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MukporpouecCcopHskie
cucmemabl

- 9TO0 MUKPOI3BM mnnun BblYMCIINTENBHBLIN
KOMMJEKC, MOCTPOEHHbLIN Ha OCHOBE MUKpONpoLeccopHoro komnnekra 6onbinx (bUC)
n/vnu ceepxdonblunx (CBNC) nHterpanbHbIX CXem.

B coctaB MI'K moryT BXxoamTb MUKPOMPOLECCOPHLIE U APYrMe NHTerpanbHble
MUKPOCXEMbI PasfIMYHbIX CXEMOTEXHUYECKNX TUMNOB, €CINIU OHN COBMECTUMBI MO
apxXUTEKTYpE, ANEKTPUYECKMM NapameTpam N KOHCTPYKTUBHOMY UCTOSTHEHWIO.

MukponpoLeccopHas cuctema MOXeT OblTb OnNMcaHa Ha pPasnMYHbIX YPOBHSAX
abcTpakTHOro npeacraBneHns. B npouecce pa3paboTku CUCTEMbBI MPOUCXOAUT Nepexon
OT O[JHOIO YPOBHS €€ npeacTaBneHns K apyromy, bonee aetansHomy. Kaxaas
abcTpakuusa HeceT B cebe TonbKo MHdOopMaLMo, KOTopast COOTBETCTBYET JaHHOMY
YPOBHIO, N HE COAEPXUT Kaknx-nmbo ceegeHnin OTHOCUTENBHO 6onee HU3KUX YPOBHEN.

MUWKPOMPOLIECCOPHON CUCTEMBI :

1) "4epHbIN AWMK",;
2) CTPYKTYPHbIN;
3) nporpamMMHbIU;
4) norn4eckunu;

)

5) cxemMHbIN .



MUKPOMPOLIECCOPHAasi CUCTEMA OMNMUCLIBAETCH BHELLUHUMMU
crneunduKkauusiMmn; NepedvmcnaoTcs BHELLHNE XapaKTePUCTUKM.

co30aeTcsi KOMMNOHEHTaMN MUKPOMNPOLIECCOPHOM CUCTEMBI:
MUKpPOMpoLieccopamm, 3anoMUHaOLLMMK YCTPOMCTBaMK, YCTPOMCTBaMKU BBOAA/BbIBOAA,
BHELUHMMM 3aMOMUHAKLLUMK YCTPOMUCTBaMK, KaHanaMmm cesa3n. MmnkponpoLeccopHas
CMCTEMaA ONUCbIBaAeTCH PYHKLUNAMM OTAENbHbLIX YCTPOUCTB N NX B3AaUMOCBSI3bI0,
NHOPMALMOHHLIMU NOTOKaMMU.

pas3gendercd Ha ABa NogypoOBHSA: KOMaHA npoueccopa u
A3blkoBOW. MuKponpoueccopHasa cuctemMa MHTEPNPETUPYETCH KaK nocrnenoBaTefibHOCTb
ornepaTtopoB UM KOMaHA, Bbi3biBAOLLMX TO UTN MHOE OENUCTBME Ha HEKOTOPOW
CTPYKTYPOW OaHHbIX.

MPUCYLLL UCKMIOYMTENBbHO ANCKPETHBLIM cuctemam. Ha atom
YPOBHE BbIAENAIOTCSA ABa NMOAYPOBHS: NepeknovaTeribHbIX CXEM U PErMCTPOBbIX
nepecbinok. NoBeaeHne cMcteMbl Ha 3TOM YPOBHE ONMUCLIBAETCA anrebpon Noruku,
BXOAHbIMW/BbIXOOHbIMUY NocreaoBaTenbHocTamu 1 n 0.

obpa3syeTcs pe3anctopaMn 1 kKoHaeHcaTtopamu. MNokasatensamm
NoBeaeHUs1 CUCTEMbI HA 3TOM YPOBHE Cy>»KaT HanpshKeHue 1 Tok, NpeacTaBnsemMble B
pyHKLMN BPEMEHM UMW YaCTOTbI.



[lpuHyUnNbI mecmupoeaHus U
omnaoku. MemooObi u
cpeocmeaea

B >KM3HEHHOM LIMKNe MUKPOMPOLIECCOPHOM CUCTEMbI BbIAENSAOTCA TPU CTaaUN:
NPOEKTUPOBaHNE, U3roTOBNEHWE 1 akcnnyaTaums. Kaxaasa ns ctagun nogpasaensiercs
Ha Heckomnbko das, Ansi KOTOPbIX CYLLIECTBYHOT BEPOSATHOCTU BO3HUKHOBEHWNS Pa3fiMYHbIX
HemncnpaBHOCTEN, NPUBOASALLMX CUCTEMY B HepaboTocnocobHoe cocTosiHme. NoaTomy
Ba)XXHO OTMETUTb TaKoe NMOHATUE KaK oTnajka.

