMPUYMHY BO3HUKHOBEHUSA 3TUX OTpPaHWYEHWi yKasbiBaTb Heo6A-
bIFCJ/IbHO.

MpMUNHBI OFpaHWYEHUA MOXHO BKAKOUYUTb BO BHYTPEHHIOHO
sucuudmkaymio, ecnn ata UHpopmauus B fanbHeiiwem 6yaet Nomo-
WK, cneunanuctam, ycTpaHAawoWwWmUM fgedeKTbl WU PacIUPAOLLUM
VO1IMOXXHOCTU mopgyneid, mn3beraTb HapyLlleHUs YCTaHOBEHHbIX Orpa-
HUYEHWA.

6, MpoBepka KOPPEKTHOCTM U NOMHOTbI BHELIHeR cneyngpukaunm
IOHXXHAa MPOBOAUTLCA ele A0 Hayana NporpaMMupoBaHus.

Bcerga uenecoobpa3Ho nepej nNporpaMMMpPOBAHWEM OpPraHu-
llwmnate paccMOTpeHMe 3TOro LOKYMeHTa M0Nb30BaTeNsMu UM UX
|1y AcraBmuTEeNnaMU ANA YTBEPXKAEHUA WU 0f06PeHMs.
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PE3IOME

* KOHCTpyupoBaHMe NporpaMMHOro o6ecrneyvyeHns BbINOMHAETCA
6e3 MCMONb30BaHUA fA3blka NPOrpamMMMpPOBaHUA, HO C OpUeHTauuein
Ha onpejeneHHbI NPOrpaMMHbIA MHCTPYMEHT pa3paboTku [MO.

* B npouecce KOHCTPYMPOBaHUA MNpOrpaMMHOro u3genus ocy-
WeCTBNAOT: (PYHKLMOHANbHYIO AEKOMMO3MUMIO pellaeMoi 3afauw,
BHellHee npoekTupoBaHue MO, npoekTupoBaHue 6asbl JaHHbIX,
NpoeKTMpoBaHue apxuTekTypbl MO.

* BHellHee NMPOEKTMPOBaHWe MPOrpaMmMHOro obecneyeHms — 3aTo
MpoLecc OMMCaHUA BHEWHWUX (PYHKUWIA NpOeKTa U 0Xuhaemoro
noBefeHns paspabaTbiBaeMOro MpPoAyKTa C TOUKWU 3PEHUS BHELUHEro
Mo OTHOLIEHMIO K HEMY Habnojatens-nonb3oBaTens.

* Llenb BHELIHEr0 NMPOEKTUPOBAHNS — «KOHCTPYMPOBaHME» BHELL -
HUX B3aMMoOfAeicTBUA Byayllero NpOrpaMMHOr0 NPoAYKTa C BHELUHEN
cpepoii (06bIYHO C nonb3oBaTenem) 6e3 KOHKpeTusauuu ero BHYT-
PeHHEro yCcTpoOCTBa.

* BHelHee MPOEKTMPOBaHWE MPOrpamMMHOr0 u3genns Bblpa-
XaeTca B (POpMe BHEWHMX cneunmduKauuii, npefHasHayYeHHbIX AnA
WNPOKOM ayauTopuun, BKKOYas MOMb30BaTeNs, aBTOPOB LOKYMEH-
Tauum LNS NONb30BaTens, BCEX YYacTBYWOLW WX B NPOEKTe Mporpam-
MUCTOB, & TakKXe BCeX Tex, KTO OyAeT 3aHMMaTbCA TECTUPOBAHMEM
npogyKTa.

* B 3aBMCMMOCTM OT MaclwTaboB MpoeKTa OTBETCTBEHHOCTb 3a
KOHCTpyMpOBaHne MpOrpaMmMHOro o6ecneyeHnsa LO/MKHbI HECTU OAUH
— [iBa YenoBeka.

* BHellHee MpoOeKTMpOBaHWe MNPOrpaMmMHOro obecrnevyeHus mano
YyeM CBfi3aHO (ecnu cBA3aHO BOOOGLLE) C nporpammupoBaHuem. bosnec
HenocpeACTBEHHO OHO KacaeTca NOHMMaHusA 06CTaHOBKK, NPo6iem u
HY>XA NOnb3oBaTens, NCMxXonornu obuweHns yenoseka ¢ IBM.

* [pouecc MPOEKTMPOBAHWUA apXUTEKTYpbl MporpamMmMHoro obec-
MeyeHUs COCTOMT B MPOEKTUPOBAHUU CTPYKTYpbl BCEX €r0 KOM-
MOHEHT, YHKLUNOHANbHO CBA3aHHbIX C pellaemMoi 3ajayeil, Bkaoyas
COMPAXEHUSA MeXAy HUMU 1 TpeboBaHUA K HUM.

* Bo Bpems TpaguLUOHHOW pa3paboTKM apXMTeKTypbl npor-
pamMMHOro o6ecneyeHns BbIMOAHAETCA €ro MOAY/bHO-Uepapxmyeckoe
NOCTPOEeHMeE.

* WNepapxus npefcraBnsget co60ii CBOWCTBO YNOPAZ0YEHHOrO
MHOXECTBa KOMMOHEHT, MeXZAy KOTOPbIMW YCTaHOB/IEHO OTHOLUEHWe
npuoputeTa. KOMMOHEHTbI, MeXAy KOTOPbIMWU OTCYTCTBYET mpegnod
rMTeNbHOCTb, 06pasyloT OAUH MepapXUyecKuii YpoBeHb.
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* HUXHEMY VepapXMyecKoOMY YPOBHIO apXWUTEKTypbl Nporpamm-
HOK WU3[eNns COOTBETCTBYIOT MPOrpaMMHble U UHPOPMALUOHHbIE B
LM OKON CTeneHW HesaBMCUMble MOAynu. BepxHemy -Tpebyemas
«MnrMa paspaboTku.

" HwKHUEe YpOBHW unepapxuy ABAAKOTCA OCHOBHbIMW KOMMO-
Il wamm, obpabaTbiBaOWUMKU MHGPOPMALUIO U NOATOTaBANBAKO UMY
WWHHWE ANS Bblfayn WX 3a Npejenbl NPorpaMmMmHON cpegbl.

* O6bIYHO NULIb KOMMNOHEHTbI CAMOr0 BEPXHEro WM CamMoro HuX-
HMW YPOBHEW wuepapxuu MOryT ObiTb BbIBeAeHbl W3 MOCTaHOBKMU
hi MUM: CaMblii BEPXHUI ypoBeHb — 3TO Tpebyemasi cucTema paspa-
ih.ii 1, a caMblil HWKHWIA ypOBeHb — 3TO [LOCTYMHbIe pecypchbl:
nHnapaTtypa, onepauuMoHHas CUCTEMa, WHCTPYMeHTalbHble CpeAcTsa
[MNpn6oTkKn, nmerowmnecs 6UGINOTEKN U Mp.

* TIpoMeXxXyTouHble YPOBHU UWepapxuu OMNpefensarTcda paspa-
Monukom cucTemsl.

* YT06bl MepeHecTV NPOrpaMMHYK CUCTEMY C YPOBHEBOW apxu-
[|| lypoit Ha gpyryto nnaTgpopmy, LOCTaTOYHO nepegenatb TONbKO
*KOMTMOHEHTbI CAMOF0 HVKHEr0 YPOBHA Mepapxuu.

* B nepapxuyecknx CTPYyKTypax KOMMJIEKCOB nporpamm o6pa-
TUMCA [Ba MOTOKa B3aMMOAENCTBUIA MeXAYy KOMMOHEHTaMW pasHbiX
YPOBHeiA:

- CBEPXY BHM3 — KOOPAWHUPYIOLWME W YNpPaBnawoLLMe BO3LECT-
itiol BEPXHUX YPOBHEI MepapXxumn Ha HUDKHWUE.

- CHU3y BBEPX — nepejaya WMHPOpMaLUM O COCTOSHUWU U peanun-
WHAM NpPeAnUCaHHbIX (YHKUMIA KOMMOHEHTaMW HUXHUX YPOBHEW
nepapxuv BEPXHEMY YPOBHIO.

* B 3aMKHYTOl apXUTeKType KaxAblii YpOBEHb Mepapxuun ctpouTcs
Ha ().»1C HeMOCPeACTBEHHO CMeAYIOLEro 3a HUM YpOBHS. B 0TKpbITON —
* WK ii.Ui ypOBeHb Mepapxumn cTpouUTCA Ha 6ase BCeX CnefyroWwmx 3a HUM
YPOBHEIA.

* [puknagHyt CUCTEMY MOXHO paccMatpuBaTbh KakK MHOXECTBO
HMMMO3aBUCUMBbIX 00beKTOB. Kaxablii 06beKT xapakTepm3yeTcs Habo-
pom CBOMCTB, 3HAYEHUSA KOTOPbIX OMNPefenstoT COCTOAHNE 06beKTa, U
mMalilopom onepawuuil, KOTOpble MOXHO MPUMEHATbH K 3TOMY 06bBeEKTY.

* c 06bITE MPOUCXOAUT B HEKOTOPbIA MOMEHT BPEMEHM W NpU-
Nwm | K cMeHe COCTOAHWA OLHOTO0 WM HECKONbKUX O6BLEKTOB B
. ve lcme, NM60 K BOSHUKHOBEHUIO HOBbIX COObITUIA. PaboTa cucTembl
HPAKTCPU3YeTCA MOCNeA0BaTENbHOCTbIO MPOUCXOAAWNX B Hel co-
OL11niA.
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Tembl Ana NOBTOPeHUA

KoHCTpynpoBaHue MporpaMMHOro o6ecnedeHus.

OCHOBHbIE MPUHLMMbLI NPOEKTUPOBaHWUS MPOrpaMMHOI0 0GecnedeHus.
BHellHee MPoeKTUPoBaHWEe NPOrpaMMHOro obecneyeHms.
Mcnonb3oBaHWe KOHLENTYanbHOW LENOCTHOCTU MNpU NpoBeAeHWN
BHELUHEro MPoeKTUPOBaHMs.

OCHOBHble MpaBMna OpraHusaLuy Avanora nNpPoOrpaMMHOro 06ecreveHus
C Mo/b30BaTe/eM.

ApXUTEKTYpa NPOrpaMmMHOro obecneyeHms.

CTpemneHune K co3aHMi0 MOAYNbHbIX NPOrpamm.

ApPXMTEKTYpa NPOrpaMMHOro obecneyeHns Kak mepapxmuyeckas cucrema
TunoBas apxmTekTypa NpPorpaMMHOro oGecrneyeHus.

O6uime npaBuia CTPYKTYPHOTO NMOCTPOEHUS MPOrpaMMHOro o6ecreyeHms.
MpaBuna CBA3M NPOrpaMMHbIX MOZAYNe No yrpaBfeHuio.

MpaBuna CBA3M NPOrpamMMHbIX MoAyneii no MHGopMaLMu.
KoHCTpynpoBaHMe 06bEKTHOW Moaenu.

Mpouecc MOCTPOEHMs OO6BLEKTHON Mofenu: onpefeseHne 06HEKTOB W
KnaccoB, MOAroTOBKa CNOBaps [aHHbIX, OMNpejeneHue 3aBUCUMOCTEN
MeXay o6bekTaMu, onpejeneHue CBOWCTB 06bLEKTOB U CBA3EIA,
OpraHu3auuMs 1 ynpouieHne KnaccoB npu UCMoib30BaHUU HacnefoBaHus,
YCOBEPLLEHCTBOBAHNE MOZENMN.

LOoKyMeHT «BHeLHss cneynpukayms».



Cnasa 5. lNMporpammupoBaHue

( MOMeHTa MOABNEHWUA KOMMbLIOTEPOB U KOMMbIOTEPHBLIX TEXHO-
tnmli, & TaKXKe C BO3SHWMKHOBEHMEM TaKOro MPUHLMMINANLHO HOBOIO
M HO HOMY peAKoro BuAa AeATeNbHOCTU, KakK MporpaMmupoBaHue,
pH (haboTKa NporpamMHOro obecnevyeHms Ha NepebIX NOpax ocTaBanachb
MOHOMO/NEA CPaBHUTENbHO HeBOMbLIOI0 YMCNa OMbITHLIX MPOrpam-
MHa roH. o3aTomy Kkaxpjas rotoBaf nporpamma 6bifa WTYUYHbIM,
M WHUnayanbHbIM NPOAYKTOM BblCOKOKBanMMMUUPOBAHHOIO cne-
umnanucra.

Cam npouecc nNporpaMMupoBaHWA B HeAaBHEM MPOLWAOM 6blf
HtocTa royHo xopowo M3yyeH. Bo BCex ero TOHKOCTAX U «XUTPOCTAX»
yumnTbca pas3bupaTtbca NPUXOAUNOCH MOYTU «HA OWYMb», MeTOLOM
npo6 u owwnbok. OBnageHne HeOO6XOLMMbIMU 3HAHMAMMK WU NPUEMaMMK
/nn cocTaBNeHUs NpPoOrpaMMm [AaBanocCb TONbKO (haHATUKAM-3HTY-
MM ram 3Toro gena. B HacToswee Bpema nporpamMMupoBaHue cTano
npesgMeTOM MHOFOYUCAEHHbIX CUCTEMATUYECKUX WCCNef0BaHWUiA U
LOCTUTI0 ONPefeneHHONn cTeneHn opmannsauuu.

CoBpemMeHHOE MporpamMupoBaHue CTaBUT CBOEl Lenblo paspa-
HOLlKYy NPOrpaMMHOro o6ecneyeHMs Ha NOTOYHON NMHUMW. YXKe nMe-
i'lui HEKOTOpbIA OMbIT aBTOMaTu3auuMnm MNpou3BOLCTBA MpoOrpam-
MUPOBaHUS C MPUBAEYEHMEM MasiOKBaIMPULMPOBaHHbIX cneyua-
nuctoB. KOHeYHO 3TO KacaeTca cocTaauyeHUs TOMbKO TakMX Mporpamm,
KOTOpble MULLYTCH ANA He OYEHb C/IOXHbLIX NO AOCTVKMMOCTU Lene,
Ko|ga peyb He WAET O MHOXecTBe omepayuil, MPUHATUKU HECTaH-
NpTHbIX peweHnii. BesycnoBHO, CO BpeMeHeM OyayT aBTOMaTu-
WpOHaHbl B TOW WAW WHOW Mepe BCe 3Tanbl MPOrpaMMupoBaHus,
0fHaKo 6ecnpepbiBHO YCNOXHAKTCA WM pellaeMble 3agayn, MO3ITOMY
npy Bcex ycnexax opManusaunm nporpaMMupoBaHnsa U yNpoLLeHns
npouecca OBnajeHWsa [aHHON CcneunanbHOCTbIO, NOTPe6HOCTL B
MbICOKOKBANM(PULMPOBAHHbLIX Cheunanuctax-nporpammumcTax 6yget
BCerga BbICOKOIA.

MporpammupoBaHMe HauyMHaeTCsd YXe B (pase KOHCTPyUpoBaHUA,
| H TONbKO CTAHOBATCHA [LOCTYMHbIMW OCHOBHble cneunpukaumm Ha
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OTAeNbHble KOMMOHEHTbl NMPOrpaMMHOro obecneyeHns, HO He paHee
yTBEPXAeHNa cornaweHus o TpebosaHnax. MepekpbiTue a3 nporpam
MWUPOBAHWA W KOHCTPYMPOBaHUA MNPUBOAUT K 3KOHOMWUM 06Let0
BpeMeHU pa3paboTKKU, a TakKXe K 00ecrneyeHW0 MNpPOBEPKM Mpa
BMbHOCTW MPOEKTHbIX PELIeHU, N B HEKOTOPbLIX Ciyyasx BAusAeT h.i
peLleHne Kn4YeBbiX BONPOCOB.

B dhase nporpammupoBaHuns paboyas Harpyska paspaboTku npor
pamMmHOro obecneyeHus gocTuraet HamboMblled BeNMUUHbI. Ha 3ToMm
3Tane BbINONHSAeTCS paboTa, CBA3aHHas cO COOPKOW MPOrpamMHON
n3genmsa. OHa COCTOUT B NOAPOOGHOM BHYTPEHHEM KOHCTPYMPOBAHMWM
nNporpaMMHOro npogykra:

— BHELWlHee NpPOeKTMpOBaHMe Kaxporo moayna (paspaboTka
COMPAXEHWIA KaXAOro moayns);

— MNPOEKTUPOBaHWE NIOTMKKN Kaxgoro moayns (onpegeneHue
JaHHbIX, Bbl6Op anropuTma, pa3paboTka NOruMKuM, KOAUPOBaHuWe,
TECTUPOBaHMUE).

BHelIHee NMPOeKTMpOBaHME MOAYNS MOXET ObiTb MEPEXOAHbLIM Oi
aTana KOHCTPyWpOBaHMA NpPOrpaMMHOro obecrnevyeHus B 3Tam npoi
pammunpoBaHus. BHauane BpeMeHW nociefHero OKOHYaTeNbHO onpe-
LensiTca BCE BHEWHWE XapaKTepUCTUKM KaxAoro Moayns, T.e.
onpeaenaTcsa CBeAeHMsA, HEOOXO04MMble BbI3bIBAOLLMM €r0 MOAYAM,
M Huyero 6onbwe. Xopowo 3Ty MHGOPMaLUI BKAKUYUTL B BUAe
KOMMEHTapua B Hayane TeKcTa MPOrpaMMHOr0 MOAYNS.

NHaye 3Ty (pasy XM3HEHHOrO LMKNa NPOrpamMHOro M3fenus
Ha3blBalOT «BHYTpeHHUM NpOeKTMpoOBaHMEM». ITa pasa 3aBepluaeTcs,
Korga pa3paboTumky 3aKOH4YaT LOKYMEHTMpOBaHue, 0TNagKy U KOM
MOHOBKY OTAENbHbIX YacTeil NporpamMmMHOro usgenhs B O4HO Lenoe.

Anropntm

Cnoso «AnroputM» npousowno ot cnosa «Algorithmi», B
NAKLWerocs NaTUHCKON TpaHcAMTepauuein apabckoro MMeHu ys3
6ekckoro marematmka Moxammega M6H Myca anb-Xopesmu, KO-
TOpbiil ewe B IX Beke (825 r.) onucan npasuna BbIMONHEHUSA YeTbIpex
apuiMeTNYECKNX JEACTBUIA B BECATUYHOW CUCTEME CUUCIEHWUSA.

ANropUTM — TOYHOE npefnucaHue, KOTOpPoe 3afjaeT npoLecc
(HasblBaWMACA anrOPUTMMUYECKMM), HaUYMHAKOLWUICA C NPOU3-
BO/IbHbIX MCXOAHbIX AAHHbIX W HANpaBfieHHblA Ha MOAy4YeHWe Mof-
HOCTbIO OMpPejensaeMoro 3aTUMW WMCXOAHbIMW [aHHbIMW pe3ynbTar
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JIm"puTMuMYecKnMin npouecc npefcTaBnseT coboi asTanbl (warwn)
floiiu’noBatenbHoOro npeo6pas3oBaHUsA WCXOLHbLIX LaHHbIX B pe3y/b-
ngyowue.

MpencTaBNeHHbIA anropuTM MULWETCA Ha eCTeCTBeHHOM (pasro-
MMPMOM) A3blKE, C MCMOAb30BaHUEM TEPMWHOB OTpac/iu, B KOTOPO/
puHMerca 3afjava, WU He LO/HKEH COAepXaTb NPOrpamMucTCKue Tep-
kiiim.i, Tem 60nee anropuTM He MOXET cofep>kaTb OMNepaTopbl A3blKa
Hpoi pammunpoBaHusa. CymTaeTcs, 4TO NO NPeACTaB/IEHHOMY airOpUTMy
MM+iit) HanucaTb Nporpammy MNpaKTUYecKU Ha A6OoM si3bike Mpor-
PMMMMWPOBaHUS.

| EKCT aNropnTma [O/MKeH ObiTb YMTaeMbiM 6€3 4ONOSHUTENbHbIX
MVWH. HEHWIA aBTopa. B anroputme He MNOKasbiBalOT OMUCAHWUSA, T.K.
onucaHnma — 370 OCOBGEHHOCTM A3blKa MPOrpaMMuMpOBaHUA, a He
«opmurma. ANropuTM He MOXET ObiTb «MPMBA3AH» K KOHKPETHOMY
HHW,y NPOrpaMmMmmMpoBaHunsa. B HeEM onucbIBalOTCA KOHKPETHbIe AeiCT-
MM YTO [enaeTcs, a He KaK 3TO fenaeTcs.

OcHoBHble TpeboBaHusa K 6G10K-CXeme:

CXema BbINonHseTca B 0603HaveHuax MOCTa;

nocne Ha3BaHMA anroputma HeobX04MMO onmucaTb LEeneBble
(YHKLWUN anroputma B LENOM;

B 6/10Kax CXeMbl 00bIYHO MULLYT «CKYyrMble» TEKCTbI. M03TOMY ee
JONONHAIT NOSACHEHUAMU B pasgene «MOsCHEHUS K aNropuTMy»;

B MOACHEHWUW K CXeMe OMUCLIBAKOT AeNCTBUA OTAENbHbIX YacTel
| 4eMbl 1 B cnyvae KpaiHelh Heo6X0AUMOCTM — AEeNCTBUA OTLENbHOTO
Onoka. OnucaHue Kaxaoro 670ka cxeMbl 6eccMbiCieHHO. MosAcHeHuA
LOMKHBI COAepXXaTb HEKOTOPYH AOMOMHUTENBHYK MHPOPMaLUIO;

ynpaB/ieHUEe MO CXeMe LO/HDKHO B OCHOBHOM WATM BHU3 (BMpa-
llI>), Bo3BpalLascb Hasaj TO/IbKO B LUKNAX;

anbTepPHaTUBHO BbIMOJHAEMble BETBM [O/KHbl pa3MeLlaTbCs
napannencHo;

nepemMeHHble JO/MKHbI 6bITb MHULMANN3MPOBaHbI B KAKOM-1160
uxe ¢ onucaHuem. EciM KOMMEHTapuMM K MEPEMEHHOW He mome-
watoTcs B 6/10Ke, TO ee onucaHue Heo6X0AMMO MOMECTUTb B pasfen
[MoAcHeHNA K anroputmy»;

BXOAHbIE W BbIXOAHbIE 6M10KM Mnpouesyp AOMKHbI COAepXathb,
t0T BETCTBEHHO, BXOAHblE W BbIXOAHble (hOpManbHble) MapameTpsbl;

6/10KN MOXHO 06beAUHATL B 60/Mee KPYMHblE MYHKTUPHbLIMM
JINHUAMU, KOTOPbIE HYXXHO KOMMEHTUPOBaTb — OMWUCbIBaTb MX Has-
HauyeHwue.
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Buabl 6710KOB B CXeMax anropnTmos

1. Mpouecc

3. Mogudumkauus

5. Py4yHas onepauus

7. CnusHve V

9. pynnupoBka

11. PyuHoli BBOf CI_I

13. HeaBTOHOMHas
namsTb a

15. MepdokapTta
17. MepdoneHTa n J
19. MarHuTHbIA

6apabaH CD

21. OnepaTusHas
namsTb

23. JINHNA NOTOKOB
25. KaHan cBsisn
27. Myck / ocTaHOB  ( L]

29. MarucTpabHblii

COeANHNTENDb O

2. PelueHue, ycrnosue

4. MNpefBapuTeNbHbIA NpoLecc,
nojan roputm

6. BcrnomoraTenbHas onepauus

8. BblgeneHune

10. CopTupoBKa

12. BBog / BbIBOj,

14. IOKYMEHT

16. Konoga nepgokapT

18. MarHuTHas neHTa

20. MarHuTHbI fncK

22. Ancnneii

24. MapannenbHble AeAcTBUSA

26. CoefjmHuTENb

28. KommeHTapwuid

30. ICTOYHUK
MpreMHUK JaHHbIX

CHO

A

Q
O
O



anIMepr HENpPaBUbHO U MPaBU/IbHO COCTaB/IEHHbIX 610K-CXeM

HenpaBunbHo MpaBunbHO
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MnaHMpoBaHMe NpPOrpamMmMUpPOBaHNS

B pamkax Hucxogsuwieli pa3paboTku cyulecTBYKOT Tpu cnocoba
NNaHWpOBaHMSA MPOrpamMMMpOBaHWsA MOAYNeik: nepapxuyeckuii, one-
PALMOHHbIN 1N NX KOMBUHaLNS.

Mpn wnepapxmyeckom cnocobe NOpPALOK NporpamMMupoBaHus u
TECTUPOBaHWA MOAYyNeli onpedenseTca WX PacrofiodKeHUem B CXeMe
nepapxmn. CHayana NporpaMMupytoTcs M TECTUPYHTCS MO OTAEeSb-
HOCTU BCE MOAYNU OAHOr0 YPOBHS, 3aTeM MPOMCXOAMT Mepexos Ha
YPOBEHb HUXE WU T. 4.

Mpu onepaunMoHHOM crnocobe MOALYNM NPOrpamMMUPYOTCA U TecTu-
pytoTCa B COOTBETCTBUM C MOPSAKOM WX BbIMOSMIHEHUS MpPU 3anycke
roTOBO MPOrpaMmbi.

O6a cnocoba, MepapxuMyeckuit ¥ onepayuoHHbIN, obnagalT
CBOMMM MpeUMMyLLecTBaMn 1 HefoCTaTKaMu.

TpeTtunii cnoco6, sBAALWMUIACA KOMOWHaUMe ABYX PacCMOTpeH-
HbIX, MO3BONSET COXPAaHUTb WX MPEWMYLLECTBA W B TO XXe BPeMS
136aBMUTbCA OT HEKOTOPbLIX MX HEAOCTATKOB.

Bbibop cnocoba maaHUMpOBaHWA HENOCPeACTBEHHbLIM 06pa3om
CBA3aH C 3()PEKTMBHOCTbIO Npouecca oNnTMMU3aLmMm nporpamm. feno
B TOM, 4YTO KaXAblii M3 3TMX cnocoboB onpegenseT nocnefosa-
Te/IbHOCTb PAcnoiOXKeHUs TeKCTOB MOAYNell Ha NNCTUHTe, T.e. onpe-
fLenser YnTaemocTb M MOHMMAemMOCTb Nporpammbl. A 3T (akTopbl
CYLW,ECTBEHHO BAUSIOT Ha 3(D(heKTUBHOCTb NpoLecca oNnTUMu3auuu, B
YacTHOCTMW, yNpaBnsemMoi onTUMM3aLuUN.

Bce Tpu cnocoba nnaHWpoBaHUs ¥ peanusauuum nporpamm B
paMKax HUCXOAALLero noaxofa npeAnonaraldT UCMOJb30BaHME «3ary-
lWeK», 3aMEHAWNX Hepeann3oBaHHblE MOAYNN HUXHUX YPOBHEN,
npu oTnagkKe U TeCTUPOBaHUU MoAyneid 60see BbICOKMX YPOBHENA.

B camom nNpocTom cnyyae «3arnyLika» MOXeT 6blTb MyCTOM, HO OHa
TaKXKe MOXeT AOMOMIHATLCA onepaTopamu nevyaTu. Takoe LOMNOSHEHNE
no3BOMAET «3arnyLike» nevyaTtatb COO6LLEHWA, OTMeYaloLW e ee akTu-
BaLMio, 4TO obecneynBaeT TPACCMPOBKY MPOrpammubl.

JOononHMB 3arnywKknW cambiM¥ TPUBWANbHLIMU CUYETYMKAMM,
MOXHO 6e3 [ONONHUTE/bHbIX YCUNWIA YXXe Ha 3Tane c03fjaHua npor-
paMMbl NofyyaTb WMHGpOPMAaLUIO O 4acToTe BbIMOSHEHUSA OTAENbHbIX
YyYacTKOB MpOrpamMmbl, T. €. BbifiIBNATb Haubofee «y3KMeE», C TOUKM
3peHNs ONTUMM3aALUN, YYaCTKN.

BblgeneHne TaKMX y4yacTKOB Ha 3Tarne co3fjaHuns NporpamMmmbl Ao MX
KOAMPOBaHMA MOXEeT OMpefenAaTb A3bIK NpOrpaMmMupoBaHus ANs
KaX[0ro KOHKPeTHOro yyacTka nporpammbl. [leAicTBUTENbHO, Hanbo-
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i NMKMe», C TOYKW 3peHUs ONTUMMU3auMK, YUYaCTKU, MOXHO
MHpNrpaMmMmMpoBaTb Ha fA3blKax, AN KOTOPbIX WMMeKTCs apdek-
IHMiii.ie TpaHcnATOpbI, B YaCTHOCTW, MOXHO MCNOMb30BaTb fA3bIK
|[LLIT*miAncpa.

1M nporpamm, K KOTOPbIM MNPeAbABAAIOTCA HE OYEHb XXECTKMe
*|H (MWwaHua No 3(PeKTUBHOCTU, 3TO MOXKET UCKIIOUUTL JanbHELLYIO
UWMUANbHYO ONTUMMK3ALWIO, 4YTO JacT 3KOHOMWIO KakK 4enose-
L¥| ku\, TaK M MalWMHHbIX PeCypCcoB.

Il I.TnpoBaTh TakXKe HEOBXOAMMO OCHOBHbIE AaHHbIE.

UpesBblyaiHO TPyAHO (OpMMpOBaTb rnobanbHble AaHHbIe «HA
mHY* BO BpPeEMA KOAWPOBaHUA W OLHOBPEMEHHO CO006LWaTb O HUX
01 HMHbM nporpammucTamM, y4yacTBYHOLWMM B MPOrpaMmMuUpoBaHuu,
tt NpMHYXaas uMx NoAcTpamBaTbCA MOA Bac, a BAC — NOACTpamMBaTbCs
MMH Hux. HeobxoauMmo, HACKOMbKO 3TO BO3MOXHO, KakK MOXHO
[M«HiLllic onnucaTh BCce CTPYKTYpbl AaHHbIX, 3afefCTBYeMble HECKO/b-
knmu YNEHaMW KOMaHAbl OfHOBPEMEHHO.

| env nporpamma paspabatbiBaeTca 414 paboThbl ¢ 6a3amMu faHHbIX,
K* nocnegHee Heob6Xx04MMO TWaTenbHO CNjaHUpoBaTb. B nepByto
Ouepesb HEO6XOAMMO CNPOEKTUPOBATb OCHOBHble Tabnuubl (Han-
pumMep, ANA OTAena KagpoB (YUPMbl — aHKEeTHble [aHHble ee COT-
14 TMKoB). 3aTeM — CONyTCTBYIOLME, CNPaBOYHbIE U YCTaHOBOYHbIE
Trumubl (Hanpumep, NOCTOSHHbIE CBefeHUs 0 (PUpMe, HOMEeHKNa-
ivpn [O/KHOCTEl, TapugHble paspsgbl 1 T.4.). W, KOHEYHO, CBA3M
Mexgy aTuMmu Tabnuuamu (HanpuMep, LOMKHOCTb COTPYLHMKA 3anon-
MHcTCS No KOAY, a KOHKpeTHOe HauMeHOBaHWe COrnacHo Koay
Ocpercs 13 cnpaBOYHMKa AOMKHOCTENR).

Cpefa pa3paboTku CMCTEMbl AO/MKHA ObITb CO3faHa Takum obpa-
TW 4TOGbl BCE YNEHbl KOMaHAbl pa3paboTUMKOB C MUHUMANbHbLIMU
nupatamMu BPEMEHU MOrAM o0b6patmTbCca K NM06OW MHDOpmayun,
MHOCALLENCS K MPOEKTY.

BpeMeHHO ycnex co3gaHus NporpaMmMHOro obecnevyeHuns 3aBucuT
* yfayHoro pacnpegeneHus (nNo cnocob6HOCTAM W YMEHWUI) (hpoHTa
p.MHY bl MEXAY YNleHaMn KOMaHAbl NporpaMmMucToB. B 3aBucumoctu ot
| in)XXMOCTM W pa3mepa OTAeNbHOW BETBM MPOeKTa, ee pa3paboTKy
nopy4arT O4HOMY WM HebOoNbLW Ol rpynne NporpaMMucToB. Pacnpe-
H iICHMe (NnaHWpoBaHWE) M KOOPAWHWPOBaHWEe Bceil paboTbl nNo
*0 U1aMUI0 NMPOrpaMMHOro o6ecrneyeHns OCyLecTBNAET OLUH YENOBEK.

Heobxoanmo cocTaBWUTb AeTanbHOe pacnucaHue CPOKOB Hayana u
OKOHYaHUs pa3paboTKyM KaxAoro mMoAyns, vacTeli MpoOeKkTa U BCEro
npoekta B uenoM. MNpyu 3TOM HEO6XOAUMO Yy4WUTbIBATb BpeMs, 3aTpa-
NMHMEMOe Ha LOMONMHUTENbHbIEe KOHTaKThbl C 3aKa3uyMKOM, pa3paboTKy
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CneunPurUecKUX WHCTPYMEHTA/bHbIX CPEACTB, & TakXe BO3MOXHbIM
npo6nembl, CBA3aHHble C HenpegBUAEHHbIMU OOCTOATENLCTB MU
(Hanpumep, 60n1e3Hb COTPYAHMKA WAW 4YacTMYHasa MoTeps LaHUM*
BCNefcTBMe cbOeB anmapaTHOro obecrneyeHus).

B panbHeiwem BcA KOMaHAa pa3paboTYMKOB A0/DKHA PerynspHo
BCTpeyaTbCA ANs 06CyxAeHMA Tekywel paboTbl. Ha 3Tux BCTpeuy,u
OyZeT Npon3BOAUTLCA Kak 0630p BCEro npoekTta, Tak n 0630p Kaxgoll
MOAYNSA HWU3KOr0 YPOBHA, & B OTAENbHbIX Cayyasx — 0630p ncenny
Kofa, pa3paboTaHHOro KaXAblM Y/IEHOM TpynMbl.

MpoeKTUpPOBaHUE NOTUKWN MOZAYNSA

BHyTpeHHee NPOEKTUpPOBaHNE — OfAWH W3 MOCAeAHUX 3Tarnom u
ONVHHOWM Uenu npouecca MPOEKTUPOBaHUA MporpaMmHOro obec-
neyeHns. OHO npeacTasBnseT coboil NogpobHOE BHYTPeHHee KOHU
pyvpoBaHWe NPOrpamMMHOro NpoAyKTa, pa3spaboTKy sHyTpeHHem
NOTUKN KaXOoro MOAYNS CUCTEMBI, KOTOpas 3aTeM BbipakaeT»
TEKCTOM KOHKPETHOI nporpaMmmbl.

Cnepywowue npeffioXeHns cocTaBisalT HAbpPOCOK AUCLUMNIN
HUPOBAHHOIO NOAXo4a K MPOeKTUPOBAHUIO MOAYNA:

1 Bbibop A3bika nporpamMmuposaHus (06bIYHO AUKTyeTca Tpebo-
BaHWAMU KOHTpaKTa WAM NPUHATBIMW B OpraHu3auuun craHgapra).

2. NMpoeKTMpOBaHMEe BHEWHUX cleyupunkaymnin Mogyns.

3. Bblbop anroputma u CTPYKTYpbl faHHbIX. CerofHa nuilb Hem
HOrMe alropuTMbl CO3Jal0TCA BMepBble, OFPOMHOE UX YUC/IO YXe
n3006peTeHo.

4. 3anuncb MepBoro 1 nocfiefHero NPeaaoXXeHns MoLyns.

B A3bike lMackansb: PROGRAM .. BEGIN ... END;

5. O6bABUTL BCE [aHHbIE U COMPAXEHNS.

6. leTann3anpoBaHMe TekcTa NPoOrpaMMbl — LUAr UTEPATUBHbINA.

OH npepgnonaraeT Moc/nefoBaTe/ibHYO fAeTann3auuito J0rMKU Mo-
OyNs, HayMHasa C AOCTATOYHO BbLICOKOrO YPOBHA abcTpakuuu u
3aKaHuYMBas roToBbIM TEKCTOM MpPOrpammbl.

Vcnonb3yoTca MeToAbl NOLIAroBOi geTanusauuy n CTPYKTYPHOHO
nporpaMmupoBaHus (6yayr nossxe).

7. O6BABUTL OCTaNIbHble AaHHble. OCKONbKY TPYAHO NpefcKasaH,
BCe MNEpPeMEeHHble, KOTOpble MOHAA06aTCcA. OTO NpeasoXkeHne 4acto
nepekpbiBaeTCAd C MpeablayLmnm.

8. WnudosaHne TekcTa nporpaMmbl — A1 LOCTUXEHUA ONT WU
ManbHOCTW U SICHOCTWU, CO CHabXeHWeM ero AONOAHUTENbHbIMU
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KOMMEHTapusMu1, OTBEYalLW MMM Ha BOMPOCHI, KOTOPbIE MOryT BO3-
HUKHYTb MPU YTEHWW MPOrpammbl.

9. MpoBepKa NpaBWIbHOCTK MpoOrpaMmbl (py4YHas NpoBepKa).
10. TecTtnpoBaHue.

Twnosas CTPYKTypa nporpaMmmMHOro Mmoayna MOXET BbITMALETb TaK:

3aronoBoK
mMoayns

OnucaHune
nepeMeHHbIX

Teno
nporpaMmMHoOro
moaynsa M

Mojlynb
M2

Nma mogyna M
KomMmmeHTapwii
OnucaHne 06MeHHbIX NepeMeHHbIX
OnuvcaHne NoKabHbIX NepeMeHHbIX
BxogHoi (nepBblil) onepatop Mogyns M
CoxpaHeHune perucTpos
MepekntoyeHne no napameTpy
PYHKUNOHaNIbHAA YacTb Mogyna M
3anuncb NepemMeHHbIX B 06MEHHY0 30HY
BbI30B nporpammMHoro mogyna M2
Bo3spat 13 BbI3BaHHOr0 mMogyns 8 M
MepenucbfaHHbIX N3 06MEHHO 30HbI
MepekntoyeHne no napameTpy
PyHKUNOHaNbHAaA YacTb Mogyna M
BoccTtaHoBIEHME perncTpos

Bo3BpaT B BbI3bIBAIOLLMIA MOLY b

Mog CTPYKTYPO NpPOrpaMMHOr0 MOAYNs MOHWMAeTCs COBOKYM-

HO€ b CMbIC/IOBbIX YacTel, 06pa3yroLMx MOLYIb U UCNONb3YEMbIX A5
[bl MMYHBIX Ueneit npy ero pa3paboTke M WCMOSHEHUU.

- TeNno Mogyns.

TunoBas CTPYKTypa MoAyns B 06LLEM Cly4yae BK/OYAET:
3aro/IoBOK MOAyns;

- OonncaHmne nepemMeHHbIX;

3arofioBOK MOAYNA COAepXUT UMA Mogyns, 610K KOMMeEHTapueB K
*OMOKYMHOCTb (DOpMa/ibHbIX NMapaMeTpoOB, €Ci TaKoBas WUMEETCH.
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Bnok KoMMeHTapueB 00bIYHO COLEPXKWUT 06LLYID MHDOPMALUIO
onucaHusa NporpaMmMHOro Mogyns:

1 Vimsa mopynsa.

2. DYHKUNA MOAYNA.

3. Cnucok napameTpoBs, nepefaBaeMblX BbI3blBAKOWMUM MOLYNEM

4. BxogHble, BbIXOf4Hble [JaHHbIE.

5. BHewHMe ah(eKThl.

6. 13 Kakoro mMoayns Bbi3blBaeTCA AaHHbIA MOAY/b.

M npouee.

OnucaHue rnobanbHbIX NEPEMEHHbIX 1 0OMEHHOI 30HbI onpeaensii
XapaKTEPUCTUKN MNepeMeHHbIX, KOTOpble MOryT 6biTb nepefaHbl
nporpamme U3BHe B KayecTBe (hakKTMUYECKUX MapameTposB.

OnucaHne OOMEHHOWN 30HblI «CBA3bIBAETCA» C HEKOTOPbIM MHU
XKECTBOM fiUeeK ONepaTMBHOW MamATW, NpefHa3HaYeHHbIX A8 Xpane
HWUA 3HAYeHUI W afipecoB BXOAHbIX W BbIXOLHbIX MapamMeTpos.

OnwucaHne noKasbHbIX MePeMEHHbIX MpeacTaBnseT co60iM CNUCOK
MMEH MepeMeHHbIX, MX TWMOB, MPaBUN pasMeleHus B MamuL
MalWWHbl M KOMMEHTApUM K HUM. Y KaX[Oro mMoAyns, TpaHCau
pPYyemMOro He3aBMCMMO OT APYIUX, AO/HKHO 6blTb ONUCAHME NOKabHbI\
nepeMeHHbIX.

Teno mofynsa ecTb nocnefoBaTeNbHOCTL OMEpPaToOpPOB MPOrpamMmbl,
obecneynBaloLLMX BbIMOAHEHWUE (YHKLUN MOAYNS.

OHO MOXET COCTOATb W3 OfHON WM HECKONbKUX YacTei, cum
3aHHbIX (N0 ynpaBneHWKO) B MepapxXM4ueckoi mnocnegoBaTenbHoe!n
NocpeACTBOM Bbl30BOB OJHMWX 4acTeil MOAYNs LPYTUMMU.

B obLwem cnyyae Teno MOAY/s BbINOMHAET cliefytolime PyHKLUN

—coxpaHeHune peructpos OBM pgna nocnegyrowero Boccra
HOB/IEHUS UX NMPU BO3BPAaTE YNpas/eHUs OT BbI3bIBAEMOI0 ero MOAYN,

— nepeKknoYeHne No napaMmeTpy, 3ajalolieMy TOUYKY BXofda M
MOZY/b, €CNN ero WUCNOJIHEHUE MOXeT HauyuHaTbCA C HEeKOTOpOol
BHYTPEHHEro oneparopa;

—BbINO/NHEHWE OMepaTopoB, peanu3yrWmnx (YHKLUOHANbHYO
3afjavy Mopmyns;

—3anuncb NepeMeHHbIX B 0OMEHHYIO 30HY Bbl3blBAEMOr0 MOAYNS,
ecn MOAy/b BbI3blBAET APYrOi C Mepejadveii eMy napaMeTpos;

—repejavy ynpasBaeHUs Ha Hayano Bbl3bIBAEMOro MOAyANS i
3aNOMWHAHWEM BO3BpaTa B Bbi3blBAKOLWMIA MOAYNb B TOUKY, ene
YOy 3a BbI30BOM;

------- BbINOJIHEHWE BbI3BAHHOI0 MOAYNS;

——————— BO3BpAaT ynpaBfeHUs B fLaHHbI MOAYyNb W3 Bbl3BAHHOIO
mMoayns;
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nepenncb pesyfibTaToB WCMOMHEHUA BbI3BAHHOTO MOAYNSA U3
VOMeHHO/ 30HbI B I0OKaNIbHYK 30HY paccMaTpuMBaemMoro mogyns unu B
MHI'™M M.HYI0 30HY;

nepeknOYeHne Mo napameTpy, 3afjalollemMy TOYKY BO3BpaTa B
MM W.MWIOWMA MOAYNb, €CM BO3BPAT LO/KEH OCYLLIEeCTBAATHCA K
(HH'pUIOpY, HenocpeAcTBEHHO He CrefyloWeMy 3a Bbl30BOM;

BbIMO/IHEHWE 0MepaTopoB, peanunsyowmx QYHKLUOHANbHYIO
IWiiMy nporpammbl;

BOCCTaHOB/IEHMe pernctpos 3BM;

BO3BpaT B MOAY/lb, KOTOPbI BbI3BaN paccmMaTpuBaemblii MO-
VI,

Mpy pa3paboTKe KOHKPEeTHbIX MPOrpaMMHbIX CpPeacTB MpuBse-
........ . npaBuna yTOYHATCA M ODOPMAATCA CNneunanbHOM WMHCT-
1>M MWL U MO CTPYKTYPHOMY MOCTPOEHMI0 KOMIMJIeKca nporpaMm W ero
iN MIOHHBIX KOMMOHEHT.

CTpPYKTypHOe NporpamMmmnpoBaHme

("TPYKTYypHOE NPOrpamMMUpoBaHNe — 04HO U3 KPYMHeRLWnx aocTu-
*| ||in1 B TexHoONOrmMm nporpaMmupoBaHuda. XoTa camoe obuwee u
umul M.HO CMYTHOe MpeAcTaBNeHMe O CTPYKTYPHOM MporpaMmmu-
...... . MUX MMeeTCa NOYTUM Yy BCeX, O6LWENPUHATOrO YeTKOro ero
IMJH )ieneHns HeT. CTPYKTypHOe MpOrpaMMupoOBaHWe CTaBUT CBOeW
in N.K) nucatb NporpaMMmbl MWHWMasbHOW CAOXHOCTMW, 3acTaBUTb
NHAPAIMMUCTA MbICIUTb ACHO, 06M1€rYnTL BOCNPUATHE MPOrpamMbl.

eKCT nporpamMmbl LO/MKEH OblTb TaKUM, YTOOblI €F0 MOXHO ObIfI0
hi i.im. "Csepxy - BHM3». HeorpaHnyeHHoOe 1CMNO/Ib30BaHWE OMepaTopoB
I» .M toBHOro nepexoga (GO TO) HapylwaeT 3TO YyCNoBUe, NO3ITOMY
. UL, MypHOe nporpaMmmpoBaHMe 4acTO Ha3biBalOT NporpaMmupoBa-
Huem 6e3 GO TO.

MOXHO NpuWBECTU MNPUMEPBLI MporpamMmm, KOTOpble He cofepkat
«K) 10, n aKKypaTHO pacno/fioXeHbl NIeCEHKOM B COOTBETCTBMU C
YPOBHEM BJ/IOXXEHHOCTU OMEPATOpPOB, HO COBEPLUEHHO HEMOHATHbLI U
ni.ni.iioi gpyrue nporpamMmmel, cogepxatime GO TO U1 BCe K& NOHATHbI.
InK HO Hanunume wunm otcyTcTBMne GO TO — nnoxoil nokasaTenb
oMY Ta nporpammbl (unnctpauynn B . KHyT). U BCe xe: Hanbonee
ipviiiio KOHTPO/IMPYEMbBIM U MOTEHLMANIbHO HEYCTONYMBbLIM SIBISETCA
mu p.mop 6e3ycnoBHoro nepexoga — GO TO.

< IpykTypa Tena moayneii n ncnonb3yemble 6a30Bble KOHCTPYKL WU
H|HHPIMMUPOBAHUSA AOMKHbI OblTb MOTEHLMWANbHO YCTOWYMBBLIMU K
WAMP.NYPHbIM COOAM, NCKAXKEHUAM UCXOAHbIX faHHbIX U K OWM6Kam
H nporpamMmax.
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Mo6yto nporpamMmMy MOXHO CUHTE3MPOBATh Ha OCHOBE 3/IEMEHTAp
HbIX 6a30BbIX KOHCTPYKL MW TPeX TUMOB:

1 MpocTaa nocnefoBaTeNlbHOCTb. 2. Y CNoBUA (aNbTepHATUBbI).

(77>

3. MoBTOpeHue (LMKNbI, UTepaLum). Bo3MOXHbI O4UH U3 ABYX n
oba Buga:
r
0O—C >
[enatb «noka» [JenaTtb «noka He»
4. MoOXHO [06aBUTb 4YeTBEPTYHD KOHCTPYKUMIO — BbIGOP (n
peknoyaTens).

Broku onpefensoTcs PeKYpPCUMBHO: MPSAMOYFOAbHWUKM 1306pn
XalT BJIOXKEHHbIe CTPOUTENbHble G/I0KM, MCMO/b3YyEMblE BMECU*
NPsAMOYTofbHMKA.

MepeyncrieHHble 3/MEeMEHTApHbIE KOHCTPYKUWM, Hanpumep, u
f3biKe [lackanb peann3oBaHbl TakK:

YCnoBHbIA onepaTop IF nor. Bbip. THEN onepaTopl ELSE onepaTopl,
IF nor. Bbipa>keHue TH EN onepaTop;
JenaTb «Moka» WHILE ycnosue npogomkeHns DO onepaTop;
JenaTb «noka He» REPEAT onepaTop UNTIL ycrnosue 3aBepLLeHVs.
Livkn c nepeGopom FOR K:=B1 TO B2 DO onepaTop;
FOR K:=B2 DOWNTO BI DO onepaTop;
Boibop (NepexnovaTenb) CASE ycnosve OF

N1, ... Nk: onepamopl\

Ni, ... Nm: onepaTop ;
END;
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it I nuke 1;,0xBASE 3TN KOHCTPYKLWW peann3oBaHbl B BUAE:

*1ounblv onepaTop IF nor. BbIpa>KeHVie
onepaTopbl1l
[ ELSE
ornepaTopbI2 |
ENDIF
DO WHILE Bblpa>keHue
orepaTopb!
ENDDO
VbOHp (nepekntovaTenb) DO CASE
CASE nor.eblpa>keHve 1
onepaTopb!
CASE rnor. Bblpa>keHne2
onepaTopbl
CASE nor.Bblpa>keHue n
orepaTopsl
[OTHERWISE
onepaTopbl]
ENDCASE

Ka *nas cTpyKTypa xapakTepusyeTcs eAUHCTBEHHON TOYKO nepe-
jpt'itt ynpaBneHus B CTPYKTYpy (EAWHCTBEHHbIi BXOA) W €AUHCTBEH-
Hnu roykoli BbiXoga M3 CTPYKTYpPbI.

VM KOHCTPYKLMW MMeT cucTeMaTusupyrolee 1 gucumnnu-
HWpykHnce 3HayeHue. [pocToTa MCXOAHbLIX KOHCTPYKUWUIA CTPYKTYp-
........ nporpaMMupoBaHUA NpPefoTBpaLLaeT NOSBMEHUE CAOXKHbIX WH-
(hHPM MNIOMNMbIX CBA3EW W 3aNyTaHHbIX Nepefay ynpaBfieHUs.

1P1 NOBbIWEHUN CTPYKTYPUPOBAHHOCTM MOAYNeEl CHMXKaeTcs
O/[M* notn. nmporpamm, BO3pacTaeT UX HarAsSAHOCTb, YTO CNOCOBCTBYeET
M'Y1"in nmo uymcna owmbok. OAaHAKO 3a MOBbIWEHNE KayecTBa
Mp"i1|MMM MpUXoauTcs pacnnaymBaTbCa LOMOMHUTENbHON NamMATbHO U
MM m m-m ux peanusaymu Ha 3BM.

1 pyKTYpHOCTb MpOrpaMmbl 3aBWCUT OT WMCNOMb3YEMOr0 fA3blKa
H|'H|pamMmupoBaHnsa. CoBpeMeHHble NporpamMMHbie CpefcTBa pas-
‘s KU nporpamMm SIBASKOTCA «HaUAy4ylWUMU» S3blKamMu CTPYK-
O . pammupoBaHusi. M3 pacnpocTpaHeHHbIX f3bIKOB MpoOr-
iMKiMiipiw,.wuns cambiMyM noaxogasawmMmn cumtarotes lMackanb, Basic,
I mItASI  CTpyKTypHOe nporpamMupoBaHWE, HanmpuMmep, Ha A3biKe
A lmMlHp noytn HeBo3MOXHO. CamM (haKT MCNONb30BaHMA A3blKa
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Accemb/iepa yKa3biBaeT Ha TO, YTO NMporpamma HanucaHa B OCHOBHOM
B TEPMMUHAX MALIMHHOIO A3blKa.

CTpPYKTYpHOE NporpamMmuMpoBaHWe OPMEHTUPOBAHO Ha 06LeHMne ¢
MOAbMKU, a He C MaWWHOM, Cnoco6CTBYET HanWCaHWK MpOrpaMmm,
NpeacTaBALWMX COOOA MPOCTOE U ACHOE pelleHne 3agaqn.

BaxHo, 4T06bI MPOrpaMMUCT, elie TONbKO MpMCcTynas K nporpam-
MWPOBAHWIO NOTUKU, MbICINA B TEPMUHAX OCHOBHbIX 6a30BbIX CTpyk-1
TYPHbIX KOHCTPYKLWUIA.

Mo3nuns B oTHOWeHUM onepatopa GO TO pomkHa ObITh cnc*
gywouwenn: mnsberatb ucnonb3osaHme GO TO Bclogy, rge 310 BO3-
MOXHO, HO He LieHOl SICHOCTM nporpamMm. YacTo oKa3blBaeTCs Lenc«
coobpasHbiM ucnonb3oate GO TO ansg BbIXO4a M3 LUKNA WK
MOAYAA, ANA nepexofa B KOHCTpykumm ON (Hanmpumep, B A3blKe
Basic) unn Bo nsbexaHue CANWKOM 60MbLIONA rYyBUHbI BAOXKEHHOCTH
pasBuIOoK, TeM 60Jiee 4YTO Mepexof OCYL,eCTBASETCA Ha nocnegyrouime
(pacnonoxeHHble HWXE) onepaTopbl NPOrpaMMbl, U CTPYKTYpHa»
nporpaMma npojo/KaeT 0CTaBaTbCA NIErKO 4YMTAaeMO CBEPXY bhhi
Hanxygwunm npumeHeHnem onepatopa GO TO cumTaetcs nepepaya
ynpaBfeHUsA Ha ONepaTop, PacnofiOXKeHHbI Bblile (paHbLUe) B TEKCTE
nporpammsl.

Kpome TOro, 4utobbl 0671€ryntb YTEHWE NPOrpaMmbl, €e TeKCT
HeobXxo4nMO pa3buTb PU3MYECKWU HAa YacTu, fobaBnasd NycTble CTPOKM
MeXJay pasfenamu, nogpasgeneHuaMu. TekCT Mnporpammbl LOMKEH
6bITb HamMcaH C NpPaBWAbHbBIMW CABUraMu, Tak 4YTO paspbiBbl U
nocnefoBaTe/IbHOCTU BbIMOMIHEHUSA Nerko npocnexunsatTca. OfHoLC-
NeBble BbIMOMHSAEMble MPEANOXKEHNS KaXAOr0 MOAYNA LO/DKHbI yMe-
WaTbCA Ha OAHOWM CTpaHWLe mevaTalLWero ycTpoiicTaa.

MowaroBasa getanusayusa
(NporpammMmunpoBaHue CBepxy BHWU3 WM HUCXOAALWAA pa3paboTka)

MNowarosas geTanmsaums npeacTtaBniseT co60i MpOCTOi mpouecc,
npegnonaralwumnii nepBoHavyanbHOE BbIPAXEHWE NOTUKM MOAYNA M
TepMUHAX TUMOTETUYECKOTO (YCNOBHOT0) A3blKa O4Y€Hb BbICOKOIO
YPOBHA C nocnefyloleli getanusauneid Kaxporo npefnoxeHns u
TepMMHax A3blka 601ee HU3KOTO YPOBHA, 40 Tex Mop, NoKa, HakoHel,
He OyAeT AOCTUTHYT YpPOBEHb WCMOMb3YeMOro f3blka NporpamMmu-
poBaHMA. 34eCb YMECTHO HamoOMHWTb: YeM MeHbLUe A3blK comepxu!
feTaneil, Tem 60/ee OH BbICOKOrO YPOBHA. MOXHO cuuMTath A3bIKOM
CaMOro BbICOKOI0O YPOBHA OObIYHYIO Ye/I0BEYECKYH peyb, a A3bIKOM
HU3KOr0 YPOBHA — MALUUHHbIV A3bIK.
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Ila npoTsXeHnn BCEro npouecca NOLWaroBoi getanusaymm noruka
*((*HMLYL & BblpaXKaeTc OCHOBHLIMU KOHCTPYKUUAMU CTPYKTYPHOTO
|1jMH cyMmmuUpoBaHus.

I<H IOMHCTBO MOLWIAroBOM AeTanu3auum cCOCTOMT B TOM, YTO OHa
............ in*l MPOeKTUPOBLLNKY YNOPALOUYUTbL CBOWM paccyxpieHus. Ha
M*'n>M lware Mbl MMeeM [iefo C 3neMeHTapHON 3afadeil.

I’v (mMorpum 3ToT METO[ Ha KOHKPETHOM MpuMepe.

NONYA. OaHa matpuua pasmepom 10*10 anemeHTOB. [ns Kaxgo-

I toH6Ua cpefn 3MeMEHTOB, fieXal X Bbille MepBOro Hyfesoro, u
MM M MHW KOTOPbIX NeXaTt B MHTepBane |c, d], HaiTW HauMeHbW WA un
MimlM H.wnii 3N1eMeHTbl U MX HOMepa B CTpoke. Ecnn Hynesoro
* W ina B cTON6UE HET, TO o6pabaTbiBaeTCs BeCb cTONGEL,.

Il Kin peweHuns 3agauu

I VHop — BbIXog,

OCHOBHOW anroputm (UUKA No cTonéuam).

| ()(>paboTka cTonbua (BHYTPEHHWIA UMKI).

| (HapaboTka 3NeMeHTOB MaTpuLbl.

m [1OMCK HaM6O/bLIEro U HAMMEHbLLEro 3N1eMeHTOB B CTONOLE.

a O6paboTka HayanbHbIX U KOHEYHbIX ONepaTopoB LMKIOB.

I Owwnmmnsauua u WnnposKa NporpamMmmel.

Vvog BbIBOA
\<|0, 10)— mucxofHad maTpuua.
* nl) rpaHuubl MHTepBana.

Ta4y(10) u min(10) — maccuBbl, cojepxalime Hambonblmne K
HAMMIMbIMMC 3HAYeHMS KaXAoro cTonbua MCXOAHON MaTpuLbl.
Imnx(10) n Imin(10) — maccuBbl HOMEPOB CTPOK, B KOTOPbIX

W I|H yartoTcs HalifjeHHble, COOTBETCTBEHHO, HambonblWWe U Hau-
MW nwe 3HavyeHns B cTonbLe.

a) [lepBblil LWar. JeTannsauunsa ssoja-BbiBOjA.

( Hauano )

min, imin - max, imax
A KoHey )
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PROGRAM M PRIMER;

VAR
A: ARRAYy [1..10,1..10] OF REAL; (* WcxopHas maTpuua *)
C,D: REAL; (* TpaHuubl MHTepBana *)
1,J: INTEGER; (* Homepa cTpoK u cTon6uoB *)

MAX, MIN: ARRAY [1..10] OF REAL; (* 3HayeHusa HaumbonbwWux n *)
(* HAUMEHbLW WX 3/IEMEHTOB *)
IMAX, IMIN: ARRAY 11..10] OF INTEGER; (* n nx Homepa CTpoK *)

I ipyrne nepemeHHble !

BEGIN
WRITELN ('BBefuTe anemMeHTbl MaTpuubl');
FOR I:=1 TO 10 DO BEGIN
FOR J:=1 TO 10 DO READ (A[l,J3); WRITELN;
END;

WRITE ('BBeaguTe rpaHuubl nHtepsana'’); READ (C, D);

! OcHOBHoOW anroputm !

FOR I:=1 TO 10 DO WRITELN (‘MIN=', MIN[I], "ero Homep', IMIN]I|,
" MAX-, MAX[1], '; ero Homep', IMAX]I]);
END.
6) BTopoii war. JeTanusalma OCHOBHOro aaropuTma.

Heo6X0MMO BbIMOMHUTL OAHO U TO Xe AN KaKAoro cronéua.

HauanbHble onepatopbl

Lnkn no cTonéuam FOR J:=I TO 10 DO
) - 1,10 BEGIN

O6pa6oTka cTonbua J j O6paboTka cTonbua J
END;

KoHeuHble onepaTtopbl
KoHeuHble onepaTopbl

T
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n) peTuin war. O6paboTka cTonbua.

Il »fOM cTON6Le HeobxoAuMMO 06paboTaTb 3/IEMEHTHI, nexaliue
AMUH' HOPHOTO HYNEeBOr0 3/ieMeHTa MaTpuubl A.

( Mn mmunld 6nepatopsl j 1 HauvanbHble onepaTtopbl !

FOR 1:=1 TO 10 DO WHILE AJ|l,J| # 0 DO

N MKy Mo cTonbLam BEGIN
M HYTNCKOIo 3/IEMeHTa
X J-».10
n ! O6paboTKa 3/1eMeHTOB MaTpuLibl
I OJlpnOorka 3nemMeHTOB
maTpuubl A j END;
| ]
I ! KoHeuHble onepaTopbl
11 YeTBepThlli Liar. O6paboTKa 3N1eMeHTOB MaTpubl A.
1F (C <= A[l. J1) AND (Al, J| <= D) THEN
BEGIN
Mouck Han6onbLiero
3NemMeHTa B CTONGLE
MonckK HaubonbLlero MonckK HaMMeHbLLEro
e MEHTA U CTOI'IﬁLlE 1 3/ieMeHTa B CTOJ'IGLle
. END;

MonCcK HamMeHbLUEero
I H yeunH HcTONGUE 1

T
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n) MATbIA war. Mouck HanGONbLLEro W HaMMEHbLLIEro 3NeMEeHTOB |
CTONG6LE MaTpPULbl A U X HOMEpPA B CTPOKE.

