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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB u coaepaHue NPAKTUYECKUX U Ja00paTOPHBIX 3aHSITUN HAIIPABJIEHbI HA pealn3aliio
@enepanbHOTO TOCYAAPCTBEHHOI'O 00pa30BaTEIBHOIO CTAaHIApPTa CPEIHETO MPOecCHOHATHHOTO
oOpa3oBaHMS.

Benymeld auoakTHUeCKOW IENbI0 TPAKTUYECKUX 3aHATHH  SBISETCS (OpPMHPOBAHUE
npo(EeCCHOHATBHBIX MPAKTUYECKUX YMEHHH (YMEHUH BBIIOJHATH OINPEICICHHBIC JCHCTBHS,
orepanuu, He00X0AUMBIE B TIOCIEIYIONIEM B TPO(PECCHOHATHLHOMN IEATEIIEHOCTH).

Benymelt aunakTudeckod LENblO JIaOOPATOPHBIX 3aHATUN SBJSETCS SKCIIEPUMEHTAIbHOE
MOATBEP)K/IEHUE W IPOBEpPKAa  CYLIECTBEHHBIX  TEOPETHMUECKUX  IOJIOKEHUN  (3aKOHOB,
3aBUCHUMOCTEN).

B cootBerctBumn ¢ paboueit mporpammoit I[IM.02 OCYIIECTBJIEHUE MHTET'PALIUN
[IPOI'PAMMHBIX MOJYJEN, MJIK.02.01 TexHomorust paspaboTKi MPOrpaMMHOIO 00eCIIeueHH s,
MPEeIyCMOTPEHO  TPOBEACHHWE MPAKTUYECKUX U  JAabOpaTopHbIX  3aHATUH. B pamxax
MIPaKTUYECKOT0/1a00paTOPHOTo 3aHATHS OOYYarOIIMECcss MOTYT BBIIOJHATH OJHY WM HECKOJIBKO
MPaKTUYECKUX/Tab0PATOPHBIX padoT.

B pe3ynbrare ux BHIIOJHEHUS, 00ydaromuics JOMKEH:
ymembv:

— VY1 ucnonb30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHUH.

— V2 ucnonb30BaTh METOJBI JUISl MOJYYEHHUS KOJa ¢ 3aJaHHON (DYHKIMOHAIBHOCTHIO U
CTETEHbIO KaueCTBa.

— V3. aHAIM3UpOBATHh NPOCKTHYIO U TEXHUYECKYIO TOKYMEHTAIIHIO.

— V4. ucnonb3oBaTh CIEUUAIN3UPOBaHHbIE Tpaduyeckue cpeacTBa MOCTPOCHUS U
aHaJIM3a apXUTEKTYPbl IPOrPAMMHBIX ITPOTYKTOB.

— V5. opraHu3oBbIBaTh 33JJaHHYI0 MHTETPALMIO MOAYJIEH B MPOrPAMMHBIE CPEACTBA Ha
0aze UMeroIelcs apXUTEKTypbl U aBTOMAaTH3aIlMi OM3HEC-TIPOIIECCOB.

— VY6. onpenenarb ICTOYHUKH U IPUEMHUKHU JAHHBIX.

— ¥7. ucnosb30BaTh MPUEMBbl PaOOTHI B CUCTEMAaX KOHTPOJISI BEPCHIA.

— V8. BBINOJHATH OTIAAKY, UCIOJIb3Ys METOIBl U HHCTPYMEHTBI YCIOBHOM KOMIMISLIUU
(xmaccer Debug u Trace)).

— V9. oueHuBaTh pazmMep MUHUMAIBHOTO HA0Opa TECTOB.

— V10. pa3pabareiBaTh TE€CTOBBIEC TAKETHI U TECTOBbIE CLIEHAPHH.

— V11. BBIABIATH OLIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE Crieln(PUKAIIHil.

— VY12 ucnonbs30BaTh  pa3iiMuHbIE  TPAHCIOPTHBIE IPOTOKOJIBI W CTAHAAPTHI
dhopmaTUpOBaHUS COOOIICHHIA.

— V13 BBINOJHATH TECTUPOBAHUE UHTETPAIUU.

— VY14 opranu3oBbIBaTh NOCTOOPaOOTKY TaHHBIX.

— V15 co3maBaTh KiIacchl- HCKJIIOUEHUSI HA OCHOBE 0a30BBIX KJIACCOB.

— VY16 BBIIOJHATH PYYHOE M ABTOMATH3UPOBAHHOE TECTUPOBAHUE IPOrPAMMHOIO
MOYJIS.

— VY17 ucnonp30BaTh HHCTPYMEHTAIbHBIE CPEACTBA OTIAAAKU TPOTPAMMHBIX IPOJYKTOB.

— VYO01.1 pacno3HaBaTh 3ajady uW/win npobieMy B HpodecCHOHATBHOM H/HIN
COLIMAJIbHOM KOHTEKCTE

— VY01.2 ananu3upoBaTh 3a/1a4y U/UIH NIPpoOJIeMy U BBLAEIATH €€ COCTaBHbIE YacTH

— VYO01.3 onpenensaTs Tanbl pelieHus 3aa4u



VY01.4 BoLsBIATE U 3PPEKTUBHO UCKATh MH(OPMAIHNIO, HEOOXOAUMYIO ISl PELICHUS
3aJaud W/WITU IPOOIIEMBbI

Y 02.1 ompenenars 3aauy MOMCKa HH(POPMAIIUH;

VY 02.2 ompenensts HEOOXOIUMBbIE UICTOUHUKN HH(POPMALIIH;

¥ 02.3 nutaHupoBaTh MPOLECC NIOUCKA;

V¥ 02.4 cTpyKTypupOBaTh MOJIy4aeMyIo HHPOPMAILIHUIO;

VY 02.5 BbenaTe HanOoJiee 3HAYMMOE B ITepeyHe HHPOPMALINY;

¥V 02.6 oueHMBaTH MPAKTUUECKYIO 3HAUUMOCTb PE3YJIbTATOB IOUCKA;

VY 02.7 odopMIsATh pe3yabTaThl IOUCKA

V03.2 npuMeHATh COBPEMEHHYIO HAYYHYIO MPO(HECCHOHATBHYIO TEPMUHOIOTHIO
Y03.3 onpenensiTh W BBICTpAUBATh TPACKTOPHH MPO(PECCHOHAIBHOTO PAa3BUTUSA U
caMmoo0Opa30BaHUs

Y03.4 npuMeHATh HCCIENIOBATENbCKUE MPUEMbl U HABBIKM, YTOOBI OBITH B Kypce
MOCJIEHUX OTPACIIEBBIX pEIIeHUN

V03.5 nmoHuMMaTh W aJanTUPOBATHCA K H3MEHSIOIIMMCS HOTPEOHOCTSIM CMEXHBIX
npodeccuit

V¥ 04.1 opranu3oBbIBaTh pabOTy KOJIJIEKTUBA U KOMAH/IbI;

Y 04.2 B3auMOAeHCTBOBaTH C KOJUIETAMH, PYKOBOACTBOM, KIHEHTAaMH B XOJ€
poeCCHOHATBHON JIeATETLHOCTH

Y04.3 morumaTh TpeOOBaHUS M ONPaBIbIBATh OKUIAHUS KIIMEHTOB/paboTonaTess

VY 04.4 pearupoBaTh Ha 3allpOChI KIIMEHTOB/PYKOBOJICTBA JINYHO U OTIOCPEIOBAHHO
V04.5 wucnonp30BaTh KOMMYHHUKAIIMOHHBIE HABBIKM TIpH pPabOTe B KOMaHIE IS
YCHEIIHOM paboThl HaJl TPYIIIOBBIM pPelIeHneM IpodIemM

V04.8 a¢pdextrBHO paboTaTh B KOMaHIE

V05.1 npumMeHATh TEXHUKH U TIPHEMBI dPPEKTUBHOTO OOIIECHUS B TPOPECCHOHATTLHON
JeSITeNIbHOCTH

VY05.2 ucnosnp30BaTh HABBIKK YCTHOTO OOIIEHHUS B TPOPECCHOHAILHON e TEIHHOCTH
V05.3 wm3marate cBOM MBICTH W OGOPMIIATH JOKYMEHTHI MO TpodeccrnoHaabHOM
TEeMaTHKe Ha FOCYJapCTBEHHOM SI3bIKE

Y06.2 onuchlBaTh 3HAYUMOCTh CBOEH CHEIUAIBHOCTH JUISl PA3BUTHS KOHOMUKHU M
Cpelbl KUBHEEATEIbHOCTH IPaXKIaH POCCUHCKOTO TOCY1apCTBa

Y07.1 cobmomaTh HOPMBI SKOJIOTHYECKON O€30TaCHOCTH;

Y08.3 monb3oBaThca CpelcTBaMU MPOGUIAKTUKH TEPEHANPSIKEHHUST XapaKTepHBIMU
JUIS TAaHHOW CHEIUAIbHOCTH.

VY 09.1 npumensaTs cpeAcTBa HMH(POPMAMOHHBIX TEXHOJIOTHH ISl PEIICHHS
npodeccuoHanbHbIX 33/1a4;

V¥ 09.2 ucnonp30BaTh COBPEMEHHOE MPOrPAMMHOE 00ECIIeUeHHE

Y09.3 nposBIATh KyIbTypy HH(MOPMALUOHHONW O€30MacHOCTH IMPHU HCIIOIb30BAHUH
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOT U

VY10.1 noHuMaTh OOLIUI CMBICT YETKO MPOU3HECEHHBIX BbICKA3bIBAHUI HA U3BECTHHIC
TeMblI (podeccHoHaIbHBIC H OBITOBBIC);

¥10.2 y4yacTBOBaThH B AMAJIOrax Ha 3HAKOMbIE 001I1e U TPO(ecCHOHABLHBIE TEMBI
V¥10.6 noHuMaTk TEKCThI Ha 6a30BbIe TPOPECCUOHATBHbIE TEMBI

¥10.7 uyurath, NMOHUMAaThb M HAXOIAUTh HEOOXOANWMBIE TEXHMYECKHE JaHHBIE U
MHCTPYKIIMU B PYKOBOJICTBAX B JJFOOOM JIOCTYITHOM (hopmaTte

V11.2 BBISIBASATH JOCTOMHCTBA U HEJIOCTATKU KOMMEPUYECKON HIeu



— VYI11.3 mpe3eHTOBaTh HJEH OTKPBITHS COOCTBEHHOIO Jena B MNpodecCHOHATBHON
JESITEIbHOCTH

ConepxaHue MPakTHIECKUX U JIAOOPATOPHBIX 3aHATUH OPHEHTUPOBAHO Ha (HOPMHUPOBAHKE OOLTHX
KOMIIETEHIIUI 1O MPO(ECCHOHAIBHOMY MOJTYIIIO ITPOrPaMMBbI OATOTOBKH CIEIMAIICTOB CPETHErO 3BEHa
T10 CIIELIMAIBHOCTH U OBJIAJICHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU.

[1K 2.1. Pa3pabarbiBaTh TpeOOBaHHMS K WPOTPAMMHBIM MOJYJIIM Ha OCHOBE aHaJH3a
MIPOEKTHOM M TEXHUYECKOHN JOKyMEHTAIMM Ha IPEAMET B3aUMOICHCTBUS KOMIIOHEHT

[1K 2.2. BpINonHITh HHTErpaLIo0 MOLyJIEH B IpOrpaMMHOE oOecrieueHre

[IK 2.3 BpInonssThH OTJIIAJKY IIPOrPaMMHOTO MOZYJIS c HCIIOJIB30BAHUEM
CHEMATM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB

[IK 2.4 OcymecTBiarh pa3pabOTKy TECTOBBIX HAa0OPOB W TECTOBBIX CIICHAPUEB IS
MIPOTPaMMHOTO 00€CTIeUeHUS.

[IK 2.5. TIpou3BoaUTh WHCHEKTUPOBAHUE KOMIIOHEHT MPOrpPaMMHOI0 oOOecreyeHus Ha
MpeIMET COOTBETCTBUS CTaHapTaM KOAUPOBAHUSL.

A Taxxe GOpPMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK 1. BoiOupate cmnocoObl  pemeHuss 3a7ad  Opo(ecCHOHAIbHOW  JIeATEIbHOCTH,
MPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2. OcymiecTBasTh NOUCK, aHAJIN3 M MHTEPHPETALUI0 HH(OpMALIUK, HEOOXOAUMON ISt
BBINIOJIHEHUS 3a71a4 TPO(HEeCCHOHATILHOM NesITENbHOCTH.

OK 3 [InanupoBaTh U pEATU30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 4 [InanupoBaTh U pEaTU30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 5 [InanupoBaTh U peaTU30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 6  IIposBiaTh rpaxJaaHCKO-MATPUOTHYECKYIO MTO3UIUIO, JEMOHCTPUPOBATH OCO3ZHAHHOE
MIOBEJICHHE HAa OCHOBE TPAJAULIMOHHBIX O0IIEYEI0BEYECKUX LIEHHOCTEH

OK7 ConeiicTBOBaTh  COXpPAaHEHHUIO  OKPYXKAIOIIEH  Cpeabl, PpPecypcocOepeKeHUIo,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSX.

OK 8 Hcrnonb3oBarh cpefacTBa (U3NUECKONW KYJIBTYPhI IJIS COXPAHEHUS M YKPETUICHHS
3JI0pOBbsI B Ipolecce MpodecCHOHATBHON AEATENbHOCTH U MOAJNEPKAHNUSA HEOOXOAUMOr0 YPOBHS
(bu3n4ecKoil MoAroTOBIEHHOCTH

OK9 Hcnonb3zoBath HHPOPMAIIMOHHBIE TEXHOJIOTHHU B TPO(PECCHOHATLHOMN ACSITEIHBHOCTH.

OK 10 Tlomp3oBarbcsi MPOPECCHOHAIBHONW JIOKYMEHTAllUCH Ha TOCYJIapCTBEHHOM H
MHOCTPaHHOM SI3bIKE

OK 11 IInanupoBaTh NpeaPUHUMATEILCKYIO IEATEILHOCTh B IpodeccnoHanbHOM chepe

Broimonnenue oOydalomMMucs MpPaKTUYECKUX ©  Jj1abopaTopHeix pabor mo [IM.02
OCYILECTBJIEHUE UHTEI'PALIMM ITPOTPAMMHBIX MOJIVJIEM, MJIK.02.01 Texzonorus
pa3paboTKH MPOrpaMMHOro 00eCIieYeH s, HallPaBJICHO Ha:

- 0000weHue, cucmemamuszayuio, yenybieHue, 3aKpenjieHue, pazsumue U Oemaniu3ayuro
NOJIYYeHHbIX MeoPemudecKux 3Hanutli N0 KOHKPemHbIM memam y4eOHOU OUCYUNTIUHDL,

- ¢opmuposanue ymeHull NPUMEHAMb HNOLYYEHHble 3HAHUSL HA NPAKMUKe, pealu3ayuro
eOUHCTNBA UHMEILIeKMYAIbHOU U NPAKMUYECKOU 0esimelbHOCMIU,

- 8bIPAOOMKY NpU peuieHuU NOCMABIEeHHbIX 3A0ay NPOPECcCUOHAILHO 3HAYUMbBIX KA4ecms,
MaKux Kax camoCmosamenbHOCmb, OMEemcmeeHHOCHb, MOYHOCHb, MEOPYECKAS UHUYUAMUEBA.

[TpakTrueckue U 1a00paTOpHBIE 3aHSTHS MPOBOJSTCS TOCIIE COOTBETCTBYIOIIEH TEMBbI, KOTOpas
obecrieurBaeT HATMYKE 3HAHWH, HEOOXOMMBIX JIJISI €€ BBITIOTHEHHUS.