— npouecc obHapyXeHnsa onboK U onpeaerieHne NCTOYHMKOB
X NoABeHna rno pesynsraram tectuposaHus MIC. Otnagka MINC 3akntovaeTcs B
TOM, YTO Ha Kaxgon ctagum u dase xusHeHHoro unkna MIC BbiNonHAKTCA npoueaypb!
TECTOBOIoO KOHTPOSISA U ANArHOCTUKN, HanpaBneHHbIE Ha OBHapPYXXeHMe U nokanuaaumio
HEWCnpaBHOCTEMWN.

[Mpouenypa TeCTOBOro KOHTPOMS MOXET ObITb ONpeaernieHa Kak nposegeHmne
9KCNEPUMEHTOB C "4epHbIM Amkom". [InckpetTHasa cuctema nobdon CroXXHOCTU Unn
YaCTb TAaKOM CUCTEMbI MOXET paccMaTpmBaTbCS KaK "4YepHbIN ALWKNK" C MHOXECTBOM
BXO4OB 1 BbIXO40B. [1paBnnibHOCTbL PYHKLUMOHMPOBAHUA 3TOro "4epHOro swuka" OormkHa
yCTaHaBnMBaTbCs NyTEM Nogavm BXOOHbIX CUTHANOB 1 HabMaEeHUS OTBETHbIX
BbIXOOHbIX CUrHaNoB cucTeMbl. B Tex cnyyasax, Korga nosegeHme "4epHoro dumka”
OTNMYaeTca OT HOpMarbHOro, XapakTepmnsyemoro ero cneyugukaunen nnm
npeacTaBneHns MmN YenoBeka, roBOPSAT O HAaNN4YMn OLLNBKMN.



npeacTaBnsieT coOON HEKOPPEKTHOE COCTOSIHNE BHYTPU "4epHOro
awmka”.
HeuncnpaBHOCTM ObIBalOT:

- (ecnu NpuUYMHONM cnyxat NnMbo aedeKTbl ANEMEHTOB, NMMO0 dmnsnyeckoe
BO30ENCTBUE OKpYXatoLlen cpeabl);

- (ecnu NPUYMHON cnyaT OLLNOKN NPOEKTUPOBAHUS, HEMPAaBUSTbHbIN
MOHTaX 3r1IEMEHTOB).

- nposBneHne HeucrnpasHOCTU. Hanpumep, NosBNeHne HEBEPHbIX
OBOWYHbIX curHanos ("0" BmecTto "1 ") unn oTKNoHeHne NoBeaeHns NporpamMmbl OT
3aJaHHOoro, npmBoAsllee K Bbldadye HEBEPHbIX pe3ysibTaToB.

HeuncnpaBHOCTb MOXET NPUBOAUTL UMK HE NPMBOANTL K OLLINOKE. B TO e BpeMms
BO3HMKHOBEHWNE OLINOKM 0683aTeNbHO rOBOPUT O CYLLIECTBOBAHUM KaKOMN-TO
HencnpaBHocTU. OaHa K Ta Xe owmnbka MOXET ObITb Bbi3BaHa MHOXXECTBOM
HenUcrnpaBHOCTEN, a OAHA HEUCIMPABHOCTb MOXET CNY>XUTb MPUYMHOW LIEeSoro psaa
oLUNBOK.



[ToniHoe, ucyepnbiBaloLLlee TeCTUPOBaAHNE NPAKTUYECKU OCYLLECTBMMO TOSIbKO A4
NPOCTbIX KOMMOHEHTOB. [ANa AOCTAaTOYHO CIMOXHbIX pearbHbIX CUCTEM UCYEpPMbIBAOLLEE
TeCcTMpoBaHue HeocyullecTBUMO. OcTaToyHble AedeKTbl NPOSABNAOTCA NpU
aKcnyaTauum Kak olnbKn NpoeKkTUpoBaHns 1, crieqoBaTensHO, Ha Nobon ctagum
XKM3HEHHOro LuKna AOCTaTOYHO CIOXHbIX CUCTEM HEMNb3S YyTBEPXAAaTb 006 OTCYTCTBUMK
HENCNpaBHOCTEWN.

OKCMEPUMEHTbI C "4epHbIM ALMKOM" NpeanonaratoT UCMNosfib30BaHUE TON UM UHOW
rMNOTETUYECKOMN MOAENUN HEUCTIPABHOCTEN, BCTPEYAIOLLMXCS HA NMPaKTUKe, N TECTOBLIX
HabopoB, KOTOpLIE MO Obl 0becnevnTs YaOBNETBOPUTENBHOE BbISIBIIEHUE
HENCNpPaBHOCTEWN.

BaXkHbIM MOMEHTOM SIBNSAETCS NPaBUrbHbIN BbIOOP COOTHOLLUEHUSI MEXY CTENEHbIO
OGLLHOCTN MOAENN, CTOMMOCTbLIO U CTEMNEHbIO CITOXHOCTM (DOPMUPOBAHNS U NPOroHa
TECTOB, MOCTPOEHHbIX AN MOAENUPYEMbIX HencnpaBHocTen. Yem KOHKpeTHee Moaenb
HencnpaBHOCTEN CUCTEMBI, TEM Nerye co3aaTh AN Hee Habop TecToB, HO TEM Bbille
BEPOSATHOCTb TOr0, YTO HEKOTOPbIE HEUCTPABHOCTM OCTaHYTCHA He3aMe4YeHHbIMMU.