IF All. J]>= MAXT THEN BEGIN MAXT:= A[l, J]; IMAXT:=1; END;
IF A[l, J]J<= MINT THEN BEGIN MINT:= A[l, JJ; IMINT:= I; END;

Mossunucb Hosble nepemeHHble: MAXT n MINT, IMAXI n
IMINT, KoTOpble HEOOXOAMMO BKIHOUYUTHL B ONUCAHUA MEPEMEHHbBIX C
npucsoeHnem Tuna REAL n INTTGTR cooTBeTCTBEHHO.

e) LecToii war. HavyanbHble U KOHeYHble OMepaTopbl.

LBUXEMCSH U3HYTPU LUUKAOB HapyXy W CMOTPUM, 4YTO Heo6Xo4MMO
Ans paboTbl LUWUKIOB.

106



1lm cpabaTbiBaHUA BHYTPEHHEro LMKMa Hajo, 4Tobbl Ha MepBOM
Lkdn MNAXT v MINT umenn Kakue-TO 3HaYeHUs M 4TO fenaTtb B

YHL OTCYTCTBUA B CTO/NOLE 3/1EMEHTOB M3 uHTepBana (c, d)?

MpyvMeM, 4YTO MHAEKCbI B 3TOM C/ly4ae paBHbl HY/O, a 3HAYEHUS
LI*HIMH v-Wwnx M HaMMeHbL WX 3/IeMEHTOB, nonajatolwne B BbIXOAHbIE
1VIH HUM  HeCyL,eCTBEHHbI.

nno BHaJarne MAXT: = C; MINT:= D;

IMAXT: = 0; 1MINT: = 0;

1'0ly»n.Tatbl 3TOr0 LUMKMAA HaAo 3acfaTb B J-e 3/IeMeHTbl pesynbTu-
MHWUT MacCuBOB, MO3TOMY KOHeYHble onepaTopbl OyAyT TaKMMK:

MAY|l]  MAXT; MIN[J]:= MINT;
IMI\11L— IMAXT; IMIN]J]:= IMINT;

| hi LMKNa No cTonbuam HMKaKMX HadalbHbIX M KOHEYHbIX Onepa-
M™"*1ur thebyeTcs.

* | MocnepHuii war. LLnncgosaHne M onTuUMU3aLmMs Nporpammbl.

MuwyumnB nporpammy, MOXHO 3aHATbHCH €e YnyudlleHuem, 4ToObl
HH | | IM KOpOYe unM BbIMOMIHSANACL GbICTpee.

Hanpuwmep, ecnu

W.o.  HOHATD MAX(J), MIN(J), IMAX(J), IMIN(J)

VM <in MAXT, MINT, IMAXT, IMINT,

*L *ipoKa KOHEYHbIX 0MepaTopoB He MoTpebyeTcs, HO Mporpamma
........ BbINOMHATLCA (XOTA ee TEeKCT COKpaTmTCa), T.K. ydac-
NI0NHEHVe onepaunn «ObpalieHne K 3nemMeHTy maccusa» —
.................. WNHHaa, ¢ ToOukKU 3peHnd OBM, onepauus.
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MOXHO BbIMOAHWUTL APYrMe ONTUMU3MPYIOLLNE AENCTBUSA.
Pe3ynbTupyoLWuiA anropuTm

C HAYAJO }
X

Aji=1..10 Y
Z| = 1..10,c. (IX
VKL MO CTQ MmN
=1
maxt = ¢, mint = d
imaxt = 0, imin - 0

Lnkn no crtpokam

no HyﬂeBOFO A/IeEMeHTa
j=1..10

maxj = maxt, minj = mint
imaxj = imax, iminj = imint

C KOHEL )
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PesynbTupylowasa nporpamma

MH\M M I'RIMER;

N JTKKAY [1..10, 1..10] OF REAL; (* WcxogHaa maTpuua *)
e I HI AL; (* TpaHuubl MHTepBana *)
11 INI 12GER; (* Homepa cTpOK 1 cTON6LOB MaTpuubl A *)

M\u  MIN: ARRAV|1.10] OF REAL;(* 3HayeHnsa Hanbonbwnx un *)
(* HaMMEeHbLINX 3/1eMEHTOB *)

IM \4  IMIN: ARRAY [1..10] OF INTEGER; (* n ux Homepa CTPoOK *)
MAM, MINT: REAL; (* BpemeHHble nepemeHHble, Hanbonbliee n *)

(* HauMeHbLIee 3HAYEHUA 3INEMEHTOB *)
IMMX 1. IMINT: INTEGER; (* n ux Homepa B cTONGUE *)

«M'HN

VM 111 I N ('BBeguTe 3neMeHTbl MaTpuubl:’);
HMUM |1 TO 10 DO

til GIN

FOR J:= | TO 10 DO READ (A[l, J|); WRITELN;
fcNI),
WKII I ('BBeanTe rpaHuubl MHTepBaya’); READLN (C, D);
li)[(1 | TO 10 DO (* O6paboTka cTON6OLOB MaTpuubl A *)

HT.IN IMAXT:= 0; IMINT:=0; MINT:= C; MINT:= D;
(* O6paboTka 3neMeHTOB cToNbUa mMaTpuubl A *)
IOR 1:=1TO 10 DO WHILE AJ[l,J| # 0 DO
BEGIN
IF (C<=AT[l, J]) AND (AJl, J|< = D) THEN
<* QnieMeHT MaTpuubl NPUHaANEXUT oTpesky CD? *)

BEGIN
IF Al, J|>= MAXT (* SnemeHT MaTpuubl Hanbonblmnii? *)
THEN BEGIN MAXT:=A|l, J]; IMAXT:= I; END;
IF |1, J|<= MINT (* 3nemeHT MaTpuubl HAUMEHbLUNA? *)
THEN BEGIN MINT:=A[l. J|; IM1INT:= I; END;
END;
liND;
MAX|J|:= MAXT; M1IN[J|:= MINT;
IMAX|J|:= 1IMAXT; IMIN[J):= IMINT;
INT);
Il | |1 TO 10 DO WRITELN ("M IN=\ MIN|I|," ,ero HOMep',IMINII],

 MAX=', MAX]|I], ero Homep', IMAX]I|);
INil
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CuctemMa aBTOMaTU3aLMM MPOrpaMMMpPOBaHUS

Cuctema aBTOMaTtm3auuu nporpammuposaHus (CAIM) npeacras
nseT cob60il COBOKYMHOCTb MPOrpaMMHbIX W annapaTHbiX CPeAcTs,
npefHasHaYeHHbIX 415 aBTOMaTu3auum O4HOro M3 Hambonee BaXKHbI*
aTanoB pas3paboTkKyu — 3Tana nNporpamMmupoBaHuA, T.e. MepeBoAu
MCXOL4HbIX anropuTMOB aBTOMATM3MPOBAHHOIO YNpaBAEHWUA Ha MM
WWHHBIW A3bIK, UCMONb3YEMbI B KOHKPeTHOW 9BM. OHa cyLiecTBeH
HO cOKpaliaeT Bpems M3roTOBAEHWA NPOrpaMmbl.

B obuiem cnyyae 3ata cucTeMa COCTOUT U3 OJHOTO UM HECKONbKUX
BXOZHbIX A3bIKOB, CUCTEM TPAHCAALMM MNPOrpaMMm C 3TUX A3bIKOB U
KOMMOHOBKM nporpaMmm, 6a3 fJaHHbIX MPOEKTUPOBAHWA W CUCTEMbI
BbIMyCKa TEXHUYECKON AOKYMEHTaLuu Ha NporpaMMHble CPeAcTBa.

CucTema aBTOMaTMsauuMm NporpamMMuUpOBaHWA BbIMOMHAET CAC-
ayouine GyHKLUK:

— CUHTaKCUYEeCKUA M CEMAHTUYECKUIA KOHTPO/b MPaBUAbHOCTM
3anucyM nNporpaMmM Ha BXOAHbIX A3blKax W Bblgavyy WHpopmauuu o
HanMynMm, MecTe U xapakTepe OWWBOK;

— (opMupoBaHue CTPYKTYpbl 06LEro pacrnpefeneHns nawHu
3BM u onucaHue rnobanbHbIX NEPEMEHHbIX;

— TpaHCNALUIK OTAeNbHbIX MOAy/neil KOMMNfekca MNporpaMmm,
3anNMCaHHbIX Ha OAHOM W3 BXOAHbIX A3bIKOB, B OOBEKTHblE KOAbl
KOMaHj MalluHbl;

— KOMMOHOBKa OTTPaHCNWPOBaHHbIX Nporpamm no nepegadve
ynpas/ieHWa, No rnobanbHbIM MEPEeMEHHbIM, a TakXe no MUCnofib-
30BaHMI0 00WMX 30H nNamatv 3BM B efuHYI0 WUCMOAHAEMYIO Mpor-
pammy;

— HakonneHne B 6a3e fJaHHbIX MPOEKTUPOBaHUA pe3ynbTaToB
TpaHCAALUM MOLYNen ANna ux nocneayoler KOMMNAEKCHON OTNaAKN K
3arpysku B namaTb ynpasnswuwein 9BM;

— aBTOMaTU3NPOBaHHbIN BbINYCK TEXHUYECKOW AOKYMEHTaLMu N
nporpaMmMHble CPefcTBa U ee KOPPEKTUPOBKY.

Tpe6oBaHna kK CAI 3aBUCAT OT 06beMa M CMAOXHOCTU paspabH
TbIBAEMOr0 NPOrpaMMHOro o6ecneyveHns, MMeKLWNXCA PeCcypcoB Au
ero co3faHus, n paga Apyrux KOHCTPYKTMBHbIX U OpraHM3auMOHHbIX
(haKTOpOB.

Tpe6oBaHua Kk CAIll cOCTOAT B ClefyoLWeMm:

— CHMXeHue obulell TPyJOEeMKOCTM W ANUTENbHOCTU CO34aHUU
nporpamm;

— NOBbILWEHNE NPOU3BOAUTENbHOCTM TpyAa NPOrpaMMumCTOB;

no



MC NeyeHne BbICOKOIrO KayecTBa M HaAeXHOCTU (PYHKLMOHU-
e MMHaeMbIX MporpamMm;
I MOcuneyeHne YHUPULMNPOBAHHOW TEXHOAOrMK pa3paboTku
MMM I peanmsyromx nx 3BM  LLIMPOKOro Kiacca;
H>MNO/b30BaHMe HOBbIX TEXHONOMMIA NpodamMmMnpoBaHus;
< neveHne 3aP(PeKTUBHOIO MCMONb30BaHNSA PECYPCOB NamsTu
HdM TOMUTENBHOCTU peanusylowmx 3BM.

L OKYyMeHT «BHYTpeHHSAs cneyudunkaumns»

yMeT «BHYTpeHHAs crneymndukaumns» — npegnonaraet Ham-
«&>MOMMIHIOH «CornaweHne o TpeboBaHUAX» N «BHeLWwHsa cneum-
........... 11pm aTOM NpeAnonaraeTca Takxe, 4To BCS MHopMaums o
4yl npeacTaenseT coboii NporpaMMHOE M3AeNVe COAEPXUTCS B
LI hiwnHHBIX cneymduKaunsax.

Wmvy 1T=Hnas cneundmkayms [o/mkHa OOBLACHSATb, KaK usgenue
XHNIMO M Kak [OoCTUralTcs YCTaHOBMEHHble A1 Hero uenm u
Jdonuwwn' ()T BHYTpeHHel cneuudukaumm He TpebyeTcs, 4TOObI
Mv nOn neymBana MOSIHOE MOHUMaHWe MoJsib30oBaTesnieM paboThbl
WMprMmMmmoro obecriedeHns 6e3 obpallleHus K TEKCTY nporpamMm.
UM..... COBMECTHO C TeKcTaMu nporpaMm BHYTPEHHSS crneyn-
iNKMVHH  fomkHa npeacTaBnsiTb MOMb30BaTe/Nl0 MHPOPMALUI0 B
IHVIVM obbeme.

MmycheHHMe cneundmrkaumn ABASIOTCA CBOEro poAa 3arnmcHoM
HM1410/ npoekTa, 3anofiHAILLEeNCca NO Mepe pa3paboTKn NporpamMm-
Ho!.<MLlIeNnnsa, KOTOpOe OHa onucbiBaeT. Y Hac 3TOT AOKYMEHT

nnu-n 4 «Pabouynm npoekTom». BHYTpeHHss chneundukaums
8HH« MLUWAICA W yTBEpXJaeTcs ele OO0 Hayana asbl nporpamMmmv-
kewe ... [NK 4TO PyKOBOACTBO Fpymnrbl Pa3paboTKM MMEET rapaHTuio
KW 4YTO MNpPOEeKT TwaTesibHO npoAymMaH. Bo BHyTpeHHUe cneuu-
dto .until Bcerga BkAKOYAKOTCA OMUCAHUS BCEX UCMNOJb3yeMbIX airo-
R (Yent

N pot pumMmMMpOBaHME HayMHaeTCcA MUWb Toraa, Korga uvmeeTtcs
Lt.n<<‘IMo nosnHoe onucaHne AaHHbIX U aropyTMa X 06paboTKu,
fnrw 40 vyacTMyHOe TecTupoBaHMe NPOrpaMMHOro obecrieyeHus
........... CMbIC/, a 6M10K-cxema Oyayuwlero msgenus oTpaboTaHa
]M<10LLLKO YTO MOXHO rapaHTMpoOBaTb KOPPEKTHY 06paboTKy
< <TMUHA M.HbIX WCXOAHbIX AAHHBLIX W MOMyYeHMe HeTPUBUAMbHbIX
'l K liiiom C 3TOro MomeHTa BHYTPEHHAS cneundmnkayms n MawmH-
II'n >Kpammbl pa3pabaTbiBalOTCHd COBMECTHO M MOryT CHabxaTtbcs
........ uMm Apyr Ha gpyra ansa obecneyeHus MNOMHOTbI OMNMCaHUSA
*M\ i|« Nvel cTpyKTypbl NpochamMmMHOro o6ecnevyeHus.



B npouecce co3gaHums mporpaMm enatefnbHO BK/O4YaTh B LI
JIMCTUHIN KaK MOXHO 60/bLle MHopMaummn, OTHOCSLLENACS K OOKY
MEHTauu BHYTPEHHEro MNpPOEeKTUPOBaHUSA, UYTOObI BHYTPEHHSAS crie-
undmkayumns He cofepxana W3ObITOYHbIX CBeAeHWr. pu 3ToM HA
BbIHECEHHbIE B JIMCTUHIU CBeAEHUS B AOKYMEHTe «BHYTpeHHUM
cneynmrKaumsa» 3aMeHAITCA COOTBETCTBYOLWMMN CCbIIKAMW.

BHYyTpeHHSss crieyupukayms MMmeeT MHOK Has3Ha4deHUi.

HaunHaeTca oHa Kak pabounii XypHan NpoekTa, KOTOPbIA Mom»
3blBaeT, KaK co3aaeTca nporpamMHoe usgenue, KakoBbl ero yHKuuu
MU 4YTO NpeacTaBnalT CO60M anropuTMbl, UCMOMb3yeMble ANA pean
3aumm 3TuUX hyHKUMA. Be3 Takoro paboyero xypHana Masio Haaexam
Ha coXpaHeHue WHMOPMaLUN O CAOXHOW BHYTPEHHel CTpyKTyp# |
nporpaMMHOro ob6ecrneyeHuss NpuM yxode OCHOBHOIO MnepcoHana |
3aHMMaloLWEerocs MPOEKTOM, WM MpU OTCPOYKE paboTbl Hagd, HPOCK»!
TOM Jake Ha Mecal,.

Mo Mepe pa3BUTUS MPOEKTa U ero BHYTPEHHEW crieyydurkaumm
nocnegHsss MOXeT WMCMOMb30BaTbCs KakK CYyObEKTMBHLIA MHAMKATOP
TeKyLLero cocTosaHUA MpoeKTa.

Mo3Xe BHYTPEHHAS crneuudukauusa BK/IYaeTcsa B creumndu
Kauuio COMpoOBOXAEHMWS, KOTopas npeacTasnseT coboii codvetasF
BHYTPEHHEN crneundmrkaumm v MNCTUHIOB NPOrpaMm.

HakoHel, BHYTpeHHAs creuudunkaums ABnseTcs WUPOKO VT
NMosib3yemMblM CMpPaBOYHbIM AOKYMEHTOM, coepXawmm ornmcaHun
naeli npoekTta, aJITOPUTMOB U AaXe MoAynel, KoTopble MOryT 6blu
Mosie3Hbl B Mocneayrowmnx paspaboTkax.

PESIOME

* CoBpeMeHHOe NporpaMMMpoBaHMe CTaBUT CBOeW Lesblo paip.i
60rKy NMPorpamMmMHOro o6ecreyeHus Ha MNOTOYHOM IMHUN. YKe UMEH
CS HEeKOTOpbI/i OMbLIT aBTOMaTM3aLUUM MPOM3BOACTBA MPOrPaMMMPO
BaHWSA C MpPUBEYEHNEM MaIOKBA/TM(PULIMPOBAHHBLIX CMELUaIMCTOK

* JICKyCCTBO NpOrpaMMMpOBaHUsS MOKA OCTAEeTCS HACTO/bKO
C/TOXHbIM, UYTO OHO elle HyXAaeTcs B BbICOKOKBAIMPULMPOBAHHBI*
cneumanMcTax-npo rpamMmMmcTax.

* Ha 3Tane NporpamMMmMpoBaHuUs BbIMOJHsIeTCs paboTa, CBsI3aHHEl
co cbopKoii mporpamMmHoro musgenus. OHa COCTOUT B MOAPOGHOM
BHYTPEHHEM KOHCTPYMPOBaAHUW MPOrpaMMHOro MpoAyKTa.

* Cuctema aBToMatTmMsauum  nporpammupoBaHus  (CAlh
npeacTaBnseT co6oil COBOKYMHOCTb MPOrpPaMMHbIX M anmnapaTbl*
CPeAcTB, NMpeAHasHauyeHHbIX A7 aBToMatu3aumm. OHa CyLecTBEHHO
coKpallaeT BpPeEMS U3roTOB/MEHMS NPOrpamMMbl.



* AiropuTM — TO4YHOEe npeanucaHue, KOTopoe 3aAaeT npoLiecc
(HMWMaKWMnca anropuTMUYECKUM), HauyMHaKLWUACA C Npous-
IMH.MbI\ MCXOAHBLIX AaHHbIX WM HarfpasfeHHbI Ha MnosyvYeHWe Mnon-
PM n.io onpefensemMoro aTUmMmM MCXOAHbIMU AaHHbIMWU pe3ysbTaTa.

* AIrOpMTMUYECKNI MpPOoLLeCC nMpeacTaBnsieT coboi sTanbl (Lwarm)
ViMm wvAnoBatenibHOro npeobpasoBaHUs UCXOAHbIX AAHHbIX B pe3y/ib-
«ljyrowmc.

' MNpepacTaBneHHbIA aNropuTM MULWIETCA Ha eCcTeCTBEHHOM (pas-
[} PP A3blKe, C WUCMO/Ib30BaHWEM TEPMWHOB OTpac/iu, B KO-
o1 pewaeTca 3apaya U He O0/MKEH cofepXkaTb MporpamMMuUcTCKue
me(*MVHbl, Tem 60/iee aIrOpUTM He MOXET CcoAepXaTb OrnepaTopbl
IHO a nporpamMmupoBaHuUS.

* <ynTaeTcHd, UYTO MO MNpeacTaB/IEeHHOMY anropuTtMy MOXHO
e... UWlb NporpamMmMmy npakTu4yeckm Ha oboM A3blke nporpam-
HI[["MM1HNA.

" I rKer anropmtma AO/MKEH ObiTb YNTaEMbIM 6e3 AO0MNOSTHUTENbHbIX
HO») NEHWIA aBTOpa.

* |l anropyTMe He MNOKa3blBalOT ONUCaHUsA, T.K. ONUCAHUS — 3TO
(HAK'|'HHOCTM 43blKa NporpaMMupoBaHus, a He anroputMma.

* AITOPUTM He MOXET ObiTb «MNPUBA3aH» K KOHKPETHOMY Si3blKYy
LiMnpammupoBaHusa. B HeM ONMCbIBAlOTCA KOHKpPeTHble AEeACTBUA —
UnT AenaeTcs, a He Kak 3TO JenaeTcs.

"1l pamkax HuUCxXopfsllei pa3paboTKM CyLLecTBYIOT Tpu crnocoba
(MMHMpPOBaHMS NpPOrpaMMMUpPOBaHUSA MOAY/MEN: UepapXMYecKunii, one-
PLUHIOHHbIA 1 X KOMBUHaL .

' Mpun mnepapxmyeckom crnocobe NOpPsAOK MPOrpamMmMmMpoBaHUa U
mi LWWPOMaHUs Moay/nei onpenenseTcs WX pacrnonoXeHVWem B CxXeme
W pupunn. CHavyana npogamMmmumpyrtoTca U TECTUPYIOTCA MO OTAeNb-
XM hi Hee MoAynn OOHOrO YPOBHSA, 3aTeM MPOUCXOAUT Mnepexof Ha
(rpoHeLw. HKe N T. 4.

‘ Mpwn onepaymMoHHOM crnocobe Moaynn MNPOrpaMmMmupyroTcs u
U. TPYKOTCA B COOTBETCTBMM C MOPSAAKOM MX BbINOSIHEHUA NpU
ML M HOroBOW MpPOrpammsi.

1 KOMOGUHMPOBAHHLIA cNOCO6 MO3BOMSAET COXPaHUTb MNpenmMy-
n<.lHa N M TO e BpemMs n36aBUTbCHA OT HEKOTOPbIX HeOOCTaTKOB
U pyMx OBYX.

' MnaHWpoBaTb HEO6XOAUMO TakXe OCHOBHble AaHHble. Heob-
«H.LUMO KaK MOXHO paHblle onucatb BCe CTPYKTYpPbl AaHHbIX, 3a-
1 IUM MbIC HECKO/IbKMMW 4YfieHaMW KOMaHbl O4HOBPEMEHHO.

* N MHUCMMOCTM OT CNOXHOCTU W pa3mepa OTAENbHOW BETBU
n..H | 11, cc pa3paboTkKy mopyvaroT OAHOMY WM HeOBOsbLUOW rpynne
n|n.|uammmnctoB. PacnpegeneHue (nNaaHUpOBaHWE) U KOOPAUHUPO-



BaHMe BCel paboTbl MO CO34aHUIO MPOrpamMMHOro obecnevyeHumn
OCYLLEeCTBNSET OAMH YesiOBeK.

* Heo6X0OAUMO COCTaBUTbL AETa/IbHOE pacrnMcaHne CPOKOB Hauda/n
M OKOHYaHMS pa3paboTKM KakKAoro MoAy/s, YacTteil npoekTa U BCeto
MpoeKTa B Lie/IoM.

* TunoBaa CTPyKTypa MoAy/ns B OOLIEeM cnyyae BK/KYaeT: 3aro
NIOBOK MOAY/is,0NM1UcaHne MnepemMeHHbIX, Tefo Moay/s.

* 3arosioBOK MOAY/SA COAEPXUT UMA MOAys, 610K KOMMeEHTapuem
1 COBOKYMHOCTb (DOPMasibHbIX MapamMeTpoB, eC/iM TakoBasi MMeeTCs.

* OnucaHVe NepeMeHHbIX MpeacTaBnseT coboir CNMCOK WMEH
NMepemMeHHbIX, MX TUMOB, NpPaBW/I pPa3MeLleHUs B NamsiTu MallvHbl U
KOMMEHTapMN K HUM. Y KaXAoro mMoaysns, TPaHC/IMpyemMoro Hesa
BMCUMO OT OpPYruX, OO/HKHO 6bITh ONMUCAHNE SIOKa/IbHbIX MEePEMEHHbIX

* Teno mopayns ecTb MNOC/Aen0BaTe/IbHOCTb 0MepaTopoB Npot
pamMMbl, oGecreymBalOWX BbIMO/IHEHUE (YHKUMU Moayns. OHu
MOXET COCTOATb M3 OAHOM WM HECKOJSIbKNX YacTel, CBA3aHHbIX (Mo
yNpaBfeHn0) B MepapxXuyeckon nocnenosaTelbHOCTV MOCPeACcTBOM
BbI3OBOB OJHWX YacTeli Moayns Opyrumu.

* CTpPYKTYpHOE MporpamMmmMmmMpoBaHne CTaBUT CBOEW LIENbIO MUCaH,
nporpamMmMbl  MUHUMa/IbHOM CMIOXHOCTU Ha OCHOBE 3/1eMeHTapHbIX
6a30BbIX KOHCTPYKLMW: nocnenosatesibHOCTU, YC/0BUS, MOBTOPEHUN
(umkKnbl) 1 BoibOpa. ba3oBble KOHCTPYKLUMK 06ecneynBatoT NosyyeHme
nporpamMmbl, TEKCT KOTOPOM 4YUTAETCA «CBEPXY BHU3», 4YTO 3HU
YnTenbHO 0bfieryaeT ee YTEHNE U MOHUMaHUeE.

* MowaroBaa Aetanvsauns npeacrasnseT coboii npouecc, npen
rnonarawlWunii NepBoHavYa/ibHOE BbIpaXEHVE JSIOTUKN MoAyns B Tep
MMHaX YC/IOBHOIO fi3blka OYEeHb BbICOKOIO YPOBHS C MocneaytoLLen
LeTanvsaumneil Kaxaoro npensiokeHus B TepMuUHax s3blka 6Gonee
HM3KOr0 YPOBHSA, A0 TEX MOp, MOKa, HakKoHel, He 6yaeT AOCTUTHY!
YPOBEHb UCMO/Ib3YEMOrO f3blKa NMPOrpaMmMupoBaHUs.

TemMbl 4719 NOBTOPEHNSA

BHyTpeHHee npoekTupoBaHme MO — nporpamMmmMmpoBaHue.

Cuctema aBTOMaTU3auum nporpammmpoBaHus (CAIT).

ANropuTtM™m.

OCHOBHble TpeboBaHWA K 6510k-cxeme. Buabl 6/10KOB B CXeMax arirOpUTMOM
MnaHnpoBaHVe NporpaMMUpoBaHUS.

MpoeKTMpoBaHMe NTOrMKN MPOrpaMMHOro MoAy/ .

Tunosas CTPyKTypa MporpaMMHOro Mogyns.

CTpyKTypHOE MnporpaMM1poBaHue.

Mowarosas pa3paboTka NporpamMm (noLlarosas AeTanmsaums).

10 JOKYMeHT «BHYTpPeHHss crneumndukauys».

COENO A WN R
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Fnasa 6. CTU/b NMPOrPaMMMPOBaHKs

Ib-1cTunem nporpaMmMupoBaHus MOHUMAETCS HAbop MPUEMOB UK

M In Hh nporpamMmmnpoBaHus, KOTOpbIE WUCMOb3YIOT OMNbITHbIE MPOr-
IIMMiii 1bl, 4TO6bI MONYYMTb NpPaBUfibHble, HadexXHble, 3dek-

Hi.li yno6Hble ona NpUMEHEHUs U 1IeFrKO YMTaemMble MpPOrpamMMbl.

Mp nwna xopowlero cTunA NpPorpaMMrUpoBaHnUs — 3TO pesy/bTar
fin MweHna mexay OonbITHBIMU MporpaMMmucTaMmn (ManeHbKUn ctaH-
*VpH | enn 6bl BCe NPOrpaMMucTbl MPUOEPXUBASINCL CBOEro UHAN-
TW WMN.HOKW CTWUAA, TO pe3ynbTatoM 6bs10 6bl BaBUIOHCKOE CTOM-
TMUUPCHUE.

Mporpammbl A0/HKHbI COCTaBNATLCA TakMm 06pa3om, 4ToObl KX
ML LI NpoYuTaTb B MEPBYIO ovepeab fIloauv, a He MalluHbl. MporpammMa

< unl aokymeHT A48 Mnocneayowero Mcnosib3oBaHUsa, Y4ebHbI
Mai pyan no KoAMPOBaHUIO a/ITOPUTMOB U CPEACTBO A1 AaSIbHENLLIE
ANMpPUHLBI) 60nee coBepLUEHHbIX MPOrpamMm.

| NWHKOM 4acTo, CTpeMsACb MNOObLICTPee MNONYyYUTb pPaboTatoLLyto
Hpwpammy, 3a6biBaloT 0 ee yaobounmTtaemMocTu. TpyaHOUUTaeMble
LWMHpPaMMbl O6bIYHO CMIOXHO Moaudunumposats. Ocob6eHHO, ecnn 3To
MPHUMNUTCA OenaTb He aBTOpy nporpammbl. Kak npaswio, K paspa-
M..11 nporpamMmbl NPUCTYNalOT CO CKPOMHBbIMWU LENsSiMU, a B Jasb-
VHIHH M paclumpsioT ee BO3MOXHOCTU. JIerko untaemas nporpamMmma
|*'| n'm TCcTBYeT, 4UTO ee aBTOP XOPOLUO 3Ha/1 CBOE AeSo.

Mporpamma AomkHa nepefasatb NOTMKY U CTPYKTYpY aniroputMa
MUNT IMOXHbIX NMPOrpaMMUCTCKUX TPHOKOB, T.K. YEM WX BOJbLUE, TEM
ipvniice 6ypeT pasobpartbCsi B IOrMKe NporpamMmmbl camomy aBTopy, a
»hi 11110 gpyroit 3To BoO6LLE HE CMOXET CAeNaTb.

1ipmpamMmmy KOAMPYIOT MNPOCTO U pauMoHasibHO. Ha paHHuX aTanax
P ITOHUKWN CNOXHOI Mporpammbl fiyylle 6e3 KonebaHus nepenucatb
<. MULLD CE FPOMO3AKMEe B6NOKKU, ecn 3TO BEAET K YMPOLLEHNIO.

| mhi NporpamMmmbl COCTaBAAKT A9 KakOW-NnM6o opraHusauuuv, To
NPUMEHEHWE COrIacoBaHHOIO CTU/S MOMOXET cAenaTb UX A0CTOAHUEM
<llid opraHu3aumun, a He NNYHOW COOBCTBEHHOCTbH OTAE/LHOrO
VLM pamMMUCTa.
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Manbii NPOrpamMMUCTCKNIA CTaHAapPT

[Jaxe 3nemMeHTapHyl 3agadvy Mo MNPOrpaMMUPOBAHMIO MOXHO
pewmnTb HacCTO/IbKO pa3/iMyHbIMKU cnocobamu, 4To ¢ nepeoro B3rnl
TPYAHO MOHATb, YTO 06e MporpamMmbl AenakT O4HO U TO Xe.

Kaxablh nporpaMMmncT O6bIMHO WCMOJb3yeT CBOU NO6MMbIE
npuemMbl, U Korga oH UM M3MeHseT, TO 4YacTO MMEHHO B 3TOM MECTO
OH fOenaet owmnbKy. O3TOMYy KaxAoMy MAPOrpamMmMmcTy MOXHO MO
pekomMeHAoBaTh BblpaboTaTb A1 cebs HeKuii «vanblii nporpaMmmucT
CKMA cTaHgapT» W He OTKAOHSATbCS OT Hero 6e3 BecbMa BECKUX
OCHOBaHWIA.

Ewe nyywe, ecnm 3TOT cTaHOapT obsizaTtenieH K NMPUMEHEHMIO N
OaHHOM opraHm3aumn: 3To 06nerynt B3aMMOMOHMMaHWe nporpam
MNCTOB. TO XXe 3amMeyaHMe OTHOCUTCS K CUCTEME UAeHTUdUKaunm
«Manblii cTaHOapT» O4eHb MOMOraeT, Korga Hafgo BCMOMHUTbL CTapyto
nporpammy.

O6LLan opraH13aLms NporpaMmMbl U ee 3arnmncb

Tak Xe KaK pasfeneHve 60/bLIOro Mpou3BedeHWs Ha [iaBbl U
naparpadgbl 065ieryaet ero yteHume, Tak U pasbueHue 60/bLIOoN
nporpammbl Ha naparpadsbl, pasgenst (nognporpaMmsl U MOAyNW),
nyTemM BblAEIEHUS NIOTMYECKUX eAMHWL, ynyyllaeT ee BOCMpUsiTME,
rnomMoraeT nsbexarb 04HO06pa3ns 1 XOPOLLO OpPraHn30BaTb MaTepuan
Ha3BaHuve pa3gena oTpaxaeT ero Lesb.

CTpyKTypa nporpamMmMbl XOpPOLUO peasin3yeTcs C HEKOTOPbIM CMC
weHnem. Ona 3BM copma 3anvcm nporpammbl 6e3pas3nvyHa; cMmc
LLleHVe CTPOK MpeAHasHauyeHo /19 yA06CTBa UYTEHMS nporpaMMbl yeT
BekoMm. CMelleHne CTPOK He A0/MKHO ObiTb 60AbLIMM: ABYX-TPCX
no3vumnini BNOJIHE [0CTaTOYHO, 4YTOObl BbIAENTL CTPYKTYPY ripoi
pammbl.

MepeuncinMm OCHOBHbIE MpaBuaa 3anmcu CTPYKTYPHbIX KOHCTPYK
unii Ha npumepe s3bika Pascal.

1 KopoTkuii coctaBHol onepatop-. BEGIN Al; A2; ...; An END;

2. ANnHHbIA cocTaBHOI oneparop: BEGIN

END;
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| ai/i.'wmk» BeTBneHne n obxon: IF e THEN Al ELSE A2;

IF e THEN A3;
| i nr il lUHiioe BeTBNEHMeE: IF e THEN Al
ELSE A2

| i>din. >tuHHoe BeTBNEHUE: IF e

THEN BEGIN

END
ELSE BEGIN

END;

¢ I(iik in KopoTKue: WHILE e DO g
REPEAT a UNTIL g
FOR k=bl TO b2 DO g
FOR k=h2 DOWN TO bl DO g

t, link ih AanHHbIE: a) WHILE e DO
BEGIN

END;

6) REPEAT

UNTIL g

B) FOR ki=Dbl TO b2 DO
BEGIN

END;
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8. LUMKnbl ¢ 06WMM HavyasioM UM KOHLLOM:
FOR k=bl TO b2 DO WHILE e DO
BEGIN

END;

9. Bbi6op: CASE e OF
N1, N2, Nk: Al;

Ne, e, Nv: Anl;
END;

10. invHHbIE OMneparopbl.

Ecnn onepatop He NMOMELLAeTCs B CTPOKY, TO ero NpoAo/hkKeHne B
cnenyiolleit CTpoke cneflyeT 3anucbiBaTb CO CMELLEHMEM, Mpuyem
He6e3pas3/IMUHO, B KAKOM MecTe cAenaH nepeHoc. Hanpumep:

WRITELN ('nepBblii KOpPeHb YpaBHEHMNSA paBeH'
X1, BTOPOV KOpPEHb ypaBHEHUSI paBeH', X2);

YNTaAEeTCA XyXe, 4yemM

WRITELN (’nepBblii KOpeHb ypaBHeHUs paseH', XI,
'BTOPOM KOpEeHb ypaBHeHUs1 paseH’, X2);

11 O6veguHeHVe OMNepaTopoB B CTPOKY.

Ecnn 513blK NpOrpamMmmMrnpoBaHns NO3BONSIET pasMelaTb HECKO/bKO
onepaTopoB B OAHOW CTPOKe, TO B CTPOKY cfieflyeT rpynnupoBaTb
NIOFNYECKN CBsi3aHHble OMepaTopbl, U TaK, YTO6bl MX MOXHO O6blNo
KpaTKo OTKOMMEHTMPOBATb.

BmecTo
1:=0;
X:= RO*Cos(Fl);
Y:= RO*Sin(Fl);

MOXXHO Hamnmcartb

1:=0;
X:= RO*Cos(Fl); Y:= RO*Sin(Fl); (* KoopgunHatbl BekTOpa *)
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Mnn BmecTo

WRITE (‘BBegute KO3(hdULMEHTBI:');
READLN (A, B, C);

MOXXHO Hanucartb

WRITE (’BBegute koadhpuumeHTol:’); READLN (A.B,C);

YBeNMUnB WHTEpBa/Ibl MeXAy HEKOTOpbIMW orepaTopamn (ooba-
MHA He MeHblle 4eTblpeX Mpo6enoB), MOXHO AOMNO/HUTEIbHO Y/yu-
WNTb BOCMPUATUE MPOrpamMMbl.

12 Bce MeTKM onepatopa A0/KHbl OblTb BbIHECEHbI B Havano
CTPOKM WM O,0/DKHbI BbICTYMNaTb U3 O6LLEero TekcTta rnporpaMmmbl BMeBO U
M NopsaKe BO3pacTaHus, YTOObl MX MOXHO OblN0O NErKO HamnTu.

13. K Hauyany CTPOK BbIHOCATCH 3arosioBKuM 6/10KOB, Havana
KPYTMHbIX LIMK/IOB U OYE€Hb KPYMHbIX COCTaBHbIX OrMepaTopos.

14. Onepatopbl END po/mKHbI pa3mMellatbcs M60O B TOW Xe
CTPOKe, 4YTO M cooTBeTcTBylOWMiAi emy DO miam BEGIN, nm6o nog,
napHeim emy DO wnim BEGIN.

15. Ncnonb3oBaHWe A0CTATOYHOrO Konuyectsa NpobesnioB, OTCTY-
MoB, MYCTbIX CTPOK B TEKCTE MPOrpamMmbl ABMSETCA MOLLHbLIM CPeacT-
BOM, MO3BOJIAKOLLMM cAenatb nporpamMmmy 6osee BblpasnTesibHOM.

16. OpHoueneBble BbIMNOSIHAEMbIE MPeasioXeHNsa HeobXxoAuMo
yMellaTb Ha OOHOM CTPaHWLE MnevaTalollero ycTporicTaa.

KommeHTapun

[na ypobetBa YTEHUS NporpamMma A0/MKHA 6blTb XOPOLLIO OTKOMEH-
rMpoBaHa. ECnv onepaTtopbl f3blka MPOrpaMMMpPOBaHUS MO3BOJISOT
MOHATb KakK paboTaeT Mporpamma, TO KOMMEeHTapuu O0/MKHbI Mosic-
HUTb YTO M 3aYeM AealoT 3TU OMepaTopsbl.

MHoraa yTBepXaatoT, YTO KOMMEHTapuUn GyayT BCTaB/E€Hbl MO3Xe.
Ho uepes3 yaAMBUTENbHO KOPOTKOE BPEMS aBTOPbI MPOrpamMmMbl O6Ha-
PY>XMBalOT, YTO 3a6blin ee MHOrve Aetann. MNporpaMmMbl C MOSICHU-
Te/IbHbIMW KOMMEHTapPUSIMU 3HAYNTENbHO fIerye OT/1aXuBaTh.

KOMMEHTapUN HYXHbl KaK Ha CTaausiX MPOeKTUPOBaHUS U OT-
NagKu nNporpamMmsbl, Tak 1 no3ke. OHU AO/MKHbI COAEPXKaTb HEKOTOPYIO
[0MNONHUTENbHYO MHOPMaLMIo, a He nepegpasnpoBaTb Mporpammy.

[N CTPYKTYpPHbIX NporpaMM o6bluHO TpebyeTcsl MeHbLle KOMMEH-
TapueB, YeM A1 HeCTPYKTYPUPOBAHHbLIX, TaK KaK Mporpammbl nep-
BOrO BWAA MOHSTHEE U B HUX MEHbLLE Mepexonos.

Kaxgas nporpamma, nognporpaMma wiv npouegypa (Mogynb)
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[O/MKHa HauymHaTbCca C 6/10Ka KOMMeHTapueB (BBOAHbLIX KOMMEH
Tapues), MOACHALWNX, YTO OHa AenaeT, N MOXEeT BK/YaTb HMKe
nepeynciieHHble CBeAEHUS.
Mma nporpamMmmbl.
HasHaueHne nporpamMmbl. DYHKLUUN, KOTOPbIE OHA BbINOHAEM
YKaszaHus N0 BbI3OBY MPOrpaMmmbl U ee UCNO/Ib30BaHUIo.
CnncokK N HazHayeHue OCHOBHbIX MepeMeHHbIX.
Oxunpaemble BXOAHblE W BbIXOAHble AaHHbIE.
Cnncok BbI3bIBaEMbIX NOANPOrpaMM 1 MoAyne.
Heo6blYHbIEe YCNOBUS WNU aBapuiiHble CUTyaLuu, KOTOpbIe
MOFYT BO3HMKHYTb MPW BbINOSIHEHUX MAPOrpamMMbl.
. CBeeHNss 0 BPEMEHU U MeCTe BbINOJIHEHUA MPOrpamMMbl.

9. Tpebyembii 06bEM NamMATU, ApPYrve OrpaHUyeHus U ycnoBuw

MCMNOJIb30BaHUS.

10.CneynanbHble yKasaHUs oneparopy, ecn 3T0 Heobxoaumo.

11.CBefeHua 06 aBTOpeE.

Cnepgyouwme pekoMeHgaumMm cnocoo6CcTBYOT 3(hPEKTUBHOMY LOKY
MEHTUPOBAHMIO BHYTPU MPOrpammbl.

1 KommeHTapuu cneflyeT nucatb B TakUxX MecTax Mporpammsl,
KOTOpble HEOOXOAMMO KOMY-TO MOACHUTb.

2. KommeHTapuu Ao/mkHbl 6biTh MPaBu/ibHbIMW C CAMOro Havana u
M3MEHSTbCA B COOTBETCTBUM C U3MEHEHMAMU nporpammbl. Henpn
BU/IbHbIE KOMMEHTapUKN XyXXe UX OTCYTCTBUSA, TaK KakK OHW BBOAAT U
3abnyxaeHve uitatens nporpamMmbl.

3. KomMeHTapum O0/MKHbI coAep)aTb HEKOTOPYH AO0MNOSHUTENb
HYI0 MHdOpMaLVIo, a He nepedpasnpoBaTtb MNPorpaMmy.

4. KoOMMeHTapueB A0/MKHO ObiTb POBHO CTOJ/IbKO, CKOJ/IbKO HEOOXO
AnMO. JINWHNEe KOMMEHTapMn — 3TO MyCOp B nporpamme.

5 B KaXaoM OTAe/lbHOM orepaTtope s3blka peako MposBAATCA
Kakve-nMbo [ercTBusA, M MO3TOMY HeT HeobXxoAuMOCTV OnuchbiBan.
KaXXapli onepaTtop OTAe/bHbIM KOMMeEHTapueM.

6. KoMmeHTapun K nepeMeHHbIM OO/DKHbl HECTU MHGopMaLmto 0O
X PU3NYECKNX CBOWMCTBAX WM (PYHKLMOHa/IbBHOM Ha3HauyeHuw.

7. KommeHTapun yaoo6HO Mcnonb3oBaTh A1 pasfeneHvs npoi
pamMmbl Ha OTAesnbHble noapasfensl. Takue nogpasgenst cogepxal
06blYHO OT 5 0 10 ornepaTtopoB N UMEKT OLHOLENEBOE Ha3HauYeHue

8. VaeHTudumkaTtopbl A0/MKHbI ObITb MHEMOHMWYHbI, YTO CYLCCI
BEHHO [A0MO0JIHAET KOMMeHTapun. HeobtxoammMo BbIGMpaTb OCMbIC
NeHHble MMeHa. X=X+A paeT ropasfo MeHblle WHhopMauum, 4vem
SUMMA=SUMMA+A.

9. B KayecTBe MMEH MNepPeMEHHbIX AOMKHbI YNOTPebNATbLCs Tep

NOUAWN R
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HM in Nnonb3yemble B AaHHOW obnactn. Heobxogumo usberatb

Liv« vin BUAY MMEH, NX HEECTECTBEHHbIX HanucaHui U NOA06HbLIX

VIMHLWI mnno cumsonos (X10 n X10). Yncna nyyiwe nucatb B KOHLE

HA

[ MNpn cocTtaBNeHUN UMEHU MEepPeMEHHOW MOXHO cfefoBaTb
VH|" n M'HUbIM cornaweHmsaMm. Hanpumep, nepemMeHHble Lenoro tuna

yi HaumHaTbca € 6YKB i, j, k, 1, m, n (0O6bIYHO M OBLLENPUHATO).

I | hi cokpaleHns NAEHTUPNKATOPOB MOXHO MCMOJ/b30BaTh

M paspaboTaHHble MUKasanom J[KeKCOHOM:

M »axgoe 3Havallee C0BO B MUMEHW MOXET OblTb COKpaLLeHO, HO
W* litrut rpex;

ii( H abbpeBnaTypy Bcerga LO/DKHbl BKAKOYATbCA HauvalbHble
MHHbI rHou;

hi ..... LWCHbIE BaXHee T[acHbIX;

11 Hauano cnoBa BaXHEe €ro KOHLa;

n NO6peBMaTypa A0/HKHA BKAOYaTh B cebs oT 6 go 15 6yKB.

| ' lit c BblgaBaemMble NpoOrpamMMor nevyatm A0/MKHbl OblTb OTKOM-
HfHiitpuiiaiiM ”n nmeTb ecTecTBeHHbIN opmart (MaTpuya He neva-
Li»H M 1 CTPOKY U T.4.).

I V Heobxoaumo npuaepXmnsaTbCA OY4EBUAHOIO Nnopsaka AeicTBusS.
MuwnT, p, €cAM Hago BbIYUCIUTDL

41?7 rBxV(BI742 o
2a

I1ISKRM :— SQR(B)—4*A*C ;
Il IHSKKM >OTHEN
e (iIN
Ull] (-B+SQRT(DISKRM)) 7 (2*A) ;
4(2] (-B-SQRT(DISKRM)) / (2*A) ;
INI);

HaMHOro MNOHATHEN, Yem

DISKRM: = B*B-4*A*C

II' DISKRM =>OTHEN J: =1 ELSE GO TO 2,
1 2-0+D/2 ;

X1 (-B+J*EXP(0.5*LN(X))) 7 (2*A) ;

=]

I  <OTHEN GO TO 1;



KOppeKkTHOCTL MporpaMm

MOHATME «KOPPEKTHOCTb» WM «MNPaBUIbHOCTb» MNoApasymMeBail
COOTBETCTBME MPOBEPSEMOro 06bEKTa HEKOTOPOMY 3Ta/lOHHOMY
06BLEKTY WM COBOKYMHOCTU (DOPMas/IM30BaHHbIX 3TaSIOHHbLIX Xap/b
TEPUCTUK U NpaBU/I.

KOppEeKTHOCTb WM MNpaBW/ILHOCTb MpOrpamMMbl Havubosiee MosHU
ornpenenseTca CTerneHbld ee COOTBETCTBUSA MpeabsiBASEMbIM K He|
dhopmanbHbIM TpeboBaHMSAM NPOrpaMMHON cneuudukalnn.

Mpu OTCYTCTBUM MOMHOCTbLIO (hOopMasiM30BaHHOW chneyudmnkaumnmn
TpeboBaHWIi B Ka4ecTBe 3Ta/IOHa, KOTOPOMY [A0/MDKHbI COOTBETCTBOH T.
nporpamMmma u pesynbTaTbl ee (OYHKLWOHWPOBAHUSA, MHOrAa WUCMO U
3yl0Tc HehOpMasiM30BaHHbIe MPEeACTaB/EHUs] pa3paboTyMKa, MoMu.
30BaTeNsl UM 3aKasunKa MporpaMm.

OfQHaKo MNOHSATUE KOPPEKTHOCTW MporpamMmm MO OTHOLUEHMUIO K
3anpocam NONb30BaTeNss WM 3aKaluMKa COMPSXKEeHO C Heorpc
[ENeHHOCTbI0 CaMOro 3TaslloHa, KOTOPOMY [O0/DKHA COOTBETCTBOB/IN.
nporpammMa. BcneacrtBme 3TOro MOHATME KOPPEKTHOCTWU MporpamMm
CTaHOBUTCA CYOBLEKTMBHBLIM W €ro HEeBO3MOXHO OnpeaenvTb Ko
YeCcTBEHHO.

HeonpeaeneHHOCTb MPOrpaMMHbIX crieyuumkaumini ymeHbLluaeT!
B Mpouecce pa3paboTkM NporpamMm MyTem YTOUYHEHUs TpebGoBaHWii HO
COrnacoBaHUIO Mexay pPa3paboTyMKOM M 3aKa3uyMKOM.

[N cnoxHbIX KOMMMEKCOB MpOrpamMM BCEerja CyLllecTByeT pUCK
06HapYXNTb X HEKOPPEKTHOCTb MO MHEHW Mofb3oBaTens W hi
3aKasumka OTHOCUTENIbHO UMelLlmnxcsa cneundukaynii BcneacTave
HETOYHOCTM camux crneuudunKaLnii.

dopmanbHble MpaBuia MNPOEKTUPOBAHUA MNPOrpaMm YCTaHMu
nunBarTCA CTaHAApPTaMU U MHCTPYKLUMAMW MOArOTOBKU TEKCTOB NPOi
paMM 1 MX CTPYKTYPHOIO MOCTPOeHUsl. 3TasloHbl 3TOr0 B1Aa BK/IHOYat0!
onucaHue f3blka NPorpaMmMmmMpoBaHus, npasunia oPopMIEHNS TEKCTH
nporpaMM M OMNUCaHUA AaHHbIX, OHW SBASAKOTCA Hanbonee yHU
BepCa/ibHbIMU U B psfe criydyaeB hopManunayoTcsi Ha ypoBHe FO( lon
Ha f3blKM NPOrpaMmMupoBaHus N 6a3y OaHHbIX.

Byoem cuMtate NporpaMMHoOe m3fenve npaBWU/bHbIM, €C/IN OHO:

— peluaeT AelcTBUTENbHO Ty 3ajadvy, A7 KOTOPOWM OHO 6bl1o
pa3paboTaHo;

— He «3aBuCaeT» W He 3akaH4yMBaeT CBOK paboTy aBapuUiiHO;

— YyA0BNeTBOPSET BCEM TPeboBaHUAM N3 AOKYMeHTa «CornalleHuc
0 TpeboBaHMAX» («TEXHUYECKOE 3a/laHune») C y4eTOM UX YTOUHEHUN U
npoLiecce NMPOEKTMPOBaHUS MPOrpPaMMHOro n3aenus;
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pa haboTaHO B COOTBETCTBUM C (POPMasbHbIMU MpaBUIaMU
Mpe MMpPOBaHMS NPOrpaMMHOro oGecrneyeHus.

AhPeKTUBHOCTL MpPOrpaMmbl

()i HOBHOWI 3apavell NporpaMMMpoBaHUS ABASETCA co3daHue npa-
ViH U HbIX (He o06a3aTeslbHO MNpu 3TOM 3P EKTUBHBLIX) MPOrpamMm.
Jhl|IMK rMBHas nporpamMma He HYXHa, ec/iM OHa He obecneuvBaeT
MpVMX N.HbIX Pe3y/bTaToB.

MpaBW/IbHOCTb MPOrpaMmMbl He SIBNSETCA AOMOMHUTENIbHOW Xapak-
M puc INKOV mporpamMmbl B OT/iM4Me OT 3pheKTUBHOCTH.

MpaBuibHYO, HO He 3MAEKTUBHYIO MNporpamMmMmy MOXHO OMTU-
MwuwpounnTs 1 chenatb ee 6onee aphekTUBHOW. [Mo3TOMYy OMNTU-
Mn l.lunK) npohamMmbl MOXHO Ha3BaTb BTOPbIM 3TaromM B Mporpam-
MWPOBaHMK, a MNepBblii 3Tan - 3TO MOJlyYeHUE MpPaBUIbHOW Mnpor-
pammbl  Mpuyem, paccMOTpeTb BO3MOXHOCTb ONTUMU3ALUM MpPOr-
pammbl CAeayeT NuMWb B TOM C/fyyae, ecnvM rotoBas nporpamma
Mpunuwn n HyxHa gna padoTbl, ecnn ee OyayT BbINOMHATbL MHO-
rokpaTHO M ecnn cTaTyc NpoekTa U UpMbl 3TO MO3BOSISET.

Tpeb6oBaHMst K 3hDEKTUBHOCTM MporpamMmMbl 06bIYHO OnpeaensoT
M1 | [HaMN NPOEKTUPOBaHUS.

AhhekTMBHOCTL MM ya060UNTAEMOCTL?

M ogHOM 3KcnepuMeHTe MpOoBeNn aHan3 ABYX Pas3/IMyHbIX MoA-
OaHa K obecneyeHMO BbICOKOrO KayecTBa MporpamMmbl. B ogHOM
m1yne nporpamma paspabaTbiBasiaCb «HaMopUCTbIM» MAPOrpaMMuc-
IOM  NOBYXAaeMbiM K HanucaHWilo MakKCUMasibHO 3(h(EKTUBHOIO ee
VHpWaHrn, a B APYrom — «OCMOTPUTENbHbLIM» MPOrpamMmMmncTom,
MWHEIOHHBIM Ha obecrneyeHue MpPocToThbl U yA0604YMTAaEMOCTN MNpPOr-
pammbl.

Inaim nposegeHbl 1000 TeCTOBLIX MPOroHOB M B TOM U B APYroM
| Nuac B pesynbTarte NpoBedeHHOro UccnefoBaHNs OKasanocb, YTO B
my||pcklvBHO» nporpamme 6bi10 o6HapyxeHo B 10 pa3 6Gornblue
*=LINGOK, YeM B MNPOCTOW. WHbIMK cnoBamMu, 4YUCNO MNoOKasaTenemn
. ayecxa «npocTol» NporpamMmmbl OKas3asocb 3HAYNTENIbHO BbiLLE.

M npuHUune MHOrve MeToAbl, Aenawowme nporpammy 3adhek-
INMHOIA, He HaHOCAT yulepba ee NPOCTOTE M yA0604YMTaEMOCTU. ITU
4. 10fbl cneflyeT MCNosb3oBaTb BCErga.

Y 0604nTaeMocTb nporpaMmbl 6onee cyulecTBeHHa, yem ee ad-
<M rMHHOCTL. YA060uMTaemMyo NporpaMmMy sierye otiiaxmsaTb, MOAV-
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dnumposatb U UCNO/MbL30BaTb, YTO AenaeT O6bIYHO He TOT YesioBek,
KOTOpbIA ee nucas.

Tnwb B 0COBLIX Cnyyasx nporpamMmmy criegyet aenatb 6ornee adex»
TUBHOW: NporpamMma NMbo He NMomellaeTcss B NaMsATU, MO0 CAULIKOM
[ONro BbIMNOJSIHAETCA, UM OHa AO0/MKHa 6biTb BK/IOUYEHA B BUGIMOTEKY
M 4acTO WUCrMosb3oBaTbCA. B 3TOM cnyyae a(hheKTUBHOCTM OTaaH»|
npeanoyTeHne B yuwepb ynobountaemMocTu.

OonTMmMsauusi NpPorpaMmbl

OnTMmMmMsaumein nporpaMmbl HasbIBalOT Takme npeobpasoBaHus,
KOTOpble MO3BONAKT caenate ee 6onee ahHeKTUBHOM, T.e. caenartb co
60nee 3KOHOMHOW Mo NamMATKU U/nnn 6onee GbLICTPOW MO BbIMNO/THEHUIO
Tex XXe PyHKUMA, 4To 1 OO0 ONTUMU3ALMOHHOIO NMPeo6paszoBaHuUs.

JlBa 4acTHbIX KpuUTepus onNTUMU3aLUN — BPEMS BbINOMHEHWSA
nporpaMmbl U OGbLEM MCMOJIb3YEMOW €10 NaMAaTW, B OOLWEM Crlyvae,
npoTuBopeYaT Apyr Apyry, TakK Xe KakK U 3h(heKTUBHOEe HanucaHue
nporpaMMm COMNPOBOXAAETCSA YBE/IMYEHMEM pPaboTbl MPOrpaMMucT.!
VI3BECTHO, YTO COKpalleHMe BPeMEHU BbIMOMHEHUSA MPOrpaMmbl, Kak
npaBuI0, MOXXHO A0OUTbCA 3a cyeT yBe/nnyeHuss obbemMa MCMoJib-
3yemMoi namMsaTM M HaobopoT. B 3ToOM cnyyae npu BbIBOpe HYXXHOI
KpUTEpUa BCTynawT B CU/y 3BPUCTUYECKME COOBPaXeHUs npoi
pamMmMucTa, OTAaloulero npegnoyTeHne OoAHOMY M3 HUX. OObIYHO
KOHKpEeTHble 06CTOATENbCTBA AUKTYIOT BaXXKHOCTb ONTUMMU3ALMK NPOI
paMMbl MO BPeEMeHM unu Mo namsaTu. Hanpumep, ecnu nporpaMmva
paboTaeT B peaslbHOM MacliTabe BpPeMeEHW, OHa AO0/HKHa BOBpeMs
BblAaTb pe3y/bTar.

YacTUYHO ONTMMM3aLUI0 MNpOorpamMmMbl MOXET BbIMOSIHUTL On-
TUMUINPYOLWNIA TpaHcnaTop (komnunatop). Ho B ocHoBHOM 3Tol
npoLecc TBOPYECKUI 3aBUCUT OT KBaIMMKaumu nporpaMMmucta u
HEBO3MOXHO AaTb a/IfOPUTM, ONTUMM3IUPYIOLKIA N6y nporpaMmmy
MOXHO NuWb 06pPaTUTb BHMMaHME Ha Te acnekTbl, FAe CKPbIThbI
pesepBbl ONTUMM3ALUM N NPOUNNIOCTPUPOBaTL X HA NpUMepax.

Mopg o6nacTblo oNTMMKU3aLMM NMOHMMAETCSl YacTb NporpamMmel, T €.
MHOXXECTBO OMNepaTopoB, Had KOTOPbIMW BbIMOMHATCA ONTUMMN
3UpyloLLIME MpPeo6pa3oBaHUs HE3aBUCUMO OT APYrux OnepaTropom
nporpamMMbl. B yacTHOCTM, 061acTbi0 ONTUMM3ALNN MOXET ObiTb Bes
nporpamMma.

CyuiecTBytoT ABa Noaxoda K onTuMmM3auny nporpaMm: «4mcTka» u
nepenporpammuposaHme. Ob6a noaxoga MMEKT Kak A4OCTOMHCTBA, Tak U
HeAOCTaTKMW.
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Il IMbI noaxopn, 3aknoyaeTcs B MCMPABNEHUN OYEBUAHLIX Heb-

UM U UCXOOHOW nporpamme. Ero AOCTOMHCTBO — [AaHHbIN

Hud Ipebyce masio BpeMeHn. OgHaKo noBbllleHe 3EKTUBHOCTH
bM "UM 06blMHO HeE3HauUTEeNbLHO.

U|n|Min nogxon cocTouUT B Mnepedenke MCXOAHOW MNpOorpamMmMbl.
m|H*||n nepefenaTb 4YacTb MNporpamMmbl, KOTOpas, Hanpumep, pac-
K|lw | Hanbonblyo 4yacTb BpeMeHW. I3TOT noaxofd obecneymsaeT
W MWL Hauayylwnin pesynbTat, HO U camblii goporoi. OH npuemMsnem,
B) ....... 1lumunsnpyemass nporpamma noagepranacb 3HauYnUTENbHbIM
MaH HeHuaM.

M | nagom KOHKpPETHOM cny4yae nosbileHUe 3HeKTUBHOCTU
mLlH [biIMMbl 3aBUCUT OT psiaa (hakTOpoOB, TakKuUX, KakK CTOUMOCTb
wiVMineinni nporpamMmbl, 4acToTa ee MCNO/1b30BaHUsA, OTHOCUTE/IbHAas
[IN]"MH. HbINONHEHMS Pa3INYHbLIX onepauuini B MalluMHe, OT cnocoba
§|HHH1WwpoBaHUA pa3NUyUHbLIX onepauni 1 T.n.

4. WwrensHO BblpaboTaTb B cebe KOMMIEKC MpasBu/, KOTOpble
|IM\" ' noco6cTBOBaTL cOCTaBieHUO 60n1ee aPMEKTUBHBLIX MPOrpamm,
mNmmumyuu KOTOPLIX B Aa/lbHENLIEM He MOoTpebyeTtcs.

PWY:MOTPM OCHOBHbIE MalUMHOHE3aBUCUMbIE MNPUEMbl OMrn-
VH HUINU nporpaMm.

I) 1a,(lWBKM coobLieHwit. Ecnu 6onblias 4vacTb COOOLEeHWU co-
W||*w, npobensl (Mnn gpyrve NOBTOPSAOLWMECH CMMBO/bI), TO AJ14
pinmimmn namatn 3BM cnegyeT mcnosib3oBaTb KOMaHAbl, BbINOS-
HW.... He 3arofiHeHWe 3TOM vacTu coobuieHus npobenamn (CUM-.
HHAMW).