2 IEPEYEHDb IPAKTUYECKHX U IABOPATOPHBIX 3AHSATHM

MJIK 02.01 TEXHOJIOI'US PASPABOTKH ITPOI'PAMMHOI'O OBECHHEYEHUA

Pasneanl/Tembl Tembl KonnuecrBo | TpeGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX yacos erocC C1io
3aHATHH (ymern)
Pazgen 1. PazpaGoTka nporpaMmMHoOro obecneyeHust
Tema 2.1.1. [IpakTrueckas padora Ne 1 «AHanus 2 V 3,V4,V5,
OcHoBHbIE NOHATHS | TIPEIMETHOM 00TIaCTH» Vi1,V¥1
U CTaH/AAPTH3aLHs JIaGoparopnas padora Ne 1 10 ¥02.1-Y02.7,
TpeOoBaHMii K «Pa3pabotka u opopmieHue ¥03.2-Y03.5,
MmporpaMMHOMY TEXHUYECKOI'O 3aJIaHHUs V05.1-¥05.3,
obecre4eHuIo JlabopaTopHas pabora Ne 2 10 ¥10.6, Y01.1-
«IlocTpoeHre apXUTEKTy I Y01.5, ¥09.1-
MIPOTPAMMHOTO CPEACTBAY v09.3
JlabopatopHast padota Ne 3 «3yuenue 10
paboThI B CHCTEME KOHTPOJISI BEPCHi»
Tema 2.1.2. JlabopaTopHast paboTa Ne4 4 V3,V¥4
Onucanue u anaim3 | «Ilocrpoenune auarpaMMbl BApHAHTOB v02.1-Y02.7,
TpedoBaHMIi. WCIIOJIB30BaHUS U JTarpaMMbl Y03.2-Y03.5,
JAuarpammsi IDEF [IOCJIEAOBATENbHOCTI Y05.1-Y05.3,
Jlaboparopnas padora Ne5 4 v10.6, Y01.1-
«ITocTpoenne auarpaMMbl KOOTIEpAITHH Y01.5, ¥09.1-
Y JFiarpaMMbl pa3BepThIBAaHMUS» ¥09.3
Jlaboparopnas padora Ne6 4
«IToctpoeHnue nuarpaMmsl
JeATEeTbHOCTH, ANarpaMMbl COCTOSIHUH U
JIMarpaMMBbl KJIACCOBY
Jlaboparopnas padora Ne7 4
«ITocTpoeHue auarpaMmsl
KOMITOHEHTOBY
JlabopaTopHast padoTa Ne8 6
«[locTpoenne muarpaMm MOTOKOB
JTAHHBIX»
Tema 2.1.3. IIpaxtrueckas padora Ne2 «Pa3paboTka 2 V2,V3,Ve6,
Ounenka KayecTBa TECTOBOTO CIICHAPHUS V8-V11, V13,
NMPOrpaMMHBIX IIpaxtrueckas padbota Ne3 «Ormenka 2 Y14
CpeacTB HEO00XO0IUMOI'0 KOJIMYECTBA TECTOBY vV02.1-Y02.7,
[paktuueckas padora Ned «Paspabotka 2 ¥03.2-¥03.5,
TECTOBBIX MAKETOBY V05.1-Y05.3,
IIpaxtuueckas padorta Ne5 «Ouenka 2 V10.6, YO1.1-
HPOrpaMMHBIX CPEJICTB € HOMOIILIO YOL.5, ¥09.1-
METPHUK» v09.3
[IpakTrueckas padora Ne6 «HcnekIs 2
MPOrPaMMHOTO KO/Ia Ha IIPEMET
COOTBETCTBHUS CTaHJIAPTaM
KOJIMPOBAHHMSD»
NTOI'O 66




3METOAUYECKUE YKA3AHUSA
M/IK 02.01 TEXHOJIOI'US PASPABOTKHU ITIPOI'PAMMHOI'O OBECIIEYEHUA

Tema «OcHOBHbIE MOHSTHS U CTaHAApTU3alus Tpeﬁ()BaHHfl K MporpaMMmHoOMy odecnevYeHHuIo»

IIpakTnueckas padora Ne 1
«AHaIU3 MPEMETHOMN 00JIaCTH

Heab: Onucarb ¥ NpoaHaIu3upoBaTh MHPOPMALMOHHYIO CUCTEMY, paclpeieiuTh POjd B
rpynmne pa3padoTYHKOB.

Boinoinus padorty, Bol Oyaere:
ymemp:
— VY3, ananm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— VY4, wucnonb3oBaTh CHEIUATM3WPOBAHHBIE TIpadUUYECKUE CPENCTBA IMOCTPOCHHUS U
aHaJIN3a apXUTEKTYpPHI IPOrPaMMHBIX IIPOAYKTOB.

MarepuajibHoe o0ecnieyeHue:
[Taket Microsoft Office, moctym k Internet pecypcam.

3ananue:

[IpakThdeckas paboTa HampaBJIeHa HAa O3HAKOMJICHHE C  TIPOIECCOM  OIUCAHHS
WH()OPMAIIMOHHOW CHCTEMBI WM TIOJYyYEHHE HABBIKOB IO HCIIOJIB30BAHUIO OCHOBHBIX METOJIOB
ananuza UC.

TpeOoBaHwMsI K pe3ysIbTaTaM BITIOJHCHHS TPAKTUICCKON paOOTHI:

1. nammuue onucaHus MHPOPMAIIMOHHON CHUCTEMBI,

2. TpOBEACHUE aHAIN3a OCYIECTBUMOCTHU BHITIOJHEHUS MTPOEKTA;

3. Hamu4He 3aKJIIOUEHHUs O BO3MOXHOCTHU pealH3alliH MPOEKTa, COAEPKAILIEr0 PEKOMEHIAIIuU
OTHOCHUTEIILHO pa3pabOTKH CHUCTEMBI, 0a30BbIC MPEMIOKEHUS MO 00BEMY TpedyeMoro
OropKeTa, YUCITy pa3pabOTIYNKOB, BPEMEHHU M TPeOyeMOMY MTPOrpaMMHOMY OOECIICUCHHIO.

BrinonHeHue aHanm3a oCyIIeCTBUMOCTH BKIIIOUAET COOp M aHAM3 MHGOPMAIUH O OyIyIIen
CUCTEME M HalHMCaHHE COOTBETCTBYIOLIEro orueta. CHavana ciexyeT ONpeleiuTh, Kakas UMEHHO
uHpopmainusg HeoOxoauMa, 4TOObl OTBETUTh HA IOCTaBJIEHHBIE BBIIE BONpochl. Hampumep, 3Ty
MH(OPMALIHNI0O MOXKHO TIOJTyYUTh, OTBETUB Ha CIIEAyIOIIee:

1. Yro mpousoiifieT ¢ opranuzanuei, eciiu cucreMa He Oy/IeT BBelleHa B AKCILTyaTaluio?

2. Kaxkue Tekyuiue npoOiieMbl CyIIeCTBYIOT B OpraHU3allMK U KaK HOBasi CUCTEMa IMOMOXKET UX

peuTh?
Kakum o6paszom cucrema Oyaer cnocoO6cTBOBATH 1iesisiM Ou3Heca?

4. Tpebyer nu pazpaboTKa CHCTEMbI TEXHOJIOTUH, KOTOPasi 10 3TOr'0 HE UCTIOIb30BaNIACh B
Opranu3amuu’?

Jlanee HEOOXOAUMO OIpPEAEIUTh MCTOYHUKH HWH(POPMAlUU. DTO MOTYT OBITH MEHEIXKEpPbI
OTIIENIOB, T/€ cuUcTeMa OyIeT HCHOJIb30BaThCS, Pa3padOTYMKK MPOrPaMMHOr0O oOecredeHus,
3HAKOMBIE C TUTIOM OyayIIel CUCTEMbI, TEXHOJIOTH, KOHEUHBIE M0JIb30BATENH U T.1.

[Tocne o6paboTku coOpaHHON MH(OPMALIUKA TOTOBUTCS OTYET MO aHAINU3Y OCYIIECTBUMOCTH
CO3/1aHUs CHUCTEeMBbl. B HEM JOKHBI OBITh JaHbl PEKOMEHJAIMH OTHOCUTENBHO MPOJOJKEHUS
pa3paboTku cucTteMbl. MOTyT OBITH MPENIOKEHbI W3MEHEHHUs Orwjpkera M Tpaduka paboT Mo
CO3/IaHUIO CUCTEMBI UJIH TIPEAbIBICHBI 00Jiee BRICOKHE TPEOOBAHUS K CHCTEME.

KpaTkue Teopernyeckue cBeeHHs:

OO0mme cBegenns 0 paspadoTKe NPOrpaMMHOIO oldecredYeHnst
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[TpoGrieMb! ympaBieHUsT TPOrPaMMHBIME TPOSKTaMH BIIEPBBIC MPOSBIINCH B 60-X - Havaie
70-x TOJOB, KOrja MPOBAIMINCH MHOTHE OOJBIIME MPOEKTHI MO pa3paboTKe MPOrpaMMHBIX
npoaykToB. beutn 3adukcupoBansl 3aepxku B cozganuu [10, oHO ObUIO HEHAIKHBIM, 3aTPaThl HA
pa3paboTKy B HECKOJIBKO pa3 MPEBOCXOMIN NEepBOHAYAIbHBIC OLEHKH, CO3aHHbIC TPOrpaMMHbBIE
CUCTEMBI YaCTO UMEJIM HU3KHE I10KA3aTEIN IPOU3BOIUTEIBHOCTH. [IpuirHbI NPOBaOB KOPEHWIUCH
B T€X IOJX0JaX, KOTOpbI€ MCIOJIb30BAINCH B yNpaBICHUM INpoekTamu. lIpumensemas meToauka
ObUla OCHOBAaHA HA OIBITE YINPABIICHUS TEXHUYECKUMHU MPOEKTAaMHU U OKa3asach HedP(EKTUBHOI
pu pa3paboOTKe MPOrpaMMHOT0 00eCTIeYEeHUSI.

BaxHo MOHMMATH pa3HHIy MEXAY MpodeccHOHANbHON pa3padboTkoit [10 u iro0uTebcKuM
nporpamMmmupoBanreM. Heo6xoumMocTh ynpaBiieHUs! IPOrpaMMHBIMH IIPOEKTaMH BBITEKAET U3 TOTO
¢axTa, yto mporecc coznanus npodeccrnonanbHoro 110 Beerna sBisieTcsi CyObEKTOM OFOIKETHOM
MOJINTUKA OpraHu3aluM, IJe OHO pa3pabaThiBacTCsi, U MMEET BPEMEHHBIE OrpaHUYEHUS.
PaboTta pykoBoauTeNsI MIPOrpaMMHOTO MPOEKTa MO OOJBIIOMY CYETY 3aKII0YaeTCs B TOM, YTOOBI
rapaHTHPOBATH BBHITIOJIHEHHE STUX OIO/DKETHBIX W BPEMEHHBIX OTPpaHUYEHUN C Y4eTOM OW3Hec-
1enel opraHu3aluy OTHOCUTENBHO pa3zpabaTeiBaemoro [10.

PykoBonuTenu MpoeKTOB MPHU3BaHbl CIUIAHUPOBATh BCE ATambl Pa3pabOTKU MPOrpPaMMHOIO
npoaykra. OHU Takke JOJKHBI KOHTPOJIUPOBATH XOJ BBIMOJHEHUS pabOT U COONIOAECHUS BCEX
TpeOyembIX cTaHAapToB. [IOCTOSHHBIN KOHTPOJIb 32 XOJIOM BBINOJIHEHUS] pabOT HEOOXOIuM JUis
TOTO, YTOOBI MpOLECC pa3pabOTKW HE BBIXOJAWI 32 BPEMEHHbIE U OIOJDKETHBIE OrPAHUYECHMUS.
Xopoliee ynpapieHUe HE TapaHTHUPYET YCHEIIHOTO 3aBEPIIECHUs MMPOEKTa, HO IJI0XO0€ yNpaBieHHE
00s13aTebHO TPHUBEAET K €ro IMpoBally. DTO MOXET BBIPa3UThCS B 3aJCpPKKE CPOKOB CAAYU
rotoBoro I1O, B mpeBbIIEHHUH CMETHOW CTOMMOCTH MPOEKTa MU B HECOOTBETCTBUU ToTtoBOro I1O
crielupuKauy TpeOOBaHUMN.

[Tpomecc pazpabotku [1O CymiecTBEHHO OTIMYAETCS OT MPOIECCOB PEATH3AIMN TEXHUUECKUX
MIPOEKTOB, YTO MOPOXKAAET ONpeAeTICHHbIE CI0KHOCTH B YIIPABJICHUU IPOrPaMMHBIMU MTPOEKTAMHU:

1. Ilpoepammmusiti npooykm nemamepuanet. IIporpaMMHoe oGecrieueHue HeMaTepUaIbHO, €ro
HeNb3s YBUJIETh UM MOTpOraTh. PykoBoAWTENb NPOrPaMMHOTO MPOEKTA HE BUJIUT MPOLIECC
"pocta" paszpabareiBaecmoro [10. OH MOXeT moJyiaraThCsi TOJIBKO Ha JIOKYMEHTAII0, KOTO-
past puxcupyer nporiecc pa3paboOTKH MPOrPaMMHOTO TTPOTYKTA.

2. He cywecmsyem cmanoapmuuix npoyeccog pazpabomxu I10. Ha ceronHsmHuiA 1€Hb HE
CYIIECTBYET YETKOW 3aBUCUMOCTH MEXy TporeccoM co3nanus [10O u Tunom cosnaBaeMoro
MPOrpaMMHOI0 MpoAyKTa. Jlpyrue TexHUYecKHe IJUCHMIUIMHBI HMEIOT JIUTENIbHYIO
HCTOPHUIO, TPOLECChl pa3pabOTKHM TEXHUYECKUX H3ACTUN MHOIOKPAaTHO OMpPOOOBAaHBI U
npoBepeHsl. [Iporieccel co3maHusi OOJIBIIMHCTBA TEXHHUUYECKHX CHUCTEM XOPOLIO HM3y4YEHBI.
N3yyennem sxe mponeccoB cozaanus [1O cnenuamucTsl 3aHUMAIOTCS TOJIBKO IOCIETHEE
Bpemsi. [1oaToMy moka Heab3s TOYHO IpEeCcKa3aTh, HA KAKOM 3Talle mpolecca pa3padoTKu
I1O MoryT BOBHHKHYTb ITPOOJIEMBI, YTPOKAIOILIUE BCEMY ITPOrPAMMHOMY HPOEKTY.

3. bonvwue npocpammuvie npoekmor - smo uacmo "oonopazoswie" npoexmul. bonbline
MPOrpaMMHBIE TPOEKThI, KaK MPaBUJIO, 3HAYUTEIHHO OTJIMYAIOTCA OT MPOEKTOB,
peain3oBaHHbIX paHee. [103TOMy, YTOOBI YMEHBIIUTH HEOMPEIEICHHOCTh B TIAHUPOBAHUU
MPOEKTa, PYKOBOAMTEIH IPOEKTOB JOHKHBI OONagaTh OYEHb OOJIBIIUM MPAKTUYECKUM
onbIToM. HO MOCTOSIHHBIE TEXHOJOTHYECKHE W3MEHEHHS B KOMITBIOTEPHOM TEXHHUKE H
KOMMYHHUKAITMOHHOM OOOPYJIOBaHMM OOECIICHUBAIOT MPEAbIAYIINA OMNbIT. 3HAaHUA H
HaBbIKU, HAKOTLJIEHHBIE OTBITOM, MOTYT HE BOCTPEOOBATHCSI B HOBOM IIPOEKTE.

[lepeuniciieHHbIE OTAMYMS MOTYT IPUBECTU K TOMY, UTO pealn3alus NpOeKTa BhIMIET U3 Bpe-
MEHHOTO TpaduKa WU MPEBBICUT OIOKETHBIE acCUTHOBaHMS. [IporpaMMHbBIE CHCTEMBI 3a4acTyIO
OKa3bIBAIOTCS HOBUHKAaMHM KakK B '"HMJEOJIOTMYECKOM'", TaK W B TeXHUYECKOM IuiaHe. [losTomy,
MpeNBUJII BO3MOXKHBIE TPOOIEMBbI B peanu3aliii MPOrpaMMHOTO MPOEKTa, CIEeAyeT Bcerjaa
MMOMHHUTh, YTO MHOTMM M3 HHX CBONCTBEHHO BBIXOAWTH 32 PAaMKH BPEMEHHBIX U OIOKETHBIX

OrpaHUYCHUN.
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IIpouecc ynpasiieHusi pa3padoTKoii MPOrpaMMHOIro odecneyeHust
HeBo3MOXHO ommcaTh M CTaHOAPTH3UPOBATh BCE pabOTHI, BBHIMOJIHSAEMBIE B IMPOEKTE IO
co3ganuio [10. Dtu paboThl BecbMma CYIIECTBEHHO 3aBUCST OT OpraHU3alliu, T/I€ BBIMOJIHAETCS
pazpabotka I1O, 1 oT THIA co3JaBaeMOro MPOrpaMMHOro Mpoaykra. Ho Becerna MOXKHO BBIICIHTH
ClIeAyIOIIHNE:

. Hanucanue npeanoxxennii no cozganuto 110.