OOHapyxeHune oLUnOoKU n
AWAarHOCTUKa HEUCNPaBHOCTM

- cbmsmqecme N3IMEHEHUNA NMNapaMeTpoB KOMIMNOHEHTOB CUCTEMBb,

BbIXOAsLLMe 3a gonycTuMble npeaensl. X HasbiBaloT cOOSIMU, eCnii OHU HOCAT
BPEMEHHbIN XapaKkTep, N 0TKasamu, €Crivi OHU NMOCTOSAHHBbI.

LdedekT He MOXET BbITb OOHapPYXXEH 40 TeX Nop, Noka He byayT co3gaHbl YCNoBus
09 BO3HUKHOBEHUSA U3-3a HEMO HEUCMPABHOCTU, pe3yribTaT KOTOPOW OOSKEH OblITh,
B CBOIO ovepeab, NepeaaH Ha BbIXod UCNbITYyeMOro obbekta, Ansa Toro 4tobol
caenartb HeucrnpaBHOCTb Habntogaemon. Metoa ucnbiTaHUM Kak pas u
npegnonaraeT reHepaumio TECTOB, CO34al0LLNX YCNOBUS, MPU KOTOPbIX
MOAENMpyeMbIEe HENCNPABHOCTU NPOSBAAITCS B Buae obHapy>XnBaemMbiX OLLUMOOK.

Ecnn ncnbityemMmbln 0O6LEKT NpegHasHavyeH anga aKkcniyaraumm, 1o rnpu
OOHapyXeHUn onBbKM HeODXOANMMO MPOU3BECTU JTOKanNM3auno HEUCNPAaBHOCTYU C
Lernblo ee yCTpaHeHNs nyTemM peMOoHTa Ui 3aMmeHbl OTKa3aBLUETO KOMMOHEHTA.



— npoLecc onpeaeneHnst NpUYMHbI NOSABNIEHUS OLLNMOKK U
ee fnokanusauumn no pesynsratam TeECTUPOBaAHNUA.

TOYHOCTb, C KOTOPOW TOT UMM NHOWU TECT FloKanuayeT HencnpaBHOCTU, HA3blIBAETCA €ro
.Tpebyemasa paspeLuatoLiasi CnocobHOCTb 3aBUCUT OT
KOHKPETHbIX Llenen ncnbiTaHun.

AP PEKTUBHOCTb OBHAPYXEHUSA OLLIMOOK 3aBUCUT OT
, TO €CTb OT TOro, Kakme B Hee 3anoXxeHbl CBOUCTBA, AenarLiue ee yaoodHou
ON4 BbIMONMHEHUS TpebyeMblx onepaunn , a Takke Kakme arsi 9Toro npegycMoTpeHb!
cpeacTsa.
KoHTponenpurogHoCTb CUCTEMbI ONpPeaenseTca ee CBOMCTBaMM yrnpaBnaeMocCTH,
HabngaemMocTn U NpeackasyeMoCcTH.

— CBOWCTBO CUCTEMBbI, NO3BONSAOLLEE ynpaelidaTb €€ NnoBeaeHnemMm,
HanpmMmep oCTaHOBUTb beHKLI,I/IOHI/IpOBaHVIe Cncrtembl B oripegerieHHOM COCTOAHNN, U
3dTEM CHOBa €€ 3allyCTuTb.

— CBOWCTBO CMCTEMbI, NO3BONSAOLWEe NPoCcCneanTb 3a NoBeaeHneM
CUCTEMbI, CMEHOW €€ BHYTPEHHNX COCTOSHUN.

— CBOWCTBO CUCTEMBbI, NO3BONSOLLEE YCTaHOBUTb CUCTEMY B
COCTOsAHME, N3 KOTOPOro BCe nocrnenyrumne COCToAHNA MOryT ObITb npeanckKka3aHobl.



QyHKUUU cpedcme omiiaoKu

Cpoku n kadecTBo oTnagku npoektnpyemon MIC 3aBucAT ot cpeacTts oTnaaku. Mimm
SABNAIOTCSA NMPUOOPLI, KOMMMEKCHl 1 NPOrpamMmb .

CpenctBa oTnaaku OOMKHbI BbIMOMNHATL cheaytoLimne

yrnpaBnsaTb NOBeAEHNEM CUCTEMbI U/UNN ee MOAENN Ha PasnNYHbIX YPOBHSIX
abCTpaKTHOro npeacTaBrneHus;

cobupaTb AaHHblEe O NOBEAEHUN CUCTEMbI /MK ee moaenu, obpabaTtbiBaThb U
NpeacTaBnATb UX HA Pa3nNYHbIX YPOBHAX abCTpakuum;

npeobpa3oBbiBaTb CUCTEMY ANIS YNYYLUEHUSI €€ KOHTPOMNENPUroaHoCTy;
MOOEenMpoBaTh NOBeAEeHMNE BHELLIHEN Cpeabl MPOEKTUPYEMOWN CUCTEMBI.