) HMummnpoBaHue nepeMeHHbIX. ECNv Havya/lbHble 3HaYeHMss Npuc-
yuw, wmllcas nepemMeHHbIM (MM KOHCTaHTaM) OAHOBPEMEHHO C UX
Hnm [eiiMCM, TO 3KOHOMUTCS U NaMsiTb, WU BpPeMs BbIMOJIHEHUSA
H|MH|H|MMbI, T.K. B 3TOM C/lyyae nepemMeHHble MNosy4valoT HavasibHble
<hh'ichhh BO BpPeMS KOMMWIMPOBaHUSA MporpamMmebl, a He BO BPeMS ee
BbIMOJIHEHUS.

InnaHo o6nervyaetca BHyTpeHHee AOKYMEHTUPOBaHME MporpamMmbl
....... YAM reH OLNGKU B CiyyYae, KOrga nepemeHHoi He 6bI10 npuc-
IMW'hh HavaslbHOe 3HayeHue.

\) YMeHblleHne uyucna nepemeHHbiX. OTpaboTaHHas «BpemMeHHas»
HllumcnHaa Ha yyacTke nporpammbl (Hanpumep, ynpasnastoLlas
in c MrHHaa uUwukna) npoAosHkaeT 3aHUMaTb ob6nacTb NamATu U
HAH.LLe HO BCE BPEeMSsl BbIMO/IHEHWUSI OCTaBLUEMCS 4YacTu MpPOrpamMmbl.
| ® HIW* yaanuTb (OYNCTUTD).

Mo ee MOXHO ucnonb3oBaTb B NporpaMvme U fasblle BMeCTO
ni*v1l% BpeMeHHOV» nepemeHHON (Hanpumep, B Ka4yecTBe Y-
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paBnsiloWE MepeMeHHOW B APYroM LWK/E) B APYroM Kadvecuto,
yTO6bI He co3fasaTh HOBYHK. [lpy 3TOM TUMN MepeMeHHOoN ocTtacTol
HEN3MEeHHOIA.

Tak KakK naeHTUdMKaTop rnepeMeHHON, Kak rnpaswio, 0603HavaB
ornpefeneHHyo a4eky namsaTv, TO pe3y/bTaTOM BbINOSIHEHUSA paH
MaTpuBaemoli npoueaypbl fBASeTCa onpefeneHne MUHUMaIbHOMO
yncna fyeek, Heoo6XOoAMMbIX A1 XPAaHEHUS MPOMEXYTOYHbIX pe
3yNbTaToB.

BcTpeuatoTcsa cnyyam, korga nepemMeHHasi, KOTOpPOW MNPUCBOEHO
3HaueHve, B fa/lbHelWweM HUrAe He WUCMONb3yeTcs, WU e Mexay
OBYMS orpefeneHusMn OAHOW MNepeMeHHOW HeT HU OAHOro ee uc
nosb3oBaHUsA. Takue onpeaeneHuss rnepemMeHHbIX Ha30BEM HeT
Mosib30BaHHbIMU. ONTUMMU3ALMOHHAsA Mpoueaypa B 3TOM Clyun#
3aKnyaeTcs B yAalleHUM W3 NporpamMmbl JINWHUX MpUcBamBaHnn
3Ha4YeHUi Hencnosib30BaHHLIM MepeMeHHbIM.

PocT uncna BpeMEHHbIX U HEUCTMO/Ib30BaHHbIX MEePEMEHHbIX O6bIY
HO MPOUCXOAUT Y HauMHAKLWMX U HeaKKypaTHbIX NporpammucTtoB. 11y
TUNUYHasA OWM6Ka —BbIGOP NepBoM NpuLlealler B ronoBy CTPYKTYpPb!
OaHHbIX. CuMTaeTcsa XOpOLWMM CTUAIEM MPOrpaMMUpPOBaHUsl, ecnm u
rnporpaMme HeT JINLHUX NepeMEHHbIX.

4) Bbl6Op TUMNOB AaHHbIX. [NepeMeHHble pasHbIX TUMOB AaHHbIX M
39BM ob6pabaTbiBaloTCA C pa3HON 3aTpaToii BpemMeHu WM namaTtu. |t
[AaHHOM cflyyae TpebyeTcs MUHMMabHOE MOHMMaHWEe OCOBGEHHOCTHU
nporpamMmbl.

Hanpumep, ecnn anemeHT maccmBa A(l) - UEenoYmMcieHHas, To N
orepatope FOR 1:=1 TO 1000 DO A(1):= 0.0; npowusoigyTt 1001
npeo6pasoBaHnii TUMOB M3 BELECTBEHHOro B Uesbli. 34ecb Hab»
Hanucatb: A(1):= O;.

5) YpaneHue v3nUWHUX OMNepaToOpoB MpucBaMBaHusA. Paccmarpu
BaeMas mpoLeaypa COCTOUT B YAATEHUM U3 MPOrpaMmbl HEKOTOPbIX
oreparopos MNpuUcBamBaHMA 1 3aMeHe B HEKOTOPbIX ApYyrux oneparopax
(NnpucBavBaHUA WX YC/IOBHOIO Mepexona) nepeMeHHbIX, SABA
LUMXCA NeBOM 4acTblo yAaIseMbiX OMepaTtopoB, BbIPKEHUSMU, SN
NAOWMMNCS NPaBO 4YacTbio yAansieMblX OMeparopoB, TO €CTb UM
nosHseTcs obbeguHeHMe onepaTopoB. Hanpumep, cnefyoLime yetbipe
orepartopa npucBavBaHus

Cl=5. + BI*D**2;
C2:= B+ SIN (R);
C3:= 5+ A1)*A(2);
C:= (C1 + C2)*Cs3;
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IMm WMeHnTb ogHUM
- (S ( H|*D*2 + B + SIN(R))*(5 + A(D*A (2));

Il WMeHe TONbKO B OAHOM OrMepaTtope npuceamBaHUA Mepe-
bid LUNAKOLWNXCA NEBOM YacTblo yAaNIseMbIX OMepaToposB, Bblpa-
MHMW. SIBASIOLWMMUCA MPaBOii 4acTbio yOansemMbiX OnepaTopos,
| | WM WnKaeT NOMOXNTENbHbIM ONTUMU3ALMOHHBIN 3hEKT, TaK

H HUM Cfly4yae rnpocTo MPOUCXOAMT COKpaLleHne Yucna onepauui

| M ink nHdopmaunn.

Mpn HOM npegnonaraeTcsd, 4TO MEPEMEHHble, fABMAOLLMECH

m1 YH M0 ynansemMblx onepaTtopoB, B APYrMX oreparopax He

NnHytoTcA.

M OToXnAecTBneHne nepemMeHHbIX. ECnv B nporpamme mmeetcs

pump Buga A:=B, TO BO Bcex Mocneaywwmx oreparopax npor-

MLI MOXXHO 3aMeHUTb MepPeMEHHY A MepemMeHHolW B wam uuc-

M TOYeHMeM nepemMeHHoOW B, a onepatop A: = B yganuThb.

| | hi HepemeHHast A siBNsieTCA WHAEKCMPYEMOW MepeMeHHON, To

pHOp A: = B ocTaeTcda B nporpamMme, a nepemeHHasa A B HeEKO-

iiiu onepatopax 3ameHseTcs nepemeHHoO B.

"1 \ihi itHue ToXgecTBeHHbIX ornepaTtopoB. CyTb 3TOM Mpoueaypbl

MWH W yJaneHnm U3 nporpamMmbl TOXOECTBEHHbLIX OMNepaTopos, T.e.

....... poB Bnaa A: = A. Takme onepatopbl MOryT MOsABNATLCA B

ip.iMMc B pesyrnbTate BbIMNOJIHEHUA ONTUMWU3ALUOHHbBIX N OPYrux

nOpV FOBaHWIA.

| YcTpaHeHne HeBbIMO/IHAEMbIX OnepaTtopoB. B peasibHbIX npor-

MMM\ MOFYr BCTPETUTLCA y4vacTKu, codepxalye HeBbINOJIHAeMble
*PPHIOPbI, T. €. TakMe Oreparopbl, KOTOPble He BbIMNOJ/IHAITCA Npuv
oMiHA Habopax HavaslbHbIX AaHHbIX.

H enmeHne Takmx oOrnepaTtopoB MOXHO OOBACHUTb ABYMS MNpU-
YNHaMMU:

)] MU npouecce oOTnagknm nporpamMmmbl UanM ee mMoaudukauun
e MNP IMMNCT NMM60 3ab6bIBAET O TAKUX OrepaTopax, MMB0 He XOYeT KX
Mwm x . 11160 npocTo He B COCTOAHUM NPOCNEAUTHL 3a BCEMWU MOC-
Il v Innamun, BbI3BAHHLIMWU UCTPAaB/IEHUSAMUN HEKOTOPbIX Y4YacTKOB
MpLL, pamMMbl;

') 6onblwasg normyeckas wanM MHMOPMaLMOHHAsA C/I0XHOCTb
M|Ww||MMMbI He MNO3BOMAET MPOrpPamMMuUCTy «yBUAETb» TakKue ore-
........ WM OaXe uefble HEBbIMNOJIHAEMbIE YYAaCTKU MPorpamMmbl.

| MMcn paccmaTpmBaemoli npoleaypbl COCTOUT B yAaleHUU K3
M|"L, p.IMMbI HEBBIMOJ/THAEMbIX OMEepPaTopPOB.
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9) Vcnonb3oBaHMs BBOAA-BbiBOAA. Onepaumn BBOAA-BbIBOAA 3aHM
MarT MHOrO BPeEMEeHU U O0/DKHbl OblTb COKpalleHbl OO0 MUHUMYyMa
JaHHble, KOTOpble MOXHO BbIYMC/INTbL BHYTPU MpPOrpamMmbl, BBOAU U.
He Hapo!

[Be nocnenosatesibHble KOMaHAbl BBOAA-BbIBOAA /11 OOHOrMO U
TOro Xe yCTpoWcTBa MOXHO O6bLEAWHUTbL B OAHY KOMaHay. =T
COKpallaeT KO/MYecTBO ObpallleHUin K CUCTEMHbIM MOoANporpaMMam
BBOJa-BblBOAA, UYTO, eCTEeCTBEHHO, COKpallaeT BpPeMs BbIMOSIHEHUN
rnporpamMmbl.

He 3abyapTe nocne oT/afky nporpamMmbl M3bATb BCe ULLHUE
(06bIYHO OTNaAOYHbIE) OMNepaTopbl BBOAA-BbLIBOAA.

HedopmaTHbIli BBOA-BbIBOA OObIMHO 6bicTpee chopmaTHoro. | w
MO>XHO WCMNOJIb30BaTb, €C/IN AaHHble BBOAATCA BO BHELLHIOK Namu .,
a 3aTeM CUYUTbIBAOTCA ONATb TOW Xe UNu APyro NporpaMmmon. B Hum
cnydae He TpebyeTcAa npeobpasoBaHWs AaHHbIX BHYTPEHHEN (opMbl
npeacTas/fieHns BO BHELUHIOK M 06paTHO. 3TOT crocob BBOAA-Bbl HOMM
6onee To4yeH, T.K. BO BpeMs (hOpMaTHOro npeobpasoBaHUsA AaHHbIX
MOTyT ObITb YTEepPsAHblI 3Havawme undpsbl.

10) BblaeneHue npouenyp (hyHkuwnin). ECin B nporpaMme MMeEoTcst
nocnenoBaTelbHOCTU OMHAKOBbIX OMNepPaTropoB, KOTOPbIE OT/INYAKO N U
TONbKO pasHbIMU UAeHTUUKATOpaMN U 3HAYEeHUSMU KOHCTaHT, lit
MOXEeT 6bITb MOME3HO BbIAENNTbL X B Npoueaypy (Mnn yHkKuuto). )T
JaeT 3HauuTesibHOe COKpalleHue TeKcTa nporpamMmbl, HO 3amMennm
ee BblNOJIHEHWE, T.K. BXOA-BbIXOA Mpoueaypbl — TPyAOeMKas OuUC
pauua, n paboTta c napameTpamu uaeT MeaSleHHee, YeM C 10
Ka/lbHbIMW MepeMeHHbIMU.

Ny4ywe Bce e KCNO/b30BaTb He npoueaypbl, a OTAeflbHble MO
aynu.

11) CokpaweHue unicna npouenyp (PyHkuuii). CBA3b npoueayp
(dbyHKL M) C OCHOBHOW NpoOrpamMmmori o6ecrnieynBaeTcsi onepaTopamm
Bbl30Ba B OCHOBHOW MporpaMme, KOTOpble 3amMen/isitoT paboTy upoi
pamMMbl.

Korpa kputepuem ontumMusaumn SBNSETCA BpeMs cyeTa upoi
paMmbl, TO HYXXHO XOpOLLO NnoaymaTb npexae, Yem BblAeNUTb y4acTb
nporpaMmMbl B OTAENbHYI0 npoueaypy (QyHKLUKMIO).

Ecnn MHOro onepaTtopoB BbIMNOMIHAKTCA MHOMO pa3 M B pallbly
MecTax MporpaMmmbl, TO, KOHEYHO, WX HaZdo BbloeNuTb B OTAENVUMbI
npoueaypy. Ho Hepa3ymMHO BbI3biBaTb HEGO/ILLLYIO MPoUEeaypY OHa (Tpy
...7) pasa.

CokpalleHne yncna npouenyp (PyHKLMIA) BbiNOHAETCS 3aMallu
onepaTopoB MX Bbl30Ba TeslaMm 3TUX npoueayp (PyHKuMin) n 3amallin



hopMasibHbIX MapamMeTpPoB COOTBETCTBYHOLIMMU UM (PaKTUYECKUMU
MvpHbe IpamMun. 3aTO yBennuMBaeTCcss TEKCT MpOrpaMMmbl Ha COOT-
» *e| KylOLLIEE YNC/IO KOMaHA,

OnucaHHaa npolgeaypa siBAseTcs NPUMEpPoOM TOro, Kak ABa Kpu-
|I*pHH onTMMM3aLMKM — Bpems cyeTa MNporpamMMbl U OGBLEM 3aHU-
MALvoOH eto namsiTM — npoTMBOpeYaT Apyr Apyry.

12) AnbTepHaTtuebl. Korga ofHy NepeMeHHYH HY)XXHO CPaBHUTb C
........... 3HAYEHMAMU, HEKOTOpble MPOrpaMMucTbl MULLYT Tak
lifii m. nnoxol cTunb NporpaMmMmnpoBaHns):

Il 1=1THEN...;
I A=2THEN...;
I A=3THEN...;

I HOM cnydae, gae ecnu A = 1, 6yayT BbINOSIHEHbI BCE YCNOBHbIE
wm'pwiops! IF.

Mpu wncnonb3oBaHUU KOHCTPYKUUWM ELSE cpaBHeHune 6yaeTt
U|» KpaleHo, Kak TOMbKO OyAeT HalAeHO UCTUHHOE YC/OBUE:

A | THEN...
ELSEIFA =2 THEN...
ELSE IF A =3THEN... ;

JanvHeliwee ynydweHue 3PhpeKTUBHOCTU MO BpemMeHu (OHO
MHXMN MPUBECTU K YXYALIEeHUI0 yA0604nTaemMoCcTU MporpamMmmbl)
ein WKXT B TOM, 4TOObI PacnofOXKUTb Ha MEepBOM MecTe YC/OBMe,
bIMMAPOE MO BCEW BEPOSATHOCTU, ABMSETCA WCTUHHbLIM B MEPBYHO
ii'H'pr/ti, (MmeeT HamMbBONbLUYKD BEPOSITHOCTb ObITb UCTUHHbLIM), 3aTeM
hi Ll U.Hble YCMOBUS — B MOpsaKe ybbiBaHUA MX BEPOATHOCTU ObiThb
Il IMHHBIMW.

|0 >xe 3aMevaHMe KacaeTcs KOHCTpyKuumn Bblbopa (CASE).

13) ApudmeTuyeckme onepauuun. ApucmMmeTnyeckme onepauum
MbIH11HMIoTCS ¢ pasHOli CKOPOCTbHO.

Mepeuncnnm wmx B nopsiake Bo3pacTaHWs BpeMeHW KX BbIMos-
Hpwna:

1) cnoxeHne 1 BblUNTAHUE;

2) YMHOX€EHWE;

< [eneHue;

I) BO3BEAEHME B CTEMEHb.

ViHorga 6biBaeT LienecoobpasHo 3aMeHUTb OAHY onepaLuio Apyromn.
Il.wpHMep, 3*1 MOXeT 6biTb 3aMeHeHO |+I+1 nam X**2 MOXHO
mM<iun. Ha X*X. Tem 6onee, 4To A1a BO3BEAEHUS B CTEMNEHb 0ObIYHO
dcoycrca 6ubnmoTeyHas nporpamMma.
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3ameHa BO3BeJeHUA B CTeMNeHb HEeCKOJ/IbKUMUK onepauusaMm yMm-
HOXEHUA 3KOHOMWUT M NamATb, W BPEMS, ecnurnokasaTeflb CTeneHu
ABMAETCA He6ONbLIMM LefbiIM YMC/IOM.

YMHOXeHMe BbIMOSHAETCA NOYTU B ABa pasa bbicTpee AeneHus.

BmecTto A/5 MOXHO Hanucatb 0.2*A,;

Bmecto Al = B/D/E + C moxHO Hanucatb AL = B/(D*E) + C;

SQRT(A); BbiNoONHAETCHA ObICTpee N TouHee, Yyem A**0.5;

14) Mpeo6pas3oBaHue BbipaxeHuit. [pegsapuTensHoe npeobpa-
30BaHMe (ynpoleHne) BblpaXeHUn MOXET MPUBECTU K MCKIHOYEHUN!
MHOIMX apudmeTUHeCKNX ornepavmii.

Hanpumep, X: = 2*Y + 2*T;

MOXHO 3aMeHUTb Ha X: = 2*(Y + T);

MocnegHee npeo6pa3oBaHMe WCKAKYMIO OOHY onepauuio ym-
HOXEHMUS.

15) OnTMMuM3auua BelpaxeHuii. CyTb Npoueaypbl COCTOUT B 3aMeT—
BCEX C/IOXHbIX CEMaHTUYECKU SKBUBANEHTHbIX MOABbIPAKEHUN Ha
OfIHO MpPOCTOE.

MoaBbipaXeHUss CYMUTATCA CeMaHTUYEeCKU 3KBUBANEHTHBLIMU,
ec/in OHW anrebpanyeckym 3KBUBASIEHTHbI (T. €. UX MOXHO npeob
pasoBsatb Apyr B gpyra, NpuMeHnB asirebpanyeckue rnpeobpasoBaHms),
M UX COOTBETCTBYKOLlME orepaHabl UMelT OAVWHAKOBbIE YMCNOBble
3HaYeHus.

OnNTUMN3aLMOHHBLIN 3hPEeKT B 3TOM C/yyae 3aksro4vaeTcs u
COKpalleHUN BPEeMEHU BbINOJIHEHUSA NPOrpamMmMmbl U YMEHbLUEHUN
obbema 3aHMMaeMOW el NamsTu.

16) MpenBapuTenbHOE BbIUMCIEHME apUMEeTUYeCKUX MoAaBbipY
XeHuii. BMecTo, Hanpuwmep: -

A = (M*B*C)/(D-E);
K: = D—E—B*C*M;

MOXXHO Hanmcartb:

T: = N*B*C;
U. = D-E;
A =T/U;
K: = U-T;

CokpallaeTcs TEKCT NporpaMmbl U BPeMS ee BbIMOSIHEHUS 3a cyei
COKpaLLeHNsi KONMYecTBa BbIMOIHAEMbIX onepaumii. 3aTo 6biTb MoXcl
YyTb-4yTb yBeNMuMBaeTcsa namsate gna T mn U.

17) YcTpaHeHue nuwHMX ckobok. CyTb 3TOM npoueaypbl 3ak/io
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HMK H nyc rpaHeHnn Nap CKO6OK B apnMETUYECKNX WU/ NOTNYECKNX
VIHM * <insix, SBAAIOWMXCA COAEPXATENbHO WU3TULWIHUMM.

I*ii b TpaHeHue nuWHUX MeTok. o psgy NpUYMH B MporpaMmmax
U u’'l nmol meTkM nepen onepaTopamy, Ha KOTOpble HeET nepeaad
«*1«/H THA

liimic meTkn ABNANOTCA NUWHUMU U WX credyeT yganiuTb U3
"R i'ilmmiii.

I'M YcTpaHeHue nMwWHUX onepatopos nepexoga. locne MHOrmMx
mHumn 1LUMOHHBIX nepenenok nporpaMmbl, B Heli MOryT MOSBUTLCA

fHi|Mi"|'i.i 6e3ycnoBHoro nepexoga (GO TO), KOTOpble nepenatoT
Miliiiii e onepatopy C HecyulecTByloLlleli MeTKon. VX Hago yaa-
IMULI

,'0) HesBHble onepaumn. Onepauns T:= M(1) TpebyeT B 1,5—2 pasa
AVMHT. uvpemMcHM N namatn, yem T: = A;, a ecimn M — napameTp nnm
dn'Hnw, ro B 2,5—3 pasa 6o/bLLeE.

| *M, rge 4yacto ucnosnblyetcs M(1), MOXHO MCMO/b30BaTb MPOC—
> nepemeHHyto MI: = M(1) n 1. 4,

Mn ecnn mMHAEKC | — KOHCTaHTa, TO MHAEeKcauus BbINONHATLCA
Il Oynei npwn TpaHCAAUUK BbIMUCASETCA CABUM 3/IeMeHTa OTHOCU-
Ne H HW Hayana maccusa, U B MNpoLecce BbIMOSHEHUSA MPOrpaMmbl OH
(MpuHa lbiMaeTca Kak npocTas nepemMeHHas.

) Yuctka umknos. HemHoro o namATn. O6bIYHO NPOrPaMMUCTbI
up itilnllHTca o namaTu 40 Tex Mop, MOKa He MPEeBbICAT ee pa3Mepbl.
l...... <MIOBUTCA OYEBUAHLIM, YTO NamMATb He 6e3pasmMepHa. Nme-
HW, U MPOrHO3bl, YTO CKOPO OyAemM pacrnosaraTb AOCTAaTOYHOM Na-
MHUA! 1i)i peweHns noboi 3agaun. HO pasmepbl pellaembliX 3adad
&4 c l'.unyi No mepc yBennyeHus pasmepa namsatm 3BM.

I | in nporpaMMuUcT TpaTWUT MHOrO BPEMEHW, MbITasiCb MOBbLICUTb
., |MM nrHoe | b cBOE NpoOrpammbl, y/y4llas ofepaTtop, KOTopbIi
MbINW NMNK4Yes TOAbKO OAWH pa3, 3TO NOAOOHO MOMbITKE YMEHbLUUTb
M IWH, ocTpurasa HorTw.

M|K'MU BbIMOMHEHUS NMpOrpaMmbl B 3HAYNTENbHOW Mepe 3aBUCUT
1 MH mi MU BbIMOSIHEHNS MHOFOKPATHO MOBTOPSAEMbIX Y4aCTKOB —OT
Mp», N T |ld HOMYy OCHOBHOE BHUMaHue HeobXoauMO yAensaTb UMEHHO
mo him

Mpoueaypa YNCTKM LMKIa YMEHbLUAET BpeMs BbIMOJIHEHUSA LKA
.......... U.UeNbHO, W MnporpamMmmbl) MNyTem yaaneHus m3 ero Tena
«pudpMe | MHeCKMX BbIPaXXEHUIA WNN KX 4YacTel, He 3aBUCALLUX OT
VH'|" vnowen nepemMeHHOW umkia.

H nuneHun, KoTopble HE MEHSAIOT CBOMX 3HAYEHW B Tefe uuKna.



OO/MKHBI BbIUMCAATLCA Meped UMKIOM. 3TO He MeHsieT AMHbI nNpo/,
paMMbl, HO [AeT BbIUTPbIL B CKOPOCTU €e BbIMOSIHEHUS.

FOR I: = 1TO 100 DO FOR J: = 1TO 10 DO X: =Y*Z + CIlI, I|.

3pecb Y*Z 6yaeT BblUMCNATLCA ThiCAYa pas, a B Cneaylolem
npymMepe — TONIbKO OAWH pas:

YZ: =y*Z,

FOR I: = 1TO 100 DO FOR J; = 1TO 10DO X: =yZ + C[l, J|,

3a WCKMHYEHUEM WHBAPMAHTHbIX BbIPaXXEHUN M3 LMKIOB HUM*
MaeTcsi Hebosblias naaTa B BUAE 4YacTW NamMsiTU, Heo6xoAMMON ;nun
3aNOMMHaHNA N HEOOHOKPATHOro MCMNoJ/1b30BaHUA Pe3y/ibTaToB ULLLL
PUaHTHbIX BblpaXXeHUA.

VIHTepeCcHOW pa3HOBUAHOCTbIO YMCTKU LMKAOB SIBASIETCA M3MC*
HeHure nopsaka LMKNOB:

Linkn
FOR I: =1TO N DO FORJ = 1TO M DO...

npy N < M BbIMNOJIHAETCS BbICTPEE, YEM LMK/

FOR I: =1TO M DO FOR I: = 1TO N DO...

T.K. B NEpPBOM cfyvae BbiNosiHAeTcs M*N + N onepauuin opu
HU3aUunM LUUNKINPOBaHUA, a BO BTOpOM — M*N + M.

22) Wcnonb3oBaHue LUmioB. LiMKAbl TpebytloT HEKOTOPOro A0Mos-
HUTENbHOrO KOJZIMyecTBa NaMATM Ha WMHULUMPOBaHWE, MPOBEPKY,
M3MeHeHVe ynpasnaloLlen nepemMeHHOM U YCTaHOBKY BCEX KOHCTaT

ViHoraa 6biBaeT Nosie3HbIM OTKa3aTbCs OT UCMOJ1b30BaHNS LIK/IOM

HeMHOrokpaTtHoO MOBTOpSAKOLMECcH MocsiefoBaTesibHOCTU ornepu
TOpPOB, Tpebylline CMOXHOM opraHmMsaumMn LWKIOB, 4acTo MOXHO
nucatb B NMporpaMme rocsegoBaTeslbHO (IMHENHO), a He UTepaTuUBHO

23) 0O6bveavHeHVe UykoB. Mpu TpaHcasymMmM Alo60oro Lmkaa ¢ A3bikm
BbICOKOrO YpPOBHSI B MalLUMHHble KOAbl B OO6BLEKTHOW nporpamm!
NnosABNAIOTCA onepauun, peannsyloLlve 3arosioBoK LUKIa, T. €. yBe/v
yeHMe yrpaBslOWEN MepeMeHHOM UMKNa Ha 3HavyeHue ero LuuL;
CpaBHeHMVEe ynpaBnawoLeli MepeMeHHOW C FpaHW4YHbIM 3HAYeHUEM
nepegadvy yrpas/ieHUS.

Mpouenypa o06begNHEHUA LUWKI0B NPOU3BOAUT COeAUMHEHME Hee
KOJIbKUX LMK/I0B C OOMHAKOBbLIMUW 3arofioBkaMmy B ogviH. Hanpumep

FOR I: = 1TO 500 DO X[1]: = O;
FOR J: = 1TO 500 DO Y[/]: = C;
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MM* HO 06beAVHUTb B OAMH LMKM, YTO COKpaliaeT KakK Bpems
(MHMFHUKM MporpamMmbl, Tak U NamaTb:

11K | 1 TO 500 DO BEGIN X[I]: =0; Y|1]: = 0END;

M| BblHOC BETBMEHUI U3 LUuKkna. MycTb UCXOAHbLIA LMK COCTOUT U3
MH KW, N B 3aBUCMMOCTM OT BbIMOSIHEHUA OMNpeaeneHHOro
I* BbIMOJIHSETCS OfHA U3 3TUX YacTell.

M>K | TO 200 DO
Il K =2 THEN A(l) = B()*C(l) ELSEA () =B (I) +2

| 1Nt UCXOAHbLI UMK MOXHO 3aMEeHWTb ABYMSI LIMK/aMK, COOT-
»¥ HAUHHMMW ABYM 4YacTsIM UCXOOHOro LMKNa:

'K 2 THEN FORI=1 TO 200 DO A(l) = B(I)*C(l);
ELSE FOR 1=1 TO 200 DO A (l) =B (1) + 2..

W pesynbTare BblHOCA BETBMEHMA U3 LMKNA YMeEHbLIAeTcs BpeMs

k NporpaMmMbl 6narofaps COKpalleHUIo yMcna NPoBepOoK BbINOJI-
P HA YCNOBUIA.

"0 'UTeHme nycTbixX umknos. CyTb 3TOW Mnpoueaypbl COCTOUT B
=* " Hu» hi nporpamMmmbl NyCTbIX LMK/IOB.

| IMA' HUKABI MOTYT MOSIBUTLCA B MporpamMme B pe3y/brare
|AIM «nT rH nporpaMMuncTa, a 4vallie BCero B pesysbTare BbINon-
Lpwn "HWMU3aLUNOHHbBIX 1 APYrMX MpeobpasoBaHuUii.

- M NycT, OAHAKo, OTMETUTb, YTO B HEKOTOPbIX Cyyasx MycTble
H/K in in nonb3ytoTcs Kak cneumasbHbii NpUeM MporpaMmmMmpoBaHms,
(MHbMMIp, B nporpamMmMax peaslbHOro BpeMeHU ANA co3[aHus 3a-

II oOwgcm criyyae BbIMOSIHEHWE MpoLeaypbl YCTPaHeHUs MyCTbIX
LIK1 tom IKOMOMAT BpeMst BbINMOJIHEHUS MNpOrpamMMbl U OGbLEM 3aHU-
MA>HVH clo namsTu.

‘ml | TaTne ymknoB. B psge cnyyaeB B Tene UMKAa BCTpevaroTcs

I....in KOTOpble MOryT orpaHuyusaTb 06/1aCTb U3MEHEHUA YrNpaB-
*41"n. 1 NepeMeHHOW uMKna.

11 I ATO B DO IF | <= C THEN R(l) =P(l);
1 . iypa okatms LMKIOB OCYLLECTBASIET MepeHOC TakuUX orpa-
MM M MWH W MHOJMIOBOK LMKNA:
HO I A TO C DO R(l) =P(l);
H'i npcnvonaraetcs, 4yto A < C < B.
M |k \ llrare BbINOMHEHUA npoueaypbl CKaTUS LMKIOB U3 Tena
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UukKna ypanseTca JIOFTMYECKUA onepaTtop nepexoia W cokpalwget
UYNCNO BbIMOMIHEHMNIA Trena LMKNa.

27) YnpasneHuwe no BblGopy. B onepatope Bbibopa BbiNO/IHAEHOA
nepeasi rpynna KOMaHz, Y KOTOpOli ycnoBue Bblbopa WUCTUHHO.

MoaTomy AN yBENMYEHUS CKOPOCTM BbIMOJSIHEHUA MNporpamMmme
HeobxoAMMO pacnonaratb rpynnbl KOMaHA B orepaTope BblIGopu <
nopsiake ybbiBaHUSA 4acTOTbl BEPOSITHOCTU UX MCMOJIb30BaHUSA.

VMHbIMM cnoBamu, B onepatope Bblibopa Heobxoaumo rnepuou
pacnonoXuTb rpynny KoMaH4, KoTopas Hanbonee 4acTo 0/MKHA 6birm
BbIMOJ/IHEHA. BTOpOW — cneaytoLlyto Mo 4YacToTe BbIMOSIHEHUA TPYMM»
KOMaHA,. W Tak ganee. 'pynna KOMaH/[, KOTOpasi BbIMOJIHAETCA KpaiuM
peako, B oneparope A0/HKHa pacrnonaratbcs nocnegHen.

ontTumunzaymsa apPeKTMBHOCTN 3KcnayaTaumm nporpammHom) |
obecneyeHuns

onTmMmnsaumna apdekTnBHocTn akcnnyataumm MO — ato onmMm!
MM3auma KadyecTBa pa3paboTKM, KOTOpas KacaeTcs HernocpencTBEHHOI ]
paspaboTunka (aBTopa) M KOTOpas 3a CYeT HEKOTOpPOW noTepu K
3(PPEKTUBHOCTM MNO3BOAAET MONYYUTb 6OMee HaOAeXHyH, YAOO6HYH H
akcnyataumn W IErKy0 B MOAUGUKaLUAX NporpamMmy.

Heobxoammo 3apaHee onpeaennTb 3arnac Ha pa3BuTue nporpammsl, |
Mporpamma, paccumMTaHHas Ha 3Kcrjyatauuio B TedyeHue OnTCib t
HOro BpeMeHMu, A0/DKHa OblTb HanucaHa € y4eTOM TOro, 4to c91
BpeMeHeM B ee (PYHKLNN NN UCXOAHble AaHHble MOTYT 6biTb BHECEHb! |
N3MEHEHUS.

BaXKHbIM YacTHbIM crfiyyaemMm 3araca Ha pasBuTue nporpamMmsb |
ABNSETCSA €e yHUBepcasibHOCTb W HacTpolika no napametrpam. Hiill»|
pvymep, BpS4 1M MOXHO HalTM MHOrO aJiropuTMOB, AO/1 KOTOPbIX |
CYLLIECTBEHHO TO, YTO MaTpuua mnmeeT pasmep 20x20, a gnid marpuupl |
pasmepomMm 21x21 oHU yXe HenpurogHsl. MNMpu 3Tom, ecnn B aniroputve 1
HET HUYero «CyLleCcTBEHHOro KBaApaTHOro», TO fAy4we cumnu». 1
pasmep mMaTpuubl ¢ HEKOTOpbIMU MapameTpamn - M u N.

3afjaHve 3HavyeHU BCeM TakKuM napameTpam cBoAUTCA B OfHO 1
MecTo (nyylle B Hayaslo Nporpammebl). B pesynbtate nonayumtcs 610K
HacTpoMKK MNporpaMmMHOro obecneyeHus MO napameTpam, U Hee, 1
OTHOCSLLMECA K napamMeTpaMm U3MEHEHUs B HEM, 3aTparmsatoT TOJIbKO
3TOT 6/10K.

MUHMMM3aLMA CNOXHOCTU MNporpaMMHoOro obecnevyeHus MM T
HenocpeAcTBEHHOE OTHOLLEeHME K Ha[eXHOCTW, TaK KakK OHa npoiun
BOCTOUT €ro YHUBEPCA/IbHOCTU: NpeAcTaB/eHne No/b30BaTeso efHL

134



MM HU W.LWIOrO YMcna AOMNOMHUTENbHbLIX BO3MOXHOCTEA U BapuaHTOB
nporpamMmHoe unsaenve.

OwnbkKM nonb3oBaTens yBe/AN4YMBaKT BEPOSATHOCTb Mepexona
MKHpUMMHOro obecneveHnss B Henpeackaslyemoe COCTOSHME.

UHHMMM3aLMS OWMGBOK MONb3oBaTess He YMeHbLlaeT YMC/o Owwu-
n . W npor paMMHOM o6ecrneyeHnn, HO yBeNnymBaeT ero HaJeXXHoCTb
L] lur] BeposTHOCTU OGHapy>XeHus OoLKnb6OK, KOTOpble MOryT ObiTb
PtHViiicHhi nonb3oBaTenem.

HHMUMO MWHUMU3aLMN OWMBOK MOJb30BaTeNs, MNpPOrpamMmMHbIi
oM I'M  MKXe [O/MmKeH Haanexawuym obpasomMm obpaliaTbcs ¢ owmb-
(MmH  fi in OHM Bce e BO3HMKAlOT, a BO3HMKaTb OHM OyayT Hesa-
LUH nmy in TOrO, HACKONbKO XOPOLLO 6blIN CAPOEKTUPOBaHbI Npasuna
LIAiNMH K MCrBHA NpOrpamMMHOro u3genus ¢ nosib3oBaTtesiem.

" in |MUnNTb HAOEXHOCTb NPOrpaMMHOro NPoAyKra MOXHO 3a cuyeT
NbU/HLLKNA OLINGOK, KOTOPYK CKOpee MOXHO OTHEeCTU K Heath-
> MMNocTn nporpammbl, TaKk Kak OHa CHWMXaeT U KayecTBO Mpor-

AnMMbl (Ha Hee pacxogyeTcsas W BpeMss M namaTb), U Ka4vecTBO
«(Mpunoxun (TpebyeTcs AOMNONHUTENbHOE MNpOrpaMmmMmmpoBaHue U
MI tmiKii. ycnoxHseTtca normka nporpammel). Ho nporpamma 6e3
i MPMNBKMU OLIMOGOK MOXET CTO/b «3EKTUBHO» 06paboTath,
Limvpnmecp, chaiin, 4To 3aTteM ero Hesb3f OyAeT BOCCTAHOBUTb AaXke
|||y, * NUTBIMKM  NpOrpaMmmMamu.

1MHKPCTHbIe MeToAbl 6/IOKUPOBKU OLUIMBOK U CTEMNeHb KOHTPO/ISA
I”*hiii.iv BbIBMpatoTca B 3aBUCMMOCTU OT KOHKPETHbIX YCMOBUM W
§LU)H)1rC/IbCTB.

U<TOYHWK WCXOOHbIX OaHHbIX. EC/AM OT 4yenoBeka, TO KOHTPO/b
Hy*' n INK Kak 4enoBeKy CBOICTBEHHO owunbaTbCcs; eciv OT um3n-
Lh| mi\ /TUMKOB mAM NOArOTOB/IEHHbIE APYrOW MNpPOrpammoi, To
Ll * lleer. He HYXEH, TaK Kak COBpPEMEHHble MPOrpaMmMbl U OATHUKU
M U * NM.

(Hir.tM mncxofHbIX AaHHbIX. [porpamMmbl NPUHATO AENUTbL Ha Hayu-
UM'  KNMMEpPUYEeCKMe N CUCTEMHbIE.

HayuHble mnporpamMMbl B OCHOBHOM MWMEKT HeOO0/bWOW 06beM
Hviiwnn.ix paHHbIX, NpeacTaBnslwWmMX, Kak npasuio, OAHOPOAHbIE
..... . Wx nerko npoBepuTb BPY4HYyl. Kpome TOro, 3ameHy OAHOro
T. 11 doyrmum 3BM u4acTto 06GHapyXuTb He MOXeT. [loaTomy npor-
pUMMU MOXKET UX HE KOHTPO/SIMPOBAaTh.

Kommepueckve nporpaMmbl B OCHOBHOM BBOAAT U BbIBOAAT 60/b—
H u» ncu.cm pasHOpPOAHOW WMHGopMaLmu, KOTOPbIA HEBO3MOXHO
¥r...... . NpoBepuUTb BPYUYHYIO. KOHTPO/b AaHHbIX HEO6XOANM.

| in TeMmHble nporpammbl, O6palleHHble K MoJfib3oBaTento (Hanpu-
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Mep, TPaHCASTOPbI), AO/MKHbI KOHTPOMMPOBATh AaHHble KaK KOM
Mepueckme. lpouve cucTeMHble MNporpamMMbl MOyYalT AaHHble Or
ApYrvx NporpaMm M KOHTPOJb AaHHbIX MOYTU He BeyT.

f13bIK UCXOAHbIX AaHHbIXMLW 60/blle NU36bITOYHOCTb A3blKa, ICM
6onee OH yCTOMYMB K ownbkamM. HenpaBunbHYO UUDPY B YMC/e YacTo
06HapyX1Tb NOFMYECKUM KOHTPOJIEM HEBO3MOXHO, @ HernpaBU/ibHYHO
OYKBY B CNlOBE OOHAPY>XNTb MOXHO. Beab MCKaXXEHHOE CI0BO He BXOM i
B HYXHbIA cnoBapb. TaM, e HYy>eH KOHTPOJIb AaHHbIX, OO/HKEH Obl M.
COOTBETCTBYHOLLUNIA A3bIK.

MocneacTtema own6kM. KOHTPO/b AaHHBIX MOXHO CBECTU K MU
HYMYMY UM BOOOLLE NpeHebpeyb MM, €C/IM OH C/IOXEH, a OLnGKa ur
B/IEYET KaTtacTpoUyecKnx rnocneacTsuii.

3awmTa aiinos. MoOMUMO TLATEILHOIO KOHTPONSA AaHHbIX, HYX-
HO NpeaycMOTpeThb elle opraHu3aunoHHble W/UAM NpPOrpamMMHble
Mepbl 3aLLUTbl caMnxX (haiinoB nx cogepxaLimx.

K opraHvM3auMoHHbLIM Mepam MOXHO OTHEecTW nepuoauyeckoe
KONupoBaHMe (alifioB JaHHbIX U XpaHeHWe KX B Ha[EeXHOM MecTe
(Hanpumep, B ceiide).

K nporpammHbIM Mepam 3aLuTbl AaHHbIX MOXHO OTHEeCTU, Hanpu
Mep, 3anpoc W3 nporpamMmbl y MNofb3oBaTens noarsepxaeHus hi
BbIMOJ/IHEHNE OMacHOl onepauuu.

MporpaMmHble cpeacTBa MOryT caMu hOpMUpPOBaTh KONUIO haiiin
C OaHHbIMW Ha [pPYyrol HOcuTeNb, Nepenucb yAaneHHbIX (3ame
LWEHHbIX) 3anuceit BO BCNOMOraTefbHbI oaiin, OTKyda MX B Cryyae
HEO6XO4MMOCTV MOXHO BEpPHYTb Hasaf,.

Moaudvkauusi Nporpammbl

B npouecce (YHKLVOHMPOBAHUA OTMIQXEHHOro MNpPOrpamMMHON0
ob6ecnevyeHnss BO3MOXHO OOGHapy>XeHue B HeM OWMOOK (Tak Hal
BaeMble MNOABOAHbLIE KaMHW) U MNOSBAEHME Heo6XOoAMMOCTU MOAU
UKaumum 1 paclumpenmns ero @yHKUWA.

Moo moaudmkaumeidh NMOHUMAETCH BHECEHWE WU3MEHEHWUIA B yxe
OT/T@XEHHYI0 U MPaBUbHO (PYHKLIMOHMPYOLYHO MporpavmMy. Takue
M3MEeHeHUs CBA3aHbl B OCHOBHOM C M3MEHEeHWEM anroputma peLleHumn
3a4aun, a Takke C CO3[aHueM 1I60ro AoCTaToOvyHO C/IOXKHOIO KoM
Nlekca nporpamm.

BHeceHne pgaxe NpoOCTbiIX U3MEHEHUW B nporpaMmmy 60MbLIOro
o6beMa 1 CNOXHOW CTPYKTYpbl — 3TO JA/IEKO He TpMBUa/IbHas 3adaqa,
TaK Kak OHM 3aTparvsaroT 60/bLU0oe YUCAO0 YNPaBASAOWUX U NHADOP
MaLMOHHbIX CBSI3el, YTO MOXET Bbl3BaTb MOABAEHUE HexenatesbHbl*
3hheKTOB.
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I,iK npaBuno, nNporpamMmMmcT He B COCTOSHUU NpeaBuaeTb Bce
MmbMbIC 3ddhbekTbl, M gaa TOro, 4YTobbl GbITb YBEPEHHbLIM B pabo-
HAnco6HoCTM MOAU(ULMPOBAHHOW MpPOrpamMmMbl, NMOBTOPHO OCy-
“t MMHET npouecc OT/IagKkM U BepudmKauum MoauULMpPOoBaHHOM

HpaMMbl.

Onnako 3agaya mMoguduKauMu MNporpaMM CyLl,ecTBEeHHO YMpo-
. ecnnm nporpamMMucTty 6yayT aBToMaTUyeckm coobuiaTbes

£LLI,MI'I Hble 3dekTbl HEOOXOANMMOro M3MEHEHUS W CBA3aHHble C
HyuMM UM M3MEHEHMEM MOTEHLMa/IbHble MecTa MOSABMEHUS OLINOOK.

(MH Takoli aBTOMAaTM3aLUM MOXHO WCMOMb30BaTb TEXHUKY, MpU-
MMOHMYKO Mpy ONTMMM3aLUU MNpPOrpaMMm, a MMEHHO, MeToAbl U
¥ MMpu I Mbl, OCyLLLECTBAAIOLME F106asbHbIM aHaNn3 yrnpasnsiowmnx n

VIchHpMaLMOHHbIX CBA3E Nporpammbl.

M'Toabl, Mcnofb3yemble MpPU ONTUMWU3aALUM NporpamMmm, Mos-

vummr 6onee ueneHanpasneHHO MOAUMULMPOBATL MNporpamMmy 3a
Hi *«MHOro NposiBNeHns N3MeHeHWin, BHOCUMbIX B yNpaBAsoWmnii v
VIHhopMaLMOHHbIV rpadbl NporpaMmbl.

AMromaTusaums npoiecca mMoaudukaumm nporpamm (MOMMUMO

NT NOpPAMOro HasHayeHus) 06NerynuT BbIMOJIHEHWE OTNaaku U
INpH|=tbaumm nporpamm, Tak Kak 3TW Mpoueccbl TECHO CBA3aHbl
PHknv co6oi.

(hii.ii nocTpoeHns cuctem, SABASAIOLWUXCSA MNPO0O6pPa3oOM CUCTEM
Mnandmkaumm nporpamm, Mo3BOMSET FOBOPUTbL O HEKOTOPOM CTaH-
mpi HOM Habope MOAMMUKALVOHHbLIX NpoLeayp, aHaI0rMYHbIX ONTU-
MV MLLIMOHHBIM Npoueaypam. BeiaeneHve Habopa MOAMGUKALLMOHHbIX

M1 ayp NO3BOSAET CTPOUTb CUCTEMbI MOAUIMKALMK NporpamMm Tak
| KK CUCTEMbI ONTUMM3ALMN MPOrpPamMM.

lan I. MKXC cnegyeT NOAYEPKHYTb, YTO B CBA3M CO C/IOXHOCTbIO
ip.ni UMULLIMX N MHOPMALMOHHBIX CBA3EeA NporpamMmbl, ynpas-
aMmm mMoaudmkaumsa, B 4aCTHOCTU, Auanor 4yenoBek—3IBM, umeet

MVH. ..... HaucHMe B cMcTeMax MoAMUKaLuuM NporpamMM (Tak Xe, Kak
H Mo n-mMax onTyMu3aumy nporpaMMm M B APYrUX pPacCMOTPEHHbIX
Hit H'UHX).

PESIOME

[l.K KUeM nporpaMMuMpoBaHUsl MOHUMAaETCS Habop MNpUEMOB
[ QT NT MNporpaMMMpOBaHMs, KOTOPbIE MUCMONb3YHOT OMbITHbIE
Hp**|p UM 1 HA. 4yTOGLI MONYYUTb MNpaBu/bHbIE, HaAEeXHble, 3ddeK-
.......... \ T6Nble AN NPUMEHEHUS U JIETKO YNTaeMble MPOrpamMmbl.

' 11pavH 'ia XOpoLLero cTuas NPorpaMmMuUpoBaHnst — 3TO pesysibTar
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cornaweHusi Mexay OMbITHbIMW NporpammMmmcTaMmy (MasieHbKuii CT
aapr).

* MporpamMmmMbl OO/KHbI COCTaBMATLCA TakMM 06pa3om, 4TOObI
MOr/IM Mpo4YMTaTh B MEPBYO oYepenb NII0AN, a He MalluHbL. Mporpam
— 3TO AOKYMEHT Ans Mocnefyllero Mcnonb3oBaHus, y4vebLl
MaTepuasn rno KOAWPOBaHMUIO aIrOPUTMOB 1 CPEeACTBO A1 AasIbHENLL
pa3paboTKn 60/ee coBepLUEeHHbIX NPOorpamm.

* [porpaMma A0/mMKHa nepeaaBath IOFMKY U CTPYKTYpYy anropT
HacTO/NIbKO MPOCTO, HACKO/IbKO 3TO BO3MOXHO. CneayeTr wmsberu
BCEBO3MOXHbIX MPOrpaMMMUCTCKMX TPHOKOB, T.K. YeM UX GOsbLUe, K
TpyaHee 6yaeT pa3ob6partbc B JIOTMKE MporpamMmMbl CamMoMy aBTopY,
KTO-M60 ApYyroi 3T0 He CMOXEeT cAenatb.

* Tak Xe KaK pa3feneHve 60/bLIOro Npov3BeAeHUst Ha [/1aBbl
naparpagbl obneryaet ero 4TeHue, Tak N pasbueHne 60/bILL
nporpaMmbl Ha Maparpadebl, pasgensl (MoAnporpaMmbl M MOOYN
nyTeM BblAENEHUA /IOrMYECKUX eAUHUL, ynydwaeT ee BOCMpUUL
nomoraeTt nsbexarb 0gHO06pa3ns 1 XOPOLLO OpraHnu3oBaTb MaTepu
HasBaHve pa3gena oTpaxaeT ero uefb.

* CTpyKTypa nporpamMmbl XOpPOLUO peanu3yeTcs C HEKOTOpbl
CMeLLeHNEeM.

* lns yao6cTBa UTEHUS MporpaMMa Ao/hkHa ObiTb XOPOLUO OTKOM
MeHTUpoBaHa. Ecnu onepaTopbl MNO3BOMAKT MOHATb Kak paboT
nporpamMma, TO KOMMEHTapuUM K HUM A0/DKHbl MOSICHUTbL YTO 1 3ad
[enatoT 3T onepaTtopbl.

* MporpamMmmbl C NOSCHUTENbHLIMY KOMMEHTapUAMU 3HAUYUTEN.N
nerye oTnaxmeatb U MoaMcmuypoBaTb. KOMMeEHTapum A0MKHbI COAe
XaTb HEKOTOPYH AOMOSHUTENbHY MHJOopMaumio, a He neped
3upoBaTb nNporpammy. OHU HYXXHbl KaK Ha CTaausax MpoeKTUpoBaHUA
OTNaAKu MpPOrpamMmbl, Tak U MO3XE.

* Kaxpasi nporpamma, nognporpaMma wunm npoueaypa (Moaysb
OO/MDKHA HauuHaTbCcA C 6/10Ka KOMMEHTapueB (BBOAHbIX KOMMCHI
Tapues).

* CTPYKTYpHble NporpaMmmbl 06bl4HO TPEeOYHT MeHbLUe KOMMCU
TapueB. YeM HECTPYKTYPMPOBaHHble, TaK KaK MporpamMmbl nepkoto
BMJA MOHSAITHEE N B HUX MEHbLUE Mepexoos.

* KOpPpPEeKTHOCTbL UM NPaBU/IbHOCTbL MPOrpaMMbl Hanbonee noHwuu
onpepenseTcs cCTeneHblo ee COOTBETCTBUA npeabsBnseMbiM K mit
hopmancbHblM TpeboBaHUAM, MO3TOMY OHa fBMSETCA CYyObEeKTUBHbIM
N ee HEeBO3MOXXHO onpeaenutb KOMMYeCTBEHHO. HeonpeaeneHHo! m
nporpamMMHbIX crieymdukanmini ymeHbLlaeTcs B npoLiecce paspal Miv*
nporpaMMm rnyTeMm yTOYHeHuss TpeboBaHWIi MO COrnacoBaHUIO MOX/AV
pa3paboTUMKOM U 3aKa3uMKOM.



* GopmasnibHble nNpasuia MNPOEKTUPOBaHUA MporpamMm ycTaHas-
|MMH>K n cTaHOapTaMu N UHCTPYKLUSMU NOATOTOBKM TEKCTOB MpOr-
N X CTPYKTYPHOrO NocTpoeHus. OHU dOPMUPYIOTCA Ha YpPOBHE
[» lon Ha A3blKM MporpaMmMmpoBaHus U Ha 6a3y AaHHbIX.
’ bygem cumTaTb NporpaMMHoe mnsaenve npasBusibHbIM, €C/IM OHO:
pelwaeT AecTBUTENbHO Ty 3ajadvy, A1 KOTOPOW OHO 6bli0
|M Y'UroTHO;
Ur «3aBUCaET» N He 3aKaH4MBaeT CBOKW paboTy aBapuiiHO;
yAoBneTBopseT BCeM TpeboBaHUAM U3 AOKymeHTa «Corna-
Lij»>m'm< 0 TpeboBaHUAX» («TeXHUYEeCcKoe 3afaHume») C y4yeTOM WUX
pMHMIHUIA B NpoLecce NPOEKTUPOBAHUSA MPOrpaMMHOro U3aenus;
pa3paboTaHO B COOTBETCTBUM C (DOPMasibHbIMW MpasBuiamu
Hi"» | wpoBaHMsa nporpaMmmMHOro otecrevyeHums.

* OCHOBHOW 3ajadveil MPOrpaMMMpOBaHUA ABASIETCSA CO34aHue

mpAHU'.HBIX, a He 3d(eKTUBHbIX nporpamMm. 3deKTnBHas npor-
H (HeronesHa, ecnn OHa He ob6ecrieynBaeT MpPaBU/IbHbIX PE3Y/ib—
H

* | o/f»Ko Torga crieflyeT pacCMOTPETb BO3MOXHOCTb ONTUMU3aLmn

LIKMpNMMbI, ecnM roToBas nporpamma npurogHa v HyXxHa Aans
ecnin ee OyAyT BbIMOMHATbL MHOrMOKpPaTHO, U ec/n cTaTyc
H|H" Kin 1 dmpmbl 3TO NO3BONSAET.

* YpobounTtaemMocTb nporpammbl 6osnee cyllecTBeHHa, 4Yem ee
«|H|l MUHHOCTb.

* OnTuMmn3aumvein nporpaMmmbl HasbliBalOT Takue npeobpasoBaHus,
mLIVPME MO3BONAT cAenatb ee 6onee aheKTUBHOM, r.e. caenarb ee
pun | WNiTomHOM no namatn n/vnmn 6onee 6GbICTPOA MO BbINOMHEHUIO
UM dyHKLNA, 4TO N A0 ONTUMMU3ALMOHHOIo Npeobpa3oBaHus.

’ YacTMUHO onTUMM3aL Mo NporpaMmMbl MOXET BbINOJHUTbL ONTU-
LM iiipvMiiuiti TpaHcnaTop (komnunatop). HO B OCHOBHOM 3TOT
elyHM || TBOpYECKUiA, 3aBUCUT OT KBanuUgUKaLuum nporpaMMmmcTa um
N MMimo-+ho gatb airopuTM, ONTUMU3NPYIOLWMNIA NO6Y0 NporpaMmy.

' OnTnMusaumsa adeKTUBHOCTM 3Kcnayataumm — 3TO ONTU-
LUWMHWNn kayectBa pa3paboTKu, KOTOpas KacaeTcs HernocpencTBeHHO
m1 Im(to|unka (aBTOpa), U KOTOpas 3a cyeT HEKOTOpOoi noTepn B

» 1MILIOCT no3BonseT NonyuynTb 6onee HagexHyr, yO06HyH B
4 1N O HauunM M Nerkyr B MoAndUKaLuax nporpammy.

Tembl 0719 NOBTOPEHUS
I | Inwn nporpammumpoBaHus.
M lii.nl nporpamMmmMmcTCKniA CTaHagpT.
* |.....In opraHmM3aums NporpamMvbl 1 ee 3aruchb.
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MpaBmna 3anmcy CTPYKTYPHBIX KOHCTPYKLIA.

KommeHTapun.

BOK KOMMeHTapueB.

PekomeHOaumK, criocobeTsyowme athheKTUBHOMY [AOKYMEHTVPOBaHUN
BHYTPW MNpPOrpammbl.

KoppeKTHOCTb Mporpamvm.

AhheKTMBHOCTL MporpamMmM. SPeKTUBHOCTbL WM YA0604UNTAaEMOCTL?
10 OonTnMuzauma nporpaMm.

W. Ontummnsaums addeKTMBHOCTU aKcrityatauum 0.

12 Moaudmkaumst nporpamm.

Nooh,

© oo



| iiwa 7 O6bLeKTHO-OpVEHTUPOBAHHOE MPOrPaMMUPOBAHME

Il OHbeKTHO-OpUEHTUPOBAHHOM MporpammmpoBaHnn (OOT) pas-
<{ m=m |py BMOA MOOENM MPOGMIEMHOM 061acTU: O0OBLEKTHYHO, ANHA-
w0yl Kylo U OYHKLNOHA/bHYHO.

(O bCcKTHas Mopenb MokasblBaeT CTaTUYECKYI CTPYKTYypy Mpob-
LLUHHHI obnacTtn, Ana KOTOpOM paspabaTtbiBaeTcsi cuctemMa. CHavana
MHH - Inkores knaccbl O6bEKTOB, 3aTeM 3aBUCUMOCTU MeXAy 06bek-
AblH, HKHIOYas arperayuio. Ons ynpouleHuUs CTPYKTYpbl K1accos
WNHAMycTCcs HacnegoBaHue. O6beKTHas Moesb A0/MKHA coaepaTb
AMHBHI KOMMEHTapunM Ha eCTECTBEHHOM fi3blKe.

OVHamumyeckass Mofenb MOKasblBaeT MnoBedeHue CUCTeMbl, B 0OCO-
n..... in nocnegoBaTe/IbHOCTbL B3aUMOAENCTBUMI ee KOMMOHEHTOB
Mb.)’* toH). CHavana roToBATCA CLEHapuUM TUMWUYHbLIX CeaHCOB B3a-
JIbIH N |b |Uvs t cucTemMoOl, 3aTeM OMnMpefensatTcs BHeLHWe cobbiTuA,
Mpuanwmuc B3anMoAencTBue CUCTEMbl C BHELUHUM MWPOM; nocne
Mot idountca gmarpamMma COCTOSIHUI ANS KaX[Aoro akTMBHOFO
MMeil» IN h i KOTOPOW NpeacTasneHbl 06pasupl COObITUIA, MonyvYaemMblX
M Inll=>JacmbiXx cucTemoii, a Takxe [OeACTBUIA, BbIMNOHSAEMbIX E€0.
Mn. UHM nrble AnarpamMMbl COCTOSIHWIA CPaBHMUBAKOTCA MeXAy COOOiA,
mfttfli.i y6eguTbCcs B X HENPOTMBOPEUNBOCTMU.

(hyHKUMOHaNbHas Mogenb MOKasbiBaeT (PYHKLMOHAa/bHbBIA BbIBOA,
K.... 6e30THOCUTENIBHO K TOMY, KOrga OHW BbluncnstoTcs. CHa-
Hil..... pimMONSAOTCA BXOAHbIE W BbIXOAHbIE 3HAYEHUS CUCTEMbI Kak
VIHpMApbl BHELWHUX CcObGbITUI. 3aTeM CTPOATCSA AMarpaMmbl MOTOKOB
WHHMY roOKa3blBalLMe KaK BbIUNCASETCSH KaXAoe BbIXOAHOE 3Ha-
|(HW M BXOAHBIM W MPOMEXYTOYHbIM 3HavYeHUsAM. [unarpaMmbl
eveeeaes i taiiiiMX BbIABNAKOT B3aMMOAENCTBNE C BHYTPEHHUMU OObLEK—
thiii "W ICMbl, KOTOpble CNYXaT XpaHUNULEAMW AaHHbIX B nepuogpl
to *n |ITaHcamn paboTbl cucTembl. B 3aknoyeHue onpenenstTcs
NHUHYCHUN U KpUTEPUN ONTUMU3ALMUN.

| 1 =ii,hi MOOENb XOPOLWIO MOAXOAUT K OAHOMY U3 MepeyvncieHHbIX
<H ICm

MCTCMbl NakeTHOU 06paboTkm — 06paboTka AaHHbLIX MPOU3-
..... M. 4 O4AMH pa3 4N KakKAoro Habopa BXOAHbLIX AaHHbIX;
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— CUCTeMbl HernpepbiBHOW 06pa6boTkyn — 06paboTKa AaHHbIX Mpo
M3BOAUTCSA HEMPEPbLIBHO HaZ CMEHSHLWMUMUNCA BXOOHLIMA AaHHbIMU;

— CUCTEMbl C MHTEPAaKTMBHbLIM MHTEpPMECOM — CUCTEMbI, YM
paBnsiemMble BHELWHUMWU BO3AENCTBUSAMU (O6bIMHO MO/Mb30BaTENEM);

— CUCTEMbl AUHAMUYECKOTO MOAENMPOBaHUS — CUCTEMbI, MoAe-
nupyloume noeeAeHne 06bEKTOB BHELLIHEro MUPa;

— CUCTeMbl peasibHOro BPEMEHUM — CUCTEMbl, B KOTOPbIX MNpC
06/1a4al0T CTporve BpPeMeHHble OrpaHUYeHUs;

— CcuUCTeMbl ynpaefeHUs TpaH3akuMsamu — cuctembl, obecne-

yMBawLlMEe COPTUPOBKY W OBHOBMEHME AAHHbIX; OHU WUMET KOJI-
NEeKTUBHbIN A0CTYMN. TUMNYHOWN CUCTEMOW yNpaBieHUs TPaH3aKLunamm
ansetca CYB/[, KOMMEKTUBHOrNo MNoJib30BaHUAS.

MpoekTupys CUCTEMY OAHOrO M3 BbILLENEPEUYNCIEHHbIX TUMOM,
HEe6X0A4MMO MCMOo/b30BaTb COOTBETCTBYHOLLYHO apXUTEKTYpY. Bo Bpem»
pa3paboTKMU apXMTEKTYpPbl MPOrpaMMHOro obecnevyeHns HeobxoauMo
npeaycMoOTpeTb MOBEAEHME KaKAoro 0b6bekTa, KOMMOHeHTa u Bcel
CUCTEMbI B MOrpPaHnUYHbIX CUTYaUUSX: UHULMaNM3aLUnN, TepMuHamMu mn
n obgare.