. [TnaaupoBanue u cocraBiieHue rpaduka padot mo cozganuio 110.
o OneHrBaHUE CTOUMOCTH MTPOEKTA.

. [TonGop nepconana.

. KoHnTpo:nb 3a X010M BBINOIHEHUS paboT.

. Hamnncanue oTyeToB U peacTaBiIeHUN.

[lepBast cTamusi TPOrpPaMMHOTO TPOEKTAa MOXET COCTOSATH M3 HAIMMCAHUS TPEIIONKCHHUHN I10
peanu3au 3Toro mpoekTa. lIpemnokeHus ODKHBI COJEepKaTh ONMHCAHWE IEelNed MPOEKTOB WU
croco0oB uX JnocTixkeHus. OHU Takke OOBIYHO BKIIFOYAIOT B ce0sl OIEHKU (DUHAHCOBBIX M BpE-
MEHHBIX 3aTpaT Ha BBITOJIHCHHWE MPOeKTa. lIpu HEOOXOMUMOCTH 371eCh MOTYT MPHUBOIUTHCS
000OCHOBaHUS JUISI TIepeadd IMPOCKTa Ha BBIMOJIHEHWE CTOPOHHEW OpraHu3allid WM KOMAaHIE
pa3pabOTUHKOB.

Hanucanue mpeyioxkeHnii — OYEeHb OTBETCTBEHHAs paboTa, TakK Kak JUIsi MHOTHX OpTaHW3a-
IIUH BOIIPOC O TOM, OYJIET JIM TIPOCKT BBITIOJNHATHCS CaMOW OpraHu3anuedl Wik pa3padaThiBaThCs 110
KOHTPAaKTy CTOPOHHEW KOMIIAaHWEH, sBIIAeTCA KpHUTHYeCKUM. He cymecTByeT Kakux-ImOo
PEKOMEH IAITNi TI0 HAITMCAHUIO TIPEIOKCHHA, MHOTOE 3/IeCh 3aBHCHT OT OTIBIT.

Ha »stame mnaHupoBaHUs TPOEKTa OMPEACISIOTCS IPOIECChl, 3Tanmbl W TOJyYEHHBIC Ha
KOKJIOM U3 HUX Pe3yJbTaThl, KOTOPhIC TOHKHBI MPUBECTH K BBITTOJIHCHUIO TIpOeKTa. Peanmmsamms
ATOTO IUIaHa TPUBEACT K JOCTHKEHHWIO Iienedl mpoekTa. OmpepeneHne CTOMMOCTH TIPOEKTa
HampsIMyl0 CBSI3aHO C €ro IJIJaHUPOBAaHUEM, IOCKOJBKY 3/IeChb OIEHUBAIOTCS PECYpChl, Tpe-
Oyromuecs 171 BBIMOJIHEHUS TIaHA.

KoHTposib 3a X070M BBINMOJTHEHUS PaObOT (MOHUTOPHHI TPOEKTa) — 3TO HENPEPHIBHBIN
MIPOLIECC, MPOJIOJIKAIOIIHNIICS B TEUEHUE BCETO CPOKa peain3alii MpoekTa. PykoBoauTenb A0IKeH
MOCTOSIHHO OTCIIeKHMBATh XOJl pealu3alid IMPOoeKTa M CpaBHUBATh (PAKTUUYECKHE U IIAHOBBIE
MOKAa3aTeIH BBIMOJIHEHHS padOT ¢ UX CTOMMOCTBIO. XOTSI MHOTHE OpTraHU3allui UMEIOT MEXaHU3MBI
(hopMaIbHOr0O MOHUTOPHUHrA PadOT, OMBITHBIA PYKOBOAMUTEIh MOXKET COCTABUTH SICHYIO KapTHHY O
CTaJIMU Pa3BUTUH MPOEKTA MPOCTO MyTEM HePOPMaAILHOTO OOIICHUS € Pa3pabOTUNKAMU.

HedopmanbHplii MOHUTOPUHI 4YacTO IOMOTraeT OOHAPYXKUTh MOTEHIHUAJIbHbIE MPOOJIEMBI,
KOTOpBIE€ B SIBHOM BHJIE MOTYT OOHapyXUThcs no3aHee. Hanpumep, exxeqHeBHOE 00CYXKACHHUE X012
BBIMIOJIHEHUST PAaOOT MOXET BBISBUTH OTENIbHbIE HEAOPAaOOTKHM B CO3[aBa€MOM IPOTrPaMMHOM
npoaykre. BMecto oxuaaHus 0T4eToB, B KOTOPBIX OyaeT oTpaxkeH (akt "mpoOykcoBku" rpaduka
paboT, MOKHO OOCYIUTH CO CIEHUATMCTaMU HaMeYarolluecs MPOrpaMMHUCTCKHE MPOOJIeMbl U He
JOITYCTUTB CpbIBa Ipadrika padorT.

B teuenue peanuzanuu npoekTa 0OBIYHO MPOUCXOIUT HECKOIBKO (hOpMaIbHBIX KOHTPOJIbHBIX
MIPOBEPOK XOJa BBIMOJIHEHUS padboT mo co3zganuto [10. Takue mpoBepku OOMKHBI JaTh OOMIYIO
KapTUHY X0Jla peau3aluy IpoeKTa B [[EJIOM U M0Ka3aTh, HACKOJIBKO YXke pa3padboTanHas yacts [10
COOTBETCTBYET LIEJISIM MPOEKTA.

Bpewmsi BbImomHEHUsST OOMNBIINX MPOTPAMMHBIX IMPOEKTOB MOXKET 3aHMMAaTh HECKOJIBbKO JieT. B
TEYCHHE ATOr0 BPEMEHHU IIeNId M HAaMEPEHHUs OpraHu3alliy, 3aKa3aBIleld MpOrpaMMHBINA MPOEKT,
MOTYT CYIIECTBEHHO H3MEHUThCS. MOKET oKa3aThCs, 4YTO pa3pabaThiBaeéMbIii MPOTrpaMMHBIN
MIPOJYKT CTall y>K€ HEeHYKHBIM JTHO0 UCXOAHbIE TpeboBaHus Kk coznaBaemomy [10 mpocrto ycrapenu
U HX HEOOXOIUMO KapAMHAIBHO MEHSITh. B TakoW cuUTyallMu pPyKOBOJICTBO OpraHHU3aIfu-
pa3zpaboTurMka MOXXET MPHUHATH pelleHHue O MpekpamieHuu pazpadotku [1O wnm o0 u3MeHeHHH
MIPOEKTa B 1IEJIOM C TeM, YTOOBI yUeCTh H3MEHUBIIHECS [[ETM U HAMEPEHHUS OpraHU3aI[UH -3aKa3urKa.
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PykoBomuTenn mpPOEKTOB OOBIYHO OOS3aHBI CaMH MOJOMPATh HWCTOTHUTENCH I CBOMX
MpoeKTOB. B wuaecanbHOM cilydae NpOPEeCcCHOHANBHBIA YpOBEHb WCIIOJHUTENCH JIOJDKEH CO-
OTBETCTBOBATh TOH paboTe, KOTOPYIO OHU OyayT BHITIONHATH B XOZ€ peanu3anuu npoekra. OmxHako
BO MHOTHX CIIy4asX PYKOBOJWTENW JIOJDKHBI IOJIaratbCsi Ha KOMaHIy pa3paOOTUYUKOB, KOTOpas
naneka oT ujaeabHo. Takasi cuTyarusi MOXKET OBbITh BbI3BaHA CIICTYIOIIUMU TPHYNHAMMU:

1. Bromxer mpoekTa He TIO3BOJISET MPUBJICYb BEICOKOKBATM(DUIIMPOBAHHEIN IepcoHai. B
TAKOM CJTy4ae 32 MEHBIIIYIO IJIaTy PUBIICKAIOTCS MEHEe KBATU(UITUPOBAHHBIC
CHEIUATTUCTHI.

2. BBIBAIOT CUTYyaIy, KOT/1a HEBO3MOXKHO HAWTH CIIEITUAIMCTOB HEOOXOIMMOH KBATU(UKAIIHH
KaK B CaMOMW OpraHu3aiuu-pa3padoTuuke, Tak U BHE ee. Hampumep, B opranuzanuu
"Tyuine aroau" MOryT OBITh YK€ 3aHATHI B IPYTUX IPOEKTaX.

3. Opranuzaius Xo4eT MOBBICUTh IPO(ECCHOHATBHBIN YPOBEHB CBOMX pa0OTHUKOB. B 3TOM
ClIy4ae OHa MOXKET MIPHUBJICYb K YUACTHIO B TIPOEKTE HEOMBITHBIX MJIM HEIOCTATOYHO
KBaTU(UIIUPOBAHHBIX PAOOTHUKOB, YTOOBI OHU MPUOOPETH HEOOXOUMBIN OMBIT U T0-
YUIIHCH Y 00JIe€ ONBITHBIX CIICIIHAIUCTOB.

Takum 00pa3om, MOYTH BCEra MOAO0P CHEIUATMCTOB JIJIsi BBHITTOJIHEHUS MPOEKTa UMEET OIl-
pelelieHHbIe OTPaHUYCHUS U HE SBJISIETCS CBOOOIHBIM. BMmecTe ¢ TeM He00X0IuMO, YTOOBI XOTs ObI
HECKOJIbKO WIEHOB TPYMIMbl Pa3padOTYMKOB MMENW KBATH(UKAIMIO U OIBIT, JOCTATOYHBIC IS
paboThl HAJ MaHHBIM MPOEKTOM. B TPOTHBHOM ciydae HEBO3MOXHO H30€XKaTh OMIMOOK B
paspabotke I10.

PykoBomuTens mpoekTta OOBIYHO O0O0s3aH TMOCHUIATH OTYETHI O XOJE €r0 BBITIOJHEHHS Kak
3aKa3uuKy, TaK H TOAPSTHBIM OpraHu3aIusM. OTO JOJKHBI OBITh KpaTKWe JIOKYMEHTHI,
OCHOBaHHBIC Ha WH(OPMAIMH, U3BJICKAEMOUN U3 MOAPOOHBIX' OTYETOB O MPOEKTe. B 3TuX oTuerax
JOJDKHA OBITh Ta WH(QOpMAaIMs, KOTOpas IO3BOJSAET YETKO OICHHTh CTENEeHb TOTOBHOCTH
C03/1aBa€MOTr0 IMIPOrpaMMHOT0 MPOIYKTa.

B pamkax kypca «Texnomoruss pa3paOOTKH MHPOrpaMMHOTO OOECIEYEHHs» BBIJICICHbI
CJIeTyIOIIMe POJIK B rpytiie 1o pa3padotke [10:

e PykoBoauTtens — o01iiee pyKOBOJICTBO MPOEKTOM, HAMMCAHUE JJOKYMEHTAIUH, OOIIEHUE C
3akazunkom 110

e (CuCTeMHBIN aHATUTUK — pa3paboTka TpeboBaHUH (COCTaBICHUE TEXHUYECKOTO 3a/IaHus,
MPOEKTAa MPOTrPaAaMMHOTO 00eCTICUEHUS )

e Tecrep — cocraBienue miaHa TeCTUpoBaHus U arrectauuu rorosoro 110 (mpoaykra),
COCTaBJICHHUE CLIEHApHs TECTUPOBAHUS, Oa30BbIN PUMED, TPOBEICHUE MEPOIPUATUH 11O
IJIaHy TECTUPOBAHUS

e Pa3paboTunk — MoJIeIMpOBaHUE KOMIIOHEHT IMPOrPaMMHOT0 00ecTieueHus, KOAUPOBaHHE

Ils1anupoBaHue MPoeKTa pa3padoTKU MPOrPaAMMHOI0 odecnevyeHust

D¢ddexTrBHOE ympaBiieHHE MPOrPAMMHBIM MPOEKTOM HAMPSIMYIO 3aBHUCUT OT IPAaBUIBLHOTO
IUTAHUPOBAHUS PabOT, HEOOXOMUMBIX ISl €ro BbIMOJMHEHHs. [limaH momoraer pyKOBOAUTEIIO
MpeIBUIETh MPOOJIEMbI, KOTOphlE MOTYT BO3HHUKHYTh Ha Kakux-1ubo stamax cosmanus I10, u
pa3paboTaTh MPEeBEHTUBHBIE MEPHI I UX MpeaynpekaeHus uin pemenus. [1nan, paspaboTaHHbIil
Ha HayaJlbHOM JTale MPOeKTa, PacCMaTPUBAETCS BCEMH €ro y4YaCTHHUKAMHU KaK PYKOBOJSIIMIMA
JOKYMEHT, BBITIOJIHEHHE KOTOPOrO JOJDKHO MPHUBECTH K YCHEUIHOMY 3aBEPUICHUIO MPOEKTa. DTOT
MEPBOHAYAIBHBIN TUJIaH JOKEH MAaKCHMAallbHO MOAPOOHO OMHUCHIBATH BCE STalbl pealu3aluu
MIPOEKTA.

[Iponiecc mIaHUPOBAHUSI HAUYMHAETCS, WCXOAS M3 OMNMCAHUS CUCTEMBI, C OIpEACIICHUS
MPOEKTHBIX OTpaHUYEHUN (BpEMEHHBIE OrpaHHYEHUS, BO3MOXKHOCTH HAIMYHOTO TME€pPCOHAaa,
OIO/DKETHBIE OTpPAaHMYEHUS U T.[.). DTU OTPAHUYECHHS] JOJDKHBI OIPENEeNSIThCs MapajulebHO C
OLICHUBAHUEM IMPOCKTHBIX MapaMeTpoOB, TAaKUX KakK CTPYKTypa M pa3Mep IpPOEKTa, a TaKkKe
pacnpeneneHueM (QpyHKIUNA cpeau HCIOTHHUTENEH. 3aTeM OMpeNenstoTcs 3Tambl pa3padoTKH U TO,

KakKuc pe3yJibTaTbl MJOKYMCHTAIUWsA, HIPOTOTUIIBI, MOACUCTEMBI WKW BCEPCUU MPOrpaMMHOI0
11



MPOAYKTA) JOJKHBI OBITH MOMYYEHBI IO OKOHUYAHUU 3TUX 3TanoB. /lanee HauMHAETCS LUKIMYECKast
yacTh IuiaHupoBanus. CHayana paspabareiBaeTcst Tpaguk padoOT MO BHIIOIHEHUIO MPOEKTa MU
JlaeTcsl pa3pelieHne Ha MPOJIOJDKEHUE MCIOJIb30BaHUS paHee co3laHHoro rpaduka. Ilocme storo
MPOBOJUTCS KOHTPOJIb BBIMIOJHEHHUS pabOT M OTMEUAIOTCS PACXOXKICHHS MEXIYy pealbHbIM U
TJTAHOBBIM XOJI0M PadoT.

Janee, o Mepe MOCTYIJICHUS HOBOW MH(POPMALIMK O XOJI€ BBITOJHEHHS MPOEKTa, BO3MOXKEH
MEPEeCMOTp TEPBOHAYAIBHBIX OLEHOK IapaMeTpOB IPOEKTa. IJTO, B CBOIO OYEpEedb, MOXKET
MIPUBECTH K U3MEHEHHIO Tpaduka padoT. Eciu B pe3ynbraTe STHX U3MEHEHHH HapyIIalOTCs CPOKU
3aBEpUICHUS MPOEKTa, JIOJIKHBI ObITh NEPECMOTpPEeHBl (M coriacoBaHbl ¢ 3akazuukom [10) mpo-
EKTHBIC OTPaHUYCHHS.

KoneuHo, 60JIBIITMHCTBO PYKOBOAUTEINEH MPOEKTOB HE TYMAIOT, YTO PEeATH3aIHs UX TPOSKTOB
MpOIIeT TIaaKo, 6e3 BCSIKUX mpobieM. XKemaTenbHo onucaTh BO3MOXKHBIE TIPOOIEMEI ellle A0 TOro,
Kak OHM TIPOSBAT ce0sS B XOJA€ BBIIOJHEHHS NpoekTa. I[lodTomMy Jydine CcoOCTaBIATh
"meccumucTrueckue" rpaguku pabor, uyem "onrtumuctuyeckue". Ho, KOHEUYHO, HEBO3MOXKHO
MOCTPOUTHh IUIaH, YYUTHIBAIOIIMKA BCE, B TOM YHCJIE CIy4ailHble, TPOOJIEMBI W 3alEPKKU
BBITIOJTHEHUSI TPOEKTa, MOSTOMY W BO3HHKAET HEOOXOAMMOCTh TEPHOIMUYECKOTO IIepecMOTpa
MIPOEKTHBIX OTPAHUYCHUHN M ATANIOB CO3JJaHHS TPOTPAMMHOTO MPOYKTA.