VMHnunanmnzaums. lMeped Tem, Kak HayaTb paboTtatb, CUCTEM.i
(KOMMOHEHT, 06LEKT) A0/MKHa ObiTb MNpuBeAdeHa B (PUKCUPOBaHHOE
Havyas/lbHOe COCTOSIHME: A0/DKHbl ObiTb MPOUHULMAIN3NPOBAHbI KCC
KOHCTaHTbl, HayasibHble 3Ha4YeHUs 106asibHbIX MEPEMEHHbIX 1M MNapa
METPOB, 3a4ayn M, BO3MOXHO, caMa Wnepapxms KOMMOHEHTOB. Ho
BpeMs MHULManM3aunm, Kak npasuno, 6biBaeT AOCTyMNHa NuMlb vac .
BO3MOXHOCTEW CUCTEMBI.

TepMMHaUusi COCTOUT B OCBOBOXAEHUM BCEX BHELUHUX PECYPCOM,
3aHATbIX 3a4ad4aMn CUCTEMbI.

O6Bann — 3TO He3annaHMpOBaHHas TepMuHaLma cucTembl. O6sar
MOXET BO3HWKHYTb B pe3y/sbTate OWMbOK Mosb30BaTesis, HEXBATKU
pecypcoB, WM BHellHei aBapun. [puYMHOIA o6Bana MOryT ObiTb u
OWKNBKM B NPOrpaMMHOM OGECcrneyYeHnn CUCTEMBI.

Ha atane nporpamMmmmpoBaHus O6beKTHas MOAENb YTOUHSETCA wu
NonosiHAeTcs, B Hee BBOAATCS BHYTpPeHHMe (BCMOMOraTesfibHble)
Knaccbl. HoBble BHYTPEHHME KnacCbli He MMEKT COOTBETCTBUIA N
peanbHOM Mupe. OHU CBA3aHbl C nMporpammumpoBaHuemM un MOiyi
CYLWEeCTBEHHO ero ynpocTuTb.

Bo MHOrmx cnydasix 6biBaeT MOse3HbIM BHECTU HEKOTOpPbIE M3Me
HEHNS1 B CTPYKTYPY OOBLEKTHOI MOAenn. 3T M3MEHEHUs CBOOATCS b
BBEAEHNIO OOMOMHUTE/NbHbLIX KIacCOB W K MepepacrnpeneneHnto one
paunii mexay knaccamu. MNpu pacnpegeneHnn onepayuini No Knaccam
PYKOBOACTBYHOTCA COOBPaKEHUAMMN:
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A in onepauys BbINOJIHAETCA TOJIbKO Had OAHUM OOBLEKTOM,
HH'M onpegensetca B Kacce, 3K3eMMIsPOM KOTOPOro ABASEeTCA
O0H UMbl KT;

ecnu aprymeHTamu onepaumn SBASKOTCA OOBEKTbl pasHbIX
I[MH M 1o ee cnegyeT NMOMECTUTb B K/acc, K KOTOpPOMY Mpu-
VpH< «in pesynbTar onepauuu;

ecnn aprymeHtamm onepauum ABNAKTCA 06beKTbl pasHbIX
felt*"1 npuyem M3MeHseTcs 3HaYeHMe TO/IbKO OAHOro 06bekTa, a
*H K HAM Opyrnx O6beKTOB TOJIbKO 4YMTalTCA, TO ee cnefyeT Mo-
**NIMLL n knacc, K KOTOPOMY MPUHAANEXUT U3MEHSEMbIi OOBLEKT;

™ hi KAaccbl BMeCTe C MX 3aBUCUMOCTSIMU 0OpasyloT 3Be3ay C
4|»M|">4 H OQHOM M3 KIACCOB, TO OMepaLluio, apryMmeHTaMm KOTOPOW
MWHION H 06BbEKTbI 3TUX KNaccoB, crieayeT MOMECTUTh B LLIEHTPa/IbHbIM
Ml |

Mmmuwuma ynpaeneHuss CUCTEMbl CBfi3aHa C peanunsaumen ee
UMMHMH 14 KOV MoZenn. VI3BecTHbl Tpy MOAX0Aa K peanvsaumm OuHa-
Mlciii mil mogenn:

npoLiealypHOe ynpasneHne — TPaAVLMOHHbIA cnocob peannsaumm
IHHhmIi'ii'i Kol Mogenn; emy COOTBETCTBYET OnpeaesieHHbIi parMeHT
HiMn [ummu;

ynpasneHve 4epe3 cobbITUS — 3TO fIBHaA peanmsauuns Ko-
np.... H.l aBToMara; XOpoLWOo peann3yeTcs Bu3yaslbHbIM MNprorpam-
LW poHNHNCM;

LU NOMb30BaHWE MNapassiesibHbiX HE3aBUCUMMBbIX 3aau.

NAMHUKM onpefeneHns KI1accoB W onepauuyii, Hado nocTapartbes
lit T m T. cTeneHb HacneAyemMocTu: YeM BOJbLUE K/1aCCOB HAaxXoasTcs B
n.... HUM Hac/niegoBaHWsS, TeM MeHblle (YHKUWIA, peannsyowmx
............. "MX KIaccoB, Heo6XoauMO ByAeT 3anporpaMmmMmMpoBaTh.

| in \HC W4YeHNa cTeneHn HacnepyemocTu TpebyeTcs:

HepCiTPOUTb Kacchkl M onepauuu,

HMHUWUTb OAMHaKOBble (UM B3aMMHO-O4HO3HAYHO COOTBETCT-
ye>wb | onepaunn mn atpmbyTbl Knaccos M onpeaenuTb AN 3TUX
| 4t<I T. .itk dpaKTHbI cynepkacc;

in NoNb30BaTb AenernposaHve ornepawunii, Korga HacnegoBaHue
IHtIiIMMM."i KW HEKOPPEKTHO.

I I 1lopgHa n Ta e onepauyis GbiBaeT onpeaeneHa B HECKOTbKUX
pH) <." no no3BonseT BBeCTU OOLWI cynepkiacc A7 3TUX Krac-
LLH n eTopoM 1 peanusyeTtca aTta onepawus.

U | nHe onepauMn B pasHbIX Kaccax 6biBalOT MOXOXUMU, HO He
T nU. B Takmx cnyyasax HY>XHO MOrMbITaTbCA BHECTU HCCy-
......... VHble U LLEHEHUs B onpeaeneHns aTux onepaumii, YTobbl OHU
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CTan OAWHAKOBbIMW, T.e. UMENU OAWHAKOBbLIA WHTepdelic u
MaHTUKY.

Mpu 3TOM MOXHO WUCMO/b30BaTh CreAyoLMe NpUeMsbl:

— ecnu onepauMy UMEKT OAMHAKOBYH CEMaHTUKY, HO pasnnA
yncno gopmasbHbIX MnapameTpoB, TO MOXHO [00aBUTb OTCYTCH
BylOLLME NapameTpbl, HO WUFHOPUPOBaTb WUX MPU BbLIMOJHEHUN OMF<
pauun; Hanpvmep, onepauus OOGPUCOBKU UN300pPaKEHUS Ha MU
HOXPOMHbIA MOHUTOP He TpebyeT napameTpa «LBeT», HO ero Mo
[006aBUTb U HE MPUHUMaTL BO BHMMaHWe npu BbINOSIHEHUN Orepauuy,

— HeKOoTOopble onepauMy MMEKT MeHblle MnapamMeTpoB MOTOM\
YTO OHU ABAAKTCA YaCTHbIMK Cclyvyasmn 6ornee o6LWMX ornepaumm
Takume orepaumm MOXHO He peasin3oBbiBaTh, CBeAA MX K 60see O6LLMM
onepaumsmM € COOTBETCTBYHOLMMM 3HAYEHUSMU MapameTpoB; Hanpu
Mep, AoGaBfneHMe 3MieMEHTa B KOHEL, CAWCKa €CTb YacTHbI ciyun)!
BCTaBKM 3/1eMEHTa B CMUCOK;

— OAWHaKOBblE MO CMbICNY CBOWCTBA WMAM onepauun pasHvK
K/1acCOB MOTYT MMETb pasHble UMEHa; MX MOXHO MepenMMeHOoBaH, H
nepeHecTn B Kiacc, ABnsiWwmniica obwmmM npeakom paccMmaTpmBaemsbi!
K/1aCcCcoB;

— onepauus MOXeT ObITb ornpeesieHa He BO BCEX Kaccax Hem
ropoii rpynrbl K1accoB; MOXHO TEM HE MEHee BbIHECTU ee B MX OOLLMIA
cynepkracc, nepeonpenenvs ee B nogknaccax Kak nycTyk Tam, iin
OHa He HyXHa.

B ocHOoBe 06BLEKTHO-OPMEHTUPOBAHHOIO MNpPOrpaMmMupoBaHue
nexuT naesa obbeAMHEHUs B OAHO Lenoe CTPYKTYpPbl AaHHbIX W
AencTtBnin (HasblBaeMbliX MeTogamun), KOTOopble MPOU3BOAATCA WM
3TMMK AaHHbIMK. Mpy TakoM MoAXoAe OpraHu3auuvs SaHHbIX U MpM
pamMMHas peasnm3aums METOZOB OKa3blBAalOTCS ropasfio CujibHee cm
3aHbl, YeM NpyY TPagULMOHHOM MPOrpaMMUPOBaHUN.

OOGBEKTHO-OPNEHTUPOBAHHOE MPOrpaMMUpPOBaHME HGasnpyeTca HiA
TPeX OCHOBHbIX MOHATUAX: WHKAarcynsaumu, HacnefoBaHWUK, Moam»
Mopdu3me.

VHKancynaums — 3to KOMOMHMPOBaHWE OaHHbIX C npoueaypamm
N PYHKLMSAMU, KOTOPble MaHUMYNPYIOT 3TUMU AaHHbIMU. B pesy.n.
Tare nosiyyaeTcs HOBbIA TUM AaHHbIX — OObLEKT.

HacnepnoBaHne — 3TO BO3MOXHOCTb MCMOJ/Ib30BAHUSA YXE OLLp»
JeneHHbIX OOBLEKTOB /11 MOCTPOEHUA Mepapxmm O6BLEKTOB, MpPrM *
BOAHbIX OT HUX. KaXablii M3 «Hac/le[HUKOB» HacneayeT OnuernMum
JaHHbIX «npapoauTens» 1 AOCTYN K MeTodam UxX o6paboTKu.

Monumopnam — 3TO BO3MOXXHOCTb onpegeneHus eguHoro lit)
MMeHU AeNcTBus (Npoueaypbl WM YHKLUN), MPUMEHSEMOro OH
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M) 06bEeKT MOXET «3aKa3blBaTb» OCOHBEHHOCTb peann3auumn 3Toro
WMH Hafg, «CaMUM COOON».

OOM KTHO-OPMEHTUPOBAHHbLIV CTU/b MPOrpaMMMPOBaHUA MOXET

91HO ynpocTUTb HanmUcaHue C/IOXKHbIX MNporpaMm, npugats UM

INI.-

HpwpamMmbl B 3TOM Cc/yyae MosyyvaloT Takue A0NOJSIHUTESNbHbIe

Il wyn, Kak:

MWH FOPHast UCMOb3YEMOCTb;
PacwunpsaemocTs;

\i OAYMBOCTb K HENpPaBW/IbHbIM AaHHbIM;
*Mm TeMHOCTb.

Mpuchgmma o06nagaet CBOWCTBOM CUCTEMHOCTM, €C/IM OHa Mpwu-

MW.l N KayecTBe 0OOO6LLEHHOrO oreparopa Npu «KPYNHOG/I04YHOM

MpemupoBaHUN».

KPYNHOG/04YHOE MporpamMmupoBaHMe — 3TO CUCTEMATUYEeCKOe uC-

l. mu.Lume paHee pa3paboTaHHbIX KPYMHbIX MPOrpaMMHbIX eAnHUL,

miX Kak Knaccbl, NOACUCTEMbl WX MOAynn) Npu pas3paboTke

br* nporpamMmHbIX CUCTEM.

| vayowme pekoMmeHpaUMM MOryT NMOMOYb paspabaTbiBaTb Kiac-

olMm vnoLme CBOMCTBOM CUCTEMHOCTU:

M rogpl A0MXHbI 6bIThb XOPOLIO NPOAYMaHbI;

MeTOoAb! AO/DKHbI OblITb MOHATHLI BCEM, KTO UX MPOYUTAET;
MeTOAb! AO/MKHbI ObITb IErKO YNTaAEMbI;

MMeHa MeToAoB (KOMMOHEHTOB) AO/MKHbI ObiTb TaKUMWU XXe,

n 1 Moaenw;

M logbl AO/MKHBI 6bITb XOPOLIO AOKYMEHTUPOBaHbI;
| ncnndmnkaumn metTonoB A40/MKHBI 6biTb 4OCTYMHbI,

H OJTbCKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPOBaHUN OOGBLEKTOM
MH«HO M.l TaTb BCe, YTO MOXET UMETb UMS U MOXeT OblTb paccMoT-
pPUT KUK OOHO LEenoe.

n | ncctee nNpumepa O6LEKTA MOXHO MPMBECTU: KOMOMHaL U0
Kwl n MHHbIX, KOTOPYKD MOXHO pacCMaTpmBaTb KakK OAHO LIesoe,
in ... ynpasneHus, rpauyeckuii afieMeHT, PUCYHOK, MeTKy,
dvpmy 1 np.

KwmMi 06bekT onpeaeneH knaccom (class).

AHUW. ucnosnb3yeTca A4 cOo34aHuA OOBLEKTOB W ornpepenser ux
| 4 <+ 1Upur rmku. Hanpumep, 06bLEKT, M3BECTHbLIA KaK 3/M1EeMEHT
* | In K MMW. He cyllecTByeT, NMoka OH He HapucoBaH Ha dopwme.

| ..... co3gaeTcqd 00beKT, co3gaeTca KOMusA, WUAW 3K3eMnaap
14 I.... Knacca, KOTOpbIAi OH NpeacTaBnsieT. 3areM YTOYHSTCS
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Apyrne ero xapakTepucTuku. Bce 06BEKTbI CO34al0TCA KaK UAbIM
TOYHbIE KOMUM CBOUX K/laccoB. Hanpumep, KaxAablh 06beKT «KHOMKN
ynpasneHus» ABASeTCs 3K3eMnaspoMm knacca «Command Button», ||
«3NeMeHT ynpas/eHUs CNUCKOM» MnpejcTaBnseT coboil aK3eMnnsp
Knacca «List Box». O6beKTbl OQHOIO Knacca MCNonb3yrT 06Lwunii Habop
XapakTepuCTUK 1 CriocobHocTell (CBOMCTB, METOAOB U COObITWIA).

CBolicTBa UHAVBMAYANbHBIX 06BHEKTOB MOXHO U3MEHATh. Kaxaom\
06beKTY npucBamBaeTcs cBoe UMA. OB6bEKTbl MOXHO MO OTAeNIbHOCTU
3a6n10kupoBaTe U pa3bOKNPOBAaTb, MOMECTUTb B pasHble MecTa M
hopme n T.4.

Bu3yanbHble MHCTPYMEHTa/IbHbIE CPEACTBa pPa3paboTku MporpamMm
NpeaoCcTaB/IfAOT UHCTPYMEHTLI, MO3BONSOWME CTPOUTL CBOUN OOBEK iM
UM KOMBUHMPOBAaTb MX U3 Pa3INYHbIX UCTOUYHUKOB, BKJ/IOYas Apyru*
npunoxeHus, nogaepxueawowme OLE TexHonoruto. lMocnegHee
COXPaHUT BpeMs pa3paboTuMka MPUIOXKEHUs, TaK Kak emy He npu
[eTca nucaTb KoA, BOCMPOU3BOAALLMNA BCe (DYHKLMOHA/IbHbIE hoi
MOXXHOCTU O6GBLEKTOB APYroro MNpuioXKeHus.

O61beKkTbl 06n1agatoT CBOMCTBAMU, COOLITUSMM U METOAAMW.

CBolicTBa OTOGpaxalT HEKOTOPblE aTpmnbyrbl 06bEKTa, METOAbI
ero [encTeusi, a cobbITU —3TO peakuun obbekTa. HanBmnayanbHble
CBOCTBa O06bEKTA MOXHO YCTaHOBUTb (M3MEHWUTb) BO BpPEMS BbIMOS
HEeHMs MpPOorpaMmbl UM BO BPeMs pa3paboTKM MpUIoXKeHus. B moe
negHeMm cnyvae nydile UCnosb3oBaTb OKHO Properties (CBOMCTB), w>
rMo3BO/IseT BOOOLLE He nucaTtb HUKaKOro Koaa.

MeToabl MOryT BO3A€EWCTBOBaTb Ha 3Ha4YeHUs1 CBOMCTB. B ripoi
paMme MeToZ, Bbi3biBA€TCA MO MMEHU, Hanpumep, object.method (Mmun
obbekTa + Ha3BaHWe MeToaa).

Co6bITUS  MHULMMPYIOTCA, KOrAa W3MEHSATCA HEeKOoTopble
cBoiicTBa 0b6bekTa. COObITUE MOXHO BbI3BaTb LWENYKOM WU [HW
XEHNEM «MbIWN», HaXaTUeM KIaBULIW, U3 nporpammel 1 np. Co
6bITUA BbI3bIBAOT Takue [eNCTBUA, KaK OTKpbITME / 3aKpbiTne
dopmbl, nonyvyeHne ob6bLEKTOM hokyca u np.

HekoTopble 06bEeKTbI MOIYT cogepXXaTtb Apyrve 06bekTbl. Y406cC i >
MCMONb30BaHNS OOBEKTOB B KayeCcTBe KOHTeWHepoB (containers) ,nu
Opyrnx O06BbEKTOB 3akK/lo4yaeTcsl B TOM, YTO MOXHO CCbLIAaTbCA m.i
KOHTEHep B KoAe A/191 YTOYHEeHUs UCMofb3yemMoro obbekta. B uacl
HOCTU, KOHTEMHEepOM OO6BLEKTOB MOXET ObiTb (hopMa, KOTopas cum.i
ABNAETCA OOBLEKTOM.

Hanbonee 4acto OpMbl MCMNOMbL3YKOTCA A1 CO34aHUA UHrep
delica NpUNOXEHNSA, HO OHU TakKxXe SBASKTCA OO6bekTaMu, KOTopble
MOXXHO BbI3bIBaTb M3 APYrvX MoOAyner npunoxeHus. ®opmbl TeCHO
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lihmll ( mogynamu knaccoB. [NlaBHOe pasnuvMe Mexay HUMUK
|lkdH H i B toM, 4TO hOopMblI MOTYT ObiTb BUAVUMbIMU OOBEKTAMM,
LE liiii mogynn He nMerOT BUAMMOIO MHTepdeiica.

M« K LLUO-OPVIEH TMPOBaHHbIE A3bIKK MPOrPaMMMpPOBaHUS

JLKI hi ilium nporpammHoOro obecrieyeHms cBsizaHa C MCMOJb—
IMiii M ogHOro M3 A3bIKOB MNpOrpamMmMmpoBaHus. [loka3aHo, 4TO
- yAO06HBIMW ANa peanm3aumn NporpamMmMHbIX CUCTEM, paspa-
MIHANIY H paMKax O6bLEKTHO-OPUEHTUPOBAHHOIO Moaxoda, ABMS-
m.... | LLO-OpPUEHTNPOBaHHbIE A3bIKW MPOrpamMmMMpPOBaHUA, XOTA
IM'Nii i peanusaymsa nporpaMm U Ha OObIYHbIX (HE O6BLCKTHO-
|PLUK UPOUNHHBIX) f3blkaxX (N1H060W anNropuUTMUYECKUIA A3bIK Mpor-
........... LMK paHHEN Bepcun).
e/Mt| |HEOpMEHTUPOBaHHbIE fA3bIKM MNPOrpaMMuUpoBaHUS MoJb—
|[H'™ " H nocnegHee Bpems 60/bLIOA NONYASAPHOCTLIO cpeau Mnpor-
....NT, TaKk Kak OHW MO3BONSAKT WMCMNO/b30BaTb MNpPeuMyLLecTBa
KPpMHH OpUEHTUMPOBaAHHOro MNoAxXoAa He TO/IbKO Ha 3Tarnax Mnpoek-
fftyMi.... TH (KOHCTPYMUpOBaHUS M MNpPOrpamMmMmmpoBaHns) MporpaMmm-—

....... AneHwuvsa

=ML 06BEKTHO-OPNEHTUPOBAHHbI S13bIK NPOrpPaMMUpPOBaHNS
Binl.i i)l 6bin pa3paboTaH B KOHLEe 60-x rogos B Hopsernun. ABTOpbI
pPH......... O4YeHb TOYHO Yyraganan repcnekTUBbl PasBUTUSA MNPOr-

VMUMA: MX A3bIK HAMHOFO onepeawn csoe Bpems. OaHako
mN" Mimmik |bl TOrO BPEMEHU OKa3a/IMCb He TFOTOBbl BOCMPUHATb
Lbl..... hi fa3blka Simula 67, 1 OH He BblgepXas KOHKYpPEeHLUUn c
let"Km TblkaMn nporpamMmMmpoBaHusi (Npexzae BCero, C A3bIKOM
[ "HIII)

H">=> wnHomy OoTHOWeHNIO K A3blKy Simula 67 cnoco6cTBOBaIO U

w ... 'He ibCTBO, uTO OH 6bls1 peaiM30BaH KakK MHTepnpeTupyeMblii
| I MHM LLIPYEMbI) A3blK NPOrpaMMuUpoOBaHusi, YTO OblI0 COBEP-
pfiiii" in npuemnemsim B 60-e rogpl, Tak Kak MHTepnpeTayms cesisaHa

|lu  MU** HMem  H|)(1)eKTMBHOCTU (CKOPOCTU BbIMOJIHEHWS) NPOrpamMm.

Mn /m TonHCTBa fi3blka NporpammupoBaHus Simula 67 6bin

'M MM HEeKOTOpbIMW nporpaMmmmcTtamu, m B 70-e roabl 6bl10
g ... HO 60/1bLLIOE YNC/O 3KCMEPUMEHTASIbHbIX 06bEKTHO-OPUEH-
............... . VIHOKOB MpOrpamMmMuMpoBaHuvsA: Harnpumep, si3blku CLU,
41) m"ii, ('oncurrent Pascal u gp. 3TV fA3bIKM TaK U OCTa/INCb 3KCMe-
HLI in | H.MbIMW, HO B pe3ynbTaTe WX WUCCNenoBaHWUS Obln pas-
mejiltH'tiiM tOHpeMeHHble 06BLEKTHO-OPUEHTUPOBAHHbIE S13bIKM MNPOr-
PpMHpounHusa: C++, Smalltalk, EifTel n ap.

147



Hanbonee pacnpocTpaHeHHbIM OO6bEKTHO-OPUEHTUPOBaUH
A3bIKOM MNporpaMmmupoBaHusi, 6e3ycrioBHO aBnseTca C++. CBO6O;
pacnpocTpaHsiemMble KOMMep4Yeckme CUCTeMbl MporpamMmupoBaH
C++ cylecTByOT NpaKTUYEeCKM Ha 060k nnardopme.

Pa3paboTka HOBbIX OOGBEKTHO-OPUEHTMPOBAHHLIX $I3bIKOB M
pamMupoBaHusa npogomkaetcd. C 1995 roga ctan wupoko g
pPOCTPaHATLCS HOBbIF OOGBEKTHO-OPUEHTUPOBAHHbLIN S3bIK MK
paMMMpOBaHMS Java, OPUEHTUPOBAHHbLIA Ha CeTU KOMMbIOTEPOB
npexae Bcero, Ha Internet. Ero CMHTAKCUC HanoOMWHaET CUHTIIKC
A3blka C++, OHAKO 3TW A3bIKM MMEKT Masio 06Llero.

B HacTosilee BpeMs MNpaKTU4ecku NGO knaccuuyeckuii Ar
nporpammupoBaHusa (Basic, Pascal u np.) gopoc A0 06beKT
OPUEHTUPOBAHHOIO C 3/1IEMEHTaMN BU3YaslbHOrO MpOrpaMMmpoBaH

BnsyanbHOe nporpamMmuposaHme

PazpabaTtbiBas nporpamMmMHoOe obGecrieyeHne (MPUIOXeHUE) N
nonb3oBartens, pa3paboTynMk TpaTUT MHOFO BPEMEeHW Ha MnpoTpu
MMpPOBaHME MO/b30BaTE/IbCKOrO WHTepdelica.

C nosiBNeHveM ornepaumoHHoli cuctembl Windows nosiBUAUCH
HOBble WMHCTpPyMeHTasbHble cpegctBa Tuna Delphi, Vizual Ruisit)
Access 1 gp. Ana cosgaHusa npuioxeHuin no metogy GUI (Graphli
User Interface — rpadguyeckuini nHTepdgeinc nonb3oBatens), ¢ u
MOLLbIO KOTOPOro OCHOBa MNPUIOXEHUNA «BU3lyasibHO pucyetca* K
3KpaHe.

Tenepb MOXHO B KOPOTKME CPOKM MOCTPOUTbL MOsfib30oBaTesb! KH
nHTepdeiic paspabaTbiBaeMOro MPOrpaMMHOro npoaykra Ha oeHovC
MPOCTOro MexaHuM3Ma CO34aHus HecTaHOAPTHbIX MaHenein uHchy
MEHTOB, KOMaHAHbIX KHOMOK M MOJ/b30BaTe/IbCKMX MEHIO.

Mpu atom coBceM He TpebyeTcsi nucaTb nporpammbl B K Inc
CMYECKOM MNOHMMaHWM 3Toro cnosa. OHWM OyAyT aBTOMAaTUYECKMU
cocTaB/ieHbl Ha BCTPOEHHOM f3blke MNPOrpamMMmMpoOBaHUs BO Bpem#
pa3paboTku MPUIOXKEHUS.

BbiNO/IHEHME MNpOrpamMmbl, MOJIHOCTbKD HanucaHHO Ha anl'M
PUTMUYECKOM $3blKe BbICOKOFO YPOBHA B TPagULMOHHOM CMbIC/E,
HayMHaeTca C NEepBOM CTPOYKM WM NpOTeKaeT uepe3 pasnnuHble |f
4aCcTW COrNacHoO 3alaHHOMY anroputMmy. YnpasneHue MpUIoXKeHNem
nonb3oBartesib, Kak MpaBuiO, OCYLLEeCTBASAET yepe3 MYyHKTbl MEHT
«ropsiume» KnaBuLLK, a Takke — yepe3 COoObLLLeHNs, BBOANMbIE UM HA
3anpoc nporpamMmbl.

MpunoxeHue, paspabotaHHoe No Windows G U |-TexHONO!HW.
paboTaeT COBEpPLUEHHO MO-ApYromy.



ViHTerpupoBaHHas cpefa pa3pabotkn B Vizual Basic

| in agpom sBnseTcA Habop He3aBUCUMbIX 4acTeil koga (Npo-
mMyp! aKTMBM3UPYIOLLUXCA B OTBET Ha cobbiTUA, npoucxogsume
HHY |  ho sBnseTcs NPUHUUNNAbHbIM.

luirpi. BMecTo co3gaHua nporpamMmbl, OTpaXKaloLler MbICIn
bnmpnmumncra. nonydaercs MPUIOXKeHUe, ynpasrseMoe MNoMb30-
M’ UM,

M1 «ynapmoe NporpamMmmMmpoBaHmne BbINOIHAETCA B TaK Ha3biBaeMOM
Li#t= IpnpoBaHHOI paboueii cpene (Integrated Development En-

mi) N npeanonaraet cneaywoline OencTems:

IThaHne mHTepdeiica Nonb3oBaTens B BuAe hOPMbl, Ha KOro-
pMi pinnwalT («pUCyOT») 3M1EMeHTbl yNpaBneHUs MPUIOXEHNEM,
pltipnMi p TekcToBble MONSA N KHOMKW YyNpaBfeHus;

"MPOKXHWE CBOWCTB 419 (POPMbI N 3/IEMEHTOB YynpasieHus,

M inrb, Hanpumep, Haanwucw, LBET U pasmep;

uinuci, COOTBETCTBYIOLLLEr0 NPOrpamMmMHOro koga (Tekcrta npor-

nil N oTBeT Ha CO6LITUA, YTOObI OXUBUTL MNPUIOXKEHNE (4TOObI
OoHu pilOorivlO).

Il 4y lpupoBaHuas cpega paspabotkm gns Windows (IDE for
tylttii" s) 06bIM4HO COCTOUT U3 CneaylLmX YacTei:
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— 3arofIoBOK — BEPXHSIsi CTPOKA, coAepxallas Takke TPU KHOL,
Windows: cBepTbiBaHWS, pa3BepTbiBaHWUS U 3aKPbITUS OKHA;

— CTpOKa MeHl — MO03BOJIET YyNPaB/ATbh MPUNOXEHNEM;

— naHeflb MHCTPYMEHTOB (KHOMOK) — A/191 YCKOPEHUS HULL,
HEeHMS MHOIMX OObIYHbIX OENCTBUIA, YacTO cnyxallas anbTepHaT
KOMaH[, MEHIO;

— pabouas o6nacTb — 06/51aCTb OKHa, B KOTOPOW co34ato nu
obpabaTbiBalOTCA BCe OOLEKTbI MPUIOXEHUs, OHa MpPaKTUYeH
3aHMMaeT BCe OKHO;

— KOHTEKCTHOEe MEHI0 — COAEPXUT KOMaHApbl A1 YacTo BMII(
HAEMbIX OeACTBUIA.

KOHTEKCTHOE OKHO OTKpbIBAeTCA MOC/MEe HaXaTus Ha npum
KHOMKY MbIlKX, KOrga ee ykasaTe/lb HaxoAuTcsa Ha 06bekTe,
KOTOPbIM B JaHHbIA MOMEHT npomncxoauTt pabota. CnMcokK AOCTYHM
KOMaH/[, KOHTEKCTHOrO MEHK 3aBUCUT OT TOro, Ha Kakoi 06/14
cpenbl paspaboTKU Obln BbIMOIHEH LLIE/TYOK.

B 3aBMCUMMOCTU OT MHCTPYMEHTa/IbHOW cpeapbl pa3paboTkn npu
noxeHuns aobasnsTca Apyrve Yactu. Hanpumep:

— CTpOKa cTaTyca WM MOoACKA30K — HUXHSAA CTPOKa. B HeM iiiimi
OSTCcsA coobuleHnst o paboTe CUCTEMBI;

— naHenb anemMeHToOB ynpasneHuns (Toolbox), koTopas cogcpXH
Habop WHCTPYMEHTOB, HEOOXOAMMbIX BO BpeMs pa3paboTKu MpuTH
XEeHUs1 471 pa3MeLLLEHNS 3N1EMEHTOB YMpaB/ieHus Ha opMme;

— OKHO cBoWicTB (Properties), B KOTOpOM ycTaHaB/fMBaHUe!
cBOlicTBa 4718 BblOpaHHOW (hOpMbI UM 3/IEMEHTA YMpPaB/eHUs;

— OKHO pejaktopa KoJa, B KOTOPOM pefakTupyeTcs upoi
pamMMHbIA KOA; ,

— [AunsaiiHep (hopM — OKHO, B KOTOPOM pa3pabaTbiBaeTcs hopmid,

— Apyrve okHa.

OTMeTUM, 4YTO BCe OKHa MpeacTaB/isAloT CO6OM OOblYHbIE ObHE
Windows, nonydawuive Mo ymMon4YaHUo Bce CTaHAAPTHblE XVPVM
TEPUCTUKM OKHa Tekyuler Bepcum Windows. B 4yacTHOCTW, OHM
HacneayT Takue 3NeMeHTbl, KaK FpaHuLbl C U3MEHEeHUEM pasveps»
OKOHHOE MEeHI0 ynpaBneHus (B /IeEBOM BEPXHEM Yray), a KM
KHOMKM Maximize, Minimize n Exit B NpaBoOM BepXHeEM Yr/y.

Ha skpaHe OAHOBPEMEHHO MOFYT HaxoAWTbCS HECKOJIbKO OKOM
NpeAcTaB/SoWNX pasHble MPUNOXEHUS UM 06beKTbl. Kaxabiii 06M'M
MMeeT MNOMHbIA AocTyn K 6ydepy obmeHa (clipboard) mn k wmndgop
Mauuu 60nblIMHCTBA NMpuioxeHnn Windows, pa6oTarowmx B OgHO U
TO Xe Bpemsi. Ho Tonbko ¢ OAHMM OKHOM MOXeT paboTaTb MOT. T
BaTe/b B AaHHbIi MOMEHT BPEMEHUN. 3TO OKHO ByAeT UMEeTb «AKTUBHbIN
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KNWH'mm oOkHa» (active title bar), BblgeneHHbIi MNOBbILUEHHON
AHH imo [Mpo Hero roBopsiT, YTO OH UMEET (DOKYC.

1 HMpPCMEHHbIE NHCTPYMEHTa/lbHble CpeacTBa pa3paboTKu npuio-
bMHI>nHM nonb3oBaTens npensaraloT paspaboTunky Habop Mac-
fttioi. KoTOpble MOMOryT €My B KOPOTKWIA CPOK CNPOEKTUpPOBaTb

nporpaMmmMHoe ob6ecneveHue.

MW Tcp /HapaboTKn aBTOMaTM3NpPYyeT MPoLEecc Co34aHus npoekTa
LluH tie yacTn. Pa3paboTumKy MpoOeKTa OCTaeTcs TONIbKO OTBevyaTb Ha
IpHI>|H ii  i;(naBaemble MacTepom B Xode ero co3gaHus. B npouecce

....... MPUIOXKEHUA MOXHO B /1t060e Bpemsi BEepPHYTbCA Hasag

H  MHOBUTb (3aKOHYMTbL) paboTy macTepa. B utore 6yaer aBTO-
(WAnrc (kv creHepnpoBaHO 60/bLIOE KOMYECTBO MOJIe3HOro Koaa.

| HMcUMo, Bce TpeboBaHMA MO/b30BaTeNs MacTep BbIMO/IHUTL He B
n-.... UM 1103TOMy, YTOObI MOSIHOCTbIO N OKOHYATE/IbHO «OXWUBUTb»

H p wnomaTtmyeckm cosfaHHble MacTepOM BO3MOXHOCTU, MNPOeK-
TPUULLMKY MPUIOXEHNS NOoTpebyeTca A06aBUTb HEKOTOpOoe KOMn-
me MNOMoSIHUTE/IbHOIO KOAA.

MucTep pa3paboTKn NPUIOXKeHUs NpeacTaBnseT cobol MOLHOe,
0 VM w» nuwb BCnomorartesibHOe CpeacTBO MpPorpamMmmMmmpoBaHus. OH

MN*e| MOMHOCTbIO 3aMEeHUTb MPOrpamMMuCTa.

e |AMbIMCHTOM, OCHOBOW CO34aHWA WHTepderca NPUIoXKeEHUS
ANA*«n. u (Jtopmbel (forms).

/<« 3TO 06BLEKT, KOTOpbI 06n1adaeT CBOWCTBaMW, onpeae-
NMBLUMMU BHELWHWA BUA (hOpPMbl, MeToAamu, onpeensowmmm ee
.... lin NHe, 1 cobBbLITUAMK, KOTOpPbIE ONpeaensoT ee B3aMMoAecTBmne
1 nu,Henem.Pexxum opmbl 1 ee yaoOHbIV An3aiH npeacTtaBnset
I'LW]"hi ppyxecTBeHHY cpely OOLWEHUA MNPUIOXEHUA C MNOMb30-
IMMHIPM

dupma coaepXnUT anemMeHTbl Yrnpas/ieHUs MNpUNoXeHNeM: Mons

W..... (le\] boxes), MeHl, kOMaHAHble KHOMKM (command buttons),
tap.>«kmlenn (option buttons), hnaxku (check boxes), cnuckn (list
|U*] | >xHeliku npokpyTku (scroll bars), a Takxe gnanorosble OKHa
till iii.iinipa <{>d#| wnn katanora. OHa MOXeT coepXaTb OO6bEKThI

(N 1 (Object | inking and Embedding — cBsi3b U BHeApeHVe ObObek-
[.n.! Hanpumep, KapTWUHKW, MY3blKy W Auarpammbl.

in MeHTbl ynpaBneHns — 3TO OO6bBEKTbI, cofepXaliuecs BHYTPU
(lupm|.] v obecneunBaroWwme UHTEPAKTUBHbBIMA PEXUM PaboTbl MO/b30-
ML | Koro npunoxeHus.

| "1 HIA rvm anemeHTa ynpasneHms OTHOCUTCA K OnpeaeneHHOMy
» > M UMeeT CBO COOCTBEHHbIA Habop CBOWCTB, METOAOB U

Liitrr.re mil
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OaHW 3neMeHTbl yrnpasfeHWs fydle Bcero noaxonsa! ans Bl
W OTOBpPaXeHUa TekcTa, apyrve — a8 ynpableHUs MpuioxeHue
Ona oTobpaxeHus wiu BBOAA TekcTa B hopme MnpuMeHsto!
anemeHTbl ynpasneHus MeTka (Label) u TectoBoe none (Text Box)

MeTKa wncCnonb3lyeTca AnA oTobpaxeHUs Ha dopme Toke
KOTOpPbI MOMb30BaTe/lb He MOXET U3MEHSATb.

OHa 06bl4HO ucnosnb3yeTcs A1a oopmieHns opMel. Hanpume
[N BblBOAA 3aro/IOBKOB M MOACKa30K Mosb3oBaTtesito, A/ onncaH
ApYrnx 3/ieMeHTOB yrnpas/ieHns n np.

OTob6paxaemblii B MeTKe TEKCT ynpasnsieTcsa cBoicTBOM Capuo
KOTOpOe MOXeT OblTb YCTaHOB/IEHO BO BpeMs pas3paboTku npu*
NOXeHnss B OKHe Properties (CBOWCTB) MM onepaTtopom npu
BaMBaHWS BO BPEMS BbIMOJIHEHUA NPOrpamMmbl.

TekcToBOE None SABASETCA FMOKUM 3N1eMEHTOM ynpasfeHun
MPUMEHSETCA KaK A/18 NOJlyYeHUs BBOOMMbIX MOJb30BaTeNeM AaHHbI
rak u onsa oTobpaxeHus TekcTa.

Ero He cnesyeT ncnosnb3oBaTh 411 O0TOOpaXKeHUss HensmMeHsemo!
nosb30BaTesieM TeKCTa.

Ero 3HayeHuMe MOXHO YCTaHOBUTb WM WU3MEHUTb TPEMS CUU»
cobamn: paspaboTUMKOM MPUIOKEHUA BO BPeMs MPOEKTUPOBaHUN
OkHe Properties (CBoOWCTB), onepatopoM MpucBaMBaHWsi BO BPCM
BbIMO/IHEHUA NPOrpaMMHOro Koga WiM Nnosib3oBaTesieM BO Bpems
BbIMOJ/IHEHNSA MPUSIOXKEHUS.

CoBpeMeHHble UHCTPYMeHTaslbHble CpeacTBa pa3paboTky Mpuio
YXEHMI 0BbIYHO coAepXXaT HECKOJ/IbKO CTaHAAPTHLIX 3/1EMEHTOB ynp.T
NneHns, nonesHbIX ANs opraHusaumn Belbopa: dnaxok (Check boxcsm
nepeknwyatenn (Option buttons), cnncok (List box) n kom(>n
HUpoBaHHOe OKHO. (Combo box)

®naxokK MnokasblBaeT, BK/IIOYEHO WU HET ornpeaesieHHoe ycnosue
N MOXeT MPUHMMaTb TOIbKO [Ba 3HAYeHUs Tuna «da/HeT», «npas bl
NoXb», «1/0» n T.M.

Tak Kak (hnaxku paboTatoT HesaBUCUMO Apyr OT Apyra, noaf*
30Bareflb MOXeT YCTaHOBUTL /1l060e MX YMCNO OL4HOBPEMEHHO.

Mpn BbIMONHEHMU wWenyka Ha dnaxke Al19 Hero npoucxogw!
cobbiTne Click (lLLenyok), KOTOpoe MOXeT O6biTb 06paboTaHO M
nporpaMMHOM Kofg.

Mepekntoyareny NPegoOCTaBNAOT MONb30BATENO BbIOOP W3 ABYy»
unn 605ee BO3MOXHOCTENA.

O6bIYHO OHUM paboTatoT B rpynne. MNpu BbIGOpe OAHOro, Hemes
[eHHO cbpacbiBatoTCA BCe Apyrve nepeksoyarenn B rpyrne.

O6beanHeHVe nepek/oyatesnieit B rpynny o3HayaeT A7 MNOJblo
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ifon 4ro oH MoXxeT BblIbpaTb OAHY M TONILKO OAHY BO3MOXHOCTb U3
LMHTIO Habopa nepeksoyaTtenei.

( HMCOK NpeacTaBnseT MoJsb30BaTesit0 NepeyvyeHb BO3MOXHbLIX Ba-
HHNT BbIOOpa, OTOGpPaaeMbiX OObIYHO BepTUKalbHO B BUAe
Hi kil

I . hi 4MCNO 3NEeMEHTOB CMMUCKa MpeBbillaeT BO3MOXHOCTU
mATIpHACHUA UX B OKHe, TO MNOfBASETCH nosioca MNPOKPYTKU, C
UMMU...... in KOTOpPOW Nosb30BaTe/lb MOXET MpocMaTpuBaTb CAMCOK
4||[MrHTM, MPOKPy4YMBasi €ro BBEPXM BHU3.

KOMOWHMPOBAHHOE OKHO COBMeLLaeT BO3MOXHOCTU CMucKa U
mLIIOHOH) nons.

VI HOM 3niemMeHTe ynpas/eHUs MNofnb3oBaTesib MOXeT MpPou3BoanTb
<Wftop waveHnss NM60 BBOAOM TEKCTa B Mose BBOAA KOMOUHU-
......... WHO OKHa, 60 BbIGOPOM 3/1EMEHTA U3 ero Crnuncka.

OVHMM K13 OCHOBHbIX Crocob6oB obecrnevyeHns B3auMoelicTBUs
tiN" .U llrena ¢ npunoxeHnem siBAseTcs KHomnka ynpaeneHus (CoT-
(Hnin1 Million), HaXXaTnem KOTOPOW MNOJb30BaTE/lb MOXET BbIMNOHATb
IHHHNohpa wWkie gencTBumS.

<yllICCTBYET MHOIO CNOCOB0B «HaXaTb» KHOIKY yrnpas/eHus:

LWEeNKHYTb «MbILbIO» Ha KHOMKE;

nepemMecTuTb DOKYC Ha KHOMKY, Haummas KnaeBuwy <Tab>, u
MM M MMOpaTb 3Ty KHOMKY, HaxkaB knasuwy <Spacebar> wnnun <En-
M> =

HaxaTb KnaBuwm pgoctyna (<Alt> + <nogyepkHyTas 6GykBa=)
L™ nblopaHHOM KHOMKW YrpaB/eHUs;

YCTaHOBUTb 3HAYeHUe A1 KHOMKK B MporpaMmMe pasHbIM True.

M1 Nn AeircTBuA 3acTaBislOT Bbi3biBaTb Mpoueaypy o06paboTku
oOw/vmn| Click (HaxxaTtue Ha KHOMKY).

Mi gy npouymm, KHOMKa, nonydvawowas ¢(oKyc, CTaHOBUTCA

«MEpHOM. 3TO A0CTUraeTcs PUCOBaHMEM TOHKOIO MNYHKTUPHOro
VPMMMYIJ/IbHMKA BOKPYr TEKCTa Ha KHOMKE, U TOHKOro npsiMo-
ro nunka BOKPYr CaMoi KHOMKMW.

m | i yaydweHnsa avsariHa opMbl MPUMEHSAIOTCA TaK Ha3blBaeMble
tllunliti4ccKue anemeHTbl ynpaeneHus», KOTOpble obneryatoT paboTy c
1111l oii. 3TO MOryT 6bITb U306pPaXeHUs (KAPTUHKWU), NNHUN,
HPMMOYTO/IbHUKA U T.M.

Mpwn taiiycke npoekTta (QOpMbl CTaHOBSITCS OKHaMu, KOTOpble U
M KM MO/b30BaTe lb.

'-n Tune unHTepdeiica NPUIOKEHNA 3aK/N04YaeTCs B pasMeLL,eHNN
el. MEHTOB ynpaBneHnss B Qopme, B 3adaHUn A8 HUX 3HAYeHUA
m 1 in 1 oKHe Properties (CBoiicTBa) M B HamMcaHUX NpOrpamMm.
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obpabaTbiBalOLWMX COOLITUA TUMNA LWeNyka «MbllK»; Haxatusa t
KNaBuLLy, OTKPbITUA hopMbl 1 Np. MocneaHee aencTeMe npeacTaHL
co60oi TpaALMOHHOE MPOrpamMMUpPOBaHKE.

MporpaMMHble KoAbl pasMellaroTcs B npouedypax 06paboTk
co6bITUIN (event procedures) Unn B OTAENbHLIX MOAYISAX N MOFYT 6bi1
Bbl3BaHbl Ha U3MEHEHVe B OKHe pefakTopa Koaa.

CospfiaHHOoe npunioxeHne paboTaeT Mo cnepylowemy aaroputmy

1 OTcnexuBaloTca BCe OKHA W 3fieMeHTbl ynpaBneHus ana k.i*
[Oro okHa Ha npegMeT onpeaeneHus BcexX COObITUI, OTHOCALLUXCS
HAM (OBWKEHUS WM LLENYKN MbILLN, HakaTue KAaBuLl, MOsyyCHU#
wnn notepsa okyca n T.M.).

2. Korpga cobbiTve onpeneneHo v A1 Hero He HaxoguTcs Bapo
eHHas mpoueaypa ee 06paboTKM, TO MLLETCA Npoueaypa, HanucaHuii*
MporpaMMnUcToOM 4159 06paboTKMU JAHHOIO COBLITUSA.

3. Ecnn Takas npoueaypa CyLliecTByeT, OHa BbIMOJSIHAETCH, VMHUY*
oXugaeT cnegyrowiee cobbiTue.

4. BbiInosiHeEHUE NyHKTa 1

MepeuncneHHble OeiCcTBUA NOBTOPSAIOTCA LLUKAMYECKM A0 Tex rop,
rnoka NpuNoXeHue He 3aBepLunT paboTy.

Cos3paaB nHTEpgenc NPUIOKEHU ¢ MOMOLLBLIO POPM U 31eEMEHTU
yrnpasneHusi, Heo6xXoAMMO Hanucatb MPOrpamMMHbIA KoA, KOTOpbIA
onpeaenseT noseaeHVe MNPUNOXEHUS.

CoBpeMeHHble MHCTPYMEHTa/lbHble CpeacTsa pas3paboTku npu
NOXEHWI AenatoT HanmcaHme NpPorpaMm MPUSATHLBIM U JIEFKUM PO
LleccoM, MO3BOJIAS aBTOMAaTUYeCKM BHOCUTb OnepaTopbl, CBOMUCTB)! u
napamMeTpbl B TEKCT MNporpamMmbl, Npu Habope KOTOPOro peaakkop
oTobpaXkaeT CAUCOK NOAXOAALMX OMnepaTopos, NPOTOTUMOB (DYHKLUN
WU 3HaYeHU.

Mpu BBOAE WMMEHW 3NemMeHTa ynpasfieHUs MOSABNSAETCH pPacKpbl
BalOLLMIACS CAUCOK ero CBOMCTB. Takasi BO3MOXHOCTb MOMe3Ha, Ci L
NporpaMMmCT He 3HaeT TOYHO, Kakue CBOMCTBa AOCTYMHblI AAHHOMY
3/IeMeHTY ynpasneHus. Ecnnm nporpammMumcT 3abbin oopmat onepatop,i
win yHKUUK, emy 6yaeT npefocTaB/ieHa CMHTaKcuyeckass MOMOLLb
— nNpv BBOAE MPaBWU/IbHOFO K/KOYEBOro C/i0Ba WAN MNpPaBU/IbHOLO
VMeHN (PYHKUUU HEMe/IeHHO MOA TeKyLlel CTPOKOW oTobpakaeTcs
CUMHTaKCUC onepaTtopa unn yHKLUN.

MOXHO OTMeuyaTb CTPOKM KoJa C MOMOLLb 3aknagok (book
marks), 4Tob6bl NoO3xe, NMpuU HEO6XOAUMOCTU BEPHYTbLCH K 3TUM
CTpOKaMm.

OcTanocb 3amMeTUTb, YTO KakMM Obl HU Obl1 MOLUHLIM pPeaakTop
KOAA, CKOJIbKO Obl OH HW BbINOAHAN (DYHKLMWIA 3a nporpaMMmcTa, OH
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mu "l ii He 3aMeHUT nocnegHero. TOMbKO OMbITHLIM MNPOrpPamMMuCT,
LUIMO/Iblytownii npaBuna XOpoLWero cTuna nporpaMmmMupoBaHus,
[|"+ | HanucaTb nNpaBubHblE, HaAeXHble, 3PPEKTUBHbIE, YA0OHbLIE
Min NPUMEHEHUA M JIErKO YnTaemble MporpaMmbl.

PESIOME

* O6bEKTHO-OPUEHTMPOBAHHOE MpOrpamMMuMpoBaHVe GasnpyeTcs
IH 1114 OCHOBHbIX MOHATUAX: WUHKANCYNSALUKW, HacnefoBaHWUW, MOu-
Mopcurame.

* MIHKancynauma — 370 KOMOUHUPOBaHMeE AaHHbIX C npole-
A)[MMH U1 «pyHKUMSMU, KOTOpPbIE MaHUMY/MPYOT 3TUMU AAaHHbIMU.

* HacnegoBaHMe — 3TO BO3MOXHOCTb MUCIMOJIb30BaHUS YXe ornpe-
A VW VHbIX O6BLEKTOB A1 MOCTPOEHUS UvepapXun OO6BLEKTOB, NpPO-
OT HUX. Kaxabll 13 «HacnegHUKOB» HacreayeT onvcaHune
MLLII‘I 14 «npapoauTens» M gocTyn K MeEToAaM MX 06paboTKu.

* MonumMopgn3Mm — 3TO BO3MOXHOCTb OMNpeaenieHns eauHoro no
ny. N aeicteva (Npoueaypbl AU yHKLUK), MPUMEHUMOrO Of-
..... MMMHO Ko BceM OObLEKTaM WepapxXvnM HacnefoBaHusl, Npuyem

ii.iil 06bEKT MOXeET «3aKa3blBaTb» OCOOEHHOCTb peann3aunm 3Toro
¢ H IHMM Hag «cammm coBOoi».

KpynHo6104yHoe nporpaMMmpoBaHMe — 3TO CUCTeMaTU4eckoe
........ . HOBaHWe paHee pa3paboTaHHbIX KPYMHbIX NPOrpPaMMHbIX eau-
HUY, (lKMX, Kak Knaccbl, NOACUCTEMbI, WM MOAyAnM) Npu pas-
llul."|] © HOBbIX NPOrpamMmHbIX CUCTEM.

' 1l 06BEKTHO-OPUEHTUPOBAHHOM MPOrPaMMUPOBAHUN O6BEKTOM
MInUT.NOT BCe, YTO MOXET UMETb UMS U MOXET ObiTb PacCMOTPEHO
M>» OAHO Leroe.

' Kaxabli 06BbEKT onpedeneH knaccom (class). Knacc wmcnonb-
M uu ons co3gaHns 06bLEKTOB U onpeaenseT UX XapakTepPUCTUKN.

‘ Ob6beKkTbl 0651a4alT CBOMCTBAMU, COOLITUSAMW U MeToAaMU.
..... W Ta OTOGpaxalT HEKOTOpPbIE aTpUOYyTbl 06bEKTa, METOAbl — ero
| W wum. a cobbITUA — 3TO peakuun 0O6beKTa.

' HwniyanbHoe nporpammupoBaHue npegnonaraeT OenRCcTBUSA:
in> innHe wuHTepdeiica Nonb3oBaTens, onpeaeneHve CBOWCTB 415
<lliimii 1 3NeMeHTOB yrnpaBneHUsi, 3anucb COOTBETCTBYHOLLIErO MpPOr-
| , linoio koma (TekcTa nNporpamMmbl) B OTBET Ha COObITUSA, YTOObI

..... nn. npunoxeHve (4Tobbl OHO PaboTaso).

* COBpeMEeHHble MHCTPYMeHTa/lbHble CPeAcTBa pa3paboTku npu-
I, MHW Nns nosnb3oBaTens npedjaralT pPaspaboTymky Habop Mmac-
I-', KOoTOpble MOMOryT eMy B KOPOTKUI CPOK CMpOeKTUpoBaTb
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HY)XHOe mnporpaMmMHoe obecneveHne. MacTep pa3paboTKM aBTOMI
TU3NPYET MPOLECC CO34aHNA MPOeKTa UM ero 4YacTu.

* MacTep pa3paboTkm NpUIOKeHUs npeactasnseTr cobo MoT
Hoe, HO BCero Nu1uWb BCrioMoraTenbHoe cpeAcTBO NMPorpaMMmMpoBaHnv
OH He MOXeT MOJMIHOCTbH 3aMEHUTb MPOrpamMMUCTa.

* OyHAAMEHTOM, OCHOBOI cO34aHus UHTepderica npuioxeHun
ABNAOTCA (POPMbI.

* dopma — 3TO 0OOBLEKT, KOTOpPLIi 0bnagaeT cBoWcTBaMK, Onpe
OenalwmnMn BHEWHWA Bug hopMbl, MeTodamu, onpeaensiowmmMmm ep
nosefeHNe, U COBLITUAMMK, KOTOPbIE ONpPeaesisioT ee B3aMOAEACTLLH
C nonb3oBaTenem.Pexum ¢GopMbl U ee yAO0OHbLIM Au3aH npede
TaBNAKT COOON APYXECTBEHHYIO cpely OOWEHUS MNPUNOXKEHUS =
Nnosb30BaTesnem.

* dopma COAEPXUT 3/1EMEHTbI YyNpaBfeHUss NPUIOXKEHNEM: MOUM
BBOAA, MEHI0, KOMaHAHble KHOMKW, nepeknyaTenn, gnaxku,
CMVUCKN, IMHEKN MPOKPYTKU, a TakKe ANa/IOr0oBble OKHa AJ15 BbI6Op»
dhaiina nnm katanora. OHa MOXeT coaepXaTb 06bekTbl OLE.

* Mpn 3anycke npoekta opMbl CTAHOBATCA OKHaMu, KOTopble Y
BUANT NOMb30BaTe b.

* 9NeMeHTbl ynpaBfieHns — 3TO 00BbEKTbI, coAepXalmecs BHyTpU
dopMbl 1 obecreunBaroLme UHTEPAKTUBHbLIN PeXUM paboTbl MNOSb
30BaTe/IbCKOrO MPUIOXKEHUS.

* MeTKM UCNONb3yKTCcsA A1 OTOOpaXeHus TekcTa Ha dopme,
KOTOPbI NOMb30BaTeNlb HE MOXET U3MEHSTb.

* TeKCToBble NOAA ABAAKTCA rMOKMMWU 3nemMeHTamMu yrnpasfieHnn
U MPUMEHAKTCA KakK ANnd NOoNyvYeHUs BBOAMMBIX MNOSb30BaTesieM
OaHHbIX, TaK N A1 0TO6paKeHWs TekcTa.

* dnaXKoK MokasbiBaeT, BK/IKYEHO WM HEeT ornpenesieHHoe yeno
BME, N MOXET MPUHMMAaTb TOJ/IbKO [Ba 3HaAYeHUs Tuna «Aaa/Hcr»,
«npaega/noxe», «1/0» n 1.N.

* MepekntoyaTenn NpeaocTassSlOT MOb30BaTeNO BbIGOP M3 ABYX
wnu 6onee BO3MOXHOCTel. OObIMHO OHU pab6oTalT B rpynne. [pu
BbIOOpE OOHOro, HeMe/IEHHO COpacbiBalOTCA BCe Apyrue nepekso
YaTenu B rpymnne.

* CnucokK npeacraBnseT Mosib30oBaTesiio nepeyeHb BO3MOXHbIX
BapuaHTOB Bbl6Opa, OTO6paXkaeMblX OObIYHO BEPTMKa/IbLHO B BUAE
crnmcka.

* KOMOMHMPOBAHHOE OKHO COBMELLL@ET BO3MOXHOCTM CnUCKa U
TEKCTOBOIO Mosisi. B 3TOM 3anemMeHTe ynpaBieHUst Nob30BaTeslb MOXO0
NMpon3BoAUTL BbIGOP 3HavyeHWUsi MO0 BBOAOM TeKCTa B MOJsie BBOAU
KOMOMHMPOBAHHOIO OKHa, /IN60 BbIOOPOM 3/1EMEHTa U3 ero cnucka
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* O4HMM M3 OCHOBHbIX CMOCO6GOB 06ecnevyeHnsr B3aMOAENCTBUA
LMIvowlrens ¢ npunoXxeHMem sIBASIETCA KHOTMKa yrpaBneHns, Haxa-
MW 4 KOTOPOW NOMb30BaTe/lb MOXET BbIMNOSHUTL pa3HoobpasHble
41l wwnH

* OyMm ynyJywieHus amsaiiHa (hopMbl MPUMEHAKTCA TakK Hasbl-
il -Tpadhryeckne aneMeHTbl ynpasnieHus», KOTopble o6neryatoTt
maftnis ¢ rpadumkoil. 3TO MOryT 6biTb M306paxeHUs (KapTUHKU),
MHMM  NpAMOYTroAbHUKA WU T.M.

* Co3gaHue wuHTepdeiica NpPUAOXKEHUA 3aK/yaeTcs B pasme-
T n =EmeHTOB ynpaBneHus B opme, B 334aHMMN O HUX 3Ha-
........ (MONCTB B OKHE M B HanmMcaHUW Nporpamm, obpabdaTtbiBatoLLLnX
eIt vn

TeMbl A9 NOBTOPEHUS

I |Iuti INto-OpneHTMPOBaAHHOE MPOrPaMMUPOBAHKE.

1M m» 06BEKTHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBAHNS: OOBLEKT,
»MM . COBbITVE, METOA, WHKaMCynsuus, HacneaosaHve, nomMopainam,
dvpva.

| MHbI MPOGIEMHBIX CUCTEM.

[vIr NposiBfieHe onepaLmii No Kaccam.

| m|.( | IMO-OpUreHTUPOBaHHbIE A3bIKM MPOtAMMUPOBAaHNS.

M1 1-.HeHOE MPOrpaMMMpPOBaHVE.

W....TpMpoBaHHas cpefa paspaboTKn MPUIOKEHNS.

M.1 1 p pa3paboTKi NPUIOXKEHVS.

4 M. MMHTbl YNpaBneHusi MpWioXeHVEM.

W 1.mn.wve mHTepderica NPUIOKEHUS.

&Hm—b_



Masa 8. OwWmnbKa

MoA, owun6Koi B LUMPOKOM CMbIC/le C/ioBa MOHMMAaeTcs Herpu
BWU/IbHOCTb, MOTrPEeLWHOCTb WM HeyMbILW/IeHHOe, HEBOJIbHOE WCK »
XeHne o6bekTa unuM npouecca. Mpu aTOM noapasymeBaeTcs, 4To
M3BECTHO MpaBW/IbHOE WM HeUCKaXeHHOoe STa/IOHHOe COCTOsiHuE
06bEKTa, K KOTOPOMY OTHOCUTCS OLUNGKA.

CumTaeTcs, 4YTO ecnM nporpamMmma He BbIMOJIHSET TOro, Ym»
nosib3oBaTeslb OT HEe OXWAAET, TO B Heil MMeeTcs olmbKa.

BakHOW 0CO6EHHOCTLIO NMPOLECCca BbISIB/IEHUS OLMGOK B CMIOXHbLI™
nporpaMmax sIBAsieTCs OTCYTCTBME MOJIHOCTbIO OnpeneneHHol npu
BWU/IbHOW MpOrpaMMbl-3TasioHa, KOTOPOMY AO/HKEH COOTBETCTBOBar,
npoBepsieMblii TEKCT. 03TOMYy Hesb3si FrapaHTUPOBAHHO YTBEPXANA.,
UTO BO3MOXHO HanucaTb NporpaMMy 6e3 oLNGOK.