[Tman mpoekTa MOKEH YeTKO IMOKa3aTh PeCcypchl, HEOOXOAUMBIE JUIsl pean3alnu MPOoeKTa,
pazzneneHne paboT Ha dTambl U BPEMEHHOW rpaduK BBITOJHEHHS THX ATarnoB. B HEKOTOPHIX Op-
TaHW3ANUSAX TUTaH TPOEKTa COCTABIISIETCS] KaK eMUHBINA JTOKYMEHT, COJIEpKAIIUi BCE BUIBI TUIAHOB,
ONMCAaHHBIX BBIIE. B Ipyrux ciydasx IUIaH MPOEKTa OIMCBHIBAET TOJIBKO TEXHOJIOTHYECKUN
npouecc coznanus [10. B TakoMm miaHe o0s3aTelbHO MPUCYTCTBYIOT CCBUIKM Ha TUIAHBI JPYTHX
BHJIOB, HO OHU pa3pabaThIBAIOTCS OT/IEIBHO OT IJIaHA TIPOEKTA.

Jletanu3anus TJIAHOB MPOEKTOB OYEHBb PA3HUTCS B 3aBHCHMOCTH OT THIIA Pa3padaThIBAEMOTO
MPOTPAaMMHOTO TPOAYKTa M OpraHu3anuu-pazpadborunka. Ho B moOom ciydae OOJIBITUHCTBO
IJTAHOB COZIEPIKAT CIEYIOIINE Pa3esbl.

1. Bseoenue. Kpatkoe ommcaHue Ieled MpOeKTa W MPOEKTHBIX OTPaHUYCHHNA (O0KETHBIX,
BPEMEHHBIX U T.J.), KOTOPbIE BaXKHbI JJIs1 YIPABICHUS MPOEKTOM.

2. Opeanuzayus svinonnenuss npoekma. Onucanue cnocoda moadopa KOMaHIbl Pa3paboTINKOB
U pacripesiesieHre 00s13aHHOCTeNH MEX Ty YIeHaAMH KOMaH/IbI.

3. Awnanuz puckos. Onrcanue BO3MOXHBIX MPOEKTHBIX PUCKOB, BEPOSITHOCTH UX MPOSIBICHUS U
CTpaTeruii, HalPaBJICHHBIX HA UX YMEHbILICHHE.

4. Annapammuvie u npocpamMmuvie pecypcuvl, HeoOXoOumvle O pearu3ayuu npoeKma.
[lepeuenr ammapaTHBIX CPEICTB W MPOrPaMMHOTO oOecredeHus, HeoOXOJUMOro it
pa3paboTKu MpOrpaMMHOro MpojaykTa. Ecinu anmapaTHble cpeicTBa TpeOyeTcsl 3aKynathb,
MIPUBOJIUTCS. UX CTOUMOCTH COBMECTHO € T'pa)MKOM 3aKyIKH U TOCTAaBKH.

5. Pazbuenue pabom na smanei. Ilpouecc peanusanuu npoekTa pazdUBaeTcs Ha OTAEIbHBIC
MIPOLIECCHI, OMPEAETSIOTCS ATalbl BBITOJHEHUS MPOEKTa, MPUBOIUTCS OMUCAHUE Pe3ylib-
TaToB ("BBIXO/IOB'") Ka)KJIOT'0 3TaIa U KOHTPOJIbHBIE OTMETKHU.

6. Ipagpux pabom. B 3ToMm rpaduke oToOpakaroTcs 3aBUCUMOCTH MEXIY OTICIbHBIMH IPO-
neccamu (dtanmamu) paszpabotku [10, oneHKHM BpeMeHU UX BBINOJIHEHUS M paclipeieieHue
YJIEHOB KOMaH bl pa3pabOTYUKOB 1O OTAEIbHBIM 3Tanam.

7. Mexanuzmvi MOHUMOPUH2A U KOHMPOIA 3d X000OM 6blnoaHeHuss npoekma. ONUCHIBAIOTCS
MIPEIOCTABIIIEMbIE PYKOBOAMUTEIEM OTYETHl O XOJIeé BBHINOMHEHHS pPa0OT, CPOKH HX
MIPEOCTABIIEHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHHI'A BCET'O IIPOEKTA.

[Inan noymkeH peryisipHO MepecMaTpuBaThCs B Mpoliecce peanu3anuu npoekta. OnHU yacTu
IUIaHa, HampuMep rpaduk padoT, U3MEHSIOTCA 4acTo, Apyrue Oojee craObuibHbl. [l BHEceHuUs
M3MEHEHHMH B IUlaH TpeOyeTcs cheluanbHas OpraHU3alysl JTIOKYMEHTONOTOKa, MO3BOJISIOIAs OT-
CIIEKUBATh ATH U3MEHEHUS.

O0mme cBegenns o TpedboBaHNAX K HHGPOPMALMOHHBIM CHCTEMAM
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[Ipobnembl, KOTOpBIE TMPUXOAUTCS pelaTh CHENHaINCTaM B  IPOIEcce  CO3JaHus
IIPOrpaMMHOTO obecrieueHusi, oueHb ciIoXxHbI. [Ipupoaa aTux mpobiiem He Bcerja scHa, 0COOCHHO
ecnu paspabaTbiBaeMas MpOrpaMMHasi CHCTeMa WHHOBAI[MOHHas. B 9acTHOCTH, TpyAHO YETKO
OnucaTh Te JEHCTBHs, KOTOpBIC JOJDKHA BBIMONHATH cHucTeMa. Omucanue (QyHKIMOHAIBHBIX
BO3MOKHOCTEH M OTpaHWYCHUN, HAKIIAJIbIBAEMbIX HA CHCTEMY, Ha3bIBAeTCs TPEOOBAHUAMHU K ITOH
cucreMe, a caMm Inporecc (OPMUPOBAHUSA, AaHAIM3a, JOKYMEHTHUPOBAHHS U MPOBEPKH ITHUX
(GYHKIMOHATBHBIX BO3MOYKHOCTEH 1 OrpaHUYEHH — pa3paboTKoil TpeboBaHMIA.

TpeGoBanusi moapa3feNsIOTCS Ha TOJNB30BATENIbCKUE M CUCTeMHBIC. llonb3oBaTenbckue
TpeOOBaHMUS — 3TO ONHKCAHHE HAa €CTECTBEHHOM SI3bIKE (TUTIOC MOSICHSIONINE JHArpaMMBbl) (DyHKITHIHA,
BBIIIOJIHAEMBIX CUCTEMOM, U OTpaHUYEHUH, HaKJaAbIBaeMbIX Ha He€. CucTteMHble TpeOOBaHUS — 3TO
ONMCaHWE OCOOCHHOCTEH CHUCTEeMBl (apXHUTEKTypa CHCTEMbI, TpeOOBaHMS K MapaMeTpam
000pYyZIOBaHUS | T.J.), HEOOXOAUMBIX TS (P PEKTUBHON peann3annuu TpeOOBaHUN TOIH30BATEIS.

IlepBble maru no pazpadorke TpedoBaHMii K HHPOPMALMOHHBIM CHCTEMaM - AHAJIU3
OCYLIeCTBUMOCTH

PazpaboTtka TpebGoBaHUIl — 3TO MPOIIECC, BKIIOYAIONIUNH MEPONPUATHS, HEOOXOAUMBIC IS
CO3/IaHHUA U YTBEPXKACHUS JOKYMEHTA, COep Kalllero cnenupuKalnio CUCTEMHBIX TpeboBaHui. [l
HOBBIX MPOTPAMMHBIX CHCTEM IPOLECC pa3padOTKHU TpeOOBaHUI NOJKEH HAUYMHATBCS C aHaIu3a
ocymiecTBUMocTH. Hauanom Takoro aHanu3sa siBJsieTcs 00Illee ONMMCAHUE CUCTEMBI U €€ Ha3HAuYeHUs,
a pe3yJIbTaTOM aHallu3a — OTYET, B KOTOPOM JOJKHA OBbITh YeTKas peKOMEHIAlHsl, MPOJA0JKaTh
WIM HET Ipoliecc pa3paboTKu TpeOoBaHUI MPOEKTUpYyeMOi cucTeMbl. [[pyrumu cioBamu, aHaau3
OCYIIECTBUMOCTH JIOJKEH OCBETUTH CIIEAYIOILHE BOMPOCHI.

1. OrtBeuaer 1u cuctema o0LIUM U OU3HEC-IENSIM OpraHU3alliu-3aKa3urKa U OpraHu3auu-
pa3zpabotunka?

2. MOXHO JI1 peann30BaTh CUCTEMY, UCTIIOJB3YsI CYIIECTBYIOIINE HA JAHHBI MOMEHT TEXHO-
JIOTUHY Y HE BBIXOS 3a Mpeesibl 3aJaHHON CTOMMOCTH?

3. MoxXHO 11 00bEJMHUTH CUCTEMY C JPYTUMHU CUCTEMAMHU, KOTOPBIE YK€ IKCIUTYyaTUPYIOTCS?

Kputnueckum sBisercs Bompoc, OyIeT Ju CUCTeMa COOTBETCTBOBATh LIENSIM OpPraHU3allUu.
Ecnu cucrema He COOTBETCTBYET 3TUM LEJISIM, OHAa HE MPEACTABISET HUKAKOH IEHHOCTH s
opranuzaiui. B To ke BpemMs MHOrHME OpraHu3aluu pa3padaTbIBAlOT CUCTEMBI, HE
COOTBETCTBYIOIIME HMX LIEJsAM, JUOO0 HE COBCEM SICHO MOHUMAs 3TH LENH, JUOO TOJ BIUSHUEM
MTOJIUTHYECKUX WJIA OOIIECTBEHHBIX (DaKTOPOB.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1.  MByuutb npejyraraeMblii TCOPETUUECKUA MaTepral.
2. CocraBuTh n0JIpoOHOE onKcanne NHHOPMAITUOHHON CUCTEMBI.
3.  Ha ocHoBanuu onucaHusi CUCTEMBI IIPOBECTH aHAJIM3 OCYIIeCTBUMOCTH. B xoze
aHaJIM3a OTBETUTH HA BOIIPOCHI:
e Ymo npousotidem c opeanuzayuet, eciu cucmema He 6yoem 86e0eHa 8 IKCHIYAmayuio?
e Kaxue mexywue npobiemvl cyujecmsyrom 6 opeaHu3ayul U KaxK Ho8as CUcmema nomoxcem
ux pewums?
o Kakum obpazom cucmema 6yoem cnocobcmeosams yeasam ousneca?
e Tpebyem nu paspabomka cucmemvl MeXHOIO2UU, KOMOPAs 00 IMO20 He UCNOIb308ANACH 8
opearuzayuu?
PesynpTaToM aHanmsa TOMKHO SBUTHCS 3aKIIFOUYEHUE O BOBMOXKHOCTH pean3aliiy MPOeKTa.
4.  PacnpenenuTs posd B rpynne (pyKOBOAMTEIh MPOEKTA-pa3pabOTUHK, CUCTEMHBIH
aHAIUTUK-Pa3pabOTUUK, TECTEP-PaA3PAOOTUHK).
S. 3anoMHUTh pa3zensl MaHa:
e Bgeoenue
e Opeanuzayus 8bINOIHEHUS NPOEKMA
e Ananusz puckos
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Pazniensl TOKHBI CONlepKaTh PEKOMEHAAMU OTHOCUTEIBHO pa3pabOTKH CUCTEMBI, Oa30BbIe
MPEUIOKEHUs 110 00BEMY TpeOyeMoro 010KeTa, YUCITy pa3padOTINKOB, BPEMEHH U
TpeOyeMOoMy MPOrpaMMHOMY 00ECTICUEHHIO.
6. CocraBHTH OTHYET O MPOJICIAHHON padoTe.
®opma npeacTaBieHus pe3yabTara:
1. e paGoTsl
2. Beenenwne. Kpatkoe onucanue 1enei mpoekTa 1 NpOSKTHBIX OTpaHu4eHUH (OF0KETHBIX,
BPEMEHHBIX H T.JI.), KOTOPbIE Ba)KHBI JIJIsl YIPABJICHUS IPOSKTOM
3. Ommcanue nnpopmanmonaoi cucreMsl (I10) - HamYMe 3aKIIFOUEHUST O BO3MOXHOCTH
peanu3aiyy MpoeKTa, COJIEPKAIIEro PEeKOMEHJANU OTHOCUTEIHFHO Pa3padOTKU CUCTEMBI,
0a30BbI€ MPEUIOKEHUS 110 00BbEMY TpeOyeMoro Or0DKETa, YUCITy pa3padOTIYMKOB, BPEMEHH
1 TpedyeMoMy IPOTpaMMHOMY 00€CIICUeHUI0
4. AHanmu3 oCyIIeCTBUMOCTH (COTJIACHO TPeOOBAaHUSIM K PE3yJIbTaTaM BBIIOJIHEHUS ), YKa3aTh
BO3MOJKHBIE TIPOOJIEMBI U TTYTH UX PEIICHHUS.
Ponu yuactHukoB rpynmnsl pazpabotku [10.
[TporpammHO-amnmapaTHbie CPEICTBA, HCIIOIB3yEMbIE MTPH BBITTOJIHEHUH PAOOTHI.
3akntoueHue (BbIBOJIbI)
CrnucoK UCTIOIB3yEeMOM JTUTEpaTyphl
Kpurtepun ouenku:
PaboTa BEITIONHEHA TOJNHOCTHIO W HE COJNEPKUT OMHMOOK, CTYIACHT y4Yel W PaccMOTpel
0COOEHHOCTH MPEIMETHOM 00JIaCTH ¥ TPAMOTHO MPECTABUII OTYET — OIIEHKA «OTIUIHOY.

PaGora BBINOJIHEHA MOJHOCTHIO, HO COAEPKHUT HEe Oojiee NBYX OIIMOOK, CTYyAEHT yd4el U
paccMoTpenl 0COOEHHOCTH TPEIMETHOH O00JIaCTH W TPaMOTHO TMPEICTaBHI OTYET — OICHKA
«XOPOIILIOY.

PaboTta BeIMOJIHEHA ¢ OMIMOKAaMU, CTYACHT HE TMOJHOCTHIO y4ell U PacCMOTPENl 0COOEHHOCTH
IPEIMETHOM 001aCTH U MPEICTaBUI KPATKUN OTYET — OLIEHKA «yJIOBJIETBOPUTEIBHOM.

PabGoTa BbBIMONIHEHAa ¢ TPyOBIMH OIMMOKAMH, CTYACHT HE y4Yel OCOOCHHOCTH MPEIMETHOMN
00J1aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYIOBJIETBOPUTEIBHOY.

NGO
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Tema «OcHOBHbIE MOHSATHS U CTaHAApTU3alus TPEGOBaHHﬁ K MporpaMMmHoOMYy odecnevYeHHuI0»

JlaGopaTopnas padora Ne 1
«Pa3paboTka 1 opopmIICHHE TEXHUIECKOTO 3a1aHHSDY

He.]'lb: O3HAKOMHUTBLCSA C IpaBUJIaMU HallUCAHUA TCEXHUYCCKOI'O 3aaaHu.

Boinosinus padorty, Bol Oyaere:
ymemp:
— Y3, aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— V4. ucnonbp30BaTh CICNUATHN3UPOBAHHBIC TpadUUecKhe CpeicTBa IMOCTPOCHHUS U
aHaJIM3a apXUTEKTYpPHI IIPOrPaMMHBIX IIPOAYKTOB.

MarepuajibHOe o0ecreyeHne:
[Taket Microsoft Office, moctym k Internet pecypcam.

3aganue:

Ilo yxa3zanuio mnpernonaBareist BbIOEpUTE WHIUBUIYyaldbHOE 3adaHue. Paspaboraiite
TexHudeckoe 3aganne B cooTBeTcTBUU ¢ ['OCT 19.106-78 Ha co3gaHWe MPOrpaMMHOIO MPOIYKTa
110 BCEM TPEOOBAHUSIM.

1. Pa3paboTka nporpaMMHOI0 KOMIUIEKCa « YTIpaBlieHUE KpeIuTaMu B OaHKe».

. Pa3pabotka nporpaMMHoOro komiekca «OTaeaeHre KouleHKay.

. Pa3pabotka nporpamMmmuoro kommiekca «O0ciny)uBanue OaHKoMaTay.

. Pa3paboTka nporpaMMHOro Komiuiekca «YpaBieHHe FrOCTUHULEH.

. Pa3paboTka nporpamMMHOro komiekca «MarasuH 1o npojiaxe aBro3amnyacTein.
. PazpaboTka nmporpammuoro komruiekca « CtpoutenbHast pupmay.

. Pa3zpaboTka mporpaMMHOI0 KOMILIeKca « YTIpaBieHne OMOINOTEYHBIM (DOHTIOM.
. Pa3zpaboTka mporpamMmmHoro komruiekca « APM paboTHHKa CKIagay

9. Pazpaborka mporpaMmmHoro komiuiekca «APM amMuHHCTpaTOpa areinbe IO PEMOHTY
OPI'TEXHUKM»

10. Pa3paboTka nporpaMmMHoOro komriekca « APM agmMuHucTpaTOopa aBTOCAIOHAY.

11. Pa3paboTka nporpaMMHOro komiuiekca « APM agmMuHHCTpaTOpa pecTopaHay.

12. Pa3paboTka nporpaMMHOro komiuiekca « APM anMuaHCTpaTopa puTHEC-KIyOay.

13. Pa3paboTka nporpamMmMHOro komiiekca « APM agmMuHuCcTpaTOpa a’sporopray.

14. Pa3paboTka nporpaMMHOro komiuiekca « APM paboTHHKa OoTziea KaapoBy.

15. Pa3paboTka nporpaMMHOro komiuiekca « APM amMuHHCTpaTOpa CIIOPTKOMILIIEKCAy.

0 3O\ DN KW

Kparkue TeopeTuueckune cBeIeHHsI:

I'OCT 19.201-78. Hacrosimuii ctangapT yCTaHABIMBACT MOPSIIOK MOCTPOCHUS U OPOPMIICHUS
TEXHUYECKOTO 3aJaHus Ha pa3paboTKy MporpaMMbl WM HPOTPAaMMHOTO  W3ICTHS IS
BBIYMCIIMTENBHBIX MAallWH, KOMIUIEKCOB W CHCTEM HE3aBUCHMO OT HMX HAa3Ha4eHHUs M 00JacTH
IPUMEHEHMUSL.

OO111e mosoxxeHus

1. Texuuueckoe 3amanue odopmisitor B coorBerctBuM ¢ ['OCT 19.106-78 Ha numcrax
¢dopmara A4 u A3 mo 'OCT 2.301-68, xak mpaBuio, Oe3 3amonHeHus noiseil nucra. Homepa
JIMCTOB (CTPaHUI]) MPOCTABIAIOT B BEPXHEH YacTH JINCTA HAJl TEKCTOM.

2. Jluct yTBEep)KICHHUS U TUTYIbHBIA aucT odopmisitor B coorBercTBuM ¢ ['OCT 19.104-78.
NudpopmanMoHHYI0 4YacTh (QHHOTALMIO M COJEpXKaHHWE), JIUCT PErucCTpalud H3MEHEHHH
JIOIYCKAeTCsl B IOKYMEHT HE BKJIIOYaTh.
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3. st BHECeHHMS W3MEHEHHMU W JOMOJNHEHWH B TEXHUYECKOE 3a/laHue Ha TMOCIEIyFOIINX
CTausAX pa3pabOTKU MPOrpaMMbl WM MPOTPAMMHOIO W3JENUS BBITYCKAIOT JOMOJHEHUE K HEMY.
CornacoBanre W YyTBEPXKJICHUE MAOMOJNHEHUS K TEXHUYCCKOMY 3aJaHHIO IMPOBOISAT B TOM K€
MOPSZIKE, KOTOPBIN YCTAHOBJICH JUIsI TEXHHYECKOTO 3aaHMSI.

4. TexHUYECKOE 33JaHNE JOJDKHO COJCPIKATh CIEAYIONINE Pa3/Iebl:

— Ha3BaHHE MPOTrPaMMbI U 00JaCTh IPUMCHCHHS,

— OCHOBaHUE JJIs pa3padOTKH;

— Ha3HavyeHUe pa3padOTKH;

— TEXHUYECKHE TPEOOBAHUS K MPOTrPaMME MU MPOTPAMMHOMY H3/ICITHIO;
—  TEXHUKO-3KOHOMHUYECKHE ITOKa3aTeIH;

— CTaJuu M 3Tallbl pa3paboTKu:

—  TIOPSAZO0K KOHTPOJIS ¥ IPUEMKH;

—  TPUIIOKEHUSI.

B 3aBHCHMOCTH OT OCOOCHHOCTEH MPOrpaMMbI WM MPOrPAMMHOTO H3JICTHS JIOIMyCKaeTCs
YTOYHSTE COJIEPIKAaHUE Pa3/ieiOB, BBOJAUTH HOBBIC Pa3/eibl MU OOBEAUHSTH OT/ICIbHBIC U3 HUX.

5. Conep:xaHue pa3/esnoB

5.1. B paznene «HaumeHnoBanue u 00JIacTh NPUMEHEHUS» YKa3blBalOT HAaMMEHOBAaHME,
KpaTKyI0 XapaKTEePHUCTUKY OOJacTH NPUMEHEHHUS MPOTpaMMbl HIIM TPOTPAMMHOIO H3JCIHHS H
00BEKTa, B KOTOPOM HCIOJIB3YIOT IPOrPaMMy HJTH IIPOTPaMMHOE H3ICIHE.

5.2. B paznene «OcHoBaHue Tl pa3pabOTKW JTOJKHBI OBITh YKa3aHBI:

* JIOKyMEHT (JIOKYMEHTBI), HA OCHOBAaHUU KOTOPBIX BEIETCS pa3padoTKa;

* OpraHu3amys, yTBEPAUBIIAS ITOT JOKYMEHT, U JaTa €ro yTBePKJICHUS,

* HAMMEHOBaHUE U (WIK) YCIOBHOE 0003HAUYEHHE TEMBI Pa3paOOTKH.

5.3. B pasnene «HasnaueHwe pa3pabOTKW» JOHKHO OBITh yKa3zaHO (YHKIMOHAIBHOE H
AKCIUTYaTaIl[MOHHOE Ha3HAYEHHE MTPOTPaMMBbl MJTU MPOTPAMMHOIO U3/1ETHS.

5.4. Paznen «Texuuueckue TpeOOBAaHUS K POrpaMME HIIA TPOTPAMMHOMY

W3JIEHIO» JOJDKEH COIePKATh CIeAYIOIINE MOAPa3/eibl:

— TpeboBaHMS K (PYHKITMOHAIBHBIM XapaKTEPUCTUKAM;

— TpeOOBaHHMM K HAJC)KHOCTH;

— YCIIOBHS dKCIUTyaTallly;

— TpeboBaHMSI K COCTaBYy U MapamMeTpaM TEXHUYECKUX CPEJICTB;

— TpeboBaHMs K HH(POPMAIMOHHOMN U TPOrPaMMHOM COBMECTUMOCTH;
— TpeboBaHUS K MAPKUPOBKE U YIAKOBKE;

— TpeboBaHMS K TPAHCHOPTHUPOBAHUIO M XPAHEHHUIO;

— crneuuanbHble TpeOOBaHUS.

5.5. B nmogpaznene «TpebGoBanus K (GyHKIHOHAIBHBIM XapaKTEPUCTUKAM» JTOJDKHBI OBITh
yKa3zaHbl TpeOOBaHUS K COCTaBY BBIMOJHSIEMBIX (YHKIMI, OpraHU3ali BXOJHBIX M BBIXOIHBIX
JAHHBIX, BPEMEHHBIM XapaKTePUCTHKAM H T. TI.

5.6. B moampaznene «TpeboBanus K HaJEKHOCTH» MOJKHBI OBITh yKa3aHbl TpeOOBaHUS K
o0ecrieueHnI0 HaJe)KHOTO (YHKIIMOHUPOBaHUS (oOecriedeHre yCTOWYUBOTO (YHKIIMOHUPOBAHMS,
KOHTPOJIb BXOJHON U BBIXOJIHOUM MH(OpMALIUU, BpeMsI BOCCTAHOBJICHUS MTOCIIE OTKa3a U T. IL.).

5.7. B mnoppasnene «YCIOBUS OKCIUTyaTalluu» JOJDKHBI  OBITh  yKa3aHbl  yCIIOBHS
SKCIUTyaTallMu (TeMIEepaTypa OKpY>Karolllero BO3 yXa, OTHOCHUTEIbHAs BIAXHOCTh U T. M. JUIA
BBHIOpPAHHBIX THUIIOB HOCUTENEW MaHHBIX), MPU KOTOPHIX JOJDKHBI 00ecreduBaThcsl 3a/aHHBIC
XapaKkTepUCTUKH, a TaKkkKe BUJA OOCTyXHBaHUS, HEOOXOIUMOE KOJIMYECTBO U KBaIM(UKALIUS
nepcoHaa.

5.8. B mompasnene «TpeboBaHuss K COCTaBy U TapaMeTpaM TEXHHUYECKUX CPEACTB»
YKa3bIBAalOT HEOOXOMUMBIM COCTaB TEXHHUYECKUX CpPEACTB C YKa3aHHEM HX TEeXHUYECKHX

XapaKTCPUCTHUK.
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5.9. B mnogpaznene «TpebGoBanusi Kk MHGOPMAIMOHHONW M MPOrPaMMHON COBMECTUMOCTH
JOJDKHBI OBITH yKa3zaHbl TpeOoBaHHUS K HMH(OPMAIMOHHBIM CTPYKTypaM Ha BXOJAE M BBIXOJE H
METOJIaM pEUIEHMs], UCXOAHBIM KOJiaM, sI3bIKaM IporpaMMupoBanus. IIlpu HE0OX0AUMOCTH 10JIKHA
o0ecreunBaThCs 3alIUuTa HHPOPMALUU U TPOTPAMM.

5.10. B moapaznene «TpeboBanuss K MapKUPOBKE U YITAKOBKE» B OOIIEM Cllydae yKa3bIBAIOT
TpeOOBaHUS K MAPKUPOBKE MPOTPAMMHOTO HU3JIENIUs, BAPUAHTHI U CITIOCOOBI YITAKOBKH.

5.11. B nonpazgene «TpeboBaHus K TpPaHCIOPTUPOBAHMIO M XPAaHEHHUIO» JIOJKHBI OBITH
yKa3aHbl Ul IPOrpaMMHOIO M3JENusl YCJIOBUS TPAHCIOPTHUPOBAHUS, MECTA XPAaHEHUS, YCIIOBHUS
XpaHEHUsl, yCIOBUSI CKIIaUPOBAaHUs, CPOKU XPAHEHUS B PA3JINYHBIX YCIOBUSX.

5.12. B pa3gene «TeXHUKO-SKOHOMHUYECKHE IIOKA3aTeNN» JIOJDKHBI OBITh YKa3aHBI:
OPUEHTUPOBOYHAS JKOHOMHUYECKass A(P(EKTUBHOCTh MpeAroiaraeMas rojaoBas TMOTPeOHOCTb,
SKOHOMUYECKHE MpEeuMyLIecTBa pPa3pabOTKU MO CPaBHEHUIO C JYYIIMMU OTEHYECTBEHHBIMH MU
3apyOeKHBIMH 00pa3IaMu UJIU aHAJIOTaMHU.

5.13. B paznmene «Cramum u STambl pa3pabOTKU™ yCTAaHABIMBAIOT HEOOXOJMMBIE CTaIHU
pa3paboTKu, ATalnbl U cojepkaHue padoT (IepeueHb MPOrpaMMHBIX JOKYMEHTOB, KOTOPbIE JOJKHBI
ObITh pa3pabOTaHbl, COTIACOBAaHbI M YTBEPXKICHBI), a TaKXkKe, KaK MPaBUJIO, CPOKU pa3pabOTKU U
ONPEIENSIOT UCITOTHUTENIEH.

5.14. B pazgene «Ilopsiok KOHTPOJIS U MPUEMKW» JOJKHBI OBITh YKa3aHbl BUbI HCTIBITAHUN
u oOurre TpeOoBaHus K IPUEMKE paOOTHI.

5.15. B nmpui1okeHUAX K TEXHUYECKOMY 3aJJaHHI0 MPU HEOOXOAUMOCTHU MPUBOIIT:

— eIlepeYeHb HAay4YHO- HCCIIEOBATENbCKUX U JPYyrux paboT, 0O0OCHOBBIBAIOIIUX
pa3paboTKy;
— * CXEMBbI aJITOPUTMOB, TaOJIHIIbI, ONTMCAHUS, 0OOCHOBAHUS, PACUEThl U Ipyrue
— JIOKyMEHTBI, KOTOpPbI€ MOTYT OBITh MCIOJIB30BaHBI IIPH pa3paboOTKe;
— * Ipyrue UCTOYHHUKH pa3pabOTKU.
Iopsinok BbINMOJIHEHHSI PA0OTHI:
IIpumep pa3padoTKu TEXHUYECKOTO 3aaHMS.

Beenenue.

PaGora BbIMONHSAETCS B paMKax MPOEKTa «ABTOMATU3UpPOBAaHHAS CHCTEMa OIEpPaTUBHO-
JUCIIETYEPCKOTO YIPABIEHUS AIIEKTPO-, TEMIOCHA0KEHHEM KOPITYCOB HHCTUTYTAY.

1.0OcHoBaHmMe 1J151 pa3padoTku

1. OcHoBaHMEM I TaHHOM paboThI CiTyKUT goroBop Ne 1234 ot 10 mapta 2003r.

2. HammeHoBaHue padoThI:

«Moaynb  aBTOMaTU3UPOBAaHHONM CHCTEMbI  ONEPATUBHO-AMCIETYEPCKOTO  yIpPaBICHUS
TEIIOCHAOKEHNEM KOPITyCOB UHCTUTYTa.

3.Ucnoanutean: OAO «JlaGopaTopus co3maHusi MPOTPaMMHOTO 0OCCTICUCHHUSI.

4.ConcroITHUTEeIHU: HET.

5.Ha3navenue pa3padoTku

Coznanue MOIyJs JUisi KOHTPOJI M OINEPaTHMBHOW KOPPEKTUPOBKU COCTOSIHUS OCHOBHBIX
napaMeTpoB Teroo0ecneyeHus: KOpimycoB MOCKOBCKOTO HHCTUTYTA.

6. Texnuveckue TpeOOBaAHUSA

6.1. TpeboBanus K HyHKIMOHATBEHBIM XapaKTEPUCTHKAM.

6.1.1. Cocras BoinonHsieMbIX (yHKIUN. PazpabateiBaemoe [10 nomkHO obecrieunBaTh:

— cbop u aHanu3 UH(pOPMAIMKU O PACXOJIOBAHUU TEIUIA, TOpAYe U XOJIOAHOW BOABI 1O
JAHHBIM TEIUIOCYETYMKOB SA-94 Ha BCeX TEIJIOBBIX BbIXOJaX.;

— cbop u aHanu3 MHGOpPMAIMM C YCTPOMCTB YIpPaBJIEHUS CHUCTEMaMHU BO3TYLIHOTO
ororyieHust M KoHauonuposanus tuna PT1 u PT2 (pa3pabotku kapeapst CMMO u

TL);
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— TpenBapuUTENbHBIN aHaau3 WHPOPMALMK HA MPEeAMET HaXOXKJICHHS NapaMeTpoB B
JONYCTUMBIX IpeAeaX U CUTHAIU3UPOBAHUE IPH BBIXOJE MAPAMETPOB 3a MPEICIIb
JIOITyCKa;

— BBbIJIaYy PEKOMEHJIAIUH 10 AalibHElIe padoTe;

— 0TOOpakeHHE TEKYIIEro COCTOSHUS 10 Habopy MapaMeTpoB - HUKIMYECKH TOCTOSHHO
(pexxuM paboOTBI KPYTIIOCYTOYHBIN), MPH COXPAaHEHWU MEPUOAUYHOCTH KOHTPOJIS
[IPOYUX [1apaMETPOB;

—  BU3YaIM3aLMI0 UHPOPMAIUH 110 PacX0y TEIJIOHOCUTENS:

— TEKYIYI0, aHAJIOTUYHO [T0OKa3aHUSM CUETUYUKOB;

— C HaKOIUICHUEM 3a MPOILIEIINE CYTKU, HEAETII0, MECALl - B BHJIE€ I10YAaCOBOIO
rpaduka 11 “HGOPMAIMK 33 CYTKH U HEJEIIO;

— CYTOYHBIN pacxoJ - JUIsl HHPOPMAIMH 3a MECHILL.