OTnaaka OueHKa 1 ncnonb3oBaHue
46% 54%

VickaxkeHUs1 B TEKCTe nporpamMm (MepBUYHbIE OLUMOKKN) ABJIAHD'KH
afleMeHTamMn, noanexawmmMmm KoppekTupoBke. OAHakO Henocpean
BEHHO Ha/nume owunbKU O6HapyXMBalTCA MO ee BTOPUYHLIM PO
ABNEHUAM. VIcKaXKeHMe BbIXOAHbLIX Pe3ysbTaTOB MCMOJIHEHUS NpPOi
pamMm (BTOpU4YHas olwunbKa) Bbi3biBAET HEOOGXOAUMOCTb BbIMOSIHEHUMN
psga onepaumii No noKanusaumMnum yCTpPaHeHMIo NepBUYHONM OLLMGKM
(oTnagka nporpamMm).

OAHVM ”3 KpUTepueB MNpPocdeccUoHaNbLHOro MacTepcTBa npoi
paMMUCTOB SIBASIETCA WX CMOCOBGHOCTb OBHApYXVBaTb WM MUCMPAaB/HU.
CO6CTBEHHbIE OLNGKN. HaunHawuwme NporpaMMnUCTbl HE YMEKT 3TOH0
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bi'in. y onbITHbIX NPOrpaMMMCTOB 3TO HE Bbl3blBAET 3aTPyAHEHWUIA.
WNLW'km ™M nporpammax genatot Bce. TO/IbKO MPOrpaMMmuCTbl PasHoOmi
BpwhUKMHNK OenatoT pasHble N0 CA0XHOCTU N KOMYECTBY OLLUNGKMN.

Mi MuHe oTnagkm nporpamMmm BbIABASAKOTCA W UCNPaBNAKTCA
Hum*es OLLINGOK, HO He Bce... OMbIT MOKasblBaeT, YTO BCAKasA MOC-
1H.... HaligeHHas owmnbkKa Ha camMOM fAene ABnseTca npeanoc-
pH" H | K nporpaMmMmncTbl He NPOAYMbIBAKOT A0 KOHLLA MocneacTBus
Hp|TH MHUA HalifeHHOW OLwn6KN.

VOi.iii.Tmuc owmnbok B NporpaMmMHOM oOb6ecrneyeHUn W UHTEH-
- n. X obHapyxeHus He OecnpepnencHo. locne oTnagkn B
|| .HNH HEKOTOPOro BPEMEHN MHTEHCUBHOCTb OGHAPY>XEHUSA OLNBOK
WM liimom akTMBHOM TeCTUPOBAHUM CHWXaeTCA HaCTOMbKO, 4YTO

nH <4*1lkn nonagalT B 30HY HEYYBCTBUTENLHOCTU K MpOrpamm-—

owunbkam M OTKaszam. [Npu Takoi MHTEHCUBHOCTU OTKAa30B
n*",1mMm hyaHO NPOrHO3MpoBaTb 3aTpaTbl BpeMeHW, Heobxoanmble
HU (HbIpYXXeHus odepegHON ownbkn. Co3faeTcs npeacTasfieHne o
OM OTCYTCTBMM OWKMOBOK B nporpamme, O HEBO3MOXHOCTU U
n' n.mocrm umx noucka. loaTomy ycunmsa Ha OTNagkKy cokpa-
TN ...... W  HTEHCUBHOCTb OOHapyXeHus OWUNOO0K elle 6Gonblue
MH..!" H )TO npegenbHO HU3KOM WHTEHCUMBHOCTU OGHapyXeHwus
HUM H. COOTBETCTBYET HapaboTka Ha O6HapyXeHHyK owwnbKy, npu
les*e>{|l<y1 NpekpallaeTcs ynydlweHue XapakTepuUcTUK MNporpamMmHOro
Wh..... . Ha 3Tanax ero oT/lakn N UCNbITaHWP Yy 3aKasuuka.

OWKNBKY MOXHO OTHECTUM K OAHOMY W3 HUXernepeyncrieHHbIX
Min. Inu
I | HaeMHble OWNOKM;

..LLNBGKN B BbIODOpPE anropuTMma;

. HOpUTMMYeckme OLNOKY;

IcMHONOrnyeckne oOLWWNOKWY;

nporpaMmHble OLLINOKK.

(in TeMHble OWKWGKN B 60/bWIOM (COXXHOM) NPOrpamMmMHOM obec—
I ... NMHY onpeAensoTca npexae BCero HemnosiHoOW WHgopmauuvern o
[ toMii.iH.iIK npoueccax, nponcxogsawmx B UCTOYHUKAX U MOTpebuTensx
MHhopmaLmn.

VN HavanbHbIX cTaamax npoektuposaHusa 10 He Bcerga yaaercs
(1=<..k «thopmynmpoBaTb LieneByto 3aaa4y BCe cucTeMbl 1 TpeboBaHus
I .mwn Il npouecce npoektnposaHua MO uenesas MYHKLNA CUCTEMBI

.WN.....C W BbIABNAIOTCA OTKIOHEHUS OT YTOUHEHHbIX TPebOoBaHWiA,

*9(.K MOryT KBa/M(PULMPOBATLCSH KaK CUCTEMHbIE OLUNOKN.

Il | MM 1BeHHOe onpeaeneHne TpebGOBaHUI K Mporpamme npwu-
HTOM K CO3[aHWMi0 MporpamMmmbl, KoTopas OyAeT npasBu/bHO peluaTb
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HEeBEPHO CPOPMY/IMPOBAHHYIO 3ada4y. B Takmx cnyyasax, Kak MpuHHV)
TpebyeTca NonHoe nepenporpaMMmpoBaHue.

Mpun3HakoMm TOro, 4YTO co3faBaemMass A8 3akasumka MNPOLMHM»
MOXeT OKa3aTbCsi He COOTBETCTBYIOLWEN ero MCTUHHbLIM UNOLMU
HOCTSIM, CNY>XWUT OLUylLleHMe HEeACHOCTW 3agaun. [ucbMeHHOM [M
rucTpauua TpeboBaHU K MnporpaMme 3acTaBfisieT 3akasuumk» et
patbCcA C MbIC/IAMU W AaTb O0CTAaTOYHO TO4YHOe onpegerneHvie ||L
60BaHMWii. BcskMe yCTHble yKasaHua ABASIOTCHA 3aBeOMO HeHLU|»B
HbIMW WM 4YacTo NPUBOAAT K B3aMMHOMY HeOMOHMMaHUIO.

Mpy aBTOHOMHOW W B Hauyane KOMMeKcHoW otnagki MO vy
HalifeHHbIX CUCTEMHbIX OWMOOK B HeM HeBenuKa (MpumepHo 10%),
HO OHa cyuecTBeHHO Bo3pacTtaeT (4o 35—40%) Ha 3aBepHW... HA®
aTanax KOMMAEKCHOM oTnaaku. B npouecce akcnayataumun LwH4Y/1
napalowmymm ABNSAKTCA CUCTEMHbIE OWNOKM (NpumepHo 804 w<H
owmnbokK). CnegyeT OTMETUTHL Takke 60/blloe Konnyectso KOMV U
rpynn nporpamMm, KOTOpble KOPPEKTUPYKTCA MpU UCNpaB/ieHui
KaXXA0l CMCTEMHOW OLINGKN.

Owwnbkn B BbiGOpe anroputma. B HacTosulee BpemMs HaKonms
3HAYNTESbHbIM (DOHA aNropuUTMOB A5 PeLLUEeHUs TUMOBbLIX 33434

K coxasneHuto, 4acTo M/OXOlM BbIGOP anropmtMa CTaHOUUU»
OYEBUAHbIM NINLLL NOCNEe ero onpoboBaHms. MO3TOMy BCe Xe C.HHYU
yAensaTb BHUMaHue U1 BpeMs Bbi6Opy anropmtma, C TeMm, UYTMNM
BMOCNEACTBMM He NMPUXO4WIoCh NMepeesbiBaTb Kaxayo nporpamMmy

Bo m3bexxaHne BblI6GOpa HEKOPPEKTHbLIX a/ITOPUTMOB, Heobxoaum*
XOpPOLUO O3HAaKOMUTLCA € NTepPaTypoii No cBoel cneumaibHOCTU

K anropntmmnyeckum owmbkam cnegyet OTHECTU npexae L s\
OWN6KN, O0B6YCNOBNEHHbIE HEKOPPEKTHOW MOCTAaHOBKOM ChyHKLMN
HaulbHbIX 3afad, Korga B crieympukaumax He rnofHOCTbO OroBOPCHL,
BCE YC/0BUSA, HEO6XoAuMble /1 NOJyYeHUs NpPaBu/IbHOIO Pe3y/ibILH
3TU ycnoBus OPMUPYIOTCA U YTOUHAKOTCA B 3HaYMUTEsIbHOW 4vactu U
npouecce TeECTUPOBaHUSA U BbIBNIEHUSA OWMOOK B pesynbrarax yT»
LMOHMPOBaHUSA MPOrpamm.

K anroputMuyeckmm owwmbkam crieflyeT OTHEeCTU TakXke ONTOM»
cBsizell mMopaynen N PyHKUMOHaNbHbIX FPynn nporpamm. X monum
KBaNMuULumMpoBaTbh KakK OLUOGKN HEKOPPEKTHOW MOCTAHOBKM 334a4u

AnropntMmuyeckme OWMOBKM MNPOABAATCA B HEMONHOM YMET*
AVana3oHOB M3MEHEeHUS MepeMeHHbIX, B HernpaBWU/IbHOW OueMKd
TOYHOCTU WCNOJ/Ib3YEMbIX W MOlyYyaeMblX BefMYMH, B HEMPaBWILHOM
yyeTe CBA3M MeXAay pas/IMYHbIMU MNepeMeHHbIMW, B HeadeKBallMM
npeacrTasneHn opmMasiIn3oBaHHbIX YCNOBUIA peLleHns 3ada4m mcn*
uMmKayumax Uan cxemax, nogsexalumx rnporpaMmmMmMpoBaHnio 1 in
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=N ob6cTOATENLCTBA ABNSATCS MPUUYNHONM TOro, 4TO A1 UCrpaB-
.... hi KaXOOW a/ropuTMUYECKON OLIMOGKU NPUXOAUTCA U3MEHATb
Ml 1l uenble BETBM MPOrpaMMHOro obecriedeHus, T.e. MOKa eLle
Hum IneHHO 6o0sblle OrneparoposB, 4eM Mpu McNpasneHuu npor-
|MMMHbBIX OLLMGOK.

AnroputMmuyeckne OLMOKU 3HAYUTENbHO TpyaHee nojaatoTcs
HIZwu |»yxkeHni0 mMeTogamMn (hopmMaiM3oBaHHOTO aBTOMATUYECKOro
JMHGoAU. BOT noyemy HeobXoAMMO TLiaTeNbHbIM 06pa3oM Mpoay-
MMHAM. anroputMm npexzae, Yem TPaHC/AMPOBATb €ro B NMporpaMmy.

HekoTopble NporpaMmmucTbl NPOBEPSAIOT aIrOPUTM Ccleayloumnm
Umiom Yepes HECKOMbKO AHEl Moc/ne COCTaBMEHUS aropuTMa OHU
LIHAWpPHO obpaltaloTcs K onucaHMo 3a4a4um 1 COCTaB/IAT a/lroOpUTM
[IMnXo 5atcm cnuyaloT 06a BapvaHTa. Takol Lar Ha nepBblii B3rnss
M<*e| nokasaTbCa MyCTOW TpaTol BpemMeHW, 0aHaKO Bcskas olmbka
.bl YPOBHE a/iroputMa MOXEeT B Aa/lbHeilleM 06epHyTbCA KaTacT-
pucholl 1 nosreyb OCHOBaTe/bHbLIA NepecMOoTP MPOrpamMmbl.

TexXHOMorMyecke oWnGKN — 3TO OWKNOKN AOKYMeHTauum n uk-
e/lHlanmun nporpamm B namatn 3BM. OHu coctaBnawT 5—10 % ot
pflHicro uncna ownbok, obHapyxuBaemblX MNpu oTnagke. bonb-
WNH' HIO TEXHOJIOTMYECKNX OLWMBOK BbISBASAKOTCA aBTOMaTU4YeCcKu
hopmann3oBaHHbLIMM MeTogaMn (Hanpumep, TPaHCASATOPOM).

MporpaMMHble OWNOKK. A3bIKM MNpPOrpamMmMmMpoBaHUs — 3TO UC-
.......... —-NHble A3bIKW, CO34aHHble 4Ye/I0OBEKOM A1 OnucaHus anro-
|IHIm<ai Bce npepnoxeHus TakuxX SA3bIKOB CTPOATCSA MO CTPOrum
i MHBIM MYyeckMM npasunam, obecneymBarLLMM OAHO3Ha4YHOE KX

NnVMMaHue, 4TO MO3BOMIAET MnopyyaTb paclwmn@poBKY aniroputma
((_M MOCTPOEHHOro Mo npasuiaM CeEMaHTUKU.

(nHTakcnc — 3TO Habop npasBw/l MNOCTPOEHUS U3 CUMBOJIOB
"(huHTa cneunabHbIX KOHCTPYKLMIA, C MOMOLLbIO KOTOPbLIX MOXHO
..... NUANTb pasfinyHble anropuTMbl (NporpamMmmbl). 3TW npasuna
l[H>jid mx HeyKoCHUTEeNbHOro cobnaeHus. B NpOTMBHOM cryyae
in ul HapyweH OCHOBHOW NPUHUMN — 4YeTKas W CcTporas OAHO3-
Hlmm n, B NOHMMaHUM anropvTMa.

(ryaHTMKa s3blka — 3TO CMUCTEMa MpaBu/ UCTOJSIKOBAHUS MOCT-
....... M0 KOHCTpyKUWi. Hanpumep, ecnm parMeHT KOHCTPYKUUU
uMmn | Hvg, A*(B + C), To npasBuia ceMaHTUKU MNpeanucbiBatoT, YTO
' " ii BbINONHSAETCA C/I0XeHWe BennduH B n C, a 3aTem pesynbtar
l..... . lmicn Ha BennumHy A. lMpaBunia cEMaHTUKU (CMbICMA) KOHCT-
......... OObIYHO BMOSIHE €CTeCTBEHHbI M MOHATHbI, HO B HEKOTOPbIX
=H iins U\ Hago cneymnansHO OroBapvBaTb, KOMMEHTUPOBATb.

| num ob6bpas3om, nNporpamMmbl, MNO3BOMIAOLME OAHO3HAYHO MpPO-
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M3BOAMNTL Npouecc nepepaboTKN AaHHbLIX, COCTAaB/ATCA C MNOMOLLMM!
COeIHEeHNs CUMBOJIOB U3 andiaBuTta B NpeasioKeHns B COOTBETCTBUU
C CUHTaKCMYECKNMMN MpasunamMn, OonpenenarowmmMmm A3biK, C yyewwu
npasu/a CEMaHTUKU.

VTak, BbIAENAIOT CUMHTAKCMYECKNE U CceMaHTUYecKne olmnbku |

Mopa, cuHTakcMuyeckMMu owmnbkaMmy MOHMMaeTcs HapyweHue Ml
BWI1 3anucu rnporpaMMm Ha JaHHOM A3blKe MporpamMmupoBaHuns. OHU
BbISIBMIAKOTCA CaMOl MallMHON, TOYHee TPaHCAATOpPOM, BO Bpems ne-
peBoda 3anucu anropuTMa Ha Si3blK MalluHbl. VcnpaaaeHue ux ocyd
LecTBASIeTCA NPOCTO — A0CTAaTOMHO CPaBHUTL hopMaT UCrpaBsieMon]
KOHCTPYKUUN C CUHTAKCUCOM B CMPaBOYHUKE U UCTPaBUTbL €Ero.

CemMmaHTU4Yeckue (CMbIC/IOBblE) OLMOKM — 3TO NPUMEHEeHune ore-
paTtopoB, KOTOpble He AalT HYXHOro afddekra (Hanpumep, a u
BMECTO a+B), OWNOKa B CTPYKType anroputma, B JIOFMYECKOi umu
MOCBA3M €ero 4yacteil, B NMPUMEHEHUN anroputMa K TemM AaHHbIM, H
KOTOPbIM OH HenpuMeHMM u T.4. [lpaBuna cemMaHTUKU He dop*
Manm3yembl. MO3TOMY MOUCK U yCTPaHEHWEe CeEMaHTUYEeCKOW OLIMGKN
M COCTaBNSAET OCHOBY OT/IAAKMWN.

MporpaMMHbie OWKWGKM MO KOAUYECTBY W TuUMam B MeEpPBYLO
oyepefp OMpenensTCcs CTEeMNeHbio aBTOMarusauuy nporpaMmmupo
BaHUS U rNy6uHoM hopMasiM30BaHHOI0 KOHTPO/A TEKCTOB NpPOrpamMm

Uncno nporpamMMHbIX OLLIMBOK 3aBUCUT Takxe OT KBanuumkaummn
nporpammunucTos,,0T oblwero obbemMa KomMNaekca nNporpamm, OT
rNyO6uHbI 10rMYecKoro N MHPOPMaLMOHHOIO B3auMOAeNCTBUSA MOAy-
neii n ot psga opyrux akTopos.

Kaxxpas nporpaMmHas olmnbka BreyeT 3a co60li HeoOXoANMOCTb
M3MEHEHUNA KOMaH CYyLLeCTBEHHO MeHbLUe, YeM MNpu airopnutmy»’
YecKMX N CUCTEMHBbIX OlWMbKax. Ha aTanax komnnaekcHol otnagkmu 110
M 3KcnnyaTauuMn yAenbHbIi Bec nporpaMMmHbIX OWn60K nagac! wm
coctasnseT npumepHo 15 mn 30 % COOTBETCTBEHHO OT OOLWEro KoM
yecTBa OLWNOOK, BbISBASEMbIX B €4UHULY BPEMEHW.

3alWnTHOE MPOrpaMMMPOBaHNE

3aWMTHOE MpOrpaMMuMpoBaHME — OCHOBAHO Ha BaXHOU npen
nocblke: Xyallee, YTO MOXET cAenaTb MoAy/b, 3TO MPUHATbL Nenpa
BU/IbHble BXOAHble AaHHble U 3aTeM BEPHYTb HEBEPHbIA, HO Mpak
L0No[06HbIV pesynbTar.

UTo6bl paspewmnTb 3Ty NpobriemMy, B Hayasle Kaxgoro MOAyMm
NMOMeLLIAIOTCA MPOBEPKM BXOAHbIX AaHHbIX HA COOTBETCTBUE U1X CBOVCTU
aTpubyTam 1 AManasoHaM U3MEHEHUs, Ha NMOJIHOTY N OCMbIC/IEHHOEL,

MporpamMmmMa MOXeT MPOBEPSATb TakKXe BBOAUMbIE AaHHble (cooO
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LWpHWH) nonb3oBaTeneM € KiaBmaTypbl BO Bpems paboTbl npu-
Gb<HvH Tlpy 3TOM, OHa A0/MKHA NPUHMMAaTL 1boe BBOAHOE 3Ha-
qH< (coobweHne) n obpaboTarb ce COOTBETCTBYHOLWMM 0b6pa3om (B
JA*MH. M cnyyae — BblgaTb CBOe COOO6LLEHME W MOMNPOCUTb MNOSb-
#O™ BHECTW HOBOE, MNpaBW/IbHOE MO CMbIC/Ty 3HayeHune (Coob-
[Havi> )

Mpn nom TpebyeTca pasyMHbI nogxod. Ecnn Hag BXOAHbIMU
MWUHMMM HbIMOJHATL BCE MbIC/IMMblE MPOBEPKW, TO 3aliumuiaroLas
t|t < NnporpaMmbl MOXET CTaTb HACTOJ/IbKO C/I0XHOW, YTO ee BAUsSHUE
M HWW 1iiOCTb U 3(PPEKTUBHOCTb OyAeT He MO3UTUBHbLIM, a Hera-
MMHbIM

NunpuiiHble cuTyauum BHYTPWU NpOrpamMmbl Takme, Kak nepe-
fehlinini. geneHne Ha HOMb, W3BMIEYEHME KBaAPATHOIO KOPHS WM
NeyH‘ 1 MHe norapudma u3 OoTpuLaTebHOro Yyncia U T.4., AO/DKHbI
()MH. obpaboTaHbl nNporpammoii. locne HacTyneHus aBapuiiHOMN
»1IH'Inun A0/MKHO 6biTb BblAAHO COOTBETCTBYHOLLEE COOOLLEHME U
UM)I' weHa 3a4aHHas KoMaHAa. BeIMOMHATL e BbllLenepeynciieHHble
Hlli-piHIHH nyuywe nocne NpPoBepKM aprymMeHTOB 3aaHHbIM YC/I0BUAM.
#(H mllmci HeMHOro BpemMeHW Ha [O0MNOSIHUTEsSIbHOEe MporpaMMmn-
mMMMUI. HO 3HA4YUTENbHO MOBLICUT HaAEeXHOCTb MNPOrpamMmMHOro
L] [vr'k HOH B uenom.

MporpammuypoBaHne 6e3 onboK

| min MporpamMmMncT BEpUT, YTO OH MOXET MNucaTb MNpPOrpamMmbl
er " 2n.An. rak oHo n 6yaeT. Ecnu e OH ybexaeH, YTo HanmMcaHHas
vm M|"1ljMMMa HENPEMEHHO COAEPXUT OLUIMOKN, — OHU HEN3BEXHBbI.
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B nepsom cnyyae nporpammucta He 6yaetr noABoauTb Hebpcm
HOCTb, OH CMOXET COCPefOTOYUTCA Ha MUCK/IHYEHUUN BceX OWLHM
eLle [0 NepBOro Lukna KOMNMAMpOBaHUA MpPorpamMmbl.

Mpexae Bcero, nocne HanucaHWa 4YacTu Nporpammbl, Hcod
X0AVIMO cpasy ee NPoBeEPUTL. MHaue, nocne HanmcaHus 3aKOHYEHHON!
6n10Kka NporpamMMbl, MOXHO OGHapPYXWUTb LENbI psg, onedvatok im
norvyeckux owmnbok, u nNpuaétca nogseprarb nNporpaMmy MuH
roKpaTtHbIM MWCMbITAHUAM, MNOKa B HEW He WCYEe3HYT BCe AUMM*
oLwn6KNn.

WTak, ecnn nporpaMMuUCT OXuaaeT, YTo Nporpamma oyaeT coarp
XaTb OLLMGKKN, OH AaXKe U He CTaHeT MblTaTbCA CAenaTh eé NpaBUbHOMN
C caMoro Havasna.

B aTOM OTHOLWEHUN NONe3Hbl cneaylowme pekoMeHaaunu:

1 [o6uBaiiTecb NpaBUIbLHOCTU paboTbl norudecknx ysnos Npofil
pamMmMmbl MOCPeACcTBOM MNOC/e[0BaTe/IbHOrO MNPOABMXEHUA MO 610K
CXeMe airopuTma CBepXxy BHM3, MOLIAroBoro yTOo4YHeHWs 1 MoryTHOMN
rNpoBepKN.

2. CrapaiiTecb C caMOro Havyasna nusberarb CMHTAKCUYECKUX OLLUN
60K. Pa3ymeeTcs, Bbl 3HAKOMblI C MOAABAAKWUM 60AbLUINMHCULLM
CUHTaKCMYECKUX KOHCTPYKLUMIA UCMOAb3yeMOro f3blka Mporpnm
MUPOBaHUA, OAHAKO, €C/NM BO3HUKaeT XOTb KakKoe-TO COMHEeHue,
obpaTuTecb K CMHTAKCUYECKUM TrpaBu/iaM BHOBb, TaK >Xe KakK Hw
nposepseTe HanuMcaHHble cnoBa Mo croBapto. [lyTaHuua CUHT.T
CNYECKNX KOHCTPYKLMIA BO3HMKAET, €CnM MPOrpaMMUCT 3HaAKOM CO
MHOFMMW S3blKaMW MPOrpaMMm1pOBaHUS.

3. He ponyckaiite ornevaTok. [poBepsiiTe TEKCT cpasy MoeH*
BBeAeHMA B O9BM HecKoMbKUX CTPOK. He ocTaHaBnuBariTecb nepen,
nposeeHNEM eLllé OOHOM MpoBepkn. MHOrve Buabl OMeyaTok HA
OBHapyXuBaloTCA KOMMWAATOPOM UM MO3TOMY MpeBpallaloTcs Broc
neacTsnn B OLUMOKY.

Haunyywunii cnoco6 opraHusaumm oTnagkm — 3To ceegeHuve K
MUHUMYMY HEO6XOAMMOCTUN B HEA.
o KBanuukaumm nporpamMmmucta cygaat Mo 4Yucnay OLnOOK,

06HapyXMBaeMbIX B €ro MporpaMMHoOM o6ecrnedyeHun nocse Toro, b.H
OHO MepeaaHo A8 LWWPOKOro UCMOo/b30BaHUS. [oaToMy fyylle UMEeTb
penyTtauuio MesIUTENIbHOro MPOrpaMmMucTa, HO CO3[Al0LErO XOpPOo
lMe W TwaTtesbHO BblBEPEHHblE MPOrpaMMHbie MNPOAYKTbI, YeMm
penyTayunio 6bICTPpO paboTallero nporpammmcra, HO paspabii
ThiBAlOLLEro MporpaMmMHble U3Aenusl, UCMeLpeHHble OLNGKaMu.
Ecnm B Halem pacrnopsXKeHUn HaxoauTcst NMporpamMma, B KOTOPOiA
npu TecTupoBaHUM OGHapyXeHo W ucnpasieHo 10 owunbokK, u
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I7I>H1|ML|M,|. B KOTOPOI He BbIAB/IEHO HW OAHOM OLWMWOKW, TO Mbl
MuwnH.! 1 6onbLLel cTeNeHN NosaraTbCs Ha Noc/ie4HIO NporpaMmy.
JITHHHMY Ay4YWwnin NyTb K COXPaHEHUI0 YBEPEHHOCTU B XOPOLUEM
IMH" i nporpaMmmbl — HegoNyLeHNE B Hel OWMGOK. OWNOBKY HalATh
NI He wWNTb TPpyaHee, YeM ee He AonycTuThb!

TecTMpoBaHWE NPOrpamMMHOro o6ecreyeHus

VimeeTca cepbe3HOe pacxoxeHue Mexay TeM, Kak [OO0/DKHa
Wwnw  pa3paboTka NporpaMMHOro obecrnevyeHusi, N TeM, KakK OHa
i#l....... N OeNCTBUTENLHOCTU. B ungeane: 4eTKo M ACHO cchopMmy-
MpoOHMHMMEe TpeboBaHUSA, MOJMIHbIE U AeTasbHble cneuudunkaymum,
UKL NpoayMaHHbIA MPOEKT U TwaTefbHas peanu3auus npor-

I..... obecnevyeHns TeopeTUYeckM CO34alT NPeanochbUIKN ON1S

M HU» 6e30WNB0YHOro NPOrpaMMHOro mn3genus, NpPUrogHoro K

|TH u.H.wKnn. Ho 3TO faneko oT peasibHOCTU. OBbLIYHO 60/bLLIAS YacTb
«MHV HO CO34aHUI0 HaAEXHOro NporpamMmMHoOro obecrneyeHuns nagaet
|4miv TecTupoBaHus, rae NpuHMMaroTcs 6onee UNM MeHee ycreLl-

Nifi ... ii.iiKW TMOJSIy4EHUA HOBOro MNporpammHOro msgenus, npa-
PRMIlo ob6pabaTbiBaloLlero goCcTaToyHO MNPOCTbie BXOAHbIE AAHHbIE.
| stuypoBaHME — 3TO MPOLLECC BbINOJIHEHMSA MNPOrpaMMHOro

WpH in....MMa C Uenblo onpeaenieHns MecTa HEKOPPEKTHOro ero
«HMHHLWMpoBaHUA. OHO BK/OYaeT npefHaMepeHHOe KOHCTPpYyupo-
8 Ipy4HbIX HABOPOB BXOAHbLIX AAaHHbLIX, CO34al0LWMX HanbosbLLme
EMMHAOHOCTM gns OTKasa nporpaMMHOro npoaykra. MIHorpa npouecc
| (HpovaHMa coKpallaloT, AoBeds ero A0 YPOBHS OObIYHOW nNpo-
((PMI, M pesynbTate e HeMuHyemasi KatacTpoda — HeHagexHoe
Hp.iipummHOe obecrneyeHne, HeAOBO/bHbLIA 3aKa3uynk U T.4.
H. VOHHbIM MeTOAOM OOGHapyXeHus OoWnU60K B NPOrpaMmMHOM
e l. MM aABnseTcsa ero tectuposaHue. 3PHEKTUBHOCTb TECTU-
...... hi Ba)XKHEWWNN akTop, onpedenstowmnm cCTOMMOCTb W
HW TH.HOCTb Pa3paboTKu BO/bLUMX MPOrpamMMHbIX U3LEUKA C 3adaH—-
MM >nun-ToM. 3aTpaTbl Ha TecTUpoBaHWe O 0BHapy>XeHUs OoLn-
8 ......... ob6ecneveHnn gocturaroT 30—40% obwmx 3aTpar
jli fin pwpaboTKy M B 3HAUYUTENILHOW CTENeHu onpeaensatT ero
M'Vy HO,

I < |KpornaHve — 3TO MpouUEecC BbIMOJIHEHUS MNPOrpaMMHOro
WF en. nums ¢ HamepeHnem HaliTMu B HEM OLWNOKY — [A0BOJIbHO
lie....I'M#An npouecc (M nMosaTomMy TPyAHbIA), T.K. 3TOT Mnpouecc

pPLUPYLINTENbHBINA.
Hi n nposepsowero (TectoBuMka) — 3acTaBUTb MNPOrpaMMHOE
nit |li nime cébutbca. OH OOBOMEH, €CNIN 3TO eMy yAaeTcs.
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Ecnu nporpammHoe u3genue rpasuibHO BedeT cebs ans conwi
HOro Habopa TecToB, HET OCHOBaHWIA yTBepPXAaTb, YTO B HeM nif
owmnobokK. MNpocTo HEem3BeCcTHO, Korga OHO He cpaboTaeT U MO*Mn
roBOpUTb IUWb O HEKOTOPOM YPOBHE YBEPEHHOCTU B €ro rpaBK/»»
HOCTMW.

TecTbl, He cnocob6ecTByOWME OOHAPYXEHUIO OLWKMOOK U TOsBL,
noATBepXAatoLme KOPPEKTHOCTb PYHKLMOHNMPOBaHUA nNporpamMmmHiill
nsgenuvs, ABnAAKOTCA He 3EeKTUBHbIMU, T.K. NPUBOAAT K 6CCUl
Ne3HbIM 3aTpartamM pecypcoB U BPEMEHMU.

Ecnn 3ajava TecToBMKa — MPOAEMOHCTPUpOBaTh, 4To B npol
pamMMHOM obecrnevyeHnn HeT ownboK, TO NoACO3HaHME NMobyxaaeT c|l
BblOMpaTb TakKue TecTbl, KOTOpble C 60/bLIOK BEPOSATHOCTbHO OyAas
BbIMOMTHATLCA MPaBU/IbHO, U HAAET OH OLUMOGOK HEe CAINLIKOM NMXKHLU
Ecnu e ero uenb — BCKPbITb Ha/mune ownbok B Hem, oH naflnff
3HAYNTESIbHYIO NX YacTb!

Heob6xoaumo ¢ caMoro Havyasia He gonyckaTb OWMG60K B MpoM
paMmMHOM obecneyeHuun. Torga posib TeCTUPOBaHUA ByaeT cocTosT i K
TOM, 4TOGbLlI onpefennTb MEeCTOHaxXOXAeHWe HEeMHOrOYMCIEHHbI»
OLINOBOK, OCTABLUMXCH B XOPOLLUO CMPOEKTUPOBAHHOM MPOrpaMmMHOM
obecneyeHUN.

TecT — 3TO MNPOCYMTaHHLIN BPYYHYIO WM gpyrum cnocoCuuyf
npuMep, uUcxXoAHble, MPOMEXYTOYHbIE W KOHEYHble pe3ynbTarhbl
KOTOPOro WCMOMb3YTCA ANA KOHTPONSA MnpaBWibHOCTU (kuBy4yecLlO
nporpaMmMHoOro obecrieyeHus.

TecT COCTOUT U3 UCXOAHBLIX AAHHbIX M Tex 3HavyeHui (pesynm!
TUPYIOLWNX, & MHOr4a U MPOMEXYTOYHbIX), KOTOpble A0/MKHO BbloaH
nporpaMmmMHoe obecneyeHve npuv pabote Mo 3TOMy TecTy. 3TU WW
YeHUsa O0/MKHbI ObITh 3anMcaHbl B TOYHOCTU B TOM BUAE, B KOTOPOM U*
[0/MKHa Bblgatb IBM. 3TU 3HayeHus xenatenbHO NONYYUTb NHOOLIM
nytem, He ob6s3aTesibHO TeM. KOTOpPbIi peasiM3oBaH B MPOrpamMMHOM
obecneyeHnun, T.K. B MocrefHEM C/lydyae MOXHO He 3aMeTUTb OLMObH
B a/IrTOpPUTMU3aLLIMN, KOTOpPbIE 3aTEM He BbISBUT U OTNaAKa.

TecTbl cocCTaBnAlTCA Mnocne pas3paboTku anroputma, HO
nporpaMmmMmMpoBaHUs.

KoMnnekT TecToB AO/KEH ObiTb TakMM, 4YTOObl MNPOBEPUTbL Mr
BapuaHTbl BHELUHero aghdekta NMPoOrpaMMHOro usgenus n BapuaHTt $
€ro BHYTPEeHHeW paboTbl — a/ropuTMa.

KomMnnekT TecToB A0/MKeH 06ecneynTb NPOXOXKAEHNE BCEX BETKOM
anroputMa no KparviHeli Mepe no ogHOMY pasy, a Takke MpoBepKy
BCEX KOHTPONUPYIOLWUX NpefesibHbIX U BbIPOXAEHHbIX cny4yaes. 1po
BepKa npegesibHbIX C/lydyaeB MNOMOraeT BbIIBUTb YacTble B MNpakTuka
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Lun|.mm mupoBaHna ownbKKM, Korga uukn HegopabaTbiBaeT wam

HAMNNTLIBAET OAMH pas.

M HEKOTOPbLIX C/lyYasaX TeCTUPOBaHNA PEKOMEHAYETCS MPOon3BOANTb
mLMXnliopmszauuio» nporpaMmmbl, T.e. pa3yMHO coOKpauiaTb 06bem

Mo CpPaBHEHUIO C peanbHbIM. Hanpumep, co3gaTb YKOPO-
EflHVto ftiily pgaHHbIX. MpoBepuTb MaTpuyy 50x50 Bpy4YHYHO HEBO3-
MoaTomMy B KayecTBe TeCTa MOXET OblTb WMCMOJb30BaHa
BA*M11n 5x5. TOYHO Tak e, ecnn HekoTopas noanporpaMmma pabo-
M unknie 5 pas, oHa cMoxeT paboTtate U 105 pa3. lNMpasga, npu
mMHuM'lopU3aumMn nNporpaMmbl MOFyT MPOU3ONTU cuTyauun: nmbo
Wy 1 TMOLWMe B NporpaMme OWMOKW B pesysbTare YnpoLarLmx
W «M'MFMMNU CTaHYT HEABHbIMU WIN BPEMEHHO WCYE3HYT, /IGO0 nosi-
WL'H InHnle owmnbkn.

lit tOHble AaHHble A0/MKHbI NOAOUMPaTLCS TakMM 06pasoM, 4YTOObI
N" HP/IMMUCT OblN1 B COCTOAHUM BbIYNCNINTL MNPaBWU/IbHbIM pe3ynbTar
m/# «0 Hayasla TECTOBOro MporoHa. Ecnn 3Toro He cpenatb 3abna-
K)i|[H mi MHO, TO MOTOM OYeHb IErko MNoAAaTbcsa Co6GMasHy cumTaTb
PMULWLWbIN pe3ynbTaT AOCTOBEPHbIM.

Il WUIIOM COCTaB/IEHME TeCcToB — 60/bLlOe WCKYCCTBO, T.K. MOM-
|Lv 16> HOT npoLecc opmanmsaunm He NoAOAETCS.

MporpammMHble U3aenua Kak 06beKTbl TECTUPOBaHUSA UMEKT psaj,
B|(F'b HHOCTeli, KOTOpble OT/AMYalOT MpOLEecC WX TecTUpoBaHUA OT
1|6l IMVIOHHOIO, NpMeHseMoro Aasa NpPoBepKu annapaTtypbl U apyrux
MHLWHYKKX 13OeNuii.

| In 60nblWIMX NpOrpaMMHbLIX WM3OENNIA MpaKTUYecKu Bcerga oT-
M " msl4 NONHOCTbIO OonpenesieHHbIl U TOYHbIW 3Ta/IOH ANA BCexX
||«|nnbly Habopos..

Il I Hvhi ¢ aTMm gna TecTUpOBaHUA NPOrpaMMHOro obecriedeHus B
fern , HU HanoHa MCMoONb3yeTca psf, KOCBEHHbLIX OaHHbIX, KOTOpble
VP No NuH |e&oTpaxatlnT YHKUUN U XapaKTePUCTUKN OTNaXNBaeMbIX
A |HP=>1MM11bIX N3OENWIA.

| o] 60/bWKX MNPOrpamMmMHbIX WU3OEeNUn HEeOOCTMDKUMO ucHep-
Libm HOWIN WX TecTMpoBaHWe, rapaHTupytoliee abCcoMTHO MONHYHO
M HpPOHrpKy.

Mo Homy TecTupoBaHMe NPorpamMmMmHOro obecnevyeHnss NPOBOANTCSH
[ M4, MUHUM&/IbHO HEeO6XOAUMbIX A/ ero NPOBEPKU B HEKO-
H4Y'HY O] p.WKMYEeHHbIX npedenax U3MEHEeHUs NapamMeTpoB U YC/IOBUIA
H< O\ HKMNOHNPOBaHUS.

| NCLUHYCHHOCTbL pecypcoB TeCcTUPOBaHUSA NpueBena K Heobxo-
LIHMO. in ynopsigoyeHUs MNPUMEHSIEMbIX METOA0B U KOHKPETHbIX

M uHA napameTpoB C LENbid NOANeHUS Npu TecTUpPOoBaHUU
HI’oi pnMMHOro o6ecneyeHns HanmbosblLUe Fy6UHbI ero rMpPoOBEPOK.

167



[Ons yckopeHuss OoTnafku He 6e3pas/inuyeH MNopsaoK MPOnyHs
TECTOB: CHayasia NponycKakwTcA MPOCTble TeCThl...

MpocTbie TecTbl MPOBEPSAIOT HayalbHYHK Lelb TECTUPOBaHUA *
paboTaeT M NporpaMmHOe obecrneyeHme BOOOLLE.

TecT, KOTOpbIA MCNOMb3yeTcA A/11 NPOBEPKM OCHOBHOW Beln
nporpamMmsbl, AO/HKEH OOHAPY>XUTb rpybble OLINOKK.

YcnoXHeHne TeCTOBbIX AaHHbIX AO/MKHO MPOUCXOAUTb HOCU
MeHHo.

Mpouecc TecTUpoBaHUA MPOrpamMMHOro obecneyeHUss MOXHO
pasfennTb Ha TpW aTana:

— MNpOBepKa B HOPMaJ/IbHbIX YC/I0BUSIX;

— npoBepka B 3KCTPEMa/TbHbIX YCTOBUSIX;

— MpoBepKa B UCKIHUYNTENBbHBIX CUTyaLMsX.

Kaxablii 13 3TUX Tpex 3TaroB MPOBEPKU A0/HKEH FapaHTMPOBaH,
noslyyeHne BepHbIX Pe3ynbTaToB MNPU MPaBUIbHBLIX BXOAHbLIX OaHHbIE
n/nnn Bblaavy coobLLeHUn 06 owmnbkax NpU HernpaBUbHbIX BXOOHbIX
[OaHHbIX.

MpoBepka B HOpMa/bHbIX ycnosuax. Caydyau, Korga nporpaMmmMmHoe
obecneyeHre AO/MKHO paboTaTb CO BCEMU BO3MOXHbIMU UCXOAHbLIMA
LaHHbIMU, Ype3BblyaiiHO peakn. OBbIYHO MMEKT MEeCTO KOHKPETHbI*
orpaHmyeHmss Ha o6sacTb M3MEHEHUs AaHHbIX, B KOTOPOM npoi
pamMMHOe u3fenue A0/MKHO COXpaHATb CBOK paboToCrnocobHOCTb
MporpammHoe o6ecrneyveHne BblAaeT MNpaBusibHble pe3ynbTaTbl M
XapaKTepHbIX COBOKYMHOCTEN MCXOAHbIX AaHHbIX.

MpoBepka B 3KCTPeMasibHbIX YCMNOBUSX. TecToBble AaHHble 3TOro
3Tarna BK/HOYalT rpaHUYHbIe 3HA4YeHUs1 061acT U3MEHEHMNS BXOOHbIE
rnepeMeHHbIX, KOTOopble A0/HKHbl BOCAPUHMMATLCA MNpOrpaMMHbIM
obecrneyeHVeM Kak MpaBWU/ibHblE AaHHbIE.

TUNuyHble MPUMEpPbl — O4YeHb OOJbLIME YUCNE, OYEHb Masible
yncna unn OTCcyTCTBUE UH(OPMALUN.

MpoBepKa B UCK/THOUNTENBHBLIX CUTYaLMaX. VICMonb3yTcs NcXxoambir
LaHHble, 3HaA4YeHUs1 KOTOPbIX NexaT 3a npegenamMmu AoMycTUMON
0611acTn X U3MEHEHUS.

Haunxyalwasa cuTyauus korga nporpaMMHoe obecneyeHne Bocrnpu
HYMaeT HeBepHble AaHHble KaK MpaBu/ibHble U BblOAAET HEBEPHbIA, HO
npaBgonogo6HbIA pe3ynbTarT.

MporpammMHOe o6ecHeyYeHMe OO/MKHO CaMOOTBepraTh /obbie gl
Hble, KOTOpPblE OHO He B COCTOSIHUM 06pabaTbiBaTb BEPHO.

Mpumep TecToB. lMycTb TPebyeTcs BbIYUCIUTL AJ/IVIHY AMaroHanm
napannenenvnesa

d =\Ja2+ b2+ c2.
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Heo6xoAnmo copMUpOoBaTh TECTOBble AaHHble A1 HOpMaslb-
HOM (heManibHbIX U UCKTOUNTE/bHBIX YC/TOBWIA.

| [1>[H)HbI

MpumeyaHve
H»|M HT/IONNHea

XopoLuunii HavanbHbIv TecT d=s/I = 1,7320508
HopmanbHble ycnosua d=\fl4 « 3,74165773
Pe3ynbTaT OMKeH 6bITb PaBeH Hymito

He napannenenunen.Urto npovsoinaer?
HeBepHble AaHHble

HeBepHble AaHHble

HeBepHble AaHHble

HeBepHble gaHHbIe

< »MAaHue nporpamMmMHOro obtecneyeHuss 6e3 oWKNOBOK — Tpy-
in pabota. NoaTomMy pasymMHO Bcerga HacTamBaTb Ha BblAe/leHUN
i[fhi. Hhinmotlo BpemeHM gna obecrnevyeHnss Hag/exalwero kKadecTtsa
Hy wpowuwwua nporpammHoro obecneyeHuns. HapylweHne aToro ycno-
IMM NpUHOAUT K HENONMHOMY TECTUPOBAHMWIO W, Kak creacTeue, — K
H»lbV/Ir«||omy nporpamMmHOMY MpOAYKTY, B TO BPEMSI KaK €ero cob-
Y». UMU [O@eT Xopoluve pesynbTaTbl.

InuvwyalT elle TaK HasbiBaemble «Anbtha»- M «beTa»-TecTtn-
M,

MepnoHavasibHOEe asbha-TecTUpoBaHMe MNPOrpamMmHOro obecrne-
UMHMH KaK npaBu/io, OCYLEeCTBAAKT pa3paboTumku B «nabopa-
MHPHbIY- YCNOBUSAX — MOCAeAHAS BO3MOXHOCTb pa3paboTumMKoB mcnpa-
VHM. inc o6HapyxeHHble OWWGKN Npexae, Yem cuctema 6Gypaer
[ni™iiiin.i n akcnayaTayMilo KOHEYHbIM MO0J/Ib30BaTESSAM.

Vin Homy nabopaTopHoe TecTUpoBaHWE AO0/MHKHO NPOXOAUTb Mak-—
I hmii ii.no MOMHO. ECNn anba-TecTMpoBaHMe MNPOBeAEeHO HekayecT-
I91IIIU  obwwmuin npouecc TeCTUPOBaAHUA MOXET 3aHATb NpPoAOosS-
*H W>H |- Bpems, TakK KakK ucripasneHve owunboK, BbISIBNEHHbIX Ha
l&<* in KylOLWMX CTaausAX TECTUPOBaHUS, 3aHMMAaeT 3HAYUTEeNbHO 60/b-
...... r MOHU M3-3a HEBO3MOXXHOCTU MCMPaBMEHNSA UX «HA NETY».

l....  0GHapyXeHHble NMpobnembl A0/MKHbI NPOTOKONMPOBATLCS,
..M XpoHonornsa npoénem n NxX ycTpaHeHUs 6blIn AO0CTYMNHbI NpU
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BO3HMKHOBEHUM MOC/eAyOLWMX BOMPOCOB O paHee CyLlecTBOBaHUU
npo6nemax.

BeTa-TecTMpoBaHMe (OMNbITHas aKcrayaTauus) — 3TO cneay v
haza ob6ulero TecTMpoBaHUA, MNpPM KOTOPOW NporpamMmMHoe o6enw'
YyeHve MoCTaBSETCS OrPaHUYEHHOMY KPYry KOHEYHbIX Mosib3oBatesieit
4N 6onee XecTKoro TeCTUpoBaHUS.

Xopowo W3BeCTHO, 4YTO MOSb30BaTeNn WHorga 3aaencTsyto!
nporpammMmHoe obecneyeHne He Mo ero LeneBoMy HasHaveHuto. [1osm»
My MNONb30BaTeNIM 4YacTo OyAyT HaxoAuTb OWWNOGKM B TeX Mecu*
nporpaMmsbl, rae Hegenu nabopaTopHbIX WCMAbITAHWIA He Hau in
HMYero. 3To HeoOXOAVMO OXMAaTb U He OTpuuAaTb BO3MOXHOe!#
BO3BpaTa K npegblayuieii casze — nabopaTopHOMY TECTUPOBaHUIO,
KcTaTu, B AaHHbIX C/lyyasx 4acTO MOMOralT MpPOTOKO/bI 06|w
PY>XEHHbIX U (PUKCUPOBAHHbIX OLUNOOK.

Ecnu npegpiaylive ctagum TeCTUPOBaHUSI 3aBeplUeHbl YCMeLlHo,
TO MPUEMOYHbI TeCcT CTaHOBUTCS MNPOCTON (DOPMasIbHOCTbI. M
nosb3ys MHOPMAaLMIO O TOM, YTO BCE OGHApPYXXEHHble OWNOKN y**
McnpasneHbl, MPMEMOYHbIA TECT MPOCTO NOATBEPXKAAET, YTO HUKAMM
HOBbIX MpPo6seM He OOGHapyXeHO, M MporpaMMHOe ob6GecneycTun
roToBO A/19 BblNycKa.

OueBMAOHO, YTO 4YeM 6OsblUe CYLLECTBYET peasibHbIX WM MOTeH
UunanbHbIX Nosib3oBaTenel pa3paboTaHHOro NPorpaMMHOro NpPoaykT!,
Tem 605ee BaXHbIM SABASETCA MNPUEMOYHbIA TecT. KoHeuyHo, ecni
npegbioywipe crtagum He MPOLWIA YCMewWwHo, TO MPUEMOYHbIA iecT
ABNAETCA eAMHCTBEHHOW BO3MOXHOCTbHO MPeAoTBPaTUTb 3aTpaTbl Hi
M3MEHEeHNEe N OOMOSHEHWE MOCTaBNSAEMOro MpoayKTa.

MeToabl TecTUpOBaHWUA

Bocxopgsilee TecTMpoBaHue. lMporpaMMHoe o6ecreyeHne co(>H
paeTcs N TeCTUPYETCA CHU3Y BBEPX.

TO/MbKO MOAY/IM CAMOFO HWMKHEFO YPOBHSI TECTUPYIOTCA W10
NIMPOBaHHO, aBTOHOMHO.

3atem TecTupyloTca MOAyNM, HEMOCPEACTBEHHO Bbi3bIBAIOLLNE HU,
KOTOpble TEeCTUPYHTCS He aBTOHOMHO, a BMecTe C YyXe npour
peHHbIMU MoAynsMU. W Tak, rnoka He 6yaeT AOCTUrHyTa BepluuHa

B nocnepgHtolo oyepedb TeCTUPYETCS NMPOrpaMMHOe O6GecrneyeHne u
Liesnom.

Hucxopsilee TecTMpoBaHue. MporpammHoe o6ecnedveHne coOu
paeTcs 1 TeCcTUpyeTcs CBEepXy BHU3.

30/1MpoOBaHHO TecTUpYeTcsl TONbKO FO/IOBHOM MoAy/b.
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liinM ¢ HUM coeauHAKTCA OAWH 3a APYrMM MOAyNu, Henoc-
elNeHHO BbI3blBAEMbIE UM, WU TeCTUpPyeTCH MOoJlyYeHHas KOoM-
| wmH Tak Ao Tex nop, nNoka He 6yayT cobpaHbl U NPOBEPEHbI BCE
MV'IH.
[ 1 iii BbI3bIBAEMbIA A7 TECTUPOBAHUA MOAY/b €Lle He CyLlecT-
W, ro ana vmutaumun QyHKUMA HefoCTalWwuX Moaynen npor-
[MMHpytOTCA MOAYNN-«3arayLLKn.
Mpn mogunmkaumm HUcxogsawero nogxogda TpebyeTcs, 4TOObI
ii.id mogynb neped NOAK/IHOYEHMEM €ro K KOMM/IEKCY npodamMmm
tij'inHe | aBTOHOMHOE TeCcTUpPOBaHME.
MM of, 60/MbLIOro ckadka. Kaxablii Moaynb TecTupyeTcs aBTo-
HOMHO.
Inn M OHM MHTepUpPyTCA B CUCTEMY BCe Cpasy.
liimcihm, YTO MNPU BOCXOASLLEM UM HUCXOAALWEM NOAX0oAaX KaxAbli
i HONK/IOYaeTCs TO/IbKO OAVH MOAY/b, U eCc/in 06HapYXUTCS OWnG-
J: nofoeHVe B MepBYD oyepedp NajaeT Ha nocnefHwin aobas-
LMHBIA Moaynb.
1n 4TtOo MeToh 6O0/bLIOrO CKayka 3HauuTeflbHO YC/IOXHSAEeT OT-
nporpaMmMHOro otecrneyeHuss v npuvemseM nuWb A1 Ma-
ANN.KHY. XOPOLLO CrPOEKTUPOBaHHbIX MPOrpamMm.
Me rog «caHaBuya». OAHOBPEMEHHO HauyMHalT Bocxogsllee U
H/A umylice TecTupoBaHue, cobupas nporpaMmMmy Kak CHWU3Y, Tak U
M BC Tpevasicb rae-To B cepeauHe.
lFouka BCTpeYn 3aBUCUT OT TECTMPYeMOro nporpamMmMHoOro obecne-
|»|lvm n pgomkHa 6bITh 3apaHee ornpeaeneHa Npu U3yY4eHUN ee CTPyK-
1* %1
»0 pasyMHbIi NoAxod K MHTerpauum 60blWmnx MporpamMmMHbIX
|<w, 1M | MKNX KaK onepauuoHHas cuctemMa UM nakeT NPUKNagHbIX
MH<P»MMm.

AKCUOMbI TECTUPOBaHUA

| Xopow rot TecT, KOTOpblii NO3BONSET OO6HAPYXUTb OLLINOKY, a
W lol KOTOpbI AEeMOHCTPUPYET MpaBWibHYHO paboTy NMporpammsl.

' lecrbl, He CNOCOGCTBYIOWME OOHAPYXEHUIO OLWNGOK U TOMBKO
V. =nrepXxgatoLine KOPPeKTHOCTb (DYHKLIMOHMPOBaHUSA NPOrpaMMHOro
LA« | n<-urHus, ABnatoTCcAa He3((MEeKTUBHbIMK, T.K. MPUBOAAT K 6Gec-
»0 . hil.im WpaTam pecypcoB U BPeEMEHWU.

' OfHa n3 caMblX C/IOXHbIX MpPo6seM NpuY TeCcTUpPOBaHUU —
...... Mn. Korga Hy>KHO ero 3aKOH4YUTb.

= HeBO3MOXHO TecTUpOBaTb CBOK COOCTBEHHYK MPOrpammy.
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TecTMpoBaHMe [O/HKHO OblTb B BbICLUEW CTEMEHW pPa3pyLUUTENbHbIH
MPOLLECCOM, HO MPOrpaMMUCT HE MOXET OTHOCUTbLCA K CBOEN <4
pamMmme KakK paspywmTtens (MCUXOormyeckne MnpuUmnHbIL, Xeakmi
rpacvk, gaBneHue KONMeKTuea U r.4,).

5. Heobxogumasi 4yacTb BCSIKOFO TecTa — OMUcaHue OXugaem
BbIXOAHbIX AaHHbLIX WX pe3ynbTaTtoB. Oxuagaemble pesynbTaTbl HYX A
onpegensito 3apaHee.

6. V3berainTe HEBOCMPOM3BOAMMbIX TECTOB, He TeCcTUpynTe *»
nety».

7. Hnkorpa He mMcCNonb3yiiTe TECTOB, KOTOPbIE TYT XK€ BMftpftm
cbiBaloTCs. bonee TOro, TecTbl cnegyeT AOKYMEHTMpOoBaTh U XpaHu w. ft
Takon dopme, 4TOObI Kaxaplii MOI MCNOMb30BaTh MX MOBTOPHO.

8. [oToBbTE TECTbl, KaK AN5 MpPaBUMbHbIX, TaK M A1 HEHPH
BUJ/IbHbIX BXO4HbIX OAaHHbIX.

9. JeTaslbHO N3yunTe pes3ynbTaTbl KaXXOOro Tecra.

10. Mo mepe TOro, Kak 4Mc/o OWMBOK, OBGHAPYXEHHbIX B HEK/
ropbiX KOMMOHEHTax MNpOorpaMMmHOro obecrneyeHus yBesmM4ymBaer,
pacTeT Takxe OTHOCUTesbHas BEPOATHOCTb CyLLeCTBOBaHMS B nu|
HeoOHapY>XeHHbIX OLLUNOOK.

11. Mopy4aiiTe TeCcTUpPOBaHWE CaMbiM OMbITHbIM W CMOCOGHLIM

nporpaMMucTam.
12. CumTaiiTe TecTMpPyeMOCTb K/IHOYEBOM 3adauyeii Balleil put
paboTKu.
13. Hukorpga He M3MeHsiiTe nporpammy, 4ToGbl 0Gneruymm, p#
TecTupoBaHue.

14. TecTMpoBaHMe, KaK MOYTM BCAKaa apyras aesaTenbHOCTU
[O/DKHO HauMHaTbCsl C MOCTAHOBKU LIENeiA.

15. MpOEeKT MpPOorpaMMHOro oGecrneyvyeHUss AO0/MKEH OblTb Takuwm,
YTOOGbl KaxAabli MoAdy/nb MOAKMNKYA/ICS K HEMY TOMIbKO OAMH pas.

16. Ans coKpalleHUs KaleHAApHOro BpeMeHW OTNafKun Bce WuT|i
nponyckakTcs B OAMH BbIXxod HAa 9BM He3aBUCMMO OT pe3sy/ibl.nn»
BbIMO/IHEHMS KaXXO0ro TecTa, a 3aTeM OHM OobpabaTtbiBaroTcs.

17. TecT ypansetca un3 ganbHelnwen paboTbl, €c/iM OH OTPabOHLL,
npaBW/IbHO, T.K. €ro NOBTOPHbLIN MNPOMYCK He AaeT HUYero HOBOro

18. TecT BO3BpaLlaeTcs B paboTy, €CiM BHOCUUCH U3MEHEHUN W
6/10KK, paboTarolye nNpm 3TOM TecTe.

19. CocTaBnasi KaneHOapHbIi NnaH pa3paboTku NporpaMmMHOM
ob6ecneyeHus, pa3yMHO Bcerga HacTamBaTb Ha BblAeneHun Heoll
XO/IMMOro BpPEMeHU Ansi obecneyeHnss Hag/exawero kKayectsa nu
TEeCTUPOBaHUS.



| *nn nporpaMmmHoe ob6ecrnieyeHMe NpaBW/bLHO BedeT cebs ans
LLnHoto Habopa TecToB, HET OCHOBaHWI yTBeEpPXAaTb, YTO B HEM
OLLMOOK.

OTtnagka nporpamMmMHoOro obecrneyveHus

II.H oTnagkoli NMOHMMaeTcs Npouecc, MNO3BOMASKOWMWA NOAYYNTb
pHMMHOe obecnedeHne, YHKLUOHMpYOLLee ¢ Tpebyowmmmncs
K:*Hpmcrvlkamm B 3aaHHON 06NacTu BXOAHbIX AAHHbIX.
<l Mnika He ABAsieTCA Pa3HOBUAHOCTbIO TeCTUPOBaHUsA, XOTA
«OT/lagKka» N «TeCTUpOBaHME» 4acTO WCMO/b3YT KaK CUHO-
ilio.ii Vlog HUMK nogpasymeBaloTcA pasHble BUAbI AeATEe/IbHOCTU:
KOTUpoBaHue — fAedATesIbHOCTb, Harnpas/ieHHas Ha O6Ha-
JtyfftiHHe owmn6OK;
nuvasika HamnpaefeHa Ha YCTaHOBJIEHWE TOYHOW NpupoAbI
MMi rHo owmnbKn, a 3aTeM — Ha UCrnpaB/eHne 3TOoW OLWNOKN;
pesyfnbTaTbl TECTUPOBAHUA ABASKOTCA WUCXOAHLIMU AaHHbIMU
M (U makn.
Vv aBa BUAa AeaTenbHOCTU OYEeHb TECHO CBA3aHbl U MO3TOMY OHU
NALI'Kn paccmatpuBatoTcd COBMECTHO.
W pesynbTate oTnagku nporpaMMHoe obecrieyeHne [0/HKHO COOT-
I» o IMMM.T. onpefeneHHol UKCMPOBAHHOM COBOKYMHOCTWU Npaswusi
Hokit wtcne kayectBa, MPUMHUMaEMON O HEro 3a 3Ta/IOHHYIO.

[MbIMM cnioBaMu: OTNagKka — 9TO 3Tan pa3paboTKM, Ha KOTOPOM
WepVMUIOTCS HEeAOCTAaTKM TOJSIbKO YTO CO3[4aHHOr0 MPOrpamMmMHOro
nevyeHus.

<® MOHHasa 3ajaya OT/afKu B LENOM COCTOUT B 3aBeplueHumn
pMpulwkn Bcero nNporpamMMHOI0 obecrnevyeHUss U B OOBeAEHUN ero
lipMK irpHi TrkK go 3HayeHwWin, 3afaHHbIX TPeEGOBAHUAMN TEXHUYECKOI
WMHAHWH (cornaweHna o TpebosaHuAx). Mpu atom MO [O0MKHO
.......... donaHHO ynoBNeTBOPATbL BCEM TpebOBaHWSM He TOJIbKO B
........... Ur TUMWUYHLIX YCMIOBUA €ro PyHKLMOHMPOBAHUS, HO U npu
Vp... M.MbIX, KPUTUYECKNX COYETaHUAX 3HAYeHU BceX MNapamMeTpoB.
|*H "in rHeunBaeT HagEeXHOCTb PYHKLUMOHMpOBaHUS MO npu pasHO-
witireses ... MPOU3BOJIbHBLIX, B TOM 4UCMNE, WUCKaXEHHbIX COYeTaHUAX
....... MbIX OAHHbIX.

Hn oueHkam crneunanncTos, B 06LWEM BpemMeHW pa3paboTku
**'elp IYMMOIO ob6ecrneyeHusi, oTnagka 3aHuMmaeT oT 50 % mo 90%
|*wmn U1 oT pes3ynbTaTtoB NpoBeAeHus npeablayLimnx 3Tanos).

fit n |[Ky MOXHO pa3gennTb Ha CUHTAKCUYECKYID U CeMaHTU-
U* Kk VHI

<U WMKa CUHTakKcmca 06bIMHO He Bbi3blBaeT TPYAHOCTEN U TpebyeT
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TOJIbKO aKKypaTHOCTU. Pe3ynbTaTbl CUHTAKCUYEeCKM NpaBuibHOM Mpo|
pamMMbl CpaBHMBAKOTCA C TECTOBbIMWU, WX HECOBMaZeHWe SBMseM
MPU3HAKOM Hannyns ceMaHTU4Yeckol owmnbku. 3To cpaBHeHue H4
BbIMO/IHATb OYEHb CKPYMNYNE3HO: AaXKe NINWHNK NpoGen Mexay OHy»
3HAYEHUAMU MOXET AaTb K/10Y K MOUCKY OLUMOBKMU.