Jlis  yCTpOMCTB ympaBlieHHWsT NPUTOYHON BEHTWUISLMEN TeKylias HHQpOpMaus 0JIKHA
CoJiep’KaTh HOMEp IPHUTOYHOM CHCTEMBI U BCE IapaMeTpbl, BbIJaBaeMble Ha COOCTBEHHBIN
WHIUKATOP.

[To oTAenpHOMY 3aIIpoCy OCYILIECTBISIOTCS BHYTPEHHUE HA CTPOHKH.

B koHIIe oTYeTHOTO Meproja cucTeMa JI0JKHA apXUBUPOBATH JAHHBIE.

6.1.2. Opranuzaiysi BXOJHBIX U BBIXOJIHBIX JAHHBIX.

HcxonHble naHHBIE B CHUCTEMY IOCTYNalOT B BUJE 3HAYEHWH C JAaTUMKOB, CTAHOBJIICHHBIX B
MOMEILEHUAX MHCTUTYTa. OJTU 3HAUYEHHUs OTOOpakaroTcsi Ha KoMImbikoTepe naucneruepa. I[locme
aHaJl3a MOCTYNHBIIEH HWHQPOpPMAIMU OMNepaTop JUCHETYEPCKOro IyHKTa YyCTaHABIUBAET
HEeOoOXOUMBbIE MapaMeTpbl Ui YCTPOWCTB, PETYJUPYIOIIUX OTOIJICHHE U BEHTWIAIMIO B
MTOMEILIEHUSX.

Bo3MmoxHa Takke aBTOMAaTHdecKas YCTaHOBKAa HEKOTOPBIX IapaMeTpoB HJsl YCTPOMCTB
peryaupoBaHUsl.

OCHOBHOM peKUM UCTOJIB30BAaHUS CUCTEMBI - €XKeIHEBHas paboTa.

6.2. TpeGoBaHUsI K HAJAC)KHOCTH.

Jlnia o0ecrieueHus: HaIEKHOCTU HEOOXOIUMO MPOBEPSATh KOPPEKTHOCTH MOIYYaeMbIX JaHHBIX
C IaTYHKOB.

6.3. YcioBus 3KcITyaTalliy ¥ TpeOOBaHUS K COCTaBY U MapaMeTpaM TEXHUYECKUX CPEICTB.

Ji1s paboThI CUCTEMBI JOJKEH ObITh BBIJICJICH OTBETCTBEHHBIN OIEpaTop.

TpebGoBanusi Kk cocTaBy M MapaMeTpaM TEXHHYECKUX CpPEICTB YTOYHSIOTCS Ha JTare
ACKU3HOTO MIPOEKTUPOBAHUS CHCTEMBI.

6.4. TpeboBanus K HHGOPMAIIMOHHONW U TPOTPAMMHOM COBMECTHMOCTH.

[Iporpamma noipkHa pabortats Ha iatdopmax Windows 98/ NT/2000.

6.5. TpeboBaHus K TpaHCHOPTUPOBKE U XpaHeHuto. [IporpaMma mocrapisercss Ha J1a3epHOM
Hocurene uHpopmanuu. [IporpaMmHast TOKyMEHTAIMsI TIOCTABISETCS] B DJIEKTPOHHOM U [1€YaTHOM
BHJIE.

6.6. Cnennanbnelie TpeboBanus. [IporpamMuoe obecriedeHne T0MKHO UMETh APYKEeCTBEHHBIH
uHTepdeiic, pacCUUTaHHBIN Ha MMOJIb30BATENS (B IJIaHE KOMITBIOTEPHOM IPaMOTHOCTH )

CpeHel KBanu(pUKaIuu.

BBuay 00beMHOCTH MPOEKTA 3a7ayu MPEAIoiaraeTcs peniarth MmodTanHo, IpU TOM MOIYIU
I10, co3maHHbIe B pa3HOC BpeMs, JODKHBI MpEAroiaraTh BO3MOKHOCTh HapallluBaHUS CUCTEMbI U
OBITH COBMECTHUMEI JIPYT C JAPYTOM, MO3TOMY JTOKYMEHTAIUsl Ha MPUHATOE dKcIyarannonnoe [10
JIOJKHA COZIEpIKaTh MOJIHYI0 HH(OpMAIHIO, HEOOXOIUMYO U1l pabOThl MPOrPAMMHUCTOB C HUM.

SI3BIK TPOrpaMMMPOBAHUS — 110 BBIOOPY MCHOJIHUTEINS, JOJKEH 00ecreuynBaTh BO3MOXKHOCTh
MHTETPALUH POrPaMMHOI0 00ecieYeHus! C HEKOTOPbIMH BUJaMU NiepupepruitHoro 000py10BaHusl.

7. TpeGoBaHusi K NPOrPaMMHOM JOKYMEHTALIUH
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OCHOBHBIMH ~ JTOKYMEHTAMH, PETIAMEHTHPYIOUMMH pa3paboTKy OyIylmux Mporpamm,
NOKHBL  ObITh  JoKyMeHTHl Enunoit  Cuctemsr Ilporpammuoii  okymenrtamuu (ECIL);
PYKOBOZCTBO I10JIb30BATENIsA, PYKOBOJACTBO aIMUHUCTPATOPA, ONIMCAHUE IPUMEHEHHUS.

8. TeXHMKO-IKOHOMHUYECKHUE NT0OKA3ATEJIN

D¢ heKTUBHOCTH CUCTEMBI OIPEeseTCs YA00CTBOM UCIIONIb30BaHMs CHCTEMBI Il KOHTPOJIS
U YNpaBJICHHUs OCHOBHBIMHU IapaMeTpaMy TEIUI000ECIeYeHHs] MOMEIIEHU MHCTUTYTa, a Takke
SKOHOMMYECKOW BBITOJIOM, TOJIYYEHHOW OT BHEIPEHHUS aIlllapaTHO-MPOrPaMMHOI0 KOMILIEKCA.

9. [lopsAIOK KOHTPOJISA M IPHEMKH

[locne mnepenaun McnonHuTeneM OTAENBHOIO (YHKIMOHAJIBLHONO MOAYJSI IPOrpPaMMBbI
3aka3uuKy, MOCIEHUN UMEET MPAaBO TECTUPOBATh MOAYJIb B TeueHue 7 aHeil. [locne TectupoBanus
3aKa3yuK JOJDKEH MPUHATH paboTy MO JAHHOMY 3Taly WIM B IHUCbMEHHOM BHJE M3JI0XKHUTH
IPUYMHY OTKa3a OT mnpuHATHSA. B cioyuae oOocHoBaHHOro ortkasa lcmomnutens o0s3yercs
0paboTaTh MOJTYJIb.

Kanenpaphsiii ad pador.

Ne HasBanue sramna Cpoxku 3tana Yewm 3akaumBaeTcs
aTan

1. N3yuenue npeameTHoi obnacTu. 01.02.200_ - [Tpennoxenus no
[IpoexTupoBaHNEe CHCTEMBI. 28.02.200_ pabote cucTteMbl. AKT
Pa3zpaboTtka CHAYU-TIPUEMKH.
MPEJI0KEHUI 110 peaTnu3aun
CHCTEMBI

2. Pa3paboTka nporpaMMHOro Moy Jis 01.03.200_ - [TporpamMmmHbIit
o cOopy ¥ aHaNM3y HHpOpMAIIH 31.08.200_ KOMILJIEKC.

CO CYETYMKOB U YCTPOMCTB
ynpasieHus. BHenpenue cucreMsl
JUIS. OTHOTO U3 KOPITYCOB.

3 TecTtupoBaHue M OTIAIKA MOIYJIS. 01.09.200_ - I'otoBas cucrema
Brenpenue cucteMsl BO Bcex 30.12.200_ KOHTPOJIS

KOpIycax. TeTJTIOCHAOKEHMUSI,
yCTaHOBJICHHAs B
JUCTIETYEPCKOM
MyHKTE.
[Iporpammuas
JOKyMeHTanus. AKT
caauu-npuéma padot

PykoBoauTens paboT Cunopos A.B.

®opma mpeacTaBiieHHs pe3yJbTarTa:

1. Ilenb paGoTsl

2. Bsexpenmue. KpaTkoe onucanue 1enei NpoekTa U IPOSKTHBIX OIpaHUYEeHUH (OI0IKETHBIX,
BPEMEHHBIX H T.[I.), KOTOPbIC BaKHBI ISl YIIPABICHUS IIPOSKTOM

3. Omnucanue nHpopmaunonHoi cucremsl (I10) - HanuyMe 3aKITOYEHUS O BO3MOXHOCTH
peanu3aium MpoeKTa, CoJIepkKallero peKoMeHJallMi OTHOCUTENIBHO Pa3pabOTKU CUCTEMBI,
0a30BbI€ MPEUIOKEHUS 110 00bEMY TpeOyeMoro 010JKeTa, YUCITy pa3paboTUYMKOB, BPEMEHH
U TpedyeMoMy IpOrpaMMHOMY 00€eCIIeYeHUI0

4. AHanM3 oCylIeCTBUMOCTH (COIIaCHO TPeOOBAaHUSAM K pe3yJibTaTaM BBIIIOJHEHUS ), YKa3aTh
BO3MOJKHBIE MPOOJIEMBI U TyTH UX PEIIECHUS.
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Ponu yuactHukoB rpynmnsl pazpabotku [10.

[IporpammHO-anmapaTHbie CPEACTBA, UCIOIB3yEMbIE ITPH BBITIOJIHEHUH PAOOTHI.

3axinroueHue (BbIBOJIbI)

Criucok uCnoabp3yeMoil TuTepaTypsl
Kpurepun onenkn:
PaboTa BBIMONHEHA TOJHOCTHIO M HE COJEPKHUT OMIMOOK, CTYAEHT I'PaMOTHO TPEICTaBHII
OTYET — OLICHKA «OTIUYHO.

PabGota BbINONHEHA MOJHOCTBIO, HO COAEPKUT HE Oojee IBYX OMIMOOK, CTYyJEHT IPaMOTHO

MIPEJICTAaBUI OTYET — OLIEHKA «XOPOILIOM.

© N> o

PaGota BbIMONHEHAa ¢ OmHMOKaMHU, CTYACHT TMPEICTaBHI KpPAaTKUH OTYET — OICHKa
«YZOBJIETBOPUTEIILHO.
Pabora BhImONHEHAa C TPYOBIMH OIIMOKAMH, OTYET COCTaBJICH HETPAMOTHO — OIICHKA

«HCYOOBJICTBOPHUTCILHOY.
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Tema «OcHOBHBIE MOHSTHS U CTAHAAPTH3ALUA TPEOOBAHUI K MPOrPAMMHOMY
o0ecrmeYeHuIo»

JlaGopaTopHas paGora Ne 2
«ITocTpoeHune apXUTEKTypbl IPOrPaMMHOTO CPEACTBA»

Ileb: 03HAKOMUTBCS C OCHOBHBIMHU ITPUHIMIIAMHU IOCTPOEHUS ApPXUTEKTYPBI IIPOIPAMMHOIO
CpeICTBa.

Boinosinus padorty, Bel Oyaere:
ymemp:
— VY3, ananm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JTOKYMEHTAIUIO.
— VY4, wucnonb3oBaTh CHEIMUATM3WPOBAHHBIE TpadUUYECKUE CPEJICTBA IOCTPOCHHUS U
aHaJIN3a apXUTEKTYpPHI IPOrPaMMHBIX IIPOAYKTOB.

MarepuajibHoOe o0ecreyeHne:
[Maket npukaaaeix mporpamm Microsoft Office, moctym k Internet pecypcam.

3ajganue:

Ha ocHoBaHuu 3ajmaHusi, IpeACTaBIEHHOrO B JabopatopHoil pabore Nel, BBINOIHUTH
MIOCTPOCHHUE APXUTEKTYPbl MpOrpaMMHOro cpeactBa. OTOOpa3UTh pazIUYHbIE MPEICTABICHUS:
(YHKIIMOHATIBHYIO CBSI3b, CBS3H I10 II100aJIbHBIM 00bEKTaM, CBSI3b 10 OMHUCATENSIM OOBEKTOB.

Kpatkue Teoperudeckue cBeieHUs:

PaccMoTpuM mpuHUMIBI TTOAX0/Ia K PEIICHUIO 3a/adyn nocTpoeHus apxutektypol [IC mo ee
nporpaMMHoMy Koay. OJHUM U3 criocoOOB MPOBEACHUS aHanM3a sBisieTcs popmupoBaHue rpadoB
C pa3NIUYHBIM YPOBHEM OTOOpakeHUsI BHYyTPEHHUX OOBEKTOB M CBsA3eil. Mojenb JaHHBIX OOJIbIION
MMPOTPAMMHOM CHCTEMBI, pEaTM30BaHHOW Ha s3bIkax mporpammupoBanusi C/C++, mpeactaBiseT
co0oif HaOOpbI AMPEKTOPUHN, COAEPKALIUX PA3JIUYHBIE [0 UCIOIB30BAHUIO (PANIIBI: C UCXOJHBIMU
KOJaMH, C ONMUCAaHHEM THIOB OOBEKTOB W BcHoMoraTenbHble. OCHOBHBIE MPUHIUIBI TOCTPOSHUS
apxutektypsl [1C:

* oroOpakeHue rpada cBszel ¢aiaoB mpoekra (IMOKa3bIBaCT, KaKUM O0pa30M HMCXOIHBIC
(aiibl IpoeKTa MOIKIIYAIOT IPYT ApYra);

— 0TOOpa)keHUe HepapXuu Hacle0BaHUs KIIACCOB;
— O0TOOpakeHue auarpaMMbl BbI30BOB (DYHKUUH (quarpamMma MOKa3bIBAeT, KaKUM
o0pa3oM yrpaBJeHHE MONaAaeT B BRIOPaHHYIO (PYHKIHIO U KyJia OHO IepeaeTcs 13
Hee; CBS3b Ha JiarpaMMe COOTBETCTBYET BbI30BY (DYHKIIUHU);
— perynupoBaHue oobeMa oToOpakaeMoi MH(OPMAIUU MyTEM BBIACIEHUS JII000T0
JJIEeMEHTa MPOrpaMMbl C OTOOpPaKEHHWEM TOJBKO TEX JIIEMEHTOB, KOTOpPbIE
B3aUMO/ICHCTBYIOT C HUM;
— Juis JTI000ro 3JeMeHTa MPOrpaMMbl HEOO0XOAMMa BO3MOXKHOCTh HPOCMOTPETH
Y4acCTKU KOJa, B KOTOPBIX ATOT 3JIEMEHT UCIIOJIb3YeTCS;
— COXpaHEeHHE UCXOTHBIX (ailIoB UCCIIeyeMOil MpOorpaMMbl B XpaHUIIHIIE JaHHBIX;
— BO3MOXHOCTh  BBIJICICHHS M3 BCEM MPOrpaMMbl TOJIBKO HEOOXOIUMO
(YHKITMOHATFHOM YacTH U cOOpKa TOJIBKO 3TOM YacTH.

OcHOBHBIE 33J]a41 aHAJIN3A!
— BBISIBJICHUE OMKMCAHHBIX, HO HEUCIIOIb3yEMBIX JIEMEHTOB;
— M3yYEHHE UCXOAHOTr0 KOJia, Ha KOTOPbI OTCYTCTBYET JIOKYMEHTALIHS;
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— HCCIEI0OBAaHUE MCXOJHOTO KoJa Ui JaJbHEWIIEN MOJEpHU3ALUU IPOrPaMMHOIO
MIPOJYKTa;

— HCCIEIOBAaHUE HCXOAHOIO KOJa JUIsl AAJbHEHIIEro IepeHoca IIPOrpaMMHOIO
MPOAYKTHI Ha IPYTYIO mIaTdopmy;

— PECTPYKTYpHU3allUs HCXOJHOIO KOJa Yepe3 CHELMAIbHO CO3JaHHOE XPaHWJIUILE
JTAHHBIX.

Jlia pemienust 3a7ad ObLIO pa3paboOTaHO CPEACTBO aHalIM3a UCXOAHBIX TEKCTOB. AHanu3
BKJTIOYAET B ce0s BBIJICJIEHUE M3 TEKCTOB MPOTPaMM HEOOXOIMMOM pa3paboTuuKy WHGOpMAIMN IS
IoKCcKa nporenyp U GyHKIUH, A1 IOUCKa UMEH ONKMCAHUS TUIIOB OOBEKTOB U caMuX 00bekToB. Ha
OCHOBE BBIZICTICHUS (POPMHUPYIOTCS CTPYKTYPBI Pa3iIMYHBIX THUIIOB - MO (QYHKIHAM U TPOLEIYpaM,
o o0beKTaM (MX MMEHaM, X THIIaM) ¢ OTOOpaKEHHEM aJpeca HaXOXKJICHHS UCKOMOTO OOBEKTa U
€ro CBs3el C ApyrumMu oOBEKTaMHu (HampuMep, CIUCOK BCEX IMOAYMHEHHBIX (YyHKIUH OIHOTO
MOJTYJIs).

OcHOBHOM NOJXOJ MpU pa3pabOTKe CPEACTB aHAIM3a UCXOIHBIX TEKCTOB - CO3/IaHHE KpOCC-
mwiargopmMeHHoro npoaykra. Mcnons3oBanbl ckpumnrtoBblie si3blkd Python, Lua. Ot0 crabunbHbie
SI3BIKM, HCIOJIB3YIOUIMECS] BO MHOTMX IpPOEKTaX B KadecTBe Oa30BBIX WM Ui CO3JAHUS
pacmupenuil. [ mnoctpoeHuss rpaduyeckoro uHTEpdeiica IOJIb30BaTENs  MCIOJIb30BaHA
oubnuoreka wxWidgets, KoTopas TMO3BOJISIET MPUIOKEHUIO BBIMJISACTh OJMHAKOBO Ha BCEX
mwiargopmax. OcHoBHOM kon wxWidgets BbI3bIBaeT 3J€MEHT HMHTepdeiica miargopmbl, BMECTO
TOTO YTOOBI TOBTOPHO €ro peaju30BbIBaTh. OJTO MPEAOCTaBIsET OBICTPbIN, €CTECTBEHHO
BBITTIAIAIIMN MHTEepdeiic Ha Kaxxaoi miatdopme. 11 kadueCTBEHHON BU3yaIU3allMi UCTIOIb3YeTCs
koMmIuiekc Graphviz. [laHHBIE TEXHOJOTMH MOJJIEPKUBAIOT OOJbIIOE KOJIUYECTBO IIATGOPM U
pacnpoCTpaHsIOTCS MOJ1 CBOOOAHBIMU JINLIEH3USIMHU.

Crpykrypa nmaHHbIX cucTeMbl. [lpu aHanmm3e HMCXOTHOrO TEKCTa MpOorpaMMma 3arpykaer
00BEKTHI B BUPTYaJIbHOE XPAHUJIHUILE JAHHBIX U [TO3BOJISIET OTOOPA3UTh Pa3INyuHbIC MTPEICTABICHHUS:
(YyHKIIMOHATBHYIO CBsI3b (pHC. 1), CBS3M 10 TIIOOAIBHBIM 00BEKTaM (pHC. 2), CBSA3b MO OMHUCATEIISIM
00bekTOB (pHc. 3).

Cxema (GYHKIMOHATBHBIX CBsI3€d NpeNoCTaBisieT WHOOPMALKMIO O HATUYUM OMUCAHUS
Pa3IMYHBIX QYHKIMHA B PACIIONOKEHHBIX B PA3HBIX TUPEKTOPUSX (ailiax U 0 TOM, I/ieé UMEHHO 3TH
(GyHKIMHM BBI3BIBAIOTCS (KaXJas CBsA3b Ha JUarpaMMe COOTBETCTBYET BbI30BY ¢yHKumH). Ha
JyarpamMme IMokKas3aHo, Kak Oy/JeT BBIMVISIIETh PeKypcus, - 3amblkaHue (QyHKIUM 7 caMoil B ceOs.
Kaxnas ynkmus umeer agpec Buaa «lupexropus 1, ®aiin 1.c, dynkmusa™». Jnga moctpoeHus
rpada cBsa3eil KOHKPEeTHOM (PyHKIIMHU MOKHO ClIeNaTh COOTBETCTBYIOIIMIA 3ampoc.

Cxema cBs3eil mo rio0alnbHBIM OOBEKTaM IOX0XKa Ha MPEIbIIYIIYI0, HO OTOOpa)kaeT
UCIIOJIb30BaHUE TJI00AJTBHBIX MEPEMEHHBIX, KOHCTAHT, 00BeKTOB. (Cxema ommcareneil 0ObeKTOB
0TOOpakaeT 3aBHCHUMOCTh PACIOJIOKEHHBIX B pa3HbIX (hailax ONUCaHUM KJIaccoB, THUIIOB,
ctpyktyp. CBsa3p Buga «Tumi —»> Tun2» o6o3Hadaer, uro Twun2 sBIsSeTCs OIHUM U3
cocrasiisromux Tumi. B xiaccax ato otHourenue «Iloromoxk —> Ponureney. IMEHHO TakoW BUI
MIPEJICTABICHUIM TMO3BOJIAET TMOJYYUTh MCUEPHBIBAIOIIYI0 HHU3KOYPOBHEBYIO HWH(GOPMAILUIO O
pabouem mpoekrte. [Ipum goctaToyHO OONBIIMX MPOEKTAX MPOUCXOAUT KOHCOIHIAIUS BCEH
Heo0X0 Mol i pa3paboTurka HHPOPMALIMK B OTHOM MECTE.
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obuext S cbuexrt_a

Puc. 2. OtoOpakeHne CBA3CH MEXIy OOBEKTaMH

I UpeK TopKN ll MHpeKTOpUS
wain_1,¢ ®ain_ 3, ¢
T 1 / Tuan_7
Twn_2 Tvn_8 1
Tun_3 %
T 4 /
wafin_3, ¢ ™
[PITETRTTI
oaltn_2.¢ \ Twn_7
T s /
Twn_6 /

CTaHAED THBIE T O0LEKTOR
- LlanosnenaHHbA -
» C NAADAKLLOA ToUKOA
S 3 Naruiackwi <«

Puc. 3. OroOpaxkeHue cBsizelt o onucareisiM 00bEKTOB

OTO0 MO3BOJIAET Pa3pabOTUYNKYy OOBEKTHBHO YBHJETh M OLEHHUTh pabOTy MpOrpamMMbl, HAWTH
HEHCIIOJIb3yeMble OOBEKThl (HampuMmep, OObEKT a Ha pHcC. 2), OOHApyXUThb PEKYpPCHM, YBUIETb
POIUTENBCKHE KIIACChI U UX OTINYUE OT TOTOMKOB.

Texnonoruueckue uenouku. Ilporpamma pabotaer cruenyromuM o0pa3oM: IpH  BbIOOpE
IpOEeKTa JJIs aHalIM3a IporpaMMa MPOU3BOAUT MOUCK HCXOIHBIX (aillloB M mpu OOHapy X EeHUU
HAYMHAeT 3arpyarb UX B COOCTBEHHOE XpaHUJIMILE JaHHBIX, pa30uBasi Ha MpoCTeiine 0ObEKThl U
COXpaHssi HuX 3aBUCMMOCTH. Ha BTOpoM »3Tame mnpoucxoauT padoTa HENOCPEICTBEHHO C
XpaHWJIMIIEM, a MMEHHO: B 3aBUCUMOCTH OT II€JIeBOrO MPEACTABICHUS aHAIU3UPYIOTCS
HE00X0/IMMble OOBEKThI TAaHHBIX U CTPOSATCS 3aBHCHMOCTH, MPOUCXOIUT obpamieHne k OrapUym
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IUISL TIONTyYeHHs TpauIecKux KOOPIUHAT JIEMEHTOB. TpeTuil 3ram 3akirodaeTcss B OTOOpaXKeHUU
Ha 3KpaHe MOJy4YeHHON HH(OpMaIHH.

B nanHoii mporpamMMe y mporpaMMucTa ecTh (pyHKIMOHaN COOPKM MPUIIOKEHUS THOO YacTu
npunoxenus. llpu oObYHOM crocobe CcOOpKH, KOTOPBI HCHONB3YeTCs OOJIBIIMHCTBOM
nonyssipabix ['OE, OyayT mosmydeHsl ucnoiHseMmblid ¢aitn u Habop OMOAMOTEK Uit paboThI
nporpammbl. buOmnorekn BkIO4aoT B ceOs Bce (DYHKIMHM, W BBIWICHHTH TOJNBKO YacTh HE
npeAcTaBisieTcs: BO3MOxXHbIM. OObIyHasi cOOpKa rmokaszaHa Ha puc. 4.

Uro nenatb, ecnu TpeOyercsi coOpaTh MporpamMmy TOJBKO C OJHOW WM JBYMSI OCHOBHBIMH
¢byskuusamu?  TpaauIMOHHBIA Ccrmoco® - mepepadOTKa HMCXOMHBIX TEKCTOB, PYYHOH ITOMCK
3aBHCUMOCTEH BBI30BOB (DYHKIMI W BKIIOYEHHE B HTOTOBBI MPOAYKT TOJBKO BBIOPAHHBIX
¢ysakuii. CrcremMa Mo3BOJISIET aBTOMATU3MPOBATh ATOT Iporecc. Ha puc. 5 oroOpakeH mporece
cOOpKHU TOIBKO O1HOW (hyHKIMHU (PyHKIHUA !).

daiinoBas cucrema
Hupekropus_1

Daiin Daiin
lL.c 2c
dynx dynx
ous_ 1 uusa_4
dynx Py
uus_ 2 nus_S
byHK byHK
us_3 us_0

Hupextopusi 2

N
Daiin Daiin
3.c 4.c

byHK byHK
uusi_7 oy a

byHK byHK
st 8 st b

byHK hyHK
uusa_9 uus_c

Komnunsnus u IMHKOBKa
[Tonmyuennsle (aitiabt
Hcnonnsiemslii daiin

bubnuoreka ¢pynxumii N
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bubmuoteka ¢pynxmii N
Puc. 4. O6prunas cOopka

[Tonmp30BaTenb cUCTEMbI, BBIOpaB HYKXHYIO KOMIIOHOBKY (TpeOyemble (QyHKIUHM) H
pacrioyio’)keHue (aioB LEJICBOro NPUIOKEHUs, 3aIyCKaeT npoueaypy odpadotku. IIpoucxomut
oOpalleHre K XpaHWIUIy JaHHBIX, HOArOTOBKA JaHHBIX, CO3aHNE HOBOW MEPAPXUH TUPEKTOPUH U
BBITPY3Ka HEOOXOMMBIX OOBEKTOB (KJIACCOB, (DYHKIUI U T.1.) B MUKpPOCPEIy st COOPKU -(ailiioB
HOBOTO MpoekTta. Dailyibl IMEIOT PacIoyio’KeHUe, BEIOpaHHOE TOb30BaTeneM. Jlanee mpoucxomst
KOMITIJISIITUS ¥ TMHKOBKA. Pe3ynbraTom SIBISIFOTCS MCHOMHSEMBIH (aiin ¢ TpeOyeMbiMu (QyHKIHSIMA
u OubnmoTeka, KOTopass COACPKHT TpeOyeMble 3aBUCHMOCTH. BO3MOXXHOCTh BBIJICICHHUS
HEOOXOMMMBIX (YHKIUH MOJe3Ha MPH MOAM(PUKAINN TPUIOKEHUS, PU KOJUIEKTUBHOW padore,
P AyJUTE UCXOJHBIX TEKCTOB CTOPOHHEN OpraHu3aliei.

JUia  uccnenoBaHUsT apXUTEKTYphl IMPOTPaMMHBIX ~ CHCTEM  HUCIOJB3YEeTCs  HOTalMs
CTPYKTYpHOTO MojenupoBaHusi, mnpuHsatas B uHcTpyMeHte KLOCwork Architect. 3tot
WHCTPYMEHT TPEJOCTaBISET BO3MOXKHOCTh aBTOMAaTMYECKOTO M3BJIEUEHUS Mojelell U3
MIPOrpaMMHOTI0 KOJIa M UX pellakTupoBaHusl. Jlanee paccMaTpuBaeTcs 3Ta HOTALMs.

Monenu nporpaMMHbIX cucteM, ucnonb3dyemble B KLOCwork Architect (B nanbHeiem-
MOJIeTIb), OTHAJICHHO HAINlOMHUHAIOT MOJEIHM THIA «CYIN[HOCTh - OTHOUIeHWe» (entity-relation
models). OCHOBHbIMM €TUHUIIAMH MOJEIIH SIBJISIIOTCS] apXUTEKTYPHBIE OJIOKM M OTHOILIEHUSI.

XpaHuniuje AaHHLX
Tunu obvexTon
Tun_1
— 1 N —
®aiin_1.c Qaitn_2.¢ wn 2
BYHKUME LA ol yrkLivs 4 w
hyHrunE_2] hyHrUmrA_S)
hyrkumn_3 pyHxumnn_6 CTaHAapTHeE TNk 06beKT08
Llesouncnerelin s
C ANaBanwen TouKon L
Nlor n4acxkai <&
3anpoc na chopky “dyrKkupe_1*
\ 4
Mukpocpena
caiin_1.c ®ain_2.c
hyruuma_1 dymruun_4

3 KOMNWISLKE # IMHKOBKS
\ 4 3

MonyverHue gain §

Bubnnorexa
yrikUmR

Wcnonuremwit daiin

Puc. 5. [Ipouecc c6opku ogHON HyHKIIUU

dopma npeacTaBieHus pe3yJbTara:
I'padmyeckoe oToOpaxeHue pa3IMYHbIX MPEACTABICHUN: (PYHKIIMOHAIBHBIE CBSI3HU, CBSI3U 1O

r100a1bHBIM O6’bCKTaM, CBSI3b I10 OMHCATEIIM O0BEKTOB.

Kputepun onenkn:
PaboTa BbINONHEHA MOJHOCTHIO M HE COJEPKUT OLIMOOK, CTYAEHT I'PaMOTHO MpeACTaBUII

OTYCT — OLICHKA KOTIHYHO».
PabGora BbImosiHEHA MMOJIHOCTBIO, HO COACPIKUT HE Ooitee ABYX OI_I_II/I6OK, CTYACHT I'paMOTHO

NpeACTaBUII OTYCT — OLICHKA «XOPOULIO».
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PaGota BbImoOnHEHAa ¢ OMmMMOKAaMHU, CTYACHT TMPEICTaBMI KpPAaTKUH OTYeT — OICHKa
«YIOBJIETBOPUTEIILHO.

PaboTta BbImoMHEHAa C TpPyOBIMH OIIMOKAaMH, OTYET COCTaBJICH HETPAMOTHO — OICHKA
«HEYJIOBJIETBOPUTEILHO».
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Tema «OcHOBHbIE MOHSATHS U CTaHAApTU3alus TPGGOBaHHﬁ K MporpaMMmHoOMYy odecnevYeHHuI0»

JlaGopaTopnas paGora Ne 3
«M3ydenue paboThl B cCUCTEME KOHTPOJISI BEPCHID»

Henab: U3yuynTh OCHOBHBIE IPUHLIUIIBI PAOOTHI B CUCTEME KOHTPOJIS BEPCUH.

Boinosinus padorty, Bol Oyaere:
ymembp:
— V1 ucnonp3oBarh BEIOPaHHYIO CUCTEMY KOHTPOJISI BEPCUH.
— V3. aHaiM3UpOBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIHIO.
— VY4. ucnonp3oBaTh CHEHUATU3NPOBAHHBIE TpadHUECKUe CPEICTBA MOCTPOCHHS U
aHaJIM3a apXUTEKTYpPbl IPOrPAMMHBIX POAYKTOB.
— V5. opraHuM3oBbIBaTh 33JJaHHYIO MHTErPALIMI0 MOJAYJIEH B MPOrpaMMHbIE CPEACTBA HA
0a3ze UMeroIelcs apXUTEKTypbl U aBTOMAaTH3aIlMi OM3HEC-TIPOIIECCOB.
— V7. ucnonp30BaTh NpUEMbl pabOThI B CUCTEMaX KOHTPOJIS BEPCHIl.

MarepuajnbHoe o0ecnieyeHue:
[Maket mpuxmagaeix mporpamm Microsoft Office, Visual Studio, moctyn k Internet pecypcam.

3ananmue:
W3yunTh ¥ HACTPOUTh CHCTEMY KOHTPOJIS BEPCHi NP BBIMOJIHCHUU MPOEKTa B cpene Visual
Studio B cooTBETCTBHY C 3a7aHUEM, TPEICTABICHHOM B J1a00paTopHOi padoTte Nel.