B oT/iMume OT CMHTaAKCUYECKOW OLUMGKU, ceMaHTMYecKas OLWMA
He hopmanu3yema M NO3TOMY OHa COCTaB/IET OCHOBY OT/IAAKMW.

OTnagka roToBoOl 4acTu (BeTBM) MPOrpamMMHOro obecneven!
MOXEeT ObITb HayaTa paHee, yem OyAeT HanucaH Becb NMporpamma
NMPOAYKT, B pe3ynbTaTe Yero cokpauiaeTcs Bpems pas3paboTtku MO, m
9KOHOMUTCS Ka/JleHJapHOe Bpemsi ero pa3paboTku. BpemeHHO
CyTCTByOLWME B/IOKN NGO OCTaBAKTCA MYCTbIMU, MO0 3aMEHSIH0
rneyaTtbld COO6GWEHNA O TOM, YTO MporpaMmmHoe obecrneyeHme
paccuMmTaHO Ha TakKue AaHHble, WKW MULLIYTCA BPEMEHHble Mpv
paMMHble 3aryLiKu.

WNHCTPYMEHTbI OTNaAKM MPOrpaMMHOro o6ecrneyeHus

OCHOBHbIMW WHCTPYMEHTaMW OTNaAKU CAYXaT TeCTbl U OHU»
[O04YHble MevaTu.

TecT — 3TO cneynanbHO MNOoAOOpPaHHbIE UCXOAHblE AaHHble
COBOKYMHOCTW C TeMU pe3y/bTaTamMu, KOTOpble AO/DKHO BbiA/HA
nporpamMmMHoe obecneuyeHue Mpu 06paboTKe 3TUX AaHHbIX. Hec
nageHvie pesynbTaToB MPOrpamMMHOro obecnevyeHus cC pesysbrai
TECTOB — MPU3HAK Ha/Muus B HEM OLUMOKMN.

Ho uvHorpga v HenpasuibHOE MNporpaMMHoe obecrnevyeHne MO
MO HECKO/IbKMM TecTaM AaTb MpaBW/bHbIA pe3ynbTaT, MOHWU
HEeo6X0AMMO KOHTPO/IMPOBaTh N MPOMEXYTOUYHbIE Pe3ybTaTbl, Yun
He ynyCTUTb B3aMMHOE YHUYTOXEHWEe OLMOOK B JAHHOM BapUHH
paboTbl NporpaMMHOro o6ecneyeHus.

Ona Takoro KOHTpoONs n fokaamM3auum owunboK B MAporpam
BCTaBMAKOTCSA OT/1a404YHble MevyaTu, KOTOpble BblAalT ee MpPOMH
XYTOUHble pe3ynbTatbl. 3TW MevyaTu MO3BOMAKT MNPOCAeAuTb <HA
yeckuii cned, nporpammbl (FAe oHa «Xoauna») U ee apudgMeTnyeeKkun
cneq (4TO oHa BbluUUCANA).

Mpouecc obHapyXeHUs OLWMOBOK B MporpamMmme Xapakrepu iyeim
BbISIBIEHWEM B HeW OBYX MECT: TOYKM OOHapPY>XXeHUs U TOYKU npoid
XOXAEHUSA OWMNOKN. TOYKa OBHapYXeHUs CAYXUT OTrnpasBHbIM NyH*
TOM /1% MOMCKa TOYKM MNPOUCXOXAEHUS (MEecTO B MporpamMme, Mo
BO3HMKAKOT YCNOBUSA A7 MOSB/IEHUS OLLINGKM).

OCHOBHbIM MPUEMOM OBHapyXeHus oWKnbOoK B NporpaMme Huw
eTcs (pukcaumns owmnbok.



dukcauma ownbok — 3TO paboTa TOSILKO C TeCTaMM W BblOaH-
HbIMW MPOrpaMmoit pesynbTaTtamu, He 3arnsgbiBas B CXeMy U B TEKCT
BpiHpiiMMbi. OcHoBHas 3agadya — MO BO3MOXHOCTWM 0o0siee 4eTKo
mNx4 M. Ha BOMPOC «4YTO CAy4Yusiocb?». Yem 6onee TO4uHO 6yaet
m|M|puy\ LIpOBaHa CyTb OLWINOKMK, TeM fierye 6yaeT ee HanuTW. MNpn aTom
Mtl in cnegyeT NOMHUTL, YTO HecoBnageHWe pe3ybTaToB NPOrpamMmbl
f (ft OHBIMM JaHHbLIMWM MOXeT 6bITb M3-3a OLMOKN B TecTe.

Mouck ToYek O6HapyXeHUss N NPOUCXOXAEHUA OLLMOOK B npor-'
pOMI OCYyLWecTBNSEeTCA OTNaf04YHbIMU MNevyaTsaMu.

[N Bye> NporpamMmmMy MOXHO pa3fennTb Ha HEeCKOJIbKO YacTeid.

<3 MIOHHOW MPUHLMA KOHTPOA NPOrpaMmbl: Kaxkaas 4acTb A0/DKHA
<'m nucaTbCcsi» B MOMYYEHUU W cAaye ynpasB/ieHus U NpeabsiBUTb
Luny'H'MIHbIE M BblYUC/IEHHbIE €10 3HayeHWd. TaK KaK pesy/bTarhl
(MHMW yacTu nporpamMmbl ABASKOTCA WUCXOAHbIMU OaHHBIMWU  ON1S
yp\lon 10 [OCTAaTOYHO CTaBUTh NeYyaTn Ha nepexonax U3 O4HOM YacTu
n tpvtvMmv

l.i.iHacT none3HbIM cpasy nocsie BBoAAa AaHHbIX UX pacnedyaTbiBaTb
(KoHTposnb BBOAMMOW MHOPMaLIMK UK 3X0-TNpoBepka). MNocne Bxoada
M Npoueaypy Takxke MOXHO pacneyaTbiBaTb 3HAYEHUS BXOAHbLIX Mapa-
VINpoH. a nocne BbIXOAa — BbIXOAHbLIX, T.K. NPWU nepegade napameTpos
M< (bl OLLNOKN.

[I' )xenaTenbHO BCTaBMATb OT/Na404YHbIE MevyaTu BO BHYTPEHHUX
|Im» iy, r.K. oHM 6yayT paboTaTb OYEHb MHOIO pas, pacxoaysa Gymary
M npemun,

| <1W e Bce-TakM Heo6XOoAMMO BCTaBNATb MevaTb BO BHYTPEHHWI
Mum 0 3To genatot ¢ ycnosmem: IF K K THEN WRITELN.., roe

KOHCTaHTa; 3Ta neyaTtb paboTaeT TONIbKO MPU NepBbiX «K»
tipi i HUX Tena umkna.

| Dxabli onepatop OT/1af04HON NeyaTn AO0/MKEH codepXaTb MaeH-
|Iv]|HUNpyloLWwy0 YacTb, 4YTOObI MOXHO OblLIO ONpeaenuTb, Kakoi
....pyTOp neyaTn paboTan, T.e. MONAYYUTb JSIOTUYECKUIN crend; WX
»M|H.| 1 11, v oTAeNbHbIE CTPOKKU, YTOObLI MX 3aTeM ObINI0 NIErKo yOanThb.
/', \HO6CTBa O6HAPY)XEHMS OT/IAA404YHOW NeyaTn B TEKCTE MNpOrpamMmbl
M pekomeHAyeTcsa KakmM-imbo cnocobom BbIAeNATb (Hanpumep:
I «)WRII ELN... ( ****) nnn B KOHUgE orneparopa nucatb: O0TNagkKa).

| * in nOTNadoUYHbIX MevaTax UCNONb3YHTCHA LUKIbI, TO B Ka4yecTse
M ipnMcipoB aTKUX LUWKNOB Ha[0 MCMONb30BaTb NepemMeHHble, KOTopble
41 in N0O/b3YKOTCA B NporpaMmMe, 4Tobbl He MCNOPTUTbL Kakoe-HUbyab
H\ evoe (KaveHwue.

M1 mnonpocy ABMXEHUS OTNa[O4HbIX MevaTel MOXHO pPEKOMEeH-
«bIMAN..
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- rneyatb BBOAMMbIX AAHHbIX OCTaeTCA Ha BCe BpPeMs: ee MOXHO
paccmaTpuBaTb KakK 3arofloBOK — €OMHCTBEHHbI Cnoco6 KOHTPONs
BBEEHHbIX 3HAYEHWIA;

- nevyaTb MapamMeTpoB Mpoueayp yaansetrcda nocne nepsoro a$
pasa, Korga oHa jgana npaBWU/bHbIM pe3ynbTaT npu pabote Him
ornepaTopoB Bbi30Ba 3TOW MpOLeaypbl;

- nevatb B Kakoi-mbo YacTu nporpammbl yaansetca nocne 10T,
KaK 3Ta 4yacTb npasBu/bHO OoTpaboTana Ha BCeX TecTax;

- ecin nporpamma XpaHuTcs B O6MbGNMOTeEKe, TO OTNaQo4UNU-
neyaty nydwe He yaanaTb, a Nnpespawartb B KOMMEHTapuu;

- ecni BHOCU/INCb M3MEHEHUs B YacTb NPOrpamMmbl, U3 KOTOPOM
yAaneHbl neyatu, TO AOCTATOYMHO BCTaBUTb OAHY MedvaTb nocne Hol|
4YacTU: ecnn oHa MokKaxeT OWKn6Ky, TO HaAO NPOBEPUTbL Te OMepaTopsb|,
KOTOpblE MEHSANCS;

- [ONOMHUTESNbHbIE NeYyaTu BCTaBASAKTCA, €CNN He yAaeTcst o6HN
PY>XUTb OWKNOGKY; 3TUMM MeyaTaMn KOHTPOJIMPYIOTCH 3HaYeHUs rnepc
MEHHbIX, Y4acTBYKOLMX B (DOPMUPOBAHUN HEBEPHOIro pesysbTara,

K MHCTpymMeHTaM OT/MaAKM MOXHO OTHECTU TakKXe CUCTEeMLUH
cpeactea 9BM  — TpaHCNsATOpbl M KOMNUAATOPbI C S3bIKOB NpPOI
paMMUpPOBaHUSA, OMepauuoHHY0 cuUcTemy, Apyrune nporpamMmmHbI*
cpeacTsa OTNaaKu.

TpaHcNATopbl, Hanpumep,”™ yKa3blBalOT Ha MecTO npepbiBaHUU
OT/I@XMBAaeMOW MPOrpamMMbl, MO CBOEMY OMMCLIBAOT XapakTep OLum
KW, 4TO, KOHEYHO, Croco6CTBYeT BeAEHUI0 OTNadKu Mporpamm.

Nydwine pesynbTaTbl OT/AAKW MNPOrpamMmbl BCe >Xe AarT YHH
BepCa/ibHble PyYHble MeToAbl, MPUroaHble A5 bbiX A3bIKOB NPOI
paMmMMpoBaHUs.

B ogHOM akcnepumeHTe ogHa rpynna nporpaMMmCcTOB OGH»
pyxmnBana owmnbkm ¢ nomouwbto 3BM, gpyras — BpydHyr. O<U
rpynnbl Ha o6Hapy>xeHne OWNBOK 3aTpaTnan NPUMEPHO OANHAKObI»
BpeEMS.

MeToAabl OT/aAKN MPOrpaMMHOro obecrieyeHus

Ans nokanusaymu M yCTaHOBKU TOYHOW MpUpOAbl OLWMOGKM ©
nporpaMme WCMoOMb3YKT cTaTUYeckue u AUHAMWUYECKUe MeToApl
OT/1afK1N Nporpamm.

K cTtaTmyeckmm metogam OTHOCATCA MeTOAbl OTNagku, npo
KOTOpbLIX He TPebyeTcs BbIMOIHEHVE OTNAXMBAEMONM MpPOrpaMMbl HA
3BM. OHM 06BLIYHO TPEOYIT B6O0MbLINX YCUAUA OT NporpaMmmHa» un
He3HauyuTe bHbIX 3aTpaT MalMHHOIo BpeMeHN. OHM yHMBEpPCasbHbI U
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IHi...... ONs OoTNnagkym npogamm, HanucaHHbIX Ha No60M f3bike
LW n pammnpoBaHusi 1 UCNO/b3YEMbIX Ha Ntobon IBM.

<uwruyeckme MeTobl BK/HOYAKOT:

PY4YHYIO MPOKPYTKY MPOrpamMmsl;

NPOKPYTKY MpOrpamMmMbl NpOrpaMMHbIMW aHanmM3aTopamu (Har-
BVML1» KOMMWUAATOPOM); aBTOMaTU3UPOBAaHHbLIN aHann3 nporpamMmbl
| HuM cnyvae npoBoauTcA 6e3 BbIMOSIHEHUSA ee Ha 3BM 1 noatomy

| n KaTeropuo «CTaTUYECKNX»;

KO/NIEKTUBHYIO MPOBEPKY Mporpamm;

NPOBEPKY MporpaMmmbl NPOrpamMmMUCTOM-TEXHOMIONOM C Lefbio
UMtin M MHS 1 UCMPaBNEHUS B HEN TEXHOMOMMYECKUX OLUMOOK.

>M MepUMEHTa/IbHO YCTaHOB/IEHO, YTO B Mporpammax py4YHbIMU
Huiii.iMii ypgaetca obHapyxmBaTb oT 30 go 70 % nNporpamMmmMmHbIX W
bllwpwMmMyecknx owmMboK 13 obllero ymcna owmnbok, BbIABNEHHbLIX
NH<orn.llke. MNMpwn 3TOM OAHOBPEMEHHO OCYLLECTBNSAETCA A0paboTka
N1Npnvm € uenbio ynydlleHUs uX CTPYKTYPbl, JIOTUKU 06paboTKu
HHUHBIY U AN CHUXEHUS CMOXHOCTM Nocfenylolero asTomaTu-
* UTOro TecTupoBaHua Ha 3BM.

(aHOMUnYeckne meToabl CBA3aHbI CO 3HAYUTENbHLIM PacxXxoaoM
MLWnwworo BpeMeHn U1, BO3MOXHO, He MeHbLUMMMW 3aTtpatamu Tpyda
(UmmpymmncTa. B aTom cnyvae oT/iaZika nporpaMm MpoucxoamT CoB-

| IHO ¢ X BbINONHEHMEM Ha 3BM. [InHaMuyeckme MeToapl OTIaaKN
MW Dvm, Kak npaBuno, NpuBs3aHbl K KOHKpeTHoW 3BM u K
|[t<m |>rlnomy TpaHcnAaTopy (KOMOUAATOPY).

|  nwamMmuyecknm MeTogam OTHOCATCA:

TecTUpoBaHue;

MOUCK OWNBOK C NCMONb30BaHMEM CUCTEMHbIX CPEeCTB;

OoT/afka NporpamMmmbl B MHTEPAKTUBHOM pPeEXUME.

HyHelillee npaBuio OTNaAKU: He AenaTb CrieAyoLero Beixoga Ha
</ IM noka He 6yAeT pa3obpaHa Kaxaasa HalaeHHas owwnbka. U3
....... npaBwia CyLlecTByeT eAVHCTBEHHOE WCK/KOYEHVE: ecnv Haki-
WIH.I ' 6 owwnbok, KoTopble He gatT adekTa, TO MOXHO caenartb
hi inin BbIXog, Ha MawunHy (YCTPaHMB 3TU OWKNOKM), YTOBbLI MNOAYUYNTb
MulH I | B uncTom BMAOe (ecnn OH ecCTb),MOCKOJMIbKY HaOXeHne Hec-
PH L.LKMX OLIMOGOK MHOrga MOXeT faTb CaMbli HEeOXWOaHHbIA pe-
v M. WT.

Il in nporpammMmuncT ncyepnas Bce BO3MOXXHOCTM NMOUCKA OLUIMOKN,
HM H Hawen ee, TO Kak KpaliHee cpeACcTBO, MOXHO CAeMaTb BbIXOA Ha
MLUMWHY, HW4YEero He M3MEHMB B MporpamMme, HO A06aBMB nedyaTw,
inM.MwNue 3HavyeHUs WAOEHTUMUKATOPOB, y4acTByHOWUX B GoOp-
MUPOBaHMN HEBEPHOro 3HayeHus. I cHoBa NPOU3BECTU aHaUIN3 MOJY-
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YeHHbIX pe3ynbTatoB. KeBanugukauus nporpammmcta B OON.U in
OT/lafKN onpegensieTca TeM, CKOJIbKO MH(opmMauum o6 ombkax OH
CMOXeT NOosyYnTb U3 0A4HON Bbigaum 3BM.

PyyHas MpPoOKpyTKa MporpaMmmbl

PyyHasa npokpyTKa nporpammsl, UNn NpoBepKa nporpamMmmbl 3a CTOA
JIOM fBNSIETCA YHMBEPC&/IbHbIM M MOLLHbLIM, HO BeCcbMa TPYLOEMKUM
CpeAcTBOM MPOBEpPKM NpPOrpamMmbl Ha OWKWOKY U npuHagnexu! K
Hanbonee «cTapbiM» TpPaguuMamM B NpPOrpaMMmMpoBaHMU. I3TOT MMOA
XapakTepusyeT HeaBTOMaTU3NPOBaHHYI0, PYYHYIO AeATelbHOCTb Npo|
pammucTa.

K atomy metogy Hambonee 4acTO OTHOCAT:

— aHaM3 NUCTUHra nporpaMmbl Ha Ha/MumMe OLUNBOK;

— BbINOJ/IHEHME pPacyeToB A1 NMPOBEPKU TOYHOCTU pPe3y/bTaros,

— «Arpy 3a MawunHy», T.e. BbIMOJ/IHEHWE NPOrpamMmbl BPYYHYHO
BMecTo 3BM.

3T TpM npouecca MNO3BONAKT YACHUTb W MPOBEPUTbL JIOLWW N
nporpaMmMbl (OWNGKK anroputMmsatmm) M rnoToK AaHHbIX.

PyyHas npokpyTka nporpammbl Hambonee apgekTuBHa, KONT
owmnbKa foKanmMsoBaHa OCTATOYHO TOYHO, HO MOYEeMy-TO He BbINA
ngetca opyruMmm npuemMamm.

O6bIYHO NPOKPYUYMBAOT HEOO/bLUYIO YacTb MPOrpaMmbl — MAPOrc
pseTca NyTb, KOTOPbLIA nNpowaa nporpaMmma nNpuv TexX WUCXOAHbLIX
OaHHbIX, KOTOpble el Oblin AaHbl OO TOro MecTa, rae MposBUIMCH
owmbka. 3aTem NMpPoOBOOAT O6PaTHOE OTC/eXMBaHNE UAEHTUDNKATOPOM
O6bIYHO OOGHapyXMBaKTCA OLWMOKN anropuTMm3almm Tuna Heyd
TEHHOro 0coboro cnyvas.

O6paTHoe oOTcnexmeaHne UAeHTUPUKATOPOB — 3TO otbei HU
BOMPOC «rAae Cnyunnocb3> U OT4aCTU «mnoyemy cnydusiock.V OwnOKm
MposiBNAETCA Mexay nocnefHell NpaBubHO OTpaboTaBLUell 1 NMepMoi
HenpasWbHO OTpaboTaBLlei MedyaTblo. ITOT hparMeHT MNpPorpamMmbl
SIBNSIETCA CTAPTOBOM TOYKOW MOWUCKA OWMNOKM M MO3TOMY MoAnexu!
nccnenoBaHUo, XOTA camMa OWMbBKa valle BCEero MOXeT HaxoAuTbCA M
Apyrom mecte. Mpu oTcAeXuBaHUN NOEHTUIUKATOPOB cneayeT NoeH»
AHHO KOHTPOZIMPOBaTb OMMCaHusA, T.K. HenpasW/bHOE OMUCaHLL
nepemMeHHbIX Bbi3biBaeT NMpeobpasoBaHve MpucBanBaeMbIX 3HAYEHUMN

Bo Bpems py4yHOli MPOKPYTKU MPOrpamMmbl BbIMUCLIBAOTCA HI
naeHTUMKaTopsbl, pabdoTalwolwme B AaHHOM MeCcTe Mporpammbl U KX
3HayeHusa. Mpn KaXAoM M3MEHEeHUU 3HavyeHusa wunaeHTudukatop!!
CTapoe 3HayeHVe 3a4epKMBaAETCs M Ha ero Mecre WM psaom 3aHH
CblBAaeTCA HOBOe 3HayeHuWe. B yacTHOCTW, 6yayT OBHapy>XeHbl HeoH
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pUNNHble MNepeMeHHble, JINWIHNE MEpPeMEeHHble N HEBEPHblE Mpe-
w/lpy I™>BaHMs1 X TUMOB. 1151 MacCMBOB MOXHO HapucoBaTb pamKy,
..... pXXallyt HY>XHOE KOMMYEeCTBO Mosvumin. Torga npy owmbke tuna
BblK 111 nHaekca 3a dpaHMLy maccuBa 3TO 6yAeT cpaly O6HapyXeHo,
| » ouepenHoOe 3HaYeHWe nMpuaeTcs 6paTb WM 3anucbiBaTh 3a rpaHn-
MHMW MOV pamKu.

Ho Bpemsi aHa/M3a NNCTMHIa MAporpamMmbl HEOGXOAMMO NpUAep-
VIMULLLCKM KOHLIENUMIA KOHTPONS YTBEPXAEHWN. YTBEpXAeHNe — 3TO
npuaoXeHue, yctaHaBNuBalollee HEKOTOPbIA (hakT. B nporpaMmMHOM
I mi.h'ic - 3ToO ycTaHOBNeHMEe WUCTUHbLI B MNpouecce BbINOJIHEHUSA
vjvm p,IMMbI.«JTOKanlbHOE» YTBEPXAEHWE A0/MKHO ObiTb MCTUHHBLIM B
[MUKr ero onucaHusl, «rnobasibHoe» yTBepPXAeHWe — B /1I0OGOW TOuKe
MpLL, pamMMbl.

Jlornka nowvcka owwmnobKu

O6paTHOe oTcnexmnBaHue NAeHTUPNKaATopoB — Hanbosee YacTbii
npvem nouvcka owWnboK — ornepauus O0BOMbLHO TpyAoeMKas, T.K. B
MrcTo NposiBNeHns OWnbKM nporpaMmma Morna npunTyu HeCKONbKUMU
MY1/M1, n nonbiTKa OTCNefuTb MO BCEM BETBAM 3HayeHUA BcexX
O3MMbIX N KOCBEHHbIX Y4aCTHUKOB (hOPMUPOBAHUSA HEBEPHOIO Pe3y/ib—
ML, NPUBOAUT K S1aBMHOOOpa3HOMY HapacTaHWIO Kosm4yecTBa nogy/ie-
AnWIMX OTCNEeXMBaHUID NAEHTUPNKATOPOB.

Jlornyeckmne paccyxgeHus MnomorakwT oTcedb HeKOoTOopble Ba-
lin.111bl BbINONHEHUA NpOdamMMbl:

Ha Bblgaye nmeem cuTyauumo 1,

4YTOObI OHa cryynnacb, Hago 4TOObl 6bI10 2 U 3 1 NGO YTOOLI
fwm.rio 4;

cuTyaums 2 He MOXET ObITb, T.K..... ; UTOGbI 6b110 4, HaJO ...

Ha kKakgom Llare Takoro aHaimMsa npuxoautcs AenaTb Kopo-
irin.kne pyyHble nporpaMmmHble MPOKPYTKN WM KOPOTKUE OTcre-
e/nanns o4HOro-Asyx NAeHTUPNKATOPOB.

Jlornka paccyxgeHna Ha Kaxgom oTAeflbHOM ware O6blYHO
mni/nres K o4HOMY U3 ABYX 3aK/IHUYEHUN:

1) nporpamma npowna no Betsn N, T.K. nepemeHHasa X nosayuymna
*1in TMeHunna) 3HayeHue X, a 3TO eAUHCTBEHHas BeTBb, Ae 3TO
MOXc! 6bITb...;

2) nporpamma 3aBeloMO He npoxoawna no setsu N, T.K. Ha 3TOM
ur il nepemeHHas X A0/MKHA NOAYYUTb (MU N3MEHUTb) 3HAYEHUE X,
4Yno He HabnwAANOCH.

Moao6HbI aHanNM3 ABYX-TPEX MEepPeMeHHbIX Hepeako MNo3BONseT
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onpeAennTb €AVIHCTBEHHbI BapuaHT BbIMO/IHEHUS MPOrpaMMbl aun»
B CU/IbHO BETBJ/IEHHbLIX MpPOrpaMmax.

Ecnn oTnagouyHble neyatu He MNO3BOMSAKT A0CTaTOYHO TOYHO
NoKann3osaTtb OWKMBGKY, TO 0COBOro BHUMaHUSA TpebytoT BeTBM Npoi
paMMbl, KOTOpble paboTaloT BrepBble UM B HEOObIYHbLIX YC/TIOBUAX

BeTBn, paboTaBlune BMepBble, OMPeAeNTb JIETKO.

MoHATNe «HeobblYHbIE YCN0BUS» (hopManm3auun He nogaaetcs, n
3TOM CUTyauMm HafAo MOCTapaTbCA MOHATb, YEM OT/IMYAETCH tcci t
TOUYKN 3pPEHUsI KaxKAoro 6s10ka OT TexX TeCcTOB, KOTOpble MPOHUK

yCneLwHo.
®parMeHT MporpamMmbl MPaBU/ILHO BbIMOMHSAETCA MepBblii pas u
HenpaBUAbHO — B Mocneaylowme pasbl — TUMUYHAS OWNGKU H

Haya/lbHbIX MPUCBOEHUSAX.
HenpaBunbHO o6pabaTbiBasiCA MEPBbIM UM MOCNeAHWI 3n1eMCL,

— Hambonee BeposiTHas owWMbKa — He XBaTaeT 1 WM JINWHAA | un

Ha4ya/lbHOM WM B KOHEYHOM 3HayeHuM napameTpa LuKia.

OTnazka nporpaMMHOro oGecrneyeHus B
WHTEPAKTVBHOM pPeXuMe

OTnagka B UHTEPAKTUBHOM pexnmMe — 3TO MPOLECC HaXOXAEHUN
M ucnpasfeHns oWnboK B nporpamMme, rnpuv KOTOpom obecnevymBaeH v
BO3MOXHOCTb BMelUaTe/IbCTBa 4YesioBeKa B XOf, BbIMOSHEHWS Npoi
pamMmbl.

B aTom cnyyae nporpammMmcT MOXET BbIMOMHUTbL 3a KOPOTKMUIA
ceaHC paboTbl 3a Aucnneem TO, YTO OObIYHO TpebyeT HeCKOSbKU*
BbIXO40B Ha OBM B MakeTHOM pexume.

C [pyroii CTOpOHbI: Y NpPOrpamMmmMucTa OCTaeTCcsi MeHbLUe BpeMeHU
0N BbIMOJIHEHUA OCT&/IbHbIX PaboT TakuMX, Kak oopmieHune [OKY
MEHTauMnU WM BbINONIHEHWE APYrvX MPOEKTOB, B pe3y/ibTare 4ero
MPOn3BOANTENBHOCTL €ro TpyJa He MOBbIaeTCss C TOW XXe WHTCH
CYBHOCTbIO, C KaKOli coKpaljaeTcs BpeMs MOMCKa OLLUMOOK.

OTnaxmneaa nporpamMmmy WHTEPAKTUBHO, HEKOTOPbIE MPOrpHM
MWUCTbI CTPEMATCA cpa3y MPUHATbL PeLleHue O HeobXoAUMBIX KOop
pPeKTUpoOBKax MNporpamMmbl, MOCKOJIbKY OHW MOryT ObiTb CAefaHbl
«HEMeA IEHHO». 3TU «ObICTPblE» KOPPEKTUPOBKU MPOrpamMmbl Yxe
yepe3 KOPOTKOe BPeMSs OKaXKyTCA HerpasBu/bHbIMU («CKOpOCMesbIMn-)
Bcerpga cnegyet HETOPOM/MBO M BAYMYMBO NMPOCMOTPETHL BCE BAPUaHThI
peLleHns KOPPEKTUPOBOK MnporpamMmbl. C Le/bio onpeaennTtb Kak nin
KOPPEKTUPOBKN MOBMAUAIOT Ha gpyrve yacTu nporpamMmbl?

Jpyras 6ega oTnagku rnporpaMMmbl B MHTEPAKTUBHOM PEXUME HO
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VN epuMeHTa/lbHble» WUCMpPaBNeHnNs Tuna: «NOCMOTPUM, 4YTO MOJy-
MH. ecnn...». X HeobxoamMmMo nsberatb, T.K. OHU TONILKO B MyCTYHO
yoaytoT Bpems. HyXHO TwaTesibHO uccnefoBatb, YTO MMEHHO B
lWpaMmMe BbIMO/IHAETCA BEPHO, a YTO — HEBEPHO, A48 BblpaboTKM

HUTN NN HECKOJIbKNX TMNOTE3 O NPUpOoAE OLNOKU, N UCMIPaBUTDL ee.
MporpamMmMncT, B pacnopsikeHnn KOTOPOro npegocTaBfieH 3KpaH-

lImIl  TepMuHan, HEUCTOBO MeEHSAEeT CTPOKW MnporpamMmmbl O4HY 3a

MpMoii, YTO NPUBOAUT K HEBObLIOMY pe3ynbTaTy. OH MOXeT BHOCUTb

fli'i nopagoyHble, MIOXO MpoAyMaHHblIE U3MEHEHUs, KOTopble npu-

I\l TONbKO K HOBbIM OWKWbGKam. B Takmx criyqasx fiydlle BCTaTb M3-3a

(rpmumnana, pacnedatatb TEKCT MporpamMmbl, MNO3BOMAAKOWMA NOM-

....... ee 0603peThb (4719 NONHON0 NOHMMAaHUS TOro, YTO MPOUCXOAUT

* M|H/ paMMOIn), U NPOBECTU MPOBEPKY MPOrpamMmMbl 3a CTO/IOM.

ABTOHOMHasi OT/laZiKa YacTeil nporpaMmbl

ABTOHOMHas OT/lafKa yacTeil nNporpaMmmbl OTHOCUTCA K YCKO-
peHHbIM MeToZam OT/iafKuM nporpaMm M NPOUCXOANUT LIeHOoM fonon-
MM M.HbIX 3aTpaT Ha NporpaMMmpoBaHue.

Mporpamma pasbusaeTcs Ha OTHOCUTE/IbHO He3aBUCUMbIE YacTu U
MUIWIN 4acTb OT/IAXKMBAETCA OTAESIbHO OT APYrnx, Mpuyem BCe 4acTun
ol MivBalTCA OAHOBPEMEHHO, YTO MO3BONSAET COKPaTUTb BPeEMS
1041n Bo CTONBKO pas, CKObKO YacTel yaanoch BblaennTb. MOCKOMbKY
| hi nporpammbl Bce e Kak-TO CBA3aHbl MeXay CO60M, TO Kaxayto
YUCTb HEOobXOAMMO OO0MOJSHUTL 6/10KaMu, UMUTUPYIOLWMMU paboTy
W W+ MN.HbIX YacTeli(3TO 1 ecTb Te camble AOMOJIHUTENbHbIE 3aTpaThl). B
npocreiiwem cnyyae 3To 6710k, BbIBOAALLME 3apaHee NpPOoCYUTaHHbIe
bIHHbIE.

KonnekTuBHas NMpoBepka nporpamMmbi

KonnektnBHaa npoBepka — 3TO MNpoLiecc, Npyv KOTOpom bGpuraga
NPoi paMMUCTOB TLLATENIbHO NpocMaTpmBaeT NporpaMmy UM ee YacTb
n nopsiake MHcnekuun (KOHTPOJ/Ib MPOrpamMmbl, CKBO3HOW MNPOCMOTP
H L.LM.).

Llenso KOMNEKTUBHOW MPOBEPKU SBASETCSH MOBbILEHWE Ha-
I' enocTn nporpammbi.

6puraga nporpaMmMuUcToB coobLla NPoBepseT NporpaMmMmy ¢ pasHbiX
%K heHUa y4yacTHUKOB MNPOBEPKU, BbIMCKMBAA OLUMOKMK, KOTOpble
«tin hi YCKOJ/Ib3HYTb MPU MEHee LIWPOKOM MoAxXoae.

KonnektneHas npoBepka nNporpaMm o6nafaeT CyL,eCTBEHHbIM
npenmMyLLLeCTBOM: NPOrpaMMMUCTbI CTapatoTcs BbIMO/IHUTL CBOKO paboTy
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nydwe, 3Hasd, 4yTOo Nporpammy 6yayT KpUTUYECKW paccmaTpusaTtb W
konnern. Kpome TOoro, nporpamMMmncTbl COBEPLUEHCTBYIOT CBOV METOAbl
M CTUb paboTbl B pe3ysnbTarte o6MeHa MHEHUSMU U OMbITOM.

OpHako 34ecb ecTb M CBOU TpyAHOCTU. [poBepka nporpammbl
yacTo HyaHoe, 3anyTaHHoOe Aeno. Ana 3dheKTUBHOW MpPOBEPKU
HeO6XOA4MMbl METOAMYHOCTb W CKPYMyne3HocTb. [lo 3TOoW MNpuyYvH»
3aMHTepecoBarTb ee y4aCTHWMKOB BeCbMa CJ/IOXXHO, O4HaKo CTUMY
NMpoBaTtb KX YpesBblYaiHO BaXXHO, T.K. MPU OTCYTCTBUM [OCTATOYHOM
BHMMATE/IbHOCTU MPOBEpKa MNporpaMmmbl TepseT CMbICH.

Kpome ToOro, ato goporoii metod. OnbIT NMOKa3biBaeT, YTO B MLl
MOXeT ObITb MPOBEPEHO OKOJI0 CTa OMNepaTopoB MCXOAHONo TEKCT »
BHMMaHMe y4YaCTHMKOB 4yepe3 yac paboTbl paccemBaeTcs.

[Ans nporpammbl 60/bLLIOFO0 06beMa CTOMMOCTb U AnauTensHoe 1b
KOJIIEKTMBHOW MPOBEPKU MOFYyT CTaTb HEMNpeoAo/MMbIM MNpensaTo
BMeM. O3TOMy B Takmx OGCTOATENbCTBAX LesiecoobpasHee MpoOBeEPHU,
K/II0YEeBble y4yaCTKU MporpamMmsbl, a ocTajlbHble — BbIGOPOYHO.

B rpynny KOHTpons o6bl4HO BXOAAT OT 3 A0 5 cheumanucT»
pasnuyHoi kBanuukauum. Bo rnase rpynnbl JO/MKEH ObiTb BbICOKU
KBa/IM(ULLMPOBaHHbIA MPOrpaMMMUCT, OTBETCTBEHHLIA 3a FpyLUn
nporpammM, B KOTOPYH BXOAUT AaHHbIA MoAynb. 18 KOHTPUAW
OOKYMEHTOB W CTPYKTYPHOrO MOCTPOEHUA MOAYNA Heobxoanmo
yyacTue TexHosora rno rnporpaMMrnpoBaHmnio. PYKOBOACTBO HE fo/KHO
noakn4yaTbCs K 3TOMY npoueccy BO M3bexaHue MNpOBEPKU Npoi
paMMucTa, a He ero rnporpamMmbl.

TecToBble faHHble 3apaHee MOAroTaBNMBalOTCA pPa3paboTyMKOM
nporpamMmsbl C Lefblo OXBaTUTb OCHOBHbIE MapLUPyTbl €e UCMOJIHEHUN
M MOryT OOMNOJHATLCA YleHaMu TFpynnbl B NpoLecce aHam3a.

BbisiBNEeHHble OLMOKU XenatesibHO YCTPaHATb A0 ClefytoLem»
3aceflaHusA rpynnbl U MNPOAO/MKaTb CleAyrLmii CKBO3HOW npocmolp
rnocrnie KpaTtkoro KOMMeHTUPOBaHUA NMPOBeAEHHbIX KOPPEKTUPOBOK U
pe3ynbTare No4roTaBNBaOTCA N YTOUYHAKOTCA COCTaB TECTOB U Habop
3Ta/IOHOB /19 TeCTMpoBaHUA Ha OBM C mMcrnosnHeHnemMm nporpavm

Cuncrtema aBToMmatusauumn OT1adKu nporpaMmmMmHoro obecrneyeHumn

MonCK HEKOTOPbIX OWKNOOK, coaepXallmxcsa B CTPYKTYpe AaHHbIX
WU, B OCOBEHHOCTU, B JIOTUYECKON CTPYKTYpe MPOrpamMbl, MoxHO
aBTOMaTU3nMpoBaTb. ABTOMATU3NPOBAHHLIN aHaIM3 MporpaMmbl h i
npegMeT BbIsIBIEHUA OWKMOGOK B Hel npou3sBogmTca 6e3 ee BblMON
HeHuss Ha 9BM 1 noaTomy nonagaeT B KAaTEropuio «CTaTMUYECKUX»

Cuctema aBTOMaTu3auun OTMaAKM MNPOrpamMMHOro o6ecrneyvyeHun
(CAO NO) npepctaBnser cob60l COBOKYMHOCTb MPOrpamMmHbIX
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pKACrB, npeaHasHavyeHHbIX A1 aBTOMaTM3auum MNpoueccoB ycra-
HLL U ns dhakTa NpaBuibHOCTU (YHKLMOHUPOBaHUA paspaboTaHHbIX
«eer PpIMMHBIX M3OeNniA, a Takke A5 06HapYXXeHWs, fioKanusaunum m
ft i|itHeHVA owKn6OK B alropuTMax M rnporpamMmmax.

</J10 MO BbINOAHAET cneaytoline PyHKLNN:

KOHTPO/Ib MNPaBUbHOCTM TECTOB W 3afaHuii Ha OTnajkKy,
" |.TNEHHbIX Ha BXOAHbIX f3blKaxX OTAaAKWM, W Bblgava MHAopmauum
H MM Ic n xapakrtepe OWnBOK,;

BbIMO/IHEHME OT/Ma404HbIX 3a4aHWA NpU MNOMOLLUU CUCTEMDbI
LUMHN IMHAN 3a[@aHUiA, TECTOB U NX UCMOJSTHEHUS;

MOe/IMPOBaHME N WHTepnpeTauuss CUCTEMbl KOMaHL, yrnpas-
nawoweii 3BM B Tex cnydyaax, Korga OTnaZika MporpaMMHOro obtec-
' NHSA BbLINONHAETCHA Ha BbIYUC/INTENIbHOW MaluMHe C WHOW cuc-
VMO KomaHg4;

BblJaya oneparopy pe3y/bTaTOB OTNaAKM U HeobXoAUMbIX
MPOMEXYTOUYHbIX OaHHbIX Ha A3blke OTNaAKu nocne wux npensa-
pv U NibHOW 06paboTKK;

KOPPEKTMPOBKa OTNaXUBAEMOI MpoOrpaMmMbl Mo 3aJaHuio ore-
pMUMM C LEeNblo UcrpasfeHns 06Hapy>XXeHHbIX OLN6OoK.

Hwuxe nepeuuncneHsl NpyMepbl OWMO0K, KOTOpble MOXXHO ObBHa-
pv*nlb aBTOMaTU3NPYOLWNMU aHasm3aTopamMm MporpamMm.

| lMepemMeHHble He onucaHbl UK ONucaHbl HernpasusbHO.

). MNepemMeHHble UCNOL3YIOTCA Mpexae, Yem UM Obl10 NPUCBOEHO
T.MeHne, NNN NPUCBOEHHOE 3HAYEHME HUKOrAa He UCMOo/b3yeTcs.

| Vcnonb3yoTca HeaonycTuMble A3blKOBble (hopMbl (Hanpumep,
'U'npmeTmka ¢ pasHOTUMNHLIMU MepeMeHHbIMN).

4 HapylweHune corfnaweHuin o HanmeHoBaHUAX (NepeMeHHbIX,
In=>nnporpamMmM, MeTOK OMNepaTopoB...).

5 TlepeycnoxHeHHas CTpPyKTypa (UWUKAbl WAX YC/OBHbLIE oOne-
p1 1151 CANWKOM F1Y60KO NN HENPaBU/IbHO BJIOXEHDI).

(> MNposepka aprymeHTOB noAnporpamMmbl (COOTBETCTBUE op-
M/ M.HOFO N (QaKTUYECKOr0 3HAYEHWUN).

7 TMpoTuBopeuns B AepesBe Bbi3blBAEMbIX MoOAMNporpamMm (Henpe-
iivi MOTPEHHbIE LLMKJIbI).

N lMpoTnBOpeUYMBOCTb Habopa rnobdanbHbIX AaHHbIX (06LWMX 6/10-
H>H),

HeBbINOMHMMbIE YC/IOBUSA.

K). MoTepsa ynpasneHus (Hanpumep, onepatopom GO TO nepe-
MUT ynpaB/fieHWe Ha HeCyLlecTBYHOLMIA onepaTop).

Il He3amkHyTas noruka.

12 OwmnboyHaa norvka (HanpumMmep, NOTeHUNaIbHO 6eCKOHEeYHble
HUK/bI).



PESIOME

* Mon oWNOKOW B LUMPOKOM CMbIC/E C/I0Ba MOHVMAaEeTCsi HeMm|L
BU/IbHOCTb, MOFPELWHOCTb WM HEeyMbIlLIeHHOEe, HEBOJSIbHOE WCKU
XXeHne obbekTa unam npouecca. Npu 3ToM nogpasymeBaeTcs, 4T
M3BECTHO MpPaBU/IbHOE WIN HEUCKAaKEHHOEe 3Ta/IoOHHOE COCTOS U
06beKTa, K KOTOPOMY OTHOCUTCS OLUMOKA.

* CunmtaeTcs, 4YTO ecnu nporpamMma He BbIMOSHSAET TOro, 4T
nosb3oBaTe/lb OT HEE OXUAAET, TO B Heli MMeeTcs oLInbKa.

* MickaxeHus B TeKcTe nporpamm (MepBUYHbIE OLUMOKMK) HU LU
IOTCA 3neMeHTaMu, NoAnexalwnmm KOppeKTUpoBke. OAHAKO Hr
NoCpeacTBEHHO Ha/lMuMe OLNOKN OB6HapY>XXMBaeTCa MO ee BTOPUYHbLIM
MPOSIBIEHUAM — MO UCKaXEHUI0 BbIXOAHbLIX Pe3yNbTaToOB UCMOMHEHUN
nporpamMm.

* OWKNBKY MOXHO OTHECTU K OAHOMY W3 HMKEeNnepeyucsieHT.n
K/1aCCOB:CUCTEMHbIE OLUMOKM, OWNOKM B BbIGOpE airoputma, asto
pUTMMYECKME OLWKNOKU, TEXHONOMMYEeCKUe OLWUOBKK, MporpamMmmHb!
OLLNGBKMN.

* HekayecTBeHHOe ornpegesnieHne TpeboBaHU K nporpaMmmMe npv
BOAMT K CO3[4aHUI0 Mporpammbl, KOTOpas OyaeT MpaBUbHO perbly,
HEBEPHO CChOPMYNMPOBaHHYO 3aauy.

* McnpaBneHme CUHTaKCUYECKUX OLIMBOK OCYLLEeCTBSETCH MpPOC
TO — [0CTaTOYHO CPaBHUTH (YOPMaT MCMPaBMSEMON KOHCTPYKLUUU »
CUHTaAKCUCOM B CMPaBOYHUKE N UCMPaBUTb €ro.

* CemaHTU4yeckas owubka He hopmannsyema U MO3ITOMY OHU
COCTaBnsieT OCHOBY OTNa/KW.

* 3aluTHOe NporpaMMuUpoBaHME OCHOBAHO Ha BaXHOW npen
nocblfiKe: XyAdlee, 4YTO MOXeT cAenaTb MOAy/b, — 3TO MPUMHM.
HenpaBW/bHble BXOAHble AaHHble U 3aTeM BEepPHYTb HEBEPHbIN, HU
NpaBAoONoOA06HbIV pe3ynbTar.

* ECNu NporpamMmmMmcT yoexxaeH, YTO OH MOXeT nucaTb NporpamMmbl
npaBWIbHO, Tak OHO U ByAeT. Ecnun e OH ybexaeH, YTO HamucaHn.Lw
MM nporpamMmMa HemnpemMeHHO COAEPXMUT OLUMOKMN, — OHU HEeU30EeXHbI

* CaMmblli yylinii crnoco6 opraHmMsaLmnn oTNaaKu — 37O CBeAeHVe
K MUHUMYMY HEOBXOANMOCTU B HEN.

* O kBaAudUKaLMU NporpaMMucTa CyastT Mo 4YUCNy OLIMBOK
06Hapy>XnBaeMbIX B €ro nporpaMMHOM o6ecrnevyeHnn mocsie TOro, KvK
OHO NepefaHo AN5 LWMPOKOro MCMoib30BaHUs.

* Jlydywe wvMeTb penyTauuio MeganuTenlbHOro nporpamMmmMmcta, Ho
co3jalwllero xopouwuve n TulatenbHO BbIBEPEHHble MPOrpamMmHbI’
NPoOAYKTbl, YeM penyTaunto 6bICTPO paboTaroLero NPorpaMMmnCTa, Ho
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(1y=>nl)aTtbiBaloLLIEr0 MporpaMMHble U3Aenuns, UcnelpeHHble ownb-
UMK,

¢ OWwKnbKy HalTM M UCNpaBuUTb TPyaHee, YeM ee He AOMyCTUTb.

* TecTupoBaHMEe — 3TO MPOLECC BbIMNOMIHEHUA MPOrPaMMHOro
iifit i neyeHna ¢ uenblo onpegeneHMs Mecta HEKOPPEKTHOro ero
<HHKHWOHMPOBaHUSA.

* [ecT — 3TO MPOCYUTAHHbLIA BPYYHYHO WM APYruM Croco6oM
npumMep, WUCXOAHble, MPOMEXYTOYHblE W KOHEeYHble pe3yfbTaThbl
HMMPOr0 WCMOJb3YKTCA A1 KOHTPO/A MPaBUIbHOCTU (XKUBYYECTU)
NPoi paMMHOIro o6ecneyeHus.

* lecTbl COCTaBAAKTCA Mocne pa3paboTKM anroputMa, HO A0
MpLU paMMUPOBaHUS.

*.Ecnun nporpammHOe wu3genue npaBubHO BeAET cebsi Ans co-
in Toro Habopa TecToB, elle HeT OCHOBaHWI yTBepXAaTb, UTO B HEM

M1 1l nepxpatoLlime KOPPEKTHOCTb (DYHKLLMOHUPOBaHUSA NPOrpaMMHOro
MHEHUSA, ABAAITCA HeaddeKTUBHbIMU, T.K. NPUBOAAT K becrno-
<V inMM 3aTpatamM pecypcoB U BPeMEeHW.

* TeCT COCTOUT N3 UCXOAHbIX AaHHbIX N TeX 3HayeHui (pesynb-
wpylowme, a NHorga v rnpPoMeXxyToUHble), KOTOpble OO/DKHO BblOaTtb
nporpaMMHoe obecrieyeHne npu paboTe Mo 3TOMy TecTy.

* KoMMNekT TecToB AO/MKEH ob6ecneynTb MPOBEPKY BCeX Ba-
pvaHTOB BHellHero adyhekrta MNpOrpamMmMHOro M3genvs 1 BapuaHToB
<T WHYrpeHHelh paboTbl anroputma.

> KOMMeKT TecToB A0/MKEH OblTb Takum, 4YTOObl BCe BETBU
| HopuTMa 6bIIM NMPOMAEHbI MO KpaliHell Mepe NO O4HOMY pasy, a Tak
<( NpoOBepeHbl BCE KOHTPOAMUPYIOLLME MpeaeribHble U BbIPOXAEHHbIE
Inyyaun.

* CocTaBfieHne TeCTOB — 3TO WCKYCCTBO, T.K. MOJIHOCTbIO 3TOT
npouecc opManimsaumm He NoaaaeTcs.

* [pocTble TeCTbl MPOBEPAIOT HAYa/IbHYIO Lie/lb TECTUPOBaHMUA, T.e.
paboTaeT M NporpaMmmHoe ob6ecneyeHne Boobwe. TecT, KOTOPbLIA
W. NONb3yeTca A7 MNPOBEPKM OCHOBHOW BETBM MPOrpamMmbl, OO/MKEH
OBHapyX1UTb rpydble OLNOKN. YCNOXHEHME TECTOBbIX AaHHbLIX AO/HKHO
NPONCXoAnTb NOCTEMNEHHO.

* [pouecc TeCcTUpOBaHWUSA MPOrpamMMHOro o6ecneyeHus MOXHO
IMTCcAnTe Ha TpW 3aTana: NpoBepKa B HOPMasibHbIX YC/OBUAX, MPO-
Vlpka B 3aKCTpeMasbHbiX YCNOBUAX, MPOBEPKA B WUCKIOUYUTENbHbIX
eUryaHusx.

* TMop, oTNaaKol NoOHMMAaeTcsl MPOoLEeCcC, NO3BONSAOWMA MOAYYNTb
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nporpamMmHoe obecneveHne, MYHKLMOHUPYLOLLLEE C HYXHbIMU XapuK
TepucTukamm B 3afaHHON 061acTU BXOOHbLIX OaHHbIX.

* OTnagka He sABNseTCA PasHOBUAHOCTLIO TECTUPOBAHUA:

— TecTUpOBaHMWE - 3TO AeATefIbHOCTb, HarpasfieHHas Ha O6HU
pyXeHune owunbok;

— OoT/lafika Hanpas/ieHa Ha YCTaHOBJIEHWE TOYHOU NpUpPoAbI
N3BECTHONM OWN6KK, a 3aTeM — Ha MCMpaB/ieHNe 3TOM OLINOKK;

— pe3ynbTartbl TECTUPOBAHUA ABMAIOTCA MCXOAHbIMU [aHHbIMU
ON9 OT/afKu.

* OTnagka — 3TO 3Tan pa3paboTky, Ha KOTOPOM YCTpaHUM!HM
He[loCTaTKM TOMbKO YTO CO3[AHHOro MpPOrpaMMHOro o6ecneyeHus.

* Tpouecc obHapyXeHusa oWwnb0oK B NporpaMme xapakrepusyerte*
BbISIBIEHNEM B HeEM ABYX MECT: TOUYKM O6Hapy>XeHus 1 TOYKWU MpPO
NCXOXAEHNS OLLINOKN.

* AnA NoK&uM3aumn M YCTaHOBKWM TOYHOW MNPUPOAbI OLNOKU u
rnporpamMmMe MCMOJIb3YIOT CTartuvyeckne v AuUHaMUYeCKue MeToabl
OT/1afK1 NpPOorpamm.

* K cTaTMyecKMm OTHOCATCA MeToAbl OT/afdKW, MPU KOTOPbIX H«
TpebyeTca BbIMOJIHEHVE OT/aXKMBAEMOM NporpaMmmbl Ha IBM.

* K gnHamMnyecknMm OTHOCATCA MEeTOAbl OTNafKW, MPU KOTOPbIX
oT/lafiKa MporpaMMm MnponCXoAuT COBMECTHO C MX BbIMOJSIHEHVMEM HA
3BM.

OHW, Kak npasBwio, NMpPuBA3aHbl K KOHKPETHOW 3BM © K KOHK*
peTHOMY TpaHCAATOpY (KOMMUNATOPY).

* PyyHasa NpoOKpyTKa nporpamMmsbl, WX MpoBepKa MporpaMmbl L
CTO/IOM ABMISIETCA YHUBEPCaNbHbIM W MOLLHbLIM, HO BecbMa TPyAo-
eMKUM CpefiCTBOM MPOBEPKU MPOrpammbl Ha OLLMOKY.

* OTnafika B WHTEPAKTMBHOM pexume — 3TO Npouecc Haxo*
JeHVA N ncnpa&yeHus owWM6OK B MporpaMme, Mpu KOTopoMm 06a
rneynBaeTcs BO3MOXHOCTb BMeLLATENbCTBA YesioBeKa B XOA, BbIMON
HEHUA MNPOrpamMmMbi.

* KonnekTuBHas MpoBepka — 3TO MPOLEecc, Npv KOTopom 6pu
raga npoaMMmMCTOB TLWATENBHO MNpocMadmnBaeT NporpamMmmy WM oc
yacTb B Mopsiike WHCNEKUUM (KOHTPO/b MpPOrpaMmbl, CKBO3HOM
MnpPOCMOTP 1 T.M.).

* Llenblo KON/TEKTUBHOW MPOBEPKN ABNSETCA MOBbILWEHUE ii.i
[eXHocru nporpaMMHoOro obecrieyeHus.

* AN KOHTPONA [OKYMEHTOB W CHYKTYPHOro nocoeHns Mo
Oyna HeobxoAMMO yyacTuve TexHosora rno nNporpaMMmpoBaHuio.

* Jlormka paccyXgeHusi Ha KaxaoM OTAe/lbHOM Lware OOblYHO
CBOAMTCS K OO4HOMY M3 ABYX 3aK/OUYEHWIA:
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nporpamma npowsia no Beteu N, T.K. NepeMeHHas X nonyyumna
Inin n3mMeHwna) 3HayeHMe X, a 3TO eAMHCTBEHHas BETBb, rAe 3TO
MOXET OblITb...

nporpamMma 3aeBeioMO He npoxoawna no BeTBu N, T.K. Ha 3TOM
HMBU nNepeMeHHas X A0/DKHA MOAyYnTb (UM M3MEHUTb) 3HAYEHUnE X,
/40 He Habn[anochb.

Tembl ana noBTOpPeHUA

| Owwnbka. Knaccbl owWmMBOK.
MepBUYHbIE 1 BTOPUYHbIE OLUNOKMN.
|  CuHTaKcuyeckue 1 ceMaHTUYECKNE OLLUMOKMN.
| YawmtHOoe nporpamMmmmpoBaHue.
MporpammypoBaHvie 6e3 OLUNGOK.
TecTnpoBaHMe NPOrpamMMHOro obecrneyeHus.
/ ToHaTre TecTa. KomnnekT Tectos. Mpumep TecTa,
n |pu stTana npouecca TeCTUPOBaHWA NPOMaMMHOro obecreyeHus,
4 MeToapl TeCTUPOBaHUS.
H -Anbtha» 1 «beTa» TeCTMpoBaHMSA MPOrpPaMMHOro O6ecrneyvyeHus.
Il AKCMOMBbI TeCTUpPOBaHUA.
| * OTnagka npodaMMHOro obecrneyeHus.
| (CtaTnyeckne v AMHaMMUYeCcKMe MeToAbl OTNafKu MpPOorpaMmMmHOro
obecneyeHus.
I I Cuctema asTomatTmMsauuv oTagku npoamMmHOro obecreyeHus.
1" VIHCTpYMEHTbI OTNaaKu.
16 MeToapl OT/aaKwn.
17 Py4yHaa NpoKpyTKa npodgammbl.
IK lorvka nomcka oLmbKu.
1) OTnagka nNporpaMMHOro o6ecreyeHns B MHTEPaAKTUBHOM peXnme.
JN), ABTOHOMHas1 OT/lagKa YacTeli Npodammbl.
4 KonnektnBHaa oT/lagka yacTeil npodammbi.



fnaBa 9. OueHka (McnblTaHMA) NpPOrpaMMHOro obecrevyeHus

Ha aTtane oueHKM (McnbiTaHWUA) KavyecTBa roToOBOE MPOrpaMMHoe
obecrneyeHne noasepraeTcad CTPOromMy CUCTEMHOMY MCMbITAHUIO CO
CTOPOHbLI TPYMMbl /UL, O6bLIYHO He ABAAIOLWMXCA pa3padoTymkamm

3To penaetca ONa rapaHTUMM, YTO rOTOBOE MporpammHoe o6a
neveHve yaoBfeTBOPsSieT BCEM TpebOBaHMAM MNO/Mb30BATENA W CUT
undukaymsam, MoXeT OblTb WUCMONb30BAHO B Cpede Mnosb3oBarenu
CBOOGOAHO OT KaKuxX-/mMbo f[eeKToB U coAepXUT HeobXxoaumyro
[OKYMeHTaLMio, KOTopas TOYHO M MOJSIHO OMNMUCbIBAET MPOrpamMmHbIi
MPOAYKT.

da3a OLEHKN HauyMHaeTCs KaK TO/IbKO BCE KOMMOHEHTLI (Moaynu)
oTnaXeHbl N cobpaHbl BMecTe B OAHO Lenoe, T.e. nocne rnosHo!l
OTNagKN roToBOro NporpaMMHOro npoaykra.

OHa 3akaHuMBaeTcsi nocfie MnoayyeHUs MNOATBEPXAEHUSA, 4TO
nporpamMHoe obecneyeHue MpPoOLLIO BCE WCMbITAHUA U FOTOBO K
3Kcrnayarauun.

Ons nporpamm, co3faBaeMblX Ha YpPOBHe MPOAYKLMW MPOW i
BOACTBEHHO-TEXHMYECKOrO Ha3HayeHUs u OTUYXOaeMbIX OT pai
paboTunka, UCMNbITAHUA ABMAIOTCA OAHUM W3 BaXKHEMLWIMX 3TanoB WX
XW3HEHHOro LUMKIa, Ha KOTOPOM MPOBEPATCA N (PUKCUpYLoTCA
LOCTUTHYTblE MOKasaTenn KayecTsa MPOrpamMmMHOro obecrneyeHums.

Llens ucneiTaHnii — onpefeneHve cTeneHn COOTBETCTBUSA COT
[aHHOro nporpammMHOro o6ecrieyeHmnss TeXHNYeCKoMy 3a4aHnio (coi
naweHuto o TpeboBaHMAX), MONYYEHHOMY OT 3aKas3uuka.

3a OTHOCUTENbHO KOPOTKUI Mepuof, NMpueMo-CAaTOUYHbIX PeHbl
TaHWii TPygHO MNPOBECTVM AO0CTaTO4YHO MOJSIHOe TecTUpOBaHue, JiC
MOHCTpUpYtoLLlee NOCTUTHYTOE KavyecTBO 60/bLIOro MNporpaMMHOlo
nsgenus. MoaTtomy B TEXHUYECKOM 3aJaHUK LieniecoobpasHo 3ajasan,
YCNOBMSA MO3TANHOM MPOBEPKM OCHOBHbIX KOMIMOHEHTOB MpOrpamMm
HOl ob6ecneyeHns B MpoLiecce ero paspadoTKu.

B aTtom cnyyae ucnbiTaTeNb MNOJlyvyaeT BO3MOXHOCTb MO3TarHO
rnybokKo 3HaKOMMUTbCSH C CO3faBaeMbliM MPOrpaMMHbIM MPOAYKTOM
NnoAroToBUTLCA K €ro MCrbelTaHnsaM. OOHOBPEMEHHO YTOYHAITCA
KOHKpeTU3npyrTca TpeboBaHUA K NporpaMmMHOMY ob6ecneyvyeHuto

S S X =
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MeToavka ero TeCTMPOBaHMUS Ha 3aBeplualoMx MPUEMO-CAATOUHbIX
VI NUTaHUSIX.
[N BCECTOPOHHel i MpoBepKM MporpaMMHoOro o6ecrieyeHus €ero
XM.MHbI 06paseL, NoABepraeTcs UCMbITAHUAM CO CTOPOHbI:
rTaBHOro KOHCTpyKTOpa (NpeABapuTesibHble UCMbITAHUS);
3aKasumKa-nonb3oBaTesis C yyacTMeM pas3paboTuMKoB (COB-
MM LWble MCMbITaHWUS).

MpeaBapuTesnbHbIe UCTbITAHUS MPOrpPaMMHOro o6ecrnevyeHus

Ha npegBapuTesibHbIX MCNbITAHMAX MPOrpPaMMHOrO obecneyeHus
NnPon3BOANTCA, MO CYLLUECTBY, TaKOe >Xe TeCTUPOBaHMe, YTO U Ha ero
| OMMECTHBIX MUCMbITAHUAX, TO/ILKO B MeHbLLEM O6beMe. 3TV MPOBEPKU
othopMnATCA LOOKYMEHTaNbHO W SABNAKTCA OCHOBaHWEM ANA
npeabsasneHns nporpaMMHOro obecrneyeHms 3akas3uymky Ha ero cos-
MECTHbIE WCMbITAHUSA.

Jliobble MCNbITAHUA OrpaHuW4YeHbl OOMYCTUMbIM O6bLEMOM MNpPO-
WUrPOK W ANNTENbHOCTbIO paboTbl KOMWUCCUM U MO3TOMY He MOryT
MPp.NNUpoBaTbL BCECTOPOHHIOW MPOBEPKY u3genus. lNostomy, nocne
npegsapuTenbHbIX UCMbITAHUI NporpaMmHOe obecrnevyeHne LUene-
| 0o06pa3HO Ha HEKOTOpPOe BpeMs nepefaTtb Ha OMbITHYK 3KCMya-
bIMUIO B TUMOBbLIX YycnoBuax («beTa»-TecTMpoBaHUE),YTO MO3BONUT
6onee rnyboKo OLUEeHUTb IKCryaTauMoHHbIE XapaKTePUCTUKU CO3aH-
HOI NPOrpaMMHOro NPOAyKra U yCTPaHUTb MHOTMEe B HEM OLLUNOKN.

Pe3ynbTaTbl OMbITHOW 3KcMyaTauMu NporpaMmmMmHOro obecnevyeHmns
MOTYT Y4YUTbIBATbLCA MPU COBMECTHbLIX WCMbITAHUAX A1 WX COK-
paLleHus.

B XM3HEHHOM UMK/Ie NPOrpamMMHOro o6ecreyeHnss MOXHO Bblae-
Il cnegyowme Bnabl UCMNbITAHUN:

OMNbITHOrO oO6pasua NporpaMMHOro obecnevyeHUss Ha MNONHOEe
| OOTBCTCTBME ero TpeboBaHMAM TEXHUYECKOro 3aaHns (cornawueHums
0 (pcboBaHMUAX);

pabouyeili Bepcum NpOrpaMMHOro ob6ecnevyeHus, aganTupo-
MIHHOW K YCNOBUAM KOHKPETHOro NpUMeHeHus;

BEPCUN MOAEPHM3UPOBAHHOINO MNpOrpaMmMHOro obecrieyeHus
Nnpv ero CornpoBOXAEHUMN.

3agava ucrnibiTatenel 1 3akasynka npy NAaHNPOBAHUU UCTIbITAHUI
Npoi paMMHOro obecnevyeHMss COCTOUT B BblAeNEHUN YCNOBUW W
obnacteii M3MeHeHUs MNepeMeHHbIX, KOTopble Haubonee BaXKHbl ANA
rnocneayroLlero ero Ncrnosib3oBaHus.

Mpu atom pa3paboTumkK KOHTpOAUpyeT, 4TOGbl MNnaHMpyemoe
in TpOBaHMe He BbIXOAWIO W3 0b6nacTen, 3a4aHHbIX TEXHUYECKMM
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3agaHuem (cornaweHmnem o TpeboBaHuax). VicnbiTaHMSA NPOrpaMMHOR™
n3genua 3a npegenamMmm TexXHUYecKoro 3agaHusa (cornaweHus o
TpeboBaHUAX) MOryT KBa/IMOULMPOBATLCHA KaK ero pacluvpeHve nil
MOryT UCKIYaTbCsA Mo TpeboBaHUIO pa3paboTumka.

CoBMeCTHble UcCnbITaHUA nporpaMmmMmHoro ob6ecneyeHus

COBMECTHbIe UCMbITAHUSA MPOrPaMMHOro o6ecreyeHnss MPOBOAUH Y
KOMUCCUEN 3aka3umka, B KOTOPOW y4yacTBYOT rnaBHbIi KOHCTPYKTeE
pa3paboTkM NporpaMMHOro o6ecrieyeHns U HEKOTOpble Beadylive ero
paspaboTUmKm.

MpY COBMECTHbIX UCMbITAHUAX KOMUCCUSA PYKOBOACTBYETCA OOKY
MeHTamu:

— TeXHW4YeckuM 3afaHmem (cornaweHvem O TpeboBaHUUY)
Ha [MO;

— AeNCcTBYLWUMN rocyaapCTBEHHLIMU U OTpacneBbiMU CTaH
JapTaMn Ha MPOeKTUPOBaHME N UCMbITAHUA NPOrpaMMHbIX U3AeNUi n
Ha TEXHUYECKYIO AOKYMeHTauu pa3paboTkuy;

— MporpamMmor UcrblTaHUPM NO BCEM TPEOBOBaAHMAM TEXHUYECKOH
3aaHus.

MporpamMmma ucNbITAHUA COOAEPXKUT YTOUHEHUS TpeboBaHWUi Tex
HWYECKOro 3ajaHua Ana AaHHOro nporpamMMHOl0 M3aenusi, Habop
TECTOB M A0/DKHA rapaHTUpoBaTh MX KOPPEKTHYHO MPOBEPKY.

JoKyMeHTauua Ha ucnbiTbiBaeMOe MnporpaMmHoe obecneyvyeHur
[O/KHa MNOJSIHOCTbID eMy COOTBEeTCTBOBaTb, ob6ecrneymBaTb MOUM
BaeMOCTb pa3pabaTbiBaeMO CUCTEMbI OOGCMY>XXMBAEMbIM MEPCOHAIOM,
a Takke obecneymBaTb BO3MOXHOCTb PasBuUTUS N MOAEpPHM3aALUU
NporpamMMHOro M3genvs Ana yBesIMYeHUs ero XU3HeHHOro UMKia.

MporpamMma McnbiTaHWi — 3TO MNNaH NPOBEAEHUS Cepun 3KCMC
pumeHTOB. OHa paspabaTbiBaeTcsi ¢ MO3NLUM MUHUMMU3ALNU ObbeMA
TEecTUpPOBaHUA NPV 3a[aHHOM N COrnacoBaHHOW C 3aka34YMKoOM AOCT
BEPHOCTM MNOJlyvyaeMbIX pe3ysbTaToB.

Pe3synbTaTbl MCMbITaAHUNM (QUKCUPYIOTCA B MPOTOKO/AX, KOTOpble
O6bIYHO cofaepXxaT creaytoume pasaens:

- HasHauyeHue TeCcTUpPOoBaHUSA W pasgen TpeboBaHWUi TEXHUYECKOID
3a4aHunsa (cornaweHms o TpeboBaHMAX), NO KOTOPOMY MNPOBOAU H M
ncnbITaHue;

- YC/1I0BUA NpPOBeAEHUS TECTUPOBAHUSA U XapaKTepucTuka m
XOAHbIX AaHHbIX;

- 0600LLeHHble pe3ynbTaTbl UCMbITAHWUA C OLEHKOW UX Ha co
OTBETCTBME TPeBOBaHMSAM TeXHUYECKOro 3adaHusa (cornaweHum o
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Lik6oBaHMSX) N APYrUM PYKOBOAALLMM [OKyMeHTaM;

BbIBOAbI O pe3y/nibTatax WUCMbITaHWi U CTENeHW COOTBETCTBUSA
MM MHHOrFO MNpPOrpaMMHOro obGecrneyeHns onpegeneHHoOMy pasgeny
préoBaHmi TEXHNYECKOro 3adaHna (cornawieHns o TpeboBaHMUAX).

MpoToKONbl MO BCeEl NporpaMmMe UCMbITaHU 0606w aoTCca B
COOTBETCTBYIOLLIEM aKTe, B pe3y/bTaTe Yero AenaeTcs 3ak/iyeHue o
loTBETCTBMN CUCTEMbl TpebOoBaHMSAM 3aKa3umka U O 3aBepLUeHUn
paboTbl C MOMIOXUTENbHBLIM UAN OTpuULaTenbHbIM nUTorom. MNpu non-
HUM BbIMOJ/IHEHNN BCEX TPEOBOBAHMI TEXHUYECKOTO 3a/1aHus 3aKa3umk
VIOH LUH MPWHATL NPOrpaMMHOE M3genve, U ero paspaboTka cumMtaeTcs
bIMCPLLEHHOMA.

Of4Hako, Kak yxe oOTMedanocb, Ana 607blMX NPOrpamMmMHbIX
MMACANIA TPYAHO Ha HayasbHbIX 3Tanax MpPOEeKTUPOBaHUS npenyc—
MOTPETb N KOPPEKTHO chopMynmMpoBaTb BCce TpeboBaHUA B Tex-
HNYeCcKOM 3ajaHuun (B cornaweHmnm o TpeboBaHusx). oaTomy npu
Tnagke M UCNbITaHUAX MPOrpaMMHOrO M3Aennsa 4acTo BbISIBNSETCH,
M0 HEKOTOopble TpeboBaHUA TEXHUYECKOrO 3afaHums (cornallieHus o
heboBaHUAX) OKa3blBAOTCHA HEBbLINOJIHEHHLIMW W MHOrga gaxe
MPUHLVAVAIBHO HE MOryT O6biTb BbIMOJSIHEHLI MNpUY camMoM A06po-
COBECTHOM OTHOLLUEHUN K 3TOMYy CO CTOPOHbI paspaboTuvka. B aTom
| Isuac Heob6xoauma coBMecTHas paboTa 3akasunka M paspaboTyunka B
novckax KOMMPOMMUCCHOIO peLLeHns Npu 3aBepLUeHUN UCTIbITAHUR ”
| ocTaBneHnn 3aKIloYeHUs.

HekoTopble HepocTaTkM nNporpamMHOro obecnevyeHms B npouecce
€ro MUcnbiTaHU TONLKO PErucTpupyroTcs U (pUKCUpyroTca B MaHe
m i PaHEeHWs 3aMeyaHUli KOMUCCUMU, MPOBOAVBLUENA UCMbITaHUA. 3TOT
H i.iii ABNseTcs NpuUNOXeHMeM K akTy O pesynbTataxX WCMbITaHUn un
o wonseT oTAeNATb nocneayroume 4opaboTkM OT HEMOCPEeACTBEHHbLIX
VCMbITaHWIA.

CBoiicTBa KayeCTBEHHOIO nporpaMmmMHoro ob6ecneyeHuns

JonycTuMm, 4TO KTO-TO paspaboTasl nNpogammMHOe obecrnevyeHne
| ICrCcMbl B CPOK, He MpPEBbLICMB MPW 3TOM NpeAycMOMEHHbIX 3aTpar,
liven, oOHO TOYHO W 3(hp(PEKTUBHO BbLINOMHSET BCe (PYyHKLUMU, nepe-
UYNC/IEHHbIE B AOKYMEHTALMUWU. 3HAYUT 1N 3TO, YTO OHO KayeCcTBEHHOEe?
Mo uenomy psiay XapakTepUCTUK OTBET Ha 3TOT BOMPOC MOXET ObITb
wpuruaTtensHoiM. Hanpumep:

nporpamMMHoe obecrneyeHne MOXET oOKasaTbCA rpyaHbIM AN1s
Oi NOeHUss 1 MoAudUKaLMN, YTO BbIZOBET AOMOMHUTESNbHbIE 3aTpaThl
nl ero Tekywee o6CAy>XMBaHME, a 3TU U3LEPXKKU He TaK YyX Masbl;
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— MNporpaMMHOe o06ecrnevyeHne MOXeT 0Ka3aTbCs TPyAHbIM J1/U
NpaBuUIbHOINO UCMNOJIb30BaHNS U NerKUM—aAa HenpasBuIbHOIO;

— MOXeT oKasaTbCfl, YTO MnporpammHoe obecrneyeHne B tint
UNTENbHOW Mepe MpPUBA3aHO K KOHKpeTHoW 3BM wnm nnoxo clll
KyeTcs C paHee pa3paboTaHHbIMW MpPOrpaMmamu.

CywiecTByeT, OfHaKO, Lenbli pag TUMUYHLIX CUTyauuii, B KOT
PbIX MOXHO 3((heKTUBHO BO3AEMCTBOBAaTL HA KAYECTBO MpOrpamMmHo!.,
obecrneyeHns, U MO3TOMY OYEHb BaXXHO 3HATb €ro OCHOBHbIE K«
YeCTBEHHbIE XapaKTepPUCTUKN.

YnpaBsieHne KayecTBOM MpOrpaMMHOro obecnevyeHus — itu
MOBbILLEHNE 3KOHOMWYHOCTU €ro Tekyllero obcnyxmnBaHusi. OgHUM,
He BCE KayeCTBEHHble MoKasaTenn MporpaMM MOryT ObiTb BbIPaXEHbI
HeMnocpeACTBEHHO B TEPMMHAX 3aTpar, TakuX, KaK 3KCrlyaTalMOHH.L
HaOEeXHOCTb, HU3KUI YpPOBEHb KOTOPOM MPMBOAUT K BbICOKOW CTOM
MOCTU 06CNYXMBaHUA Ha MPOTSHKEHUM BCEro CPOKa WCMO/b30BaHUA
nporpaMMHOro o6ecneyeHusi, 4YTO CBSI3aHO C YaCTbIMU KOPpPEK
TUPOBKaMM U TPYAHOCTSIMU MPUCMOCOG/IEHNS K HOBbIM TPe6OBaNHHM
nosb3oBaTenen.

Ewie oagHa TpyAHOCTb COCTOMT B TOM, UYTO CYLLECTBYHOLLME MOKU
3aTenn KayecTBa MPOrpaMmMHbIX CPEACTB, KaK MpaBwu/io, HeaaeKBAMnu.
OTpaXaloT Te WM UHble KX CBOWCTBA, onpeaensemMblie NOTPeOGHOEUYMMN
M npeanoytTeHMaMU Byayuwiero nosb3oBaTens.

B cBsi3u c 60/bLIMM pasHOO6pa3nemM rnosb3oBatesnieii HeBO3MOXHO
NPeanoXnTb KaKyl-TO eAUHYK YHUBEPCa/llbHYI0 Mepy KayeeHM
nporpaMMHOro obecrneyeHums.

MoaTomy nydulee, Ha YTO MOXET paccyMTbiBaTb MOMb30BAaTENb
3TO 3aphekTMBHAA METOAMKa OLEHKU KayeCTBEHHbIX MokasaTtenei H/
OCHOBE XOpOLIO NpoAyMaHHbIX AeTaslbHbiIX BOMPOCHWKOB U paHa W
pOBaHMA COOTBETCTBYIOLLUUX XapaKTePUCTUK MO MX BaXKHOCTW.

OpHako, NOCKOJIbKY MeTpUKy npodaMMHOro obecnevyeHus ro un
39 cuMTaTh BCceobbeM/IoLLel, O6LWmMin pe3ynbTaT Tako OLEeHKW Oon
XXEH paccmaTpmBaTbCs CKOpee KakK WMHopmauus K pasmbiliieHun'
yeM KaK OKOHYaTesibHble BbIBOAbl WAW MpeanucaHus.

CnepnoBatefnbHO, Haubonee pauyOHabHbIA CMOCco6 AeCTBUM HU
OLIEHKEe KayecTBa MPOrpaMMHOro obecrnevyeHms Ha cerofHs cCocToli u
TOM, 4TO6bI pa3paboTaTb HEKOTOPYH CUCTEMY WHAUKATOPOB e
OedeKTOB M UCMOb30BaTh 3Ty CUCTEMY A1 onpefeneHus M/H
paBneHnin panbHelwero YCOBEPLIEHCTBOBAHWA NpPOrpaMmMHoNn
cpencTs, MNAaHMPOBaHUA WX UCMbITaHUIA, peleHnss BOMPOCOB O
LLenecoobpasHOCTM NpUobpeTeHUs M opraHusauum akcnayataumu
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OCHOBHYIO MPOGMIEMY OLLEHKM KayecT Ba MporpaMMHbIX MPOayKTOB
npeacrasnseT TOT (pakT, YTO MHOrMEe ero YacTHble KayeCTBeHHble
HapaKTepPUCTUKN MPOTUBOPEUUBBI.

Hanpumep:

— yBenuyeHne 3PPEeKTUBHOCTU HepeaKo CTaHOBUTCA BO3MOX-
HbIM 1MW b 3a CYET yXyAweHNs MOOUIbHOCTU, TOYHOCTU, NMOHATHOCTU
M ynobeTBa akcnayatauuu;

— MNOBbIWEHME TOYHOCTM 4acTO OTpuuaTeNbHO CKasblBaeTcs Ha
MOOWIBHOCTU BCMeACTBME 3aBUCMMOCTU 06eNX XapaKTepucTukK OT
LWMHbI MaLWWHHOrO CNoBa;

— [LOCTWXKEHME BbICOKOM CTENeHM OCMbIC/IEHHOCTU MOXeT BCTY-
natb B KOH(IMKT C OrpaHUyYeHUsIMU Ha OTKPbITOCTb.

Korga BO3HMKAOT NOJO0O6HbIE KOH(MKTHbIE CUTyauuu, MOb30-
N.Menn O6bIYHO 3aTPYAHAKTCA yKa3aTb, Kakue XXe XapaKTepUCTUKU C
X TOYKU 3peHUs ABNAIOTCA 60see CyLecTBEHHbIMU.

MoBblWEeHNE >XN3HECNOCOOHOCTU MNPOrpaMMHOro obecrnevyeHus
MOXXHO OCYLLLECTBNATb CAeAYOLWNMN YeTblpbMs criocobamm:

— YCTaHOB/MIEHMEM B SIBHOM BUAE LiefIeBbIX NapamMeTpoB kayecTsa
N YX OTHOCUTE/IbHbIX MPUOPUTETOB;

— MpUMEeHEeHNEM KOHTPOJIbHbLIX Tabnuy, 1 BONPOCHUKOB MO aHa-
HA iy KauyecTBa,;

— BBeAEeHMEeM cneyunanbHbiX Mep, rapaHTUPYILLUX BbICOKOE
KayecTBo nporpamw;

— WCMOoMb30BaHMEM creumanbHbIX CpeacTB M MeTOAO0B MOBbI-
LeHNs1 KayecTsa.

Ecnn nonb3oBaTens npennoumMtaeT 3apPeKTUBHOCTM MNpOrpamMmbl
ee MOOW/IbHOCTb U yA06CTBO 3KcnyaTauum, BaXKHO AOBECTU 3TO A0
| BeoeHns paspaboTumka, npuyem, caenatb 3TO B Takol dopme,
KOoTopass nos3Bofsna 6bl B AanbHellem onpefennTb, A0 KaKoW
=/ MEHU >Xenaemble CBOWCTBa peann3oBaHbl B FOTOBOW cUCTeEME
nporpamMmmMHoOro obecrieyeHus.

MHOXeCcTBO XapakKTepuUCTUK KayecTBa MNporpamMmHoOro obecne-
YyeHNs MOXeT ObITb NpeacTaB/eHO B BMAE [epeBa, B KOTOPOM 6Gonee
LIeMEeHTapHble XapaKTepPUCTUKU ABAAIOTCA HEO6XOAMMbIM YC/TIOBUEM
| \lwecTBOBaHMS 601€E OOOBLLEHHBIX (CM. CXEMY).

(’rpenkn B HeM yKa3blBalT JIOrMYeCKOe OTHOLUEHWE clefoBaHUs.
Il wpumep, ecnn nporpamma yaobHa B 3kcnsyatauum, TO OHa
nuTtatesbHO MNOHATHA, OHa 006A3aTeNbHO OKa3blBaeTCH CrpyKTy-
pVPOBaHHOI, COr1aCoOBaHHOM N OCMbIC/IEHHOW, OTKPbLITON N UHAOP-
MaTUBHOW.
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XapaKTePUCTMKN, PacrosIOKEHHbIE Ha HKHEM YpPOBHE AepeHa,
npeacTaBnsloT cob6oli MHOXECTBO 3/IEMEeHTapHbIX CBOICTB, KOTOpble
nMetoT hyHAaMeEHTa/IbHbIE OTINUMA APYr OT Apyra 1 rpynnmpyrTcs un
Habopbl COOTBETCTBEHHO YCNOBUSIM, HEOGXOAUMbIM A1 CYLLECTBO
BaHUSi KOHKPETHbIX XapaKTepUCTMK MPOMEXYTOUYHOIO YPOBHSI.

Ons onpegeneHvs kKadecTBa NpoOrpaMMHOro o6ecrneyeHus Heol»
XOOAUMO OGbBABWTL A1 HEro Lienecoo6pasHyto COBOKYMHOCTL Xapak
TEPUCTUK KayecTBa MO MpuopuTeTam, YCTaHOBUTb A5 HUX OAUH Wu
6onee M3MepUMbIX MokasaTeneil. Hanpumep, uncno (NPoLEeHT 3aBep-
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LWUICHHOCTW, MPOLIEHT OLWMOOK, BbISBNEHHbIX MPU TECTUPOBaAHUU U
| N.) NN KayecTBeHHOe CyXAeHue, BbIHECEHHOEe YeNI0OBEKOM B OAHOM
M| aByx opMm: B BUAE YNC/IEHHOW OLLEHKU WM B BUAE peLleHus Tuna
«a — HET».

KayecTBeHHble XapaKTepUCTUKM 3aTeM UCMNO/b3YOTCa A1 BbiBOAA
HEKOTOPOIA MHTErpasnbHOM OLEeHKM AOCTOMHCTBA BCEr0 MPOrpaMMHOro
obecnevyeHus.

Mpu 3TOM [0/MKHbI 0O6HAPYXMBATLCA TaKXXe BCEBO3MOXHble aHO-
Ma/IMM XapaKTePUCTUK KayecTBa, KOTOpble cnedyeT Knaccuduum-
poBaTtb. Cepbe3Hble HeAOCTaTKN A0/MKHbl aHaNIM3NPOBaTbLCA U UCMpaB-
NATbCSA IMB60 UTHOPUPOBATLCS, €C/IN BbIACHUTCS, YTO AAHHbIV KpuTe-
puii HenNpMMEeHMM K OLEHMBAEMOMY MPOrpamMMHOMY MPOAYKTY, 4TO
OblBaeT A0BOJILHO 4acTo. Hanpumep, HU3KUIA YPOBEHb MOHATHOCTU
MOXeT ObITb AOMYCTUM B C/lydae BbICOKO3((hEKTUBHOW MpPOrpamMmmsi,
paboTatollein B peas/lbHOM MacluTabe BpPEMEHW.

Huxe npegnaratoTcs onmMcaHms BCeX BO3MOXXHbLIX NMPOMEXYTOUHbIX
N 3aneMeHTapHbIX CBOICTB KayeCTBEHHOro MNporpaMMHOro ob6ec-
rneyeHwus.

MOHATHOCTbL. lMporpaMmmHoe ob6ecrneyeHne 061a4aeT CBOWCTBOM
MOHATHOCTM B TOW CTEeneHW, B KOTOPOW OHO MNO3BO/ISET OLEHU-
HatoLLEMY /INLYY MOHSATb Ero HasHadYeHue.

M3 aToro onpepgeneHust cnegyeT, 4TO 4YeNOBeK, MPOBOAALLUIM
OLleHMBaHWe, A0/MKEeH WMeTb BO3MOXXHOCTb MPOHWUKHYTb B CMbIC/
[OKYMeHTaUuM N MPUHLUMNOB (DYHKLMNOHMPOBAHUS MPOrpaMMHOro
obecneyeHunsi, PaBHO KaK W MOHATb €ro B3aMMOCBSA3W C ApYrumu
nporpamMMHbIMK cpeacTBamMu M NoAacucteMamm.

Moa aTum onpeaeneHneM noapasyMeBaeTCs, YTO BCSKWIA Mpor-
pPaMMHbIF MPOAYKT HEO6XOAMMO COo3AaBaTb C YUYETOM HYXKA, KOHEYHOr o
rnonb3oBaTenis, YCNOBUIA, OrOBOPEHHbLIX KOHKPETHbIM A0KYMEHTOM
(«CornaweHnemM o TpeboBaHUSAX», KOHTPAKTOM W T.MM.).

Cuctema nporpaMmMHOro o6GecrneyeHuUss MOHATHA /MWb B TOM
c/lyyae, eCc/iM OHa onmcaHa SICHbIM WM MPOCTbIM A3bIKOM, CBOOGOAHbLIM
OT >XaproHa 1 HeaZleKBaTHO onpeaeneHHbIX TEPMUHOB WU CUMBOJIOB,
M COOAEPXUT HEeobXOoAMMbIE CCbIJIKM Ha NErkoAoCTyMNHble AOKYMEHTbI,
MO3BOJISAS YNTaTEN0 Pa30bpaTbCsl B C/IOXKHbLIX UM HOBbLIX 3/IEMEHTaXx.

B npumMeHeHUN K BIOK-CXeMaM a/IfOPUTMOB U MalUWUHHbLIM MNpPOr-
pamMmMam CBOIACTBO MOHSATHOCTM O3HayaeT YeTKOCTb U aKKypaTHOCTb
PUCYHKOB, pacliM(ppoBKY COOTBETCTBYHLLEN CUMBOJINKWN, COrna-
COBaHHOE MCMO/b30BaHWE CMMBOJ/IOB, afeKBaTHble KOMMEHTapuUn Wm
onvcaHve OAMHAaKOBbLIX BCloAy 3/1EMEHTOB Auasiora, a Takke Hanu-
CaHMM B MporpamMmax of4HUX N Tex e CUMBOJIMYECKUX UMEH rMepe-
MEHHbIX N NPUMEHEHNE NErKo Pas/INYNMbIX UMEH.
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3aBepLUeHHOCTb. [porpaMMHbIA NPOAYKT 06/1a4aeT CBOWCTBOM
3aBEpPLUEHHOCTUN, €C/IM B HEM MPUCYTCTBYIOT BCE HEOOGXOAMMbIE KOM-
MOHEHTbI, KaXAblii U3 KOTOPbIX pa3paboTaH BCECTOPOHHE.

o] LOOKYMEHTE FOBOpPSAT, YTO OH 3aBepLUeH, ecnu B HeEM MNpu-
CYTCTBYIOT BCE 3/IeMEHTbl COAEPXaHUsl, Mepeyuc/ieHHble B Or/aB-
NeHnn, N 3TO cofepXaHue C A0CTaTO4YHOU MNOSIHOTOW OTpaxaeT
acrnekTbl (PYHKLUMOHMPOBAHWA CUCTEM, COOTBETCTBYHOLLME BCEM AOpY-
MM XapaKkTepUCTUKaM.

Ecnn 6asa OaHHbIX COOEPXWUT apXMBHble AaHHble, TO B AO0KYy-
MEeHTaLMI, KPOMe CTPYKTYpbl 6a3bl AaHHbLIX AO/HKHO ObiTb BKIHOYEHO
onmcaHue BCeEX XPaHUMbIX cBedeHuin. Kpome Toro, cama 6a3a AaHHbIX
He MOXeT ObiTb Mpu3HaHa 3aBEpLUEHHOl, ecnnM OHa He 3alluviieHa
LO/MKHBIM 06pa3oM OT MoTepy MHOPMaLUU 1 He npeaycMaTpuBaeT
Ha/IM4UNA HeO06XOAMMOro KO/M4YecTBa pe3epBHbLIX KOMUA.

CnepoBaTenbHO, 3aBepLIEHHOCTb Npeanonaraet 3aMKHYTOCTb
ONnCcaHUs N XUBYYECTb MPOrpamMMbl.

OcmbICNeHHOCTb. MporpamMMHbIA NpoAyKT 06/1afaeT CBOMCTBOM
OCMbIC/IEHHOCTU, €CAIN ero AOKyMeHTauus He COAEPXUT U3ObITOYHOM
MHopmaunn.

InwHne pasbl U NOBTOPbl 3aTEMHSAKT OCHOBHYK MbIC/Ib U He
MO3BO/AIOT COCPEAOTOUNTL BHMMAHME Ha BaXXHbIX MNOAPOOBHOCTAX. 3TO
OTHOCUTCH KaK K AOKYMEeHTauuu, Tak U K caMuM nporpaMmmam.

VHorga TpeboBaHUA OCMbLIC/IEHHOCTU MOFYT MPOTMBOPEUUTb ApYr
Apyry, OCOBGeHHO ecnn unTaTtenn He ABASAKOTCA creyuaimcTamu.

MoOGWNbHOCTb. MporpamMmMHbIi NPoOAYKT 06nagaeT CBOMCTBOM
MOGUBHOCTU, €CIN OH MOXET NIerko U 3a(pheKTUBHO UCMO/b30BaTbCA
Ana paboTel HA 9BM wuHOro Tmna, 4Yem, Ta, A1 KOTOPOWA OH npen-
Ha3HaueH.

CBOIACTBO MOOGWUMIBLHOCTU PaBHO3HAYHO CBOWCTBY aBTOHOMHOCTU,
onpefensLemMy CroCOGHOCTb MPOrpaMMHbIX CPeAcTB paboTarb «Ha
camMoo6CcnyXuBaHUM», 6e3 NPUBNEYEHUS AOMOJIHUTENBHbLIX MNpOr
paMMHbIX pPecypcoB.

MoTpebHOCTL B 06ecnevYeHMn MOOUIBHOCTU 3aBUCUT OT KOHK-
pPETHOro NPOEKTa, M BO MHOIMMX CAy4asx 3[ecb AO/HKHblI CPaBHMBATbLCA
3aTpaTtbl M Nosyvyaemblii ahheKT.

MoxeT 6bITb BMOSIHE OMpaBAaHHbIM Ha3Ha4YeHWe HEeKOTOpPOoro
MPOM3BO/IbHO BbIOPAHHOIO YPOBHS MOOWBHOCTU, KOTOPOMY AO/DKHO
yO0BNETBOPATL MpPOrpaMMHoOe obGecneyeHume, € onpeeneHHbIMU
3aTpaTamu 415 nepexoga K HOBbIM YCOBUAM (DYHKLIMOHMPOBAHUA U
GyayLiem.

lNone3HocTb. MporpaMMHbIA NMPOAYKT 06M1aAaeT CBOMCTBOM noser
HOCTW, €C/IM OH yA06eH ANs MPaKTUYeCKOro npuMeHeHus.
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3TO CBOWCTBO UMEET ABE CTOPOHDI:

1 MporpaMmbl A0/MKHbI GbiTb HamMcaHbl Tak, 4TOOblI Oblla BO3-
MOXHOCTb WX MOJSIHOFO WM 4acTMYHOIO WCMNO/b30BaHUA (B Criyyae
HEeO6X0AMMOCTN) B MHbIX ycnoBusx. [pu 3TOM peyb UAET He O
cBOCTBE MOOWALHOCTU, a 06 OTBETe Ha BOMPOC: Mosie3Ha M PYHK-
Uns, BbiMOSIHAEMAas AaHHbIM MPOrpaMMHbIM MPOAYKTOM, AN ApYrnx
npoeKToB?

Hanpumep, ecnm paccMmaTpmBaeTcss MHDOPMaLMOHHO-CMNpaBoYHas
CUCTEMA, BAXXHO BbISSCHUTb, MOXET /I OHA UCMOJIb30BaTbCs HE TOJIbKO
Ly TexX LieNer, KoTopble CTaBU/IMCh MepBOHaYa/IbHO NPU ee co34aHuMN.

2. Heobxoanma Hagnexalas npopaboTka BONPOCOB obecnevyeHns
B MMMOEWCTBMA YeNoBeKa C MalUMHOW: A0/MKHbI ObiTb YETKO onpene-
NeHbl BXOAHble MapamMeTpbl, hopMaTbl BBOAA AaHHbIX, KOTOpble
( HegyeT genaTb NM60 cBO6OAHBLIMM, NMHO 0b6ecneunBaroLLMMN onpeae-
NEHHYO0 TMOKOCTb.

OnucaHme BbIXOAOB MpPorpamMm M 6a3bl AaHHbIX AO0/MKHO OblTb
SAICHbIM W /IerKO WHTEPNPETUPYEMbIM, MO3BOMSAIOWMM FMOGKO Ornpc-
nensATb hopmat 1 cofepxaHue pesynbTUPYoLE HpopMaLun.

Bonpocbkl 4enoBekKO-MalUNHHbIX MHTEP(ENCOB BaXKHbI AaxXe Toraa,
KOrga MporpamMMHbIA NPOAYKT He OTNM4YaeTcs LWUPOTOA UCMOoNb-
lOBaHUS N He o6nagaeT o06Lelr Mone3HocTblo. [leno B TOM, 4To
MUCXOAHble OaHHble TOTOBATCHA /MOAbMWU, Pe3ynbTaTbl TOXE [AO/MKHbI
ynTaTbCa U MHTEPNPETMPOBATLCA MOAbMU, W NOAXN MOryT MNpuBse-
KaTbCA K onepauusMm BeAeHusi 6asbl JaHHbIX.

B o6nactn conps>keHunss yHKLUMIA M MallWHbI CyLecTByeT LUMPO-
KUiA Habop METOA0B W CPEeACTB, MHOrAa OHW BCTpedvarTcs B s3blKax
BbICOKOrO YPOBHS, M Go/bllas 4acTb 3TOM paboTbl NOXUTCA Ha
pa haboTUMKOB MPOrpaMMHOro o6ecnevyeHus.

OCo6eHHO 6naronpusATHbIE BO3MOXHOCTU A1 PELLEHNST BONPOCOB
yesloBEKO-MallMHHbIX WHTepdelicoB MpeacTaBnsloT NpPorpammbl,
npeaHasHayeHHble AN paboTbl C MHTEPAKTUBHbIMU TepMUHanamm
nuwa rpaguyecknx YCTPOWCTB, MPOEKLUWNOHHbIX AucrnieeB, WUHAU-
BUAya/bHbIX My/IbTOB MPOEKTUPOBLWMKOB WU T.N. Bcrogy, rae Takue
TepMUHasbl CYLLECTBYHOT, OHM A0/HKHbl UCMOMb30BaTbCA HE TOJMbKO
MO OCHOBHOMY HasHa4yeHWI, HO W Af1s TOro, YTo6bl CMOCO6CTBOBATH
npoueccaMm MOAroTOBKM MCXOAHbIX OAaHHbIX MpPeacTaBneHust pesyrib—
raTos.

MallnHOHEe3aBUCUMOCTb. [MMporpamMmMHbIi  NpoAyKT obnagaet
CBOWICTBOM MalLUWHOHE3aBMCUMOCTU, ECMN BXOAALUME B HEro npor-
pamMMbl MOTYT BbIMOJ/THATLCA Ha BblYNCAUTENBHOWN MallMHE WHOW KOH-
durypauumn, yem Ta, O KOTOPOM OHW HEMNOCPEACTBEHHO Mpen-
Ha3HauyeHbI.

197



HagexHocTb. MporpammHbiii NpoayKT obragaeT CBOWMCTBOM Ha-
OEXHOCTU, eC/IN MOXHO OXuAaaTtb, 4TO OH B6yaeT y[0BNeTBOPUTESIbHO
BbINO/IHATb HEO6XoAuMble (DYHKLUM B TedeHue ornpeaesieHHoOro Bpe-
MeHn. ObecneyeHne HafeXHOCTU npegnosaraeT nosiyyeHne OTBETOH
Ha cnefyrowye Age rpynnbl BONPOCOB:

1). CnocobeH N1 MpoOrpamMMHbIA NPOAYKT YAOBAETBOPUTL BblA-
BUHYTbIM TpeboBaHUAM K Hemy? Eciu nporpamMmMHbli APOAYKT -
nporpaMmMa, TO OOCTUraeTca /M Heobxoaummas TOYHOCTb Mpoueayp
TpaHcnaunmn, 3arpy3km M BbIMOSHEHNA?

2). Mpn PyHKLUNOHUPOBaAHNN B peasibHbIX YCAOBUAX MPOLO/KaET
nn nporpamma paboTatb MpaBu/IbHO B C/lydYae WUCXOAHbIX OaHHbIX,
CYLLEeCTBEHHO OT/IMYaloLLMXCA OT TeCTOBbIX? Kak MHOro 6yaeT BbisiB-
NIEHO CKpbITbIX OWMOGOK nocne aTtTectaumn nporpamMmbl Kak pabo-
TOCNOCOGHON? KakoBa BEPOATHOCTb TOro, 4YTO pe3ynbTaTbl OyayT
cofepxaTb HeOOHapy>XXeHHble OLNOKN?

CTpyKTYpUPOBaHHOCTL. MporpaMMHbIA NPOAYKT 061a4aeT CBOWCT-
BOM CTPYKTYPUPOBAHHOCTU, €C/NMN ero B3aMMOCBA3aHHble 4acTu
opraHun3oBaHbl B efiMHOe Lienoe ornpeaeneHHbIM 06pa3oMm.

CTPYKTYpPUPOBAHHOCTb NPOrpamMmbl MOXET MMEeTb B CBOEK OCHOBe
camble pasfinyHble NpuyYMHbl. Hanpumep, oHa MoOXeT O6biTb pas-
paboTaHa B COOTBETCTBMW CO CreyunasibHbIMW cTaHfapTamu, ornpe-
OeNeHHbIMN PYKOBOAALWMMU MPUHLUMNaMU 1 TPeboBaHMAMU K WH-
Tepdeiicam, UM OHa MOXeT 6biTb HammcaHa C WCMNO/b30BaHWEM
A3blKa CTPYKTYPHOro MporpaMMupoBaHus, WM MOXET OoTpaaTb M
CBOEN CTPYKType MpoLecc MOCTerneHHOro 3BOJIIOLWMOHHONO pasBUTUS
Ha OCHOBE LiefieHarnpaBneHHbIX U CUCTEMATU3MPOBaHHbIX U3MEHEHWU

ApPheKTUBHOCTL. MporpaMmHbI/i NpoAyKT obnafaeT CBOWCTBOM
ahheKTMBHOCTN, €CIM OH BbINOSHAET Tpebyemble YHKUUN 6eT
JINLLIHUX 3aTpaT PecypcoB W BPEMEHW.

TepMUH «pecypchbl» 30eCb MOHMMAETCA B LUMPOKOM CMbIC/e: 3Ta
MOXeET ObITb onepaTtnBHas NamsTb, obLLiee KOMNYECTBO BbINOHAEMbIX
KOMaHf, Ha OfHYy uUTepauuio pellaeMoin 3afaduv UnmM Ha ofviH MPOroH,
BHELWHAS NamATb, NPOMyCcKHas CroCcOB6HOCTb KaHana u T.M.

YacTo achhpekTUBHOCTL NPUOBpPETaETCa LLEeHOW yXyALleHUs Apyrmux
XapaKTepuCTUK TaK Kak HepeaKo ABAsSeTCH MallMHO3aBUCUMO Xapak
TEPUCTMKON W OnpeaenseTcs CBOWCTBAMW KOHKPETHOro McMosb
3yeMoro fisblka NporpaMMmmpoBaHus.

Heob6xoammocTb obecriedyeHns 3pHEeKTUBHOCTU 3a CueT yxyna
LWeHUs OpYyrnx XapakTepucTuK NporpaMMHOro obecrneyeHus Oo/mkKHa
0co60 oTMeuaTbCs B 3afaHUK Ha npoekTuposaHune MO.

TO4YHOCTb. [MporpammHbIi NpPoAyKT 06nagaeT CBOWCTBOM ToOu
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uncTU, ecnn BblAaBaeMble MM pe3ysbTaTbl UMET TOYHOCTb, A0C-
TUTLWY C TOYKN 3PEHUS OCHOBHOIO WX Ha3Ha4YeHus.

N KauecTBe oTpuuaTeslbHOro MpuMepa MOXFIO MpuBecTVM [apa
onepartopa

SUM: =TIIN/100; SUM: =SUM +TIIN/100;

W pesynbTate MX AercTBUA NpU HEKOTOPbIX 3HAUYEHUAX MEePEMEHHbIX
(1IN 20 m TIIN = 81) npomcxoamuT HexenatesibHas noTeps Lenoro
m\va (B pesynbTtarte nonyvaetcs SUM = 0).

Ons obecneueHns Tpebyemol TOYHOCTU 3TO BbIYUC/IEHUE MOXHO
HbINOMHUTL ONEPaTOPOM

SUM: = (T11N1+ TIIN2)/100;

JoctynHocTe. MporpamMmmHbIii NpoayKT obnagaeT CBOWCTBOM Aoc-
TYMHOCTU, €CAIN OH [OMNyCKaeT CeNleKTUBHOE WCMOoNb30BaHME OT-
T W.HbIX Er0 KOMIOHEHT.

OTpuuaTenibHbIM MPYMEPOM MOXET C/Y>XXUTb 3arnmnchb

CiRVITY: = 1.40764548E16/ R.*2;

$0ece GRVITY — nepemeHHas, o603Havarowasi rpaBUTaLMOHHYHO
MOCTOSAHHYIO.

ViIHorga mokeT BO3HUKHYTb HEO6XO0AVMOCTb B MCMOSb30BaHUU
MHOro, He 3eMHOro 3HayeHus rpaBUTALMOHHON MOCTOSAHHOM, Han-
pvMep, MOCTOSIHHOW XapaKTePUCTUKOM SIYHHOrO NMPUTSKEHUS.

[Ans ob6ecnevyeHns LUMPOKOW [OCTYMHOCTU MpOrpamMmbl Lene-
i 0o6bpasHa cnepytowas opma BblpaXkeHUs:

(iIRVITY = GCONST/R..2;

|oe nepemeHHor GCONST no ymon4aHuio Npu 3anycke npor-
pammbl npucBamBaeTcs 3HadeHue 1.4076548*10%8% HO nosnb3osartesib
MOXeT 3a7aBaTb U/UNN N3MEHUTb 3TO 3Ha4YeHMe Ha HOBOE.

MoamgumumpyeMocTb. MNporpaMMHbIi NPoAyKT 06nadaeT CBOWCT-
VIOM MOANMULMPYEMOCTU, EC/IM OH MMEET CTPYKTYpPY, MO3BOMSAIOLLYIO
YETKO BHOCUTb TpebyeMble U3MEHEeHMs.

OTKpbLITOCTL. MporpamMmmHbli NpoAyKT ob6nafaeT CBOMCTBOM O TK-
pbITOCTU, €CNU ero QyHKLUMU WM Ha3HAYeHUST COOTBETCTBYHLLUX
ornepaTopoB NIEFrKO MOHMMAKTCA B pe3y/nbraTe 4YTeHWs TekcTa npor-
paMmbl.

KOMMYHMKaTUBHOCTb. porpamMmMHbIA MpoayKT obragaeT CBOWMCT-
VOM KOMMYHWKATMBHOCTU, €C/IM OH JaeT BO3MOXHOCTb JIEFKO Onu-
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CblBaTb BXOAHble AaHHble U BblAaeT MHopmauuio, opma 1 cogep
)XaHue KOTOpOoP NpoCTbl AN MOHUMaHUA WU HecyT MofesHble cBe
OeHus.

OTpuuaTesibHbIM MPUMEPOM MOXET CNYXXWUTb BbigaBaemMoe npoi
pamMMO YnCno MM Habop uucen 6e3 KOMMEHTapUEB.

MHdopmaTnBHOCTL. porpaMMHbIi NpoayKT 06/1a4aeT CBOMCTBOM
WH(OPMATMBHOCTU, €C/IM OH COAEPXKMT MHMOPMALVIO, HEOBGXOAMMYIO
M A0CTaTOYHYI AN MOHUMaHUS 4YnTalWMM AULOM Ha3HavyeHus
MPOrpamMMHbIX CPeACTB, MPUHATbIX AONYLWEHWN, CYLLECTBYIOLMNX
OFpaHUYeHN, VCXOAHbIX OAHHbIX, PEe3y/bTaToB, OTAeNbHbIX KOMIO-
HEHTOB M TeKyLW,ero COCTOAHUA nporpamm npu ux PyHKLMOHU-
poBaHuu.

PaclumpsemMocTb. MporpaMmHbIi NPOAYKT 06/1afaeT CBOMCTBOM
pacwupseMocT, ecM OH MNO3BONSIeT yBe/MuyMBaTb MpPU Heob6Xo-
AMMOCTM 06beM MaMATU /1 XPaHeHUs1 AaHHbIX WM paclimpsitTb €ro
PYHKLUMN.

YuUeT yenioBeyeckoro cakropa. MNMporpaMMHbIv MPOAYKT YYUTLIBAEM
yesioBeyeckuii hakTop, ecnm OH Croco6eH BbIMOAHATbL CBOU (DYHK
nMu, He Tpebys M3NUWHMX 3aTpaT BPEMEHU CO CTOPOHbI MOJflb-
30BarTens, HeornpasAaHHbLIX YCUIWK Mofb3oBaTeNns No noaaepXXaHuio
npouecca (PYHKLVMOHUPOBaHUS MNporpamm u 6e3 yuwepba And Mo
paslbHOrO COCTOSIHMA MOJ/Ib30BaTeSs.

PE3IOME

* Ha atane oueHknM (UcnbiTaHuA) rotosoe O noagsepraeTtcs
CTPOroMy CUCTEMHOMY UCMbITAHUIO CO CTOPOHLI rpynnbl Ny, 06bIMHO
He ABNALWMXCA pa3paboTyMkamMmn, Ha rnpeameT OLLeHKW ero KavyecTs

* Llenb mcnbiTaHWUii — onpegefnieHne CTeNeHW COOTBETCTBUU
CO34aHHOro MpPorpaMMHOro obecnevyeHuUs TeXHUYECKOMY 3afaHuio
(cornaweHuo o TpeboBaHUAX), MOMYHEHHOMY OT 3akKa3umka.

* [N BCECTOPOHHEW NPOBEPKM MpPOrpamMMHOro obecrieyeHus ero
ONbITHLIV 0b6paseL, NoasepraeTcs UCMbITaHUAM CO CTOPOHbI:

— [/1JaBHOIO KOHCTPYKTOpa (npeaBapuTesibHble UCMbITaHUus);

— rosib30BaTesis C yyacTMeM pa3paboTunMkoB (COBMECTHbIE WC-
nblTaHUsA).

* Ha npeaBapuTeNibHbIX UCMbITAHWUSX NPOrpaMMHOro obecnevyeHnn
NMpon3BOAUTCH, MO CYLLECTBY, TaKOe Xe TecTMpOoBaHMe, YTO U Ha ero
COBMECTHbIX UCMbLITAHUSX, TOMbKO B MEHbLUEM OO6beMe.

* COBMECTHbIe MWCMbITaHMUA MPOrpaMMHOro o6ecrnevyeHnss NPOBO-
OATCS KOMMCCUEN 3aKa3uvka, B KOTOPOU y4acTBYHOT 1aBHbI KOHa
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I'tkinp pa3paboTkm nporpammMHOro obecrneyeHUss U HEKOTOpble Be-
Hy hi HE ero paspadboTyUnKu.

4 MNpyn NOAHOM BbINO/IHEHUN BCeX TPeboBaHUN TEXHUYECKOro
u Minin 3aKa34ynk 0653aH NMPUHATL NpPOrpaMMHoe U3genve, N ero pas-
...... Ka cuMTaeTcs 3aBepLUeHHOMN.

* B cBA3M C 60MbWIMM pa3HOOb6pasneM MNosb30BaTeNe HEBO3-
YH +HO MPEeLSIOKUTb KaKylo-TO e[UHYI0 YHUBepcaslbHYl Mepy Ka-

Ta IMO.

' OCHOBHYIO Mpo6/ieMy OLEHKW KavecTBa MPOrpamMmMHbIX Mpo-
YHO» MpeacTaBnsieT TOT (PaKT, YTO MHOrMEe €ero 4YacTHble Xapak-
N'PUCTMKMN KayecTBa MPOTUBOPEUMBSI.

* [na onpeaeneHns KavyecTsa NpPorpammMHOro otecnevyeHnss Heoo6-
XOoOuUMO OO6bBSABUTH ANA Hero uenecoobpasHyld COBOKYMHOCTb Xa-
PUKICPUCTUK KayecTBa MO npuopuTeTam, YCTaHOBUTb OS89 HUX OAWH
min 60nee M3MepUMbIX NOKasaTesnen, KOTopble 3aTeM WCMOo/b3YTCA
Hmi BblBOAA HEKOTOPOW WHTErpasibHOWM OLLeHKU AOCTOMHCTBA BCEro
NporpaMmMHOro obecrneyeHus.

TeMmbl A1 NOBTOpPEHUs

| OueHka (McnbITaHMA) NPOrpaMMHOro obecneyeHus.

MpeasapuiTe/ibHble UCMbITAHMA MPOrPamMMHOro obecrneyeHms.
| CoBMeCTHble MCMbITaHWS MPOrPaMMHOro O6ecrneyeHus.
I ( voiicTBa Ka4yeCcTBEHHOrO MPOrpaMMHOro o6ecrneyveHus.

Mpobnema oueHKN KayecTBa MPOrpaMMHbIX MPOAYKTOB.
<= OnpepeneHvie KayecTsa NpPOrpamMmmHOro obecreyeHus.
KauyecTBeHHble XapakTepucTukm [1O: MOHATHOCTb, 3aBEPLUEHHOCTb,
OCMbIC/IEHHOCTb, MOGW/ILHOCTb, MOME3HOCTb, MAalUMHOHE3aBMCUMOCTb,
HaZeXHOCTb, CTPYKTYPUPOBAHHOCTb, 3(h(eKTUBHOCTb, TOYHOCTb,
[LOCTYNHOCTb, MOAU(PULIMPYEMOCTb, OTKPbITOCTb, KOMMYHMKATUBHOCTD,
MHPOPMATMBHOCTb, PaCLUMPSEMOCTb, YYeT Ye/l0BEYECKOro hakTopa.



Mnaea 10. Mcnonb3oBaHME MporpaMMHOro obecrneyeHus

Mcnonb3oBaHMe MNporpaMMHOro oGecrnevyeHus SIBASETCA 3aK/oun-
TeNbHOW ha3oil ero XM3HEHHOro LUVKIa. B 3TO Bpems BbIMOMHAKOTCA
obyyeHVe nepcoHana, BHeApeHMe, HacTpolika, 3Kcryatauums, con-
pPOBOXAEHNE U, BO3MOXHO, pacluMpeHue nporpaMMHOro usgenus -
TaK HasblBaemMoOe npoaosmKarLleecs MPOeKTMpoBaHMe. 3TO TO Bpems,
Korga paspaboTaHHOe NporpaMMHoe U3fenme «KUBET», T.e. HaxoauTcs
B OEVCTBUM N UCMoNb3yeTcsa (3KcnyaTupyeTcs) 3hheKTUBHO.

Ecnn Bce npeabiaylume aTanbl pa3paboTKu nNporpaMMHOro obecne-
yeHUa OblIN NpoBeAeHbl MNPaBUIbHO W Ha A0CTATOYHO BbLICOKOM
YPOBHE, TO ero Mcnosib3oBaHue 6yaeT MATU CMOKOWHO N rapMOHUYHO
(naeanbHbIN BapuaHT).

dkcnnyaTauus NporpaMmmMHOro o6ecnevyeHVst 3ak/vaeTcsi B UC-
MosIHeHNU, PYHKLVWOHNPOBaHUN ero Ha 3BM a1 06paboTKu MHGOopP-
Maumm M B MONYYEHUWN Pe3ynbTaToB, ABASAIOLWUXCA LEeNbio ero cos-
OaHnsA, a Takxe, B obecrneyeHMM [OOCTOBEPHOCTU W HAAEXKHOCTU
BblAaBaeMbIX AaHHbIX.

MporpammHoe wm3fenve nogo6bHO XMBOMY OPraHuM3My [LO/HKHO
pa3BmBaTbCA BO BpemMeHW. B npouecce akcnayatauum 60/bLLIOro
nporpaMMHOro NpPoAyKTa BO3MOXHO OBHapyxeHue B HeM OLMOOK, U
nosiBNsSeTCca HeobXOoAMMOCTb ero MoauduKauum n pacluMpeHus ero
yHKUNA — panbHenwan paspaboTtka MMO.

MpooomkeHnem pa3paboTKy MpPOrpaMMHOro obecrneyeHus 3aHu-
MaeTca rpyrnna COMpOBOXAEHUS, KOTOpas BbIMOJSHAET creayloline
PYHKLMN:

— 3Kcn/lyaTauMoHHOe 06CnyXmBaHWe nporpammHOro obecne-
YeHus;

— pas3BuTne yHKLNOHAa/IbHbIX BO3MOXHOCTEA MNPOrpamMmMHOro
obecneyeHus;

— MOBbIWEHNE 3KCMyaTauMOHHbIX XapaKTepuUcTuUK nporpamMmm-
HOro obecreyeHus;

— TUPaXMpOBaHWE MNPOrpaMMHOro oGecreyveHus;

— MepeHoC nporpaMMHOro obecried4eHUss Ha pasnyHble TUmbl
BbIUMCNINTENbHBIX CPEeACTB.
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ConpoBoxaeHre NporpaMmMHoOro oéecnevyeHms COCTOUT B 3KCrya-
IHHHOIIHOM o6cnyxunsaHuu, pasBuTMn PYHKLWOHa/IbHbIX BO3MOX-
Ha leii U NOBbIWEHNN 3KCMAyaTaLMOHHbIX XapaKTepucTukK npor-
pPaMMHOIro u3genus, B TUPaXKMPOBAHNN U MEepPeHOoCce ero Ha pas/inyHble
MLV BbIYUCNTENbHBIX CpeacTB. COMNpoBOXAEeHNE UrpaeT posib HEOO-

inMoin obpaTHo cBA3W C 3akcnnyartaywmein MO.

BbisBneHne wn uncnpasneHne owMOOK B NporpamMMHOM o06ec-
m MuMKY, a Tak XXe ero Moangunkauma n paclumpeHue ero pyHKLUMWiA,
e NpaBuno, BeayTcsd OAHOBPEMEHHO C 3KChnyaTauuen Tekyliel
Mr|K'vn nporpaMmHOro n3genwus.

[Nocne nMpoBepkn NOAroTOBNEHHLIX KOPPEKTUPOBOK Ha OAHOM U3

K MM/IAPOB MNporpaMm ovepegHas Bepcus MpPOrpamMmMHOro usgenuvs
MMCHSAET paHee 3KCcrnayaTupoBaBLUNECa WM HEKOTopble N3 HUX. pu
HOM MpoLecc akcnayaTauum nporpaMMHOro msaenus MoOXeT ObiTb
MPakTUYeCKN HENpepbIBHLIM, Fak Kak 3ameHa Bepcun M aBnsetcs
Kp.i |IKOBpeMeHHO. 3Tn 06CcTOATENLCTBA NPUBOASAT K TOMY, 4YTO
npouecc akcnayaraumm Bepcmum npoaMMHOro n3genust oobl4HO naet
napasnnesibHO N He3aBMUCUMO OT 3Tana COMPOBOXAEHWA.

ConpoBoX4eHve NpPOrpaMMHOro obecredyeHus

MporpaMMHble CPeacTBa SIBMSOTCA OOHUM U3 Hambonee FUGKUX
MMUOOH MPOMBILLMIEHHBIX U3AeNniA 1N 3NN304ANYECKN MNOoABepralTcs
W LUEHEHUSIM B TeUeHMe BCEro BPeMEHU WX MCMO/b30BaHUs.

MHorga AocTaTouyHO MpU KOPPEKTMPOBKE MporpaMMHOro o6Gec-
rneyeHUss BHECTU TOMbKO OAHY OWMWGKY Af1S TOro, 4To6bl pPesKko
MNNuUIacb ero HafeXHoOCTb WU ero KOPPEKTHOCTb MPU HEeKOTOPbIX
NCXOAHBIX AaHHbIX.

[ns coxpaHeHWsi 1 NOBbILEHUS KayecTBa MporpamMmMHoro oéecre-
YeHUs HeoGXoAMMO pernaMeHTUpoBaTb MPoOLECC MoAUUKaLUN 1
noaAepXX1BaTb ero COOTBETCTBYIOWMM TECTUPOBAHMEM U KOHTPOJEM
| auectBa. B pe3synbTate NporpaMmmMHOe U3fesnive co BpeMeHeM O6bIUHO
ynydlaeTcs Kak Mo (pyHKLUMOHaNbHbIM BO3MOXHOCTSIM, Tak U MO
| auecTBy pelleHUs oTAeNbHbIX 3a7au.

Pa6oTbl, obecreunBaloLe KOHTPO/b U MOBbILIEHWE KauyecTBa, a
TKXe pasBuTue (yHKLUMOHa/IbHbIX BO3MOXHOCTE nporpamm, coc-
|amnsoT npouecc conpoBOXAEHMS.

B npouecce cOnpoBOXAeHUs B NporpaMmMHoe o6ecrieyeHne BHO-
MMcsa crnegylolme M3MEHEeHMWsl, 3HauuTeNlbHO pasfiMyalolimecs npu-
UMHaMKN 1 XapakKTepUcTUKamu:

nucnpasfieHne OWWN60K — KOPPEKTUPOBKa MNpPOrpamMm, Bbl-
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[aloWwuyxX HenpasBu/bHble pe3ynbTaTbl B YC/IOBUSIX, OFpaHMYeHHbIX
TEXHUYECKMM 3a[aHnemM U OOKyMeHTauumei. lVcnpasneHue owmn6ok
TpebyoT okono 20% o6LmMX 3aTpaT Ha COMpPOBOXAEHME.

— pernameHTUpPOBaHHasl AOKYMeHTaMK afanTaums MporpaMmMHOro
o6ecrneyeHnss K yc/IoBUSIM KOHKPETHOro WCMOo/ib30BaHUs, C Yy4eToM
XapaKTepUCTUK BHeLLHeW cpedpbl UK KOHgUIypauuu annapaTtypsl, Ha
KOTOpPOW NpeacTonT (PYHKLMOHUPOBATL MNporpaMMamM. AganTaums
3aHUMaeT 0Kosio 20% o6LMX 3aTpaT Ha COMpPOBOXAEHME.

— MoepHM3aLms — paclumpeHne YHKLUNOHANbHLIX BO3MOX-
HOCTel 1nn ynyJylleHne XapakTepuUcTUK pelleHnsl oTAerbHbIX 3ada4 H
COOTBETCTBMM C HOBbLIM WAN AOMNO/HUTENIbHBIM TEXHUYECKAM 3ada
HMEM Ha nporpammHoe usgenve. MogepHu3aums 3aHUMaeT Ao 60%
06LLUMX 3aTpaT Ha COMpPOBOXAEHWUE.

VcnpasneHne owmnbokK MopgepHusauunsa Mo Apantayms
20% 60% 20%

3aTparbl Ha COMPOBOXAEHME MPOrpaMMHOro obecrneyeHus

MepBbii BUA W3MEHEHWUI (KUcCnpaBfieHMe OWKMB0K) sBAseTcs
HenpeAckKasyemMbiM U ero TpyAHO perfiaMeHTUpOoBaTh.

OcTasbHble BUAbI KOPPEKTUPOBOK HOCAT yNopsA0YeHHbIA Xapak-
Tep M MNPoOBOAATCS B COOTBETCTBUM C 3apaHee NoAroTasBIMBaeMbIMU
niaHamMmm M A0OKYMeHTaMun. 3T KOPPEKTUPOBKU B HaubOsbLUER cTe-
MeHW WN3MEHAIT MNPOrpaMMHbie U34eNMsa U TPe6ylT HambonbLInX
3arpar.

MoatomMy wun3MeHeHUsi, 06ycnoBfeHHble owunbkamu, B 60Nb-
LWMHCTBE CMy4aeB LienecoobpasHO MO BO3MOXHOCTM HakKanamBaTb U
peann3oBbiBaTb UX, NPUypoymBast K M3MEHEeHUaM, peraameHT
pOBaHHbLIM MOAEPHU3ALMAMM.

OfHaKo HEKOTOpble OLLIMGKU Bbi3biBAOT HEOOXOAMMOCTb CPOYHOIO
ucrnpasneHusa nporpaMm. B 3aTux cayyasx AONYCTUMO HEKOTopoe
OTCTaBaHMEe KOPPEKTMPOBKM AOKYMEHTaUuM npu 605ee CPOYHOM W
perncTpmpyeMom UcnpaBieHUn caMmx NporpamMm.

ConpoBoxaeHne nporpamm — 3TO «/I0XKKA AerTs» A8 Kaaoro
nporpaMMmncTa, BCerga nomexa npuv Hadasie pas3paboTKU Kakoro-ambo
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imitoro npoekTa, 3acTaBfisAloOLad OTB/EKaTbCA OT ero paspaboTku u
BO3BpaLaTbCA K CTapbiM NporpaMmam u cTapbiM npobnemam.

UTo AenaeT conNpoBOXAEeHME NMPOrpaMMHOro obecrevyeHms KpanHe
HenpusnekaTeNbHbIM? 3TO TM/IOXO AOKYMEHTUPOBAHHbLIM KoOfA, He-
[OOCTaTOYHO MOSIHOE HavaslbHOe MpOoeKTUpoBaHUEe U OTCYyTCTBUE
BHELUHEN [OKYMEHTaLUN.

Henn Bce aTanbl XU3HEHHOro LMKIa pas3padboTkM NpOorpamMmMHOro
obecrieyeHUs BbIMNOHANNCL MPaBWUIbLHO, TO COMPOBOXAEHNE He 6yaeT
UM (biBaTb CEPbe3HbIX NMpobnem, a ByAeT afleMeHTapHOW TeXHUYEeCKoMn
noaaepXkkon n moaundukaumen BHeAPEHHOro MNPOrpaMMHOro npo-
OyKTa.

Co BpemeHeM, MHOrga 4epes AeCATKU feT, COMpOoOBOXAeHUe
nMporpaMMHOro obecneyeHuss npekpawaeTcsa. 3TO0 MOXET 6biITb 06yc-
JIOB/IEHO: pa3paboTKoW 6onee COBEPLUEHHBLIX MPOrPaMMHbLIX CPeACTB;
rnpekpaLeHeM UCMOIb30BaHUA COMPOBOXAAEMOr0 MPOrpaMmMHOro
npoaykra; HepeHTabenbHbIM BO3pacTaHMeM 3aTpaTr Ha ero con-
pOBOXAEHNE.

OTMeTMM, OAHaKo, 4TO MNporpaMmMHOe usfenve MOXeT A0ro
MPUMEHATLCA KeM-/IM60 U nocse npekpalleHns ero conpoBOXAEeHUS
<1 nnua paspaboTymKka, NOTOMY, YTO 3TOT HEKTO MOXET M/1040TBOPHO
MUCNO/Mb30BaTh MporpaMMHoe wmsgenune y cebs camocTosTenbHo, 6e3
nomoLM paspaboTunka.

[Ana Toro 4to6bl CO BpemMeHeM MpPUiTUM K 0BOCHOBaHHOMY pe-
WEeHVI0 O MNpeKpalleHnn COMPOBOXAEHUS MporpaMMHOro obecne-
YeHusi, HeobXoauMO MepuoanNYeckn oOueHmMBaTb 3PMEKTUBHOCTL €ro
mKCrlyaTaumy, BO3MOXHbIV yliepb OT OTMeHbl COMpOBOXAeHUS. B
HEKOTOPbLIX CrlyyasiX pelleHne O MpeKpaweHUn COMpOBOXAEHUSA
NnPUHUMaeTCa Mpuv NPOTUBOAENCTBUN CO CTOPOHbI OTAENbHbIX MO/b-
toBaTenen.

PaspaboTka MPOrpamMMHOro O6ecriedeHus «og, Kou»

Tpypo3aTpathl Ha paspaboTKy NPoOrpaMMHOro ob6ecrnevyeHust «rop,
= MoY» 4acCTO U3MepsIoT B UeNIOBEKO-MECSLIAX, a B KPYMHbIX MpPOoeKTax
N YenoBEKO-ToAaX. JTO OObSCHSEeTCs TeM, YTO CO3aBaeMoe Mpor-
pamMMHOe o6ecrneyeHne AO/MKHO NPaKTUYECKN aBTOMATMUYECKM BbIMosi-
M1n. Bce HeoGXoayMble OMepaLym, KpOMe BK/IIOUEHUS U BbIK/HOUYEHUS
KomnbloTepa. Moyt HMKOrga Takme NpPOoeKTbl He BbIMOMHSOTCA
OfIHAM MPOrpamMMMUCTOM. B HUX NpuUXOANTCA peasn3oBbiBaTb MHO-
rOYpPOBHEBYID CUCTEMY OTCNEXMBaHUA OWMG0OK N UHTEPaKTUBHYHO
nomouls ornepaTtopy. MporpammHble U3genus, paspaboTaHHble «rof,
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K/IH0Y», OO0/MKHbI «BECTU» HEenoAroToB/IEHHOro MNosib3oBaTtesii U obna
[aTb HEKOTOPbIM «UHTENIEKTOM>.

C LOpyroii cTOpoHbl, 4YTO6GbI OKYNUTbL 3aTpatbl Ha pa3paboTKy
nporpaMMHoOro o6ecrieyeHus yvalle Bcero npeanonaraeTcd BHOC
NepcTBmn ero TMpaXkupoBsaTb. B cpegHeM Ha NpoeKkTMpoBaHMe CUCTEMBI
«Mof4, KKY» yxoouT okono 12 mecaues. Ewe agsa roga mcnpasnsio!
owmnbKn, BKpasLlMecs B nporpammbl. K aToOMy MOMEHTY pa3paboTuuk
YXKe XAET YCOBEpPLUEHCTBOBAHHYO BEpPCUIO.

B nporpammHOM o6ecneyeHnmn, paspaboTaHHOM «Mof4, K/Iou»
camocToATe/IbHble OEeNCTBUSA MoNb3oBaTens MpakTUYecKU [OO/KHbI
CBOAUTBLCA K ee akTuBu3aumn. Kaxablii Moaynb 34ecb Heo6XoAuMOo
npoaymatb 0O MefibYarlunx AeTaneil, a pacyeTHble (DOpMYysibl, MEHIO U
6a3bl AaHHbIX CMPOEKTNPOBAaTb CaMbIM TLATe/IbHbIM 06pa3oMm. MpucTy-
nas K BbIMOJIHEHUIO MOAO6HOrO 3akasa, Heo6XoAMMO NMPUrOTOBUTHLCA
K ONNTeNbHbIM cTpeccaM. M3-3a BbICOKOW CTOMMOCTU pa3paboTku
nporpamMMHOro o6ecrnevyeHMss N CBA3AHHOrNO C 3TMM MNCUXONOT
4yeckoro AuckomdopTa 3akas3uuk, BepOATHO, NpU MNpUemMke npoi
paMMHOro usgenusa 6yfeTr He MeHee MpuBepenvB, Yem MNpu Bblibope
HEBECTbI.

O6bIYHO Mosb3oBaTe b GyAyLlero NPorpamMmMHOro NpoykKTa rnnoxo
npeacrtaenseT cebe, Kako MPOAYKT B TOUHOCTM €My HYXXEH U CKOJIbKO
BPEMEHU 3aliMeT ero paspaboTka. Pa3paboTumk nporpamMmHoro obec -
rneyeHMss O0/MKEH OblTb FOTOB K TOMY, YTO 3aKa3uMK 4acTO XO4ueT
nonyynTb 60bLUe, YeM NPeanosaranocs nepsoHavyanbHO U NMobbicTpee
BoT nouyemy Heo6xoAuMO C camMOro Hadyasla TOYHO OnpeaenvTb pe
LwaeMyto 3a7a4vy C y4eTOM BO3MOXHOCTU PecypcoB, U3YyUUTb U «MNpo
YyBCTBOBaTb» BCIO CUCTEMY pa3pabarbiBaeMoro npoaykra. M Tonbko
rnocne TWAaTeNbHOro BHELIHEro MNpPoeKTUpoBaHUA MNPOrpaMMHOI0
obecnevyeHmss nucatb NpPOrpaMmbl, peanusylolwme MNUCbMEHHO Vi
BEPXAEHHbIEe TPeboBaHMA Mosib30BaTens.

HaZfo NOMHUTL O TOM, YTO cnedyeT pewatb JIULb MNOCTaB/IEHHYO
3ada4vy, usberas n3nnwHero ee 0606LieHVs. KoHeyHasa uenb paspa
BOTKM MPOrpaMMHOro 06ecrneyeHuns «nog, Knou» — BbINOIHUTL 3aKa l,
T.€. N3rOTOBUTb 3aKOHYEHHbIV MO BCEM MpaBuiaM NporpamMMHbIv Mpo
AYKT.
Xopowwuii nporpaMMuUCT 3HaeT, YTO He Bcerga ero paspaboTka
rMosyyaeTcs BCECTOPOHHE COBEPLUEHHOW, HO OH [06pPOCOBECTHO
cTpemnTca paspabortarte nporpamMmMHoOe obecnedeHme Ha npodec
CMOHa/IbHOM YpoBHe. Ero mnsgenve npasnibHO, HaEXHO, KOMMNaKTHO,
06nafaeT BbICOKOW CKOPOCTbIO BbINOMHEHUA (YHKLMUA, 3KOHOMHO
MCNO/b3yeT ornepaTuBHYIO M AUCKOBYK NaMsTb. B HEM peann3oBaHbl
BCE BO3MOXHOCTU MHCTPYMEHTa/IbHOIO A3blKa.
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JOoKyMeHTaLMs K nporpaMMHOMY O6ecrneqeHuno

dopmasnbHble TpeboBaHUSA K AOKYMEHTaLuum nporpaMmmMHoOro o6ec-
neyeHma onucaHbl B ECMJA (EgnHas cuctema NporpaMMHoli OOKy-
MeHTauumn), HehopMasibHO: COCTaB AOKyMeHTauuMn K nporpamMmmMHOMY
obecneyeHMto COCTOUT U3 OnNucaHusa BHelwHero agdgekra MO wun
onvcaHUsl ero BHYTPEHHEro YCTPOWCTBA.

MepBas 4yacTb OOKYMeHTaLuUW, TakK HasblBaemas «HCTPYKUMSA
nonb3oBaTtesito» (MNn «PyKOBOACTBO MOJb30BaTENIO») NpeaHa3HavyeHa
419 TOro, KTo cobupaeTcs UCnosb3oBaTh NporpaMMHoe obecnevyeHuve,
He BHWKas B MOAPOBHOCTM ero BHYTPEHHEro YCTpOWCTBa; BTOpas
I-PyKOBOACTBO MPOrpamMmMuUcTy») Heobxogumma npuv mMogudukaumm
MO v Npu Heo6XoAUMOCTM UCMPaBUTbL B HEM OLLMOKY.

B uenom, nokymeHTaums K nNporpaMmMHOMY O6ecrneyvyeHuto MoXeT
eofepxaTb HWKernepeyncneHHble cBeeHNs:

1 HaumeHoBaHue MO u onucaHue 3ajadn, KOTOPYKD OHO pe-
waer.

2 O6nactb npumeHMmMocTu MO, T.e. KNacc UCXOAHbIX AaHHbIX, Ha
KOTOpbI/ paccunTaHo MO U cTeneHb KOHTPOS 3a MPUHAAIEXHOCTbIO
INMMHBIX 3TOMY Kaccy.

3. OnncaHne meToda, KOTOPbLIM pewlaeTcd 3ajaya, ero. 4oc-
TOMHCTBA U HefocTaTku. [LO/MKHbI OblTb NpUBEAEHbl pacyeTHble dop-
My/ibl NN anropuTM. MNpu HeO6XoAMMOCTU AAKTCA CCbIIKU Ha nuTepa-
rypy, oTkyaa B3sTbl QOPMY/ibl WU METOA,.

4. Pexxum paboTbl MO (TOYKM BXOAa B Npoueaypy), coobLieHus,
BblJaBaeMble Mo X0y ero paboTbl, OTBETbI MOJIb30BaTEeNA HA HUX (ecnun
0 HEO6X04MMO).

5 WcxogHble paHHble, Heobxoaumble Ana pabotel MO; a Takke
BblJaBaeMble WM pe3yfbTaTbl; NO60UYHbLIA 3PPEKT U3MEHEeHUs B
namsTu, KOTOpbIA npou3BoauT O KW KOTOpPbIM He SBASeTCA ero
OCHOBHOVi 3afaueii, Hanpumep, U3MEHEHNE BXOAHbIX MapameTpOB.

6. lMpaBuna NOAroTOBKN MCXOAHbLIX AaHHbIX Ha BHELWHWUX HO-
cuTensx (ec/im OHU MPUMEHAIOTCA) U BUA BblgaBaeMoW MHopMaLmn.

7. OnucaHne CTPYKTYpbl AaHHbIX. Ona nobor nepeMeHHol onv-
=blBaETCA ee HasHayeHuwe, aTpubyTbl (TWUMN, pa3mep maccuea U T.4.),
CTPYKTypa WHopMaLun B Hel, ecnm oHa He oveBuMaHa. OnucaHue
nepemMeHHbIX A0/MHKHO HAaYMHATbLCS € TeX, KOTOpble CNy>aT UCXOAHbLIMN
OaHHbIMW N pe3ynbTaTtamu.

8. OnucaHuna copm, 06LEKTOB. ONMNCb CBOWCTB (JOPM N OOBHLEKTOB.

9. TekcTbl nporpamm, npouenyp (B Buae pacnedyatkm 3BM) c
KOMMEHTapUsMu.
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10. TecTbl. BkntouyaloTcA TOMBKO TECTOBbIE WUCXOAHbIE AaHHbIE Y
KOHeYHble pe3y/bTaTbl 63 NPOMEXYTOUYHbIX Pe3y/bTaToB.

TecTbl HEO6GXOAMMbI MPY MOAUMUKALMM MporpaMmbl, NMpu repc
Hoce ee Ha 9BM c TOW, Ha KOTOPOW OHa OTNaXuBanachb.

Bo Bcex cnyyasx cHavasia 3arnyckarTcsl TeCTbl, UTOObI yoeanTbcsa U
MPaBUIbHOCTM MPOrpPaMMbl.

11. BO3MOXHble MOgMpUKauum MNpPorpaMmmHOro obecrieyeHnn
YKa3blBaeTca HasHauyeHue Moaugukaumm n Te U3MEHEeHUs, KOoTopble
HaZl0 BHECTW.

12, HCTpyKuKMa (PyKOBOACTBO) MNO/b30BATESHO.

|/|HCprKLI,I/IF| Nno McnoJib30BaHMKO NporpamMmmHOro obecrieyeHus

WHCTPYKLLMS MO MUCMOMb30BaHUIO MPOrPaMMHOro o6ecrieveHus (v
npocTo «MHCTPYKUUA MNoMb30oBaTento», Wi «PyKOBOACTBO A/ Nasib
30BaTeNs») — 3TO BblAEPXKA W3 MOSHOW AOKyMeHTauuu, npegHn i
HayeHHas ANs akcnayatauum nporpamMmmMHoro obecneuveHus. OHa
npeacrtasnseT coboii He3aBUCUMbIM [OKYMEHT, B KOTOPOM Onuebl
BaeTCA: 4TO AenaeT MNpoOrpaMmMHoOe ob6ecrneyeHMe U Kak UM MOJb
30BaThCH.

«MHCTPYKUMS MoNb30BaTeNto» AO0/MKHA COoAepXaTb BCHO Heob
XOAUMYIO A5 MOMb30BaTens MHAOpPMaLMIo N AO/MKHA OblTb emy
MoHsATHa 6e3 [oMONMHUTEbHBLIX MaTepuanos (6e3 ob6palleHns K pyrum
cneyndmkaumnsam). CnegosartesibHO, HeEO6XoAMMas 4715 3TOW MHCTPYK
Lnn nHcopmMaLms nepenmcbiBaeTcs NOSIHOCTHIO U3 COOTBETCTBYOULLY
cneunduKaymii.

MepBas 4acTb WHCTPYKLUWM SIBASIETCA ONUCATENbHOW U [0/KHA
coAaepxarb:

— HavMeHOBaHue MpPOorpaMMHOro obecneyeHus;

— KpaTkoe onucaHue nporpaMMHOro obecrieyeHus;

— nepeyeHb BbINOAHAEMbIX UM (DYHKLWIA,

— KpaTKyl XapakTepucTuky meToga (WM MeTOAOB), €ro AoCTo-
VHCTBO U HeAOCTaTKU;

— MOJSIHY 6UBNOrpadnyeckKyto CCbiSIKy Ha MOSIHOE onmMcaHune
MeToAa;

— onucaHue BXOAHbLIX U BbIXOAHbIX AAaHHbIX.

BTopas yacTb OOKyMeHTa O0/MKHa OnucbiBaTb NOPAA0K paboTbl C
rnporpamMmMHbIM obecrniedeHMeM. OHa AO/KHA coaepXaTb OnucaHme Bcex
pPeX1MMOB paboTbl MPOrpaMMHOrO obecneyeHusi, a Takxke CoaepXaHT
BCEX MneyaTell U AMAarHOCTUYECKMX COOOLLEeHW, KOTOpble BblAatoTCs
Mo XoAy BbIMO/IHEHUSA NMPOrpamMMmbl.



CnenyeT NOMHUTb, YTO MOMb30OBaTeslb MO CBOEW KBanudukauum
in- ABNseTCa NpPoOrpaMMMCcTOM M MNO3TOMY ero paboTta ¢ MPOrpamMMHbIM
obecrneyeHNeM OMMCLIBAETCA Ha MOHATHOM eMy $i3blke U A0CTaTO4YHO
nogpobHo, a UMEHHO:

— Kak 3anycTuTb nporpammMHoe obecrnedveHue;

— KaK npogo/mxutb paboTy C nMporpamMMHbIM obecrieyeHnem
(onucebiBaeTca MOAPOOGHbLIN MHTEPAKTUBHLIA pexuM ero paboTtbl C
Mnoy;

— MoAroToBka W BBOA MCXOAHbLIX AaHHbIX B MporpaMMHoe obec-
neyeHve;

KaK pearvpoBsaTtb Ha 3anpocbkl NPOrpaMMHOro obecneveHus;

— KaK BecTn paboTy B UCK/IHUNTEbHbLIX CUTyaLUsiX;

— KakK pearmpoBaTb Ha OLUNOKWU;

— KaK BOCCTaHOBUTb paboTy nporpammHOro obecneyeHus B
c/lydyae aBapuMHOro ero 3aBepLUeHus;

— Kak nony4nTb Tpebyemblli pe3ynbTarT;

— KaK NpaBW/IbHO 3aKOHYUTbH paboTy C MporpamMmMmHbIM obec-
rneyeHvem (3ansiaHUPOBAHHbIM MPOrpamMMoir BbIXOM).

PESIOME

* Vcnonb3oBaHMe MPoOrpammMHOro obecriedeHns ABASIETCS 3aK/to-
YNTeNnbHOM pa3oi ero XM3HEeHHOro LUWKna, BO BPeMs KOTOPOro
MMMNONHAOTCA 06y4yeHne nepcoHana, BHeApeHue, HacTpoiika, 3KCr-
Niyataums, COMpOBOXAEHWE W, BO3MOXHO, pacluMpeHne NporpamMmm-
HOro u3genus.

* Ecnu  Bce npegplaywive 3Tanbl pa3paboTKM MNporpamMmMHOro
ob6ecneyeHuns 66111 NPoBeAEHbI NPaBU/IbHO W Ha AOCTATOYHO BbICOKOM
YPOBHEe, TO €ro Ucrnosib3oBaHMe 6yaeT UATM CNOKOWHO U FapMOHUYHO
(naeanbHbIV BapuaHT).

* ConpoBOXAeHME MPOrpaMMHOro ob6ecneyeHmsi COCTOUT B 3KCM-
NyaTayMoOHHOM 06CNy)XMBaHUN, PasBUTUM (YHKLMOHAabHbIX BO3-
MOXHOCTE M NOBbILEHNN 3KCM/yaTaLUVMOHHbIX XapaKTepPUCTUK Mpor-
paMMHOro 1U3genus, B TUPaXUPOBaHMN 1N MNepeHoce ero Ha pas/inyHble
Mnbl BbIYUCINTENBHBIX CPEACTB.

* ConpoBOXAEHME UrpaeT pPosib HeOGXOoANMOV 06paTHOM CBSA3U C
akcnnyaTauune.

* A3meHeHunsA, o6ycnoBfieHHble OWWnbKammn, B OGOMbLUINHCTBE
C/lyyaeB LIeecoobpa3HO Mo BO3MOXHOCTM HaKan/imeaTb M peanu-
30BblBaTb MX, MPUypouMBass K WU3MEHEHUSIM, PeriaMeHTUPOBaHHbLIM
MOoAepHU3aLMAMM NPOrpaMMHOro obecneyvyeHus.



* Ecnn Bce 3Tanbl XXM3HEHHOIO LiMK/Ia pa3paboTKM NpPorpamMmMHON»
obecneyeHns BbIMOMHANNCL NPaBUbHO, TO COMNPOBOXAEHME He 6yaun
BbI3bIBATb CEPbE3HbLIX MPO6neM, a byaeT 3/leMeHTapHOM TEXHUYECKOM
noaaepXKon n moamcukaunern BHeOPEHHOro MNPOrpamMMHOro Mpo-
OyKTa.

* [porpamMmmHble M3aenus, paspaboTaHHble «MOA, K/IHU», OO/DKHbI
«BECTM» MCMOArOTOB/IEHHOK MNO/b30BaTeNs U 0651aaaTe HEKOTOPbIM
«UHTeNNekTom». Co3gaBaemMoe MNporpaMMHoe obecriedyeHne [A0/MKHO
NMpakTU4Yeckn aBTOMATUYECKM BbIMOMHATL BCE HEOOGXOoAMMble Orepu
UMM, KPOME BKJ/TIOYEHUS N BbIK/IKOUYEHUS KOMMbOTEPA.

* Kaxabli Moaynb 34ecb HE06X0AMMO NMpoAyMaTh A0 MefbyailLnx
JeTaneil, a pacyeTHble ()OPMy/bl, MEH U 6a3bl AaHHbLIX CAPOCK
TUPOBaTb CaMbIM TLLATE/IbHbIM 06Pa30M.

* HeobxoAuMO C camMoro Hadana TOYHO OnpeaenvuTb pellaemyro
33a4y C y4eTOM BO3MOXHOCTWM PEeCcypcoB, U3YUnTb U «MPOYYBCTMO
BaTb» BCH CUCTEMYy pa3pabaTbiBaeMoOro npoaykra. M Tonbko nocne
TLWATEebHOrO BHELUHEr0 MPOEKTUPOBaHUSI MPOrpaMMHOro obecncue
HMA MucaTb MPOrpamMmbl, peain3yloLime MUCbMEHHO YTBEPXAEHHbIE
TpeboBaHUs MOSb30BaTENS.

TeMmbl N NOBTOPEHUSA

Vicnonb3oBaHMe MPOrpaMMHOIr0 06ecreyeHus.

AKcnyaTayys NporpamMMHOro obecriedeHus.

ConpoBoXAeHVE MPOrpamMMHOro obecrieyeHusl.

Pa3paboTka MporpamMMHOro obecriedeHns «lof, KHou».
JoKyMeHTauusl K nporpaMmMHOMY OGECMEeUEHMIO.

VIHCTPYKUMS MO UCMO/Mb30BaHUIO MPOrpaMMHOro OGecreveHus.
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MNMpakTuyeckre paboThbl

OCHOBHOVi LeNbi0 BbIMOSIHEHMS MpPaKTUYECKMX paboT sBAseTcs
n3yyeHMe TEXHOMOTMU N MeToAoB pPa3paboTKu, 3(pdeKTUBHOCTH,
IOCTUPOBAHUS, OT/IAAKA WU 3KCMyaTauun KOHKPETHLIX MporpamMm.

B pe3ynbTarte BbIMOJIHEHUS MPaKTUYECKNX PaboT CTyAeHTbl [0/K-
Hbl HayuMTbCA CaMOCTOSITENILHO pa3pabaTtbiBaTb MPOrpaMMbl Ha anro-
PUTMUNYECKOM $i3blKe MPOrpamMMUPOBaHMSI BbICOKOIO YPOBHS, 0hOpM-
NATb AOKYMEHTaLMIO K Heli 1 NpaBU/IbHO ee OLLeHUBaTb.

CnepyeT 3aMeTUTb, YTO pas3paboTka Mporpamm MOXeT 6biTb
BbIMO/IHEHA /TIOGLIMU CPeACcTBaMM Ha /II0GOM afifOPUTMMUYECKOM SI3blKe
M Ha Ito6OM KOMMbIOTEpE MO YCMOTPEHUIO CTyAeHTa — pas3paboTumka
nporpamMmsi.

CamocTosiTe/lbHO paspabaTtbiBas MNporpammy, CTYAEHT Takxke
NOMKEH Hay4nTbCA:

— npoBoauTb Gecedbl C MOMb30OBATENIEM C LE/b0 OnpeaesneHus
the6oBaHMii K pa3pabaTbiBaeMoli NporpaMMe U ee OCyLLeCTBUMOCTY;

— paspabatbiBaTh BHELIHNA N BHYTPEHHUIA NPOEKT Mporpammbl;

— OLEHMBaTb Ka4ecTBO MPorpamm;

— BbINOJIHATL TECTUPOBaHNE M OTNAAKY paspabaTbiBaemoii npor-
pamMmbl.

C 3TOil uUenblo CTyAeHTY peKoMeHAyeTcs onpenenntb ans cebs
3a/a4y MU Ha ee OCHOBE MPOBECTM OCHOBHblIe 3Tamnbl paspaboTKu
KOHKPETHOW nporpammbl. 3afadvy, Hanpumep, MOXHO Bbi6paTb M3
npena/iaraemMoro Hmxe MepeyHst 3agau.

Mpeanaraetca BbIMOMHUTL CEMb PaGoT.

MpeaBapuTensHOE MPOEKTUPOBAHME.

PaspaboTka npogamMmmHOro obecrnevyeHus.

MpoBeaeHMe BHELUHErNO MPOEKTUPOBaHUSI MPOrpamMMbl.
Pa3paboTka apXuTEKTYpbl MPOrpaMMHOro obecrieyeHus.
CnoBecHoOe M GMI0K-CXEMHOEe OnuncaHue aaroputMa.
MeToa nowaroBoi Aetanmsayuu.

TecTMpoBaHUe M OTNagka NporpamMmel.

NOGOAWN PR
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Pa6oTa 1 MNMpeggaputerniHOE MPOEKTMPOBaHME

Llens pa6oTbl:

— npeaBapuTesibHOEe MPOEKTUPOBaHME KOHKPETHOM Mporpammsl,

— CcOCTaB/ieHNe rnepeyeHs TpeboBaHWn U PYHKLMOHANbHBIX XA
pakTepucTuK paspabaTbiBaeMOro NporpamMmMHOro mnsaenus;

— paspaboTka MOCTaHOBKWU 3a4ayu.

ﬂOpﬂ,ﬂ,OK BbINOJ/IHEHUA pa60TbI N OTYETHOCTDb

Bo Bpemsi BbIMOMHEHUS MPaKTUYecKoi paboTbl Heo6xXoaAuMO
onpeaennTs NOTPe6GHOCTb B NPOrpaMMHOM U3AENUN, ero HasHaveHue
M OCHOBHble (QYHKLMOHa/IbHbIE XapaKTepUCTUKU; COCTaBUTb nepeyeT
TpeboBaHUI K HeMy.

PaboTa moxeT 6bITb OQOpPMIEHA B BUAE AOKYyMeHTa «llocTaHOBKa
3a0au».

Pab6oTa 2 Pa3paboTka nporpamMmMHOro obecrieyeHus

Llenb pa6oThbi:

— onpegeneHve 3TanoB pa3paboTKM KOHKPETHOW MpOrpamMmbl;

— paspaboTka KanieH4apHOro nnaHa co3gaHus KOHKPeTHOM npor-
pamMMbl.

MopsaoK BbINOMHEHUS PaboTbl U OTYETHOCTD.

Bo BpemMs BbIMOMHEHUA MPAaKTUYECKOW paboTbl HE06XoAUMO
nogpobHO MpoaHa/IM3MpoBaTb 3Tarbl pa3paboTKM KOHKPETHOM npoi
pamMMbl (€€ >XW3HEHHbIA LWKI), HauyMHas OT BO3HWUKHOBEHUS MOT
pe6GHOCTV B Hel A0 MNOJHOrO MpeKpalleHWsi ee WCMNOo/b30BaHUsA
BCNeACTBME ee MOPa/IbHOro CTapeHus WM rnoTepu HeobxoammocTu
peleHns COOTBETCTBYIOLLUMX 3a4au.

Pabota MOXeT 6biTb OQOpPM/IEHA B BMAE Ka/leHOAPHOro riaHa
pa3paboTkM nNporpammbl Mo hopme:

HanmeHoBaHWe aTana CpokK ncnonHeHus

MpumeyaHus
pa3paboTKi NporpamMmbI p

Ha4vyas1io OKOHYaHue

Pa6oTa 3 [MpoBeaeHVE BHELLHENO MPOEKTVMPOBAHMS MPOrpaVMbl

Llenb paboThi:

— npoBefeHVe BHELIHEro MPOEeKTUPOBaHUS KOHKPETHOW npoi

pamMmsl;



MoCTpoeHne (PYHKLNOHA/IbHOW CXEeMbl;

pa3paboTka B3auMOAEeNCcTBMA pa3pabaTbiBaeMol MporpamMmbl C
Monb3oBatenem: cueHapuii, aKpaHHble OpPMbl, Habop MOACKAa30K, U
np.

MopsiAoK BbIMOMHEHNS PpaboTbl U OTYETHOCTD.

Bo Bpems BbIMOSHEHUS MNPAKTUYECKOW paboTbl HEO6XOAMMO
onucatb OXxmaaemoe noseAeHMe pa3pabaTbiBaeMoro MnporpaMmMHOro
1101 € TOUYKM 3PEHUS BHELUHErO MO OTHOLUEHMI0O K HeMy Habno-
wrrens (06bIYHO — MoO/sb30BaTens), TO eCTb OCYLLEeCTBUTb «KOHCT-
pyvpoBaHue» BHELLUHUX B3auMOAENCTBUIA OyAylwlero nporpaMMHOro
npoAykta c nosb3oBaTefnieM 6e3 KOHKpeTu3auuum ero BHYTPeHHero
yC TPOWCTBA.

PaboTa MoXeT 6bITb OhopM/ieHa B BUAE BHELLUHEN cneungukaumn.

Pa6oTa 4. PazpaboTka apXUTEKTYPbI MPOrPaMMHOrO obecneveHust

Llenb pa6oThbi:
paspaboTaTb apXUTEKTYPY NPOrpamMmMHOro usgenus.

MopsaoK BbIMOMHEHNA paboTbl M OTYETHOCTL.

Bo Bpemsi BbIMOMHEHUS MNpPAaKTUYecKoW paboTbl HEOH6XOAMMO
p.i (pabotaTb apxXuTekTypy npoamMMHOro usgenusi: CrpoekTUpoBaTb
CTPYKTYpYy BCE€X €ro KOMMOHEHTOB, ero MoAy/lbHO-mepapxuyeckoe
nocTpoeHue.

PaboTa MOXeT ObITb OhopMIEHa B BUAE apXUTEKTYpPbl NPOrpamMmbl.

Pab6oTa 5 CnoBecHOe U 6/I0K-CXEMHOE OMnMcaHVe anroputMa

Llenb paboThi:

— paspaboTka anroputMa peLlueHus 3agauu;

— 3anucb a/IrOpUTMa B C/IOBECHON hopME;

— 3annMcb anroputMma B 6/10K-CXEMHON thopme.

MopsAOoK BbIMNOMHEHUS PaboTbl M OTYETHOCTb.

Bo Bpemsi npoBeAeHMs MpakTUyYeckoi paboTbl HEOH6XOAVMO pa3pa-
60TaTb a/IfTOPUTM peELLEHUS KOHKPETHOM 3afaun 1 npeacTaBuUTb ero B
CNloBECHOM N B GNOK-CXEMHOW opmax, KOTOopble AO0MKHbI OblTb
OTpaXeHbl B OTYeTe.

Pa6oTa 6. MeTog nowiarosoin aetanmsaumm

Liens pa6oThbi:
— OCBOUTb METOZ MOLLAroBoi pa3paboTKy Nporpamm.
MopsaoK BbINONHEHWA PaboTbl M OTYETHOCTb.
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Bo Bpemsi BbIMOJIHEHUS MpPaKTUYeCcKoi paboTbl Heo6XoAUMO
OCYLLLECTBUTb MOLLUATrOBYH pPa3paboTKy KOHKPETHOW nporpaMmsl,
onvcaHne KOTOPOW NpeAcTaBUTL B OTUETE.

Pa6oTa 7. TeCTMpoBaH/e 1 OT/MIaaKa NporpamMmbl

Liens pa6oThl:

— OCYLLLECTBUTb TECTUPOBAHME W OTNaAKy KOHKPETHOW npoi
pamMMbl Ha aJITOPUTMUYECKOM A3bIKE BbICOKOIO YPOBHS.

MopsfoK BbINONHEHMA PaboTbl U OTYETHOCTb.

Bo BpemMs BbIMOMHEHUA MNpPakKTU4YecKol paboTbl HEo6XxoAMMO
COCTaBUTb HaboOp TeCTOB K KOHKPETHOI nporpaMme WM MpPOBECTU CC
oTnaaky. CocTaBfeHHbIA Habop TeCTOB Heo6XoAuMO NpeacTaBUTb U
oTyeTe.

BapuaHTbl 3aga4

1 «XaHoWckaa 6awHsA». Jocka
VMEET TPW KoJblWwKa. Ha nepsom
HaHM3aHO M AWUCKOB yOblBaloLle- I R
ro BBepx gnametpa (CM. PUCYHOK). | 1m —L

Pacnonoxute AUCKN B TOM Xe » i
nopsigke Ha gpyrom Konbiwke. | N 1
ANCKN MOXHO nepeknagpiBaTb C
KOJ/bILLKA Ha KOfbIWeK No ogHoMmy. KnacTb 60MbLION AMCK Ha MEHb
WM He paspeLuaeTcs.

2. «MatHaguatb». Ha kKBagpaTHOM nosie pasmepom 4x4 c no-
MOLLbIO AaTumka cnyvariHbIX yucen pacctasnieHbl 15 huiek ¢ Home-
pamm ot 1 go 15 WmeeTca ogHa cBobogHad nosuuums. PacctaBum,
UK no Bo3pacTaHUO MX HOMepPOB. MNepeasuratb MULLKU MOXHO
TO/IbKO Ha COCeAHIO CBOOOAHYIO MO3NLMIO.

3. «Bpawatowmiics kBagpat». [aH KeagpaT pasMmepoMm 4x4 KNeTku,
B KOTOPbIX C MOMOLLbLIO AaTuymKa cnyyvyalHbIX 4YUCes paccTaBeHbl
6ykBbl OT A o P. YnopspounTb OykBbl B KBagpare MNo andasuTy.
KBaapaTt vmeeT noAkBagpartbl, KOTOpPble MOXHO BpaLlaTb MO 4acOBOWA
CTpesike Ha OoAHy KreTky. [lloakBagpartbl MMeRT pasmep 2x2, n
yKasblBaeTCcqd HOMepOM J1eBOW BepxHell KneTku. [NpegycmoTpeHa
onepauus, Kotopas MOXeT ObiTb BbINOJIHEHA OAWH pa3: obmeH
MecTamMy OBYX OYKB.

A «KocTu». Mrpawowuini HasbiBaeT /l060e 4YnC/I0 B AmanasoHe
OoT 2 0o 12 n cTaBKy, KOTOPYK OH fdenaeT B 3TOT xofd, [lMporpamma c
MOMOLLbI0 AaTuMKa C/y4vyarHbIX 4Yncen ApaxAbl BblbupaeT umcna ot |
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ii0 6 («6pocaeT KybuK», Ha rpaHsx KOToporo uudgpsl oT 140 6). Ecnn
CyMMa BbIMaBWNX LUMP MeHbLUe 7 U Urpawowmnini 3agymasn 4ncno
MeHblLUee 7, OH TakXe BblIUrpbiBaeT cAenaHHyl cTaBKy. Ecnu cymma
MbINaBLLUX Lnpp 60/bLLE 7, OH TakXkKe BbINFpbiBaeT CAENaHHYI CTaBKY.
| enn wvrpaownii yragan cymmy umdp, OH MOsyyYaeT B 4YeTblpe pasa
60/bLUe OYKOB, YEM cAenaHHas cTaBka. CTaBka npourpaHa, ecnm He
MMEET MECTO HM OfiHA U3 OMUCAHHbIX CUTYaluiA. B HayanbHbIA MOMEHT
Vv wpatowero 100 O4KOB.

5. «/rpa B cnoea». MpocamMma BeIGUPAET CMOBO M PUCYET Ha 3KpaHe
CTO/IbKO MPOYEpPKOB, CKOMIbKO 6YKB B 3TOM cfioBe. HyXHO oTragaTb,
Kakoe C/I0BO 3arafjaHo NporpaMmoin. B KaxAblii xof urparoLwmii yka-
NbiBaeT oaHy 6ykBy. Ecnu HasBaHa GyKBa, BXOZsLLas B COCTaB C/10OBa,
OHa MoACTaBMsAeTCa BMECTO COOTBETCTBYIOLLErO npoyepka. B wmpo-
rMBHOM cfydvae urpawowmii Tepsetr 1 oyko. B HauvasbHbIi MOMEHT Yy
urpatowero 15 o4kos.

6. «nnogpowm». Nchaowmnin BbiIGBUpaeT ogHy M3 Tpex folagen,
CcOCTA3aloLMXCA Ha 6erax, 1 BbIMTPbIBAET, €C/IN €ro fiowaabs npuxoamT
nepeoi. CKOpPOCTb NepeaBuXeHUs fowwaaein Ha pasHbIX aTanax Bblou-
paetca nporpaMMoi C MOMOLLbIO AaTyuMKa CAyvalHbIX Yncen.

7. «KopoBbl 1 Gbiku». [porpamma BblOGUpaET ¢ MOMOLLbLIO AaTyvKa
cnyvaliHbIX 4ucen 4YeTblpex3Ha4yHOe 4YMC/IO0 C pasHbiMU  Lmdpamn.
Yragatb 3TO uncno. Ha kaxkaom Liare urpawolnii HasblBaeT Yerbipex-
WwayHoe 4ymcno, a nporpamma coobuiaeT, CKOAbKO UUpp uymucna
yragaHo («6blKM») U CKOMbKO LMGP YraiaHo M CTOUT Ha HY)XXHOM
MecTe (<KOpOBbI»). Hanpumep, ecnn nporpamMmoi 3a4aHo uncno 1294,
a vrparowuii Hassan 1423, oH nonyunT oTBeT «l KopoBa, 3 OblKax.

8 «lMop6epun knoum». lMeped, UrparomM YeTbipe 3anepTble ABepu.
OTKpbITb BCe ABepU, UMes AeCATb KAKYeN, KaXAbli U3 KOTOPbIX
MOXXET OTKpPbITb HECKOJ/IbKO ABepelt. NMpenoctasnseTcs 14 nonbITOK.

9. TpebyeTcsa BBECTU KypcOp B 06/11acCTb 3KpaHa (He60NbLION Kpyr),
pacrnonoXeHne KOTOPOro HemsBecTHO udatowemy. [NepeasmkeHue
Kypcopa COrnpoBOXAAaeTcs 3BYKOBbIM CUFHa/IOM: ec/ivm npubnuxaetcs
K 06/1aCTK, TO 3BYK CTAHOBMUTCS BbIlle; €CN YAANnseTcsa — HUKE.

10. CocTaBUTb Nporpammy 06yvyeHUs paboTe C KaBMaTypoin.
Mpocdamma AomkHa BbigaBaTb Ha 3KpaH OyKBbl, LMGPbI, cCroBa U
dhpasbl, KOTOpblE creadyeT HabpaTb Ha KiasBuaTtype.

11 CocTaBuUTb MporpamMmy, NOMOrawLlyt0 B 3anOMWHaHUN WUCTO-
pvyeckux pat. porpaMma [o/mkHa nped/arate BOMPOCHI, KOHTPO-
nupytolme 3HaHne 4aT UCTOPUYECKUX COBbITUN, Hanpumep, «B Kakom
toay 6bina KynmkoBckass 6utBa?». ECniv OTBET MpaBWUJIbHbIN, O0/MKEH
ObITb NpensIoKeH creaylowmii Bonpoc. Ecnn OTBeT He BepeH, npor-
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paMma noAckaxeT rnpaBW/bHbIM OTBET, a nosgHee MNOBTOPUT 3TCA
BOMpPOC elle pas.

12 «C6eii camoneT». 10 sKpaHy NeTAT Bpaxeckne camoseTbl. Lienb
couTb nx. NMyckoBas ycTaHOBKa HaxXOAMTCH B HUDKHEN 4YacTu aKpaHa
MycKoBYyK YCTaHOBKY MOXHO rMepeMeliaTb Mo CTPOKe HaleBo U
Hanpaso.

13, «Mopckolii 6oit». Ha none 10x10 no3vuuii CTOAT HEBUAUMbIE
Bpakeckne Kopabnun: 4 kopabnsa no 1 knetke, 3 Kopabns rno 2 KNeTku,
2 Kopabna no 3 KneTkn, 1kopabnb B 4 KNeTkM. Heobxogmmo nopasum,
KaxXaylo U3 KNeTok kopabnei. Mo3vumm ykasbiBaloTca 6yksamu oT J1
go K (no crtpokam) mn ot | go 10 (no ctonéuyam). KoHdurypauusa um
MosioeHne Kopabneil Ha Mose BbIGMpAaKTCA C MOMOLLBI AaTynka
cnyyanHbIX yncen. Ecnn knetka kopabns yrajaHa MrpawoLlmm BepHO,
OHa OTMeyvaeTcs KPEeCTUKOM; B MPOTUBHOM C/ly4ae — TOUKOIA.

14. CocTaBuTb NporpaMmMmy Aas 3ayydmBaHus CI0OB MHOCTPaHHO
A3blka. MporpaMmma AoMmkHa npeasaratb C/10Ba U3 HEKOTOPOro cnncka
Ha o4HOM A3blke, obydvalolwmniica — paTtb Mepesoq 3TOro cfioBa Ha
Opyro s3blK. Ecnu OTBeT NpaBW/ibHbIM, NpeanaraeTcs cneaytowmi
Bonpoc. Ecnn OTBET He BepeH, nporpamMma MOACKaXeT rMpaBU/ibHbIN
OTBET, a No3agHee MOBTOPUT 3TOT BOMPOC elle pas.

15. CocTaBuTb NporpamMmy A1 TPEHUPOBKM NamsaTu. lNporpamma
LO/MKHA BbICBETUTb Ha 3KpaHe HECKO/IbKO TOYEeK, Urpawwmm —
yKa3aTb, B KAKOM MOpsaKe 3TW TOUYKU Obliv BbicBeYeHbl. KoopauHarthl
ToueK BblbMpalTCcsi B MporpaMMe C MOMOLLbI0 AaTuMKa CydariHbIX
yncen.

16. «Yrapgai uicno». OOWH 13 Urparowmyx 3aymbiBaeT 4yncnio ot |
no 1000, gpyroii nblTaetcs yragatb ero 3a 10 BONpOCOB TuNa: BEpPHO
N1, 4YTO 3aaymaHHOe 4ncno 6onblie Takoro-to uucna. Hanwucatb
nporpamMmy, MUrparoLLyo 3a oTraguvka.

17. CocTaBUTb NporpamMmmy Aas usyvyeHus coseesguii. Mporpamma
LO/MKHA MOCTPOUTbL Ha 3KpaHe wun3obpaxeHune co3Be3gus, ob6yuato-
wuniica — HasBaTb ero. Ecnm oTBeT npaBWusbHbIA, OO/MKEH ObITb
npeanoxeH cnepywowmii Bonpoc. MHaye — nporpaMma MNoOACKakeT
npasBubHbLIA OTBET, a NMo3aHee MOBTOPUT 3TOT BOMPOC elle pas.

18. CocTaBnTb NporpaMmy, NMOMOraloLly0 B U3YYEHUN ABMKEHUSA
Tena, 6pOLWEHHOro NoAd yr/ioM K FOpU30OHTY C HEKOTOPOI HayvalbHOM
CKOpoCThio. Mrparowuia, 3Has paccTosiHue OT yesioBeka, bpocatolero
KaMeHb, 10 TYHKN U LWUPUHY NYHKU, A0/MKEH 3aaTb Takne 3HayeHus
yrna «anba» U Haya/llbHOI CKOpOCTU V, 4YTOObl KameHb Mnonana B
NyHKY. Ha akpaHe A0/KHbl N306paXxaTbCs NOBEPXHOCTb 3eM/N, JIYHKA,
KaMeHb N TpaeKkTopus noseta KamHs. PaccTosiHMe OT 4esioBeka.
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6pocallero KameHb, A0 NYHKU U WWUPUHbI IYHKU BbIOUpPaTb C
MOMOLLBI0 AaTUMKa CNyYalHbIX YnCes.

19 CocTaBuTb NporpaMmmMmy, NOMOratwLLyto B N3ydeHUn KonebaHwii
MaTemMaTU4yecKoro MasTHMKa. MasTHUK OO/KEH ABUraTbCs Ha aKpaHe,
coBeplUas rapmMoHu4Yeckume KonebaHus, nepuvon KOTOPbIX BblOpaH C
MOMOLLBI AaTuMKa CryyvarHbIX uyncen. Wrpawowmii gomkeH ykasatb
WKWHY HUTKU, Ha KOTOPOW noagelleH MasaTHUK. OTBeT cuuTaeTcs
npaBuibHbIM, €cnn OlWnbKa He npesbiwaeT 10%.

20. HanucaTb WaxmaTHy0 NporpaMmy, UrparoLLyto 3a 6enbix:

a) Koposnem n diep3eM MpPoOTMB KOPONS;

6) Koponem 1 ABYMS NafbsiMu MNPOTUB KOPONS,

B) Koporsewm, ep3eMm 1 nagpeini NpoTvB KOPOSS.

21. Hanucartb nporpaMmy, UrparoLLyo B «KKPECTUKN-HOJTINKN».

22. «100 cnuuek». M3 Kyuyku, nepBoHavyasibHO cogepxailei 100
cnuyek, ABOe uUrpawwmx noovyepeHO 6epyT MO HECKOJIbKO CrnYek:
He MeHee OAHOW W He 6onee agecsatw. lpourpbiBaeT B3ABLIWA MOC-
NeaHIo CrnYKYy.

23. «Hnm». VimerTca TpyU Kyykn crnvyek. [iBoe wurparwowux no
ouepean nOenawT xoAbl. KaxAabliAi Xon 3ak/iyaetcs B TOM, 4TO U3
OJHOWN KaKOM-TO Ky4yku 6GepeTcs MNPOM3BOJSIbHOE HEHYNeBOe 4YUC/O0
cnuyeK. BbiMrpbiBaeT B3SBLUWIA NOCAEAHION CMNYKY.

24. KomnbloTep 1 Nnosb30BaTesb NooyYepeHO «Ha3biBalT» YUCIO,
He npesbiwatowee 10 3T yucna cknagblBalTCA OOHO 3a APYrUM.
BbirpbiBaeT TOT. KTO nepsBbiM AocTurHeT 100. (O606wWnTL 3agady Ha
BBOZ, MPOU3BOJIbHBLIX Yncen Bmecto 10 n 100).

25. B psag pacnonoxeHsl 15cnunyek. TpebyeTcsa cobpartb ux B 5 Kyuek
no 3 CNWYKMU B Kydyke, MNepeknagbiBas CNMYKU MO OAHOWN. Kaxayto
CMUYKY MOXHO TMEePEeHOCUTb TOJMIbKO Yepe3 Tpu apyrux. O606WwmTh
3a/jayy Ha BBOZ, MPOMU3BOJIbHLIX Yyncen smecto 15 um 3).

26. Pa3noXuTb CNNYKN B TPU Ky4YkU, Hanpumep, no 12, 10 n 7
cnunyek B Kyuke. KomnbioTep M Nonb3oBaTtesib noovepenHo 6epyT m3
Ky4YeK HEeKOTOpOe KOJIMYECTBO CMUYEK, HO TOSIbKO M3 OAHOWM KYUKW.
MOXHO B35iTb Cpa3y BCH Ky4yy. BbiMrpbiBaeT TOT, KTO MOCMeOHUM
BO3bMET CMUYKMW.

27. [ecATb crnuvuyek MoJsioXeHbl B OAWH psd. Pacnpegenuts ux
nonapHo, Bcero 5 nap, nepeknaabiBas Mo OAHOW CrVYKe 4epes Ase.
(O606WNTL 3agady Ha BBOA, MPOW3BO/IbHLIX Yncen Bmecto 10 n 2).

28. Hanncatb nporpamMmmy «KasibKynsTop».

29. Hanucatbe nporpamMmy MpocTeiillero TeKCTOBOro peaakropa.

30. HanncaTb Nporpammy MpoOCTeNLIEro My3biKa/lbHOFO pefdakTopa.

217



Vicnone3oBaHHasa nuteparypa

1 dokc Ox. MNporpammHoe obecrneyeHne n ero paspaboTka. Nep. c am i
M.: Mwup, 1985.

2. nnaeB B.B. lpoekTupoBaHMe NporpaMmMHbIX cpeacts. M.: BbleBLun
wkKona, 1990.

3. Poccuiickaa akagemMms Hayk. MeToabl U cpeactBa MHGOPMaLMOHHOM
TEXHONIOTMX B Hayke U npowussoactee. M.: Hayka, 1992.

4. Poccuiickas akagemma Hayk. MNporpaMmmupoBaHue NpuknagHbIX CUCTEM
M.: Hayka, 1992.

5. WadgpunH KO. OcHOBbLI KOMMbIOTEPHOW TexHonorum. M.: Hayka, 1997.

6. Maliepc .HageXHocCTb nporpaMmmMHoro o6ecneyenus. Mep. ¢ aHrn. M
Mwnp, 1980.

7. TaHTep P. MeTondbl ynpasneHUs MPOEKTUPOBaAHMEM MPOrpaMMHOro
ob6ecneyeHuns. Mep. c aHrn. M.: Munp, 1981.

8. Mzocnmos J1.B. PbineHko A.J1. MeTpuyeckas oLeHKa KayecTBa Npoi
pamm. M.: MAW, 1989.

9. boam b. 1 gp. XapakTepMCTUKN KavyecTBa NMporpaMmHOro obecnevyeHms
Mep. c aHrn. M.: Mnp, 1981.

10. Tnacc P. PykoBOACTBO MO HageXHoOMy nporpammMmupoBaHuo. M.: dun
HaHCbl N cTaTUCTUKa, 1982.

11. BaH Taccen [.Ctunb, paspaboTka, appeKTUBHOCTb, OTnagka wu
ucnbiTaHne nporpamm. lNep. c aHrn. M.: Mup, 1981

12. boam B.Y.MHXeHepHOe NpOeKTMpOBaHME MPorpamMmMHOro obecrieye-
HuA. Mep. c aHrn. M.: Paguo v cBsA3b, 1985.

13. Inacc P. Hyaso P.ConposoxaeHue MO. lMep. c aHrn. M.: ®nHaHCbl U
cTaTUCcTuKa, 1982.

14. TumoTn bBan.O6bLEKTHO-OPMEHTUPOBAHHOE MPOrpaMmMmupoBaHue n
pencteun. Mep. ¢ aHrn. C-M.: Murtep, 1997.

15. lnnaes B.B.TecTupoBaHue nporpamm M.: Pagmo u cBa3b,1986.

16. YepH C. Fotno6 r.Jlornyeckoe nporpaMmmupoBaHue n 6a3bl AaHHbIX.
M.: Mup, 1992.

17. Maiiepc . VIcKycCcTBO TecTMpoOBaHMA nporpavmm. lep. ¢ aHrn. M
dnHaHCbl N cTaTUCcTUKa, 1982.

18. UepHeB [.A. BBeaeHne B TEXHOMOrNU pa3paboTKM MNporpamMmmMHOro
obecrneyeHnsa. YuebHoe nocobue. TawkeHT: TITY, 1995.

218



19. Kocumosa W.T., YepHes A.A. lMporpammanall TexXHO/OrMscura

KUpULW. YKYB KynnaHMa. TowkeHT: Tow 4Ty, 1997.
20. YepHeB A.A. TexHO0rma nNporpaMmMmMpoBaHus. YUYeBHUK Ana Kon-

nemkein. TawKeHT: YK,nUTyBun, 2003.

219



CopepxaHue

B B B 0 8 H M @ ettt aa

[nasa |. HayanbHble cBeaeHUs
MpOrpaMMHOE OBECMEUEHME KAK M3LEIME. ..uuuueeiieiie e aeteeaaeeeeeeania e e e e eeaanaaeeeeennanns 7
TexHonorusa paspaboTkn MporpamMmHOro obecrnevyeHus...

HagexHocTb NporpaMmmHOro o6ecneveHums... 2
O6beKTHO-OpPUEHTMPOBaHHas pa3paboTka Nporpamm.. 1
XU3HEHHbIN LMKN NPOrPaMMHONO OBECTEUEHMSA . ceuuuun e eiiiiiieee et ee et eeeeneas 14

naBa 2. CACTEMHbI aHaNn3

MocTaHoBKa uenemn
JokymeHT «CornawieHve o TpeboBaHUAX».
[lokymeHT «[llocTaHOBKa 3agavn™

nasa 3. MNpoeKkTnpoBaHMe NPoOrpaMMHOro obecrneyeHns
Mpo6nembl MPOEKTUPOBAHUA GOMLLUNX MPOTPAMMHBIX CPEACTB . ceuuueieeieieiiaeeeeeeanaaans 36
MeToaunuyeckaa noadepikka rnpouecca

NPOeKTUpPOBaHMA NporpaMmmHOro obecnevyeHus 33
TexHonornyeckas noadepikka npotiecca

MPOEKTUPOBAHUA MPOTrPAMMHOIO OBECHEUEHMSA....coeieieiiiaaiiiaaiieeieeei e 39
MNHcTpyMeHTaslbHas nogaepxka npotecca

MPOEKTUPOBaHUA MPOrPaAMMHOIO OBECTEUEHMA . .. .ccriiiiiiiiiiiieiieeee e 39
OpraHusaunoHHas nogaepxka npotiecca

NPoeKTUPOBaHNA NPOotaMMHOro obecnevyeHus 41

Bocxopslee n HUCXOAsLLLEe MPOEKTMPOBaHUe

MPOMAMMHOTO OB ECTTEUEHMIS ... iiiiiiiiieeee ettt e e ettt e e e e et e e e e et e e e e e ean e e e e eeenenans 42
O6bLEKTHO-OPUEHTUPOBAHHbIE TEXHOIOTMMN
NPOeKTUPOBaHUA MPUKNaAHbIX NPOrpPaMMHbIX CPeACTB ...
O6beKkTHass MoAeNb CUCTEMbI

Inasa 4. KoHCTpynpoBaH/e NpotaMMHOro obecrneyeHuns
BHellHee NpoeKTMpoBaHME MPOPAMMHOIO OBECMEUEHMSA . ..oouuuueeeiiiiiieeeeeeeiieeeeees e 55
OCHOBHblE Mpasuia opraHv3almm gvasnora nporpaMmMHOro nsgenus c
nonb3oBartenem
PaspaboTka MOnb30BaTENLCKUX MHTEPENcos.......... .
Mcuxodmsmyeckme oco6EHHOCTU YenoBeka, CBA3aHHble C BocanﬂTmeM

3aMnOMUHAHNEM N 06PABOTKOM MHMOPMALLMM ...t eeeeeeii et e e e eeeanae 65
APXUTEKTYPA NMPODPAMMHOIO OBECTEUEHMA . eeieerieiaeeeeiie e e e eeeiii e e e et e e e eeeaea e eee o 69
O6uwme npasuna CTPYKTYPHOro MOCTPOeHMst NpoaMMHOro o6ecrneyeHms. ............ 74

220



Mpasuna cBsA3M NPOrpamMmMHbIX MOAYNEN MO YNPABAEHMIO ....ccceieiuiareeeeiiiaeeeeennnnnns
MpaBuna cBA3M MPOrpaMMHbIX Moayneli no nHhopmauunu...
KoHcTpynposaHne o06beKTHOU moaenu.
OnpefeneHne Knaccos . . .
JOKYMEHT «BHELUIHAA CMELIMMIUMKALLMSM ...uietieeeieeeiiaeeieieeeiaeeeata e e e aesieeeannseeeneeenns 83

nasa 5. MNMporpammupoBaHve

Anropntm
M naHupoBaHWe NporpammmpoBaHmns .
MPOEKTUPOBAHNE NOTUKM MOLY IS .. it ee ettt ae e ee et e e e et et e e e e ena e e e eeeaenaeaeeee
CTPYKTYPHOE MPOTPAMMUPOBAHME. ... eeeeeeitieee ettt e e ee ettt e e e eeeaea e e e e eeanna e e eeenenans
Mowarosas getanusauusa (NPOrpaMMmpoBaHMe CBEPXY BHU3 WUAN HUCXOAALLASA

o k] o L= Yo 01 41 ) IR PP TPUPPPPPPRRY *02
Cuctema aBToOMaTM3aLUN MPOTPAMMUPOBAHMSA . ..c.ueuiaiteeneee e e e eeeee e e e eaaenaaeans 110
JOKYMEHT «BHYTPEHHSANA CMELMMUMKALMAD ..ooeiieiiieeeeeeiiiaeeee et ee e e e e eenin s m

nasa 6. CTu/b NporpaMMmMpoBaHus

Manbiii NPOTPAMMUCTCKMM CTAHAAP T . eeruneienneeeenaeeatnaeeataeernnaeennaeesnneeesnneeenaaeesaaaeenns 116
O6Lwasn opraHM3auma NMPOTrPAMMBI N €8 BAMMCD ...u.ceiierueieeeeeeetii e eeeeaeiaaeeeeeeennaaeees o 116
KommeHTapuun

KOppeKTHOCTbL Mporpamm..

ONTUMMNIALMNA TTPOTPAMMBI e eeteeeete et e et e e e et e ea e e e e e e e et e e ea e ea e e e e e e e e eaaeeneen o 124
onTummsauma aphekTUBHOCTU 3KCMyaTalmMm nporpaMMHOro obecneyeHus....... 14
MOANDPUKALMNA MPOTPAMMDBI . c...eeeeeeti e eeaeai e e e eeata e e e e eeata e e e eeeta e e e eeeana e eeaenen s 136

naBa 7. O6BLEKTHO-OPVEHTMPOBaAHHOE MPOrpamMMUpoBaHne
O6bEeKTHO-OPUEHTMPOBAHHbIE A3bIKM MPOTrPAMMUPOBAHMA ....ueeeeeeeniiiaeeeeeeeiieens 147
Br3yaslbHOE MPOTPAMMUPOBAHME. ... e it et eet et e et e e e e e et et e e e ee e e e e e e en e eenaaens 148

3aLUNTHOE MPOTPAMMUPOBAHMIE . ... et eeieeneee et et e e ea e et et e aa e eea e e e e en e een e eaeanaeen 162
MPOrpPaMMUPOBAHME BE3 OLUMBOK . c.euuuneeeeieiiiieeeeetei e e e ee et e e e e e e e e e e e eeeeenans 163
TecTMpoBaHME MPOrPaAMMHONO OBECTTEUEHMIA . c.uueirineeiiieeeiiieeaieeeteeetaeeeeaseeeneeees 165
METOLBI TECTUPOBAHMA . .eeneeeete et ee e et et et et e et et e ea e et e e e e e eaeen e e e e e e eeaennns 170
AKCUOMBI TECTUPOBAHMIS .. eetieeiete et et e e et et e e et et e e e et e e e e e e e e e e e e eaaaenaaannas 171
OTnagka nporpaMMHOro obecneyeHus 173
VIHCTPYMEHTbI OTNagKu nNporpammMHoOro obecnevyeHus. 174
MeToabl OTNagky rnporpaMmHOro obecnevyeHus 176
PyyHas MPOKPYTKA MPOTPAMMDBI..c..uuiiriiiiiiieattt e ettt et e s e e s e ea e eea e eea e eeaas 178
JIOTNKA MOUCKA OLUMO KM ..ot eeeeit e ettt e e et e e et e e e ee e e eeenees 179
OTnagka nNnporpaMMHOro o6ecrneyeHns B UHTEPaKTUBHOM peXume.. 180
ABTOHOMHas oT/Nafka yacteli nporpaMmmbl 131
KonnekTuBHas npoBepka nporpamMmel 181
CucTtema aBToMaTu3aumm oTnaaku nporpaMMHoro oGecnequvm ................ Teeeeees 182
MnaBa 9. OueHKa (MCNbITaHWA) NPOrpaMMHOro obecneyeHus
MpeaapuTenbHble UCMbITAHUA NPOrPAMMHOIO OBECMEUEHMA cuuun e eeieieieeeeeeieiis e 189
COBMECTHbIE UCMbITAHUA MPOrPAMMHOIO OBECTEUEHMA .. eiieeeieiaeeeeeeeie e eeeenene o 190

CBOIICTBA KAYeCTBEHHOIO MPOrPAMMHOIO OGECTEUEHM . .eeeeeeeieaieeeieiaeaeeeaeeaens s 191



nasa 10. Vicnonb3oBaHWe MporpammHOro obecneyeHus

ConNpoBOXAEHNE MPOrPAMMHOIO OBECTIEUEHUIA ... ieiiiiiieeeeeeei e e et eeeeea e eeeees
Pa3paboTka NMporpaMMHOro obecrneyeHns «nog Kt u»
JloKymMeHTauma K nporpammMHOMYy o6ecrevyeHuo
VIHCTPYKLMS MO MCMO/b30BaHUIO NMPOrpaMMHOro obecneyeHns
MpakTnyeckne paboThbl

ST oL =T = =W = L PPN
Mcnonb3oBaHHas nutepartypa




OMWNTPUA ANEKCEEBWY YEPHEB

TEXHONOTNA PA3PABOTKU
MPOTrPAMMHOTIO OBECMEYEHWNA

YuyebHOoe nocobue

TawkeHT — «Mehnat» — 2004

3aB. pegakuunein A. BO60HMA30B
Pepaktop I. Xybnapos
Xyp[oxecTBeHHbIVi pegaktop O. baknbikosu
XynoxHuk X. Kytnykos
TexHunyeckuin pegaktop T. CMUpHOBa
KoppekTtop /. YcmoHoBa
KomnbloTepHas BepcTka B. BepxoBues

MoanucaHo B NevaTb 24 mapTa 2004 r. dopmaT 60x84'/|6 NapHUTYpa «Tun Tarme».
MeyaTb ochceTHas. Yen. ney.n. 14.0. Yu.-u3g. n. 14,0.
Tupax 1000 3k3. 3ak. Ne 3040.

M3patensctBo «Mehnat», 700129. r. TawkeHT, yn. Hasoun, 30.
Aorosop Ne 65-2003.

OpurnHan-makeT U3roToB/IEH B KOMMbIOTEPHOM OTAene msgatenscTBa «Mehnat».

OrneyaTtaHo B TMNorpadgun Ne 1Y36eKCcKOro areHTcTea no nevatn U nHdopmauuu,
r. TawkeHT, yn. CarbaH, Tynnk 1, gom 2.