Kparkue TeopeTuueckue cBeeHH:

Hauwmnas ¢ Visual Studio 2013 Update 1, moms3oBatensm Visual Studio gocrymen Git-
KJIMEHT, BCTpoeHHBINH HenocpeacTBeHHo B IDE. Visual Studio yke B TeueHne AOCTaTOYHO JOJITOTO
BpEMEHH HMEET BCTPOCHHbIE (YHKIUH YOPaBICHUS HCXOJHBIM KOJIOM, HO OHH ObLIH
OpPUEHTHPOBAHBI Ha IIEHTPAIM30BAHHBIE CUCTEMBI ¢ OJOKHUPOBKOH (aiinos, n Git HE OYEHb XOPOIIO
BNHCHIBAJICA B Takod paboueit mporecc. [Tognepxka Git B Visual Studio 2013 Obuta cymiecTBeHHO
nepepaboTaHa MO CpPaBHEHHIO CO CTapoil BepcHel, W B pe3ysbTaTe yAaloch JOOUTHCS JTydllei
uHterparuu Visual Studio u Git.

UtoObl BOCHOJIB30BATHCA ATOM  (DYHKIMOHAIBHOCTBIO, OTKPOWTE MPOEKT, KOTOPBIN
ynpasisiercsi Git (wiu BeimosHUTE git NIt 11 CyIeCTBYIONIEr0 MPOEKTa) W BBIOCPUTE MYHKTHI
View (Bum) > Team Explorer (Komanmubiii o6o3peBarenb) B IJIaBHOM MeEHIO. B pesynbrarte
otkpoetrcs okHO "Connect" ("[loakmounTs'), KOTOPOE BBIMISAUT MPUMEPHO BOT TaK:
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Tearn Explorer - Connect * 0
@ ¥|0 p
Connect | ConsoleApplication] (Local) -

Select Tearn Projects...
4 Team Foundation Service
Sign Up

Services to help you ship high quality software. On time,
every time. Focus on your code, We'll simplify the rest.,

Hide

4 Local Git Repositories (2)
Mew - | Add - | Clone - | View Options -
4> ConsoleApplicationl | C:\ConsoleApplicationl
© libgit2 | C:\libgit2

Tearn Explorer

Puc. 1. [loakmouenue k Git-perno3zutoputo u3 okHa Team Explorer
(KomanabIi 0003peBaTenb)

Visual Studio 3anmomuHaeT Bce HpPOEKTHI, ympasisemble ¢ nomomipio Git, kotopbie Bbl
OTKPBIIM, U OHHU JOCTYIIHBI B CIIUCKE B HIDKHEHN yacTh oKHa. Eciy B ciicke HET IMPOCKTA, KOTOpBIﬁ
BaM HyeH, HaxmuTe kHonky "Add" ("IoGaButh'") M ykakuTe MyTh K paboueld TUPEKTOPUH.
JIBOWHON KWK TO OJHOMY W3 JOKAIbHBIX (it-perno3uTOpUEeB OTKPOET TJIABHYIO CTpPaHUILY
peno3utopusi, KoTopas BeINLAUT npuMepHo Tak "Home" ("['maBHas") crpanumna Git-pemo3utopus
B Visual Studio..

Orto ueHtp ynpanieHus Git; Korjga Bbl MUIIETE KOJA, Bbl, BEPOATHO, MPOBOAUTE OOJIBIIYIO
yacTh cBoero BpemeHu Ha crpanunie "Changes" ("W3menenus'"), HO Korja NPUXOJUT BpeMs
MOJIy4aTh U3MEHEHHMs], C/IeIaHHbIE BAIIMMU KOJJIEraMH 1o paboTe, BaM HEOOXOIMMO MCIOJIB30BaTh

ctpanuilpl "Unsynced Commits" ("HecunxponusupoBanubsie kommMuThl'") 1 "Branches" ("Betsu").
4 Project

|® Changes V Branches
|T¢ Unsynced Commits |{§ Settings

4 Solutions
Branch: development - | Mew... | Open..

fa libgit2.sin | build

Puc. 2. "Home" ("I'naBuas") crpanuna Git-perosuropust B Visual Studio

B nacrosmee Bpemst Visual Studio mMeeT MolIHbIN 3a1a4a-OpueHTHPOBAHBIN rpapuueckuii
unTepdeiic ansa Git. OH BKIOYaeT B ce0sl BO3MOXKHOCTh JIMHEHHOIO IPEICTaBIEHUS HUCTOPHUH,
pas3uYHbIe CPEACTBA IPOCMOTPA, CPEJICTBA BBHIOJHEHUS yIANEHHBIX KOMaH U MHOXECTBO JIPYTHX
BO3MOKHOCTEH. J[1s1 MpocMOoTpa MOTHON JOKYMEHTAIMH MO JaHHOW (PYHKIMOHAIBHOCTH (KOTOpas
37ech He mpejcTaBiieHa), nepeiaure Ha http://msdn.microsoft.com/en-us/library/hh850437.aspx.
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https://git-scm.com/book/ru/v2/ch00/rvs_home
https://git-scm.com/book/ru/v2/ch00/rvs_home
http://msdn.microsoft.com/en-us/library/hh850437.aspx

dopma npeacrasiieHus pe3yJbTara:

[1oAroToBUTH OTYET C TMHEUHBIM MPEICTABICHUEM UCTOPHH,

[lepeuncnuth pa3iavyuHbIE CPEACTBA IPOCMOTPA,

[lepeuncnnTh CpeacTBa BBHIMOIHEHHUS YAAJIEHHBIX KOMaHMA, ¢ KOTOpbIMH Bbl paboTanu mpu
BBIIIOJIHEHUH ITPOEKTA.

Kpurtepuu onenkn:

PaboTa BBIMONHEHA TOJHOCTHIO M HE COJEPKHUT OMIMOOK, CTYACHT I'PaMOTHO TPEACTaBHII
OTYET — OLICHKA «OTIUYHO.

PaboTa BbIMONHEHA MOJHOCTBHIO, HO COJACPKHUT HE OoJiee NBYX OIIMOOK, CTYIEHT I'PaMOTHO
MIPEJICTAaBUI OTYET — OLIEHKA «XOPOILIOM.

PaGota BbImoOnHEHAa ¢ OmMOKAaMHW, CTYACHT TMPEICTaBHI KpPAaTKUH OTYET — OICHKa
«yIOBJIETBOPUTEIILHOY.
PabGora BbImosHEeHa ¢ TpyObIMM OMIMOKAMM, OTYET COCTaBJIEH HETPAaMOTHO — OLEHKa

«CHCYOOBJCTBOPHUTCILHOY.

29



Tema «Onucanue u anaaus tpedosannii. Inarpammsl IDEF»

JlaGopaTopnasi paGora Ne 4
«ITocTpoenue nuarpaMMbl BaApuaHTOB UCIIOJIB30BAHUS U IMAarpPaMMBbI I10CJIEI0BATEIbHOCTH

eab: W3yYUTh OCHOBHBIE MPHUHIMIIBI IOCTPOSHHS JUAarpaMM BapHaHTOB WCIIOJB30BAHUS U
IIOCIIEA0BATEILHOCTH.

Boinosinus padorty, Bl Oyaere:
ymemp:
— Y3, ananm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— V4. ucnonbp30BaTh CICNUATHN3UPOBAHHBIC TpadUUecKue CpeicTBa IMOCTPOCHHUS U
aHaJIN3a apXUTEKTYpPHI IPOrPaMMHBIX IIPOAYKTOB.

MarepuaiabHoe oGecrieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouass Microsoft Visio, goctym k Internet
pecypcam.

3ananmue:
BrmmomanTe pcair3anio BapuaHTOB UCIIOJIb30BaHUA U MOCICA0BATCIIBHOCTH B COOTBCTCTBUU
C 3aJ]aHUEeM, IIPEJICTaBICHHOM B J1abopaTopHoii paboTte Nel.

KpaTkue Teopernyeckne cBe1eHHS:

Juazpammul 6apuanmos ucnonvzoeanus

[TonsTe BapwaHTa McHosib30BaHUs (use case) BrmepBbie BBea MBap SkoOcoH n mpuman emy
TaKyl0 3HaYMMOCTb, YTO B HACTOsIIee BpEMsl BapuUaHT MCIIOJIb30BAHUS MPEBPATHIICS B OCHOBHOM
AJIEMEHT Pa3palbOTKU U MIIAHUPOBAHUSI POEKTA.

BapuaHT riciosib30BaHus IPEACTABIISIET COOOM MOCTIEA0BATEILHOCTh ACUCTBUH (TpaH3aKIIHiA),
BBITIOJIHSAEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIMUPYEMOE HEKOTOPHIM BHEIIHUM OOBEKTOM
(melicTByrOImMM JIMLIOM). BapuaHT UCHIOIB30BaHUS OMMCHIBAET THUIIMYHOE B3aUMOJICHCTBUE MEXKIY
MOJB30BaTENIeM U CHUCTEMOM. B mpocreiiliem ciyyae BapHaHT HMCIIOJb30BaHUS OMNPEAEIICTCS B
npouecce 00CyXIeHUs C IMoJib30BaresaeM TeX (YyHKIMI, KOTOpele OH XOTes Obl peanu3oBaTh. Ha
sa3pike UML BapuaHT ucnosip30BaHust H300pakaroT CIEAYIONIMM 00pa3oM:

BEIPI-'IEIHT HCNONB20B3HMWA

Puc.1l. BapuaHT ncnosip30BaHus

JleiicTBytomee nuio (actor) — 3TO Pojib, KOTOPYIO IMOJIb30BATENh UIPAET MO OTHOLICHUIO K
cucreme. JlelicTByrolue Iua MPEACTaBIAIOT co00l poilu, a HE KOHKPETHBIX IIOJeH WU
HauMeHOBaHUsl paboT. HecMoTpss Ha TO, YTO Ha JMarpaMMax BapHAHTOB HKCIOJb30BAHHUS OHHU
M300paxaroTcs B BUJI€ CTUIM30BAHHBIX YEIOBEYECKUX (PUTYPOK, NEHCTBYIOIIEE JUII0 MOKET TAaKKe
OBITh BHEIIHEH CHCTEMOH, KOTOpOH HeoOXoauma HeKoTopas HMHGOpMalus OT JAHHOW CHCTEMBI.
[loka3piBaTh Ha JuarpaMme JEUCTBYIOIIMX JIMI[ CJEAyeT TOJbKO B TOM Cilyyae, KOIJa UM
JNEUCTBUTENFHO HEOOXOAWMBI HEKOTOpble BapUaHThl uHcmonb3oBaHusa. Ha s3pike UML
JeMCTBYIOIIME JIUIIA IPECTABISIOT B BUAE QUTYP:
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Puc.2. [leiicTByromee muiio (akrep)
JlelicTByIOIIIME JIMLIA AEJIATCS Ha TPU OCHOBHBIX THUIIA:
— TMOJB30BaTelIu;
— CHCTEMBI;
— JIpyrU€ CUCTEMBbl, B3aUMOICUCTBYIOIINE C IAHHOM;
— BpeMmsi.
Bpemsi cranoBUTCS ACUCTBYIOIIMM JIMIIOM, €CJIM OT HETO 3aBUCUT 3alyCK KakKuX-JIH0O0
COOBITHI B CHCTEME.
Ces3u medcoy apuanmamu UCHONb308AHUS U OCUCMBYIOWUMU TUYAMU
B sa3pike UML Ha nmarpamMmax BapuHaHTOB HCIOJIB30BAaHUs MOJIICPKUBACTCS HECKOJIBKO
TUTIOB CBSI3€H MEXKIy JJIEMEHTaMHU JHarpaMMbl. JTO CBS3M KOMMYHHKAanuMy (communication),
BkiodyeHus (include), pacmmpenus (extend) u o600menus (generalization).
CBsi3b KOMMYHUKAIIMM — 3TO CBS3b MEXIY BapUaHTOM HCIIOIB30BAHUS M JICUCTBYIOIIUM
munoM. Ha s3pike UML CBSI3M KOMMYHHUKAllMM TOKA3bIBAIOT C MOMOIMIBIO OAHOHAIPABICHHOU
accoluanuy (CIyIoMHON JTMHUHN).

Odopmuts Kpeaut
1 - ANA KauenTa banka
Knnent Ganka

Puc.3. [Ipumep cBS3M KOMMYHUKAITAH

CBsi3b BKIIIOUEHHUSI NMPUMEHSETCS B TEX CUTYyalUAX, KOTJa UMeeTcs] Kakoh-mubo (pparMeHT
MOBEJICHUS CHUCTEMbI, KOTOpBIM MOBTOpsieTcss Oojee 4eM B OJHOM BapHaHTe Hcmoib3oBaHus. C
MTOMOIIBIO TAKUX CBSI3€H OOBIYHO MOAETUPYIOT MHOTOKPATHO MCIOIb3yEMYI0 (PYyHKIIMOHAIBHOCTD.

CBs3p paclIMpeHus MPUMEHSIETCSl IPU ONMHCAHWMM M3MEHEHH B HOPMAJIbHOM IIOBEICHUH
cuctembl. OHa MO3BOJISIET BapUaHTY HCIOJB30BAaHUS TOJBKO MpU HEOOXOIMMOCTH HCHOJIb30BaTh
(YHKIIMOHATIbHBIE BOBMO)XHOCTH JIPYTOTO.

Knuenr %

<<extend>> BbinonHnTh

ycKOpeHHoe
CHATHME AeHer

—

2
CHATL AeHbru
CcoO cyera
Se. ~

~
<<include>>

AyTeHTuduumupoBaTth
KNueHTa

Puc.4. [Ipumep cBSA3M BKIIOUEHUS U PACIIUPEHUS

C nmomol11pio CBSI3M 0000IIEHNS TOKA3bIBAIOT, YTO Y HECKOJIBKUX JACUCTBYIOUINX JIUI] UMEIOTCS
o0I1I1e YepTHI.

Cnyxawwi
hN
Cnyxawmn % Cnyxawwi BpemeHHbIN %
C novacosomn Ha oknage cnyxawumn

onnarom
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Puc.5. [Ipumep cBs3u 00001ICHAS

Jluaecpamma nocredoeamenvnocmu (sequence diagrams)

JlnarpamMma TOCJIEOBAaTEIILHOCTH OTPa)KaeT MOTOK COOBITHIA, MPOUCXOMAIIMX B pPaMKax
BapHaHTa UCIOJIb30BAHMS.

Bce melicTByromue Jmia mokazaHsl B BepXHei yactu quarpaMmbl. CTPENIKH COOTBETCTBYIOT
COOOIICHUSM, TIEPEAaBAEMBIM MEXAY ACUCTBYIOIIUM JIMIIOM M OOBEKTOM HIIM MEXIy OObEKTaMu
JUIS BBIIIOJIHEHUS TPeOyeMbIX (QyHKIUI.

Ha mmarpamMe mocienoBaTeNbHOCTH OOBEKT M300pa)kaeTcsi B BHJE NMPSMOYTOJBHUKA, OT
KOTOPOTO BHM3 IPOBEACHA IyHKTHpHAs BEPTUKAIbHAS JIMHUSA. OJTa JIMHHUS Ha3bIBACTCS JIMHUEH
xu3Hn (lifeline) oObekra. OHa mpeacTaBiseT cOO0H (pParMEHT >KU3HCHHOTO MHKIA O0OBhEeKTa B
MpOLECCE B3aUMOAECHCTBHUS.

Kaxmoe cooOmeHne MpeacTaBiusieTcs B BUAC CTPENKH MEXKIY JTHHHUAMH JKU3HU JIBYX
00bekTOB. COOOIIEHNS TTOSBIISIOTCS B TOM IMOPSIKE, KaK OHU ITOKa3aHbl HA CTPAHUIIE CBEPXY BHH3.
Kaxnoe cooluieHne mnomeyaercsi Kak MUHUMYM HMeHeM cooOuieHus. [Ipu >xernaHuM MOXKHO
N00aBUTh TaKXKe apryMEHTHl M HEKOTOPYI0 YHpaBJSIOMyr0 WHpopMmanuto. MOXHO MoOKa3arh
camonenerupoBanue (self-delegation) — coobmierne, KOTOpoe 0OBEKT MOCHUTAET caMoMy cebe, TIpu
ATOM CTpeJika COOOIICHUs YKa3bIBAET HA TY JK€ CaMyI0 JINHUIO JKU3HHU.
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Wean | Npuemnng Sxpan | [Ynpasnenwe Cuer Kaccoswin

Knwent xapt ATM ATM nnapar
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I
I
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1
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: : GMM PIN-xoA
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|
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3 Cnmb(zb py6.)
3114, Cnam (20 py5.)
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15: MNposcpure exnan (20 pyd.)
| [

16: Ymonbusts §xnag (20 py$)

17. Bbuatq' (20 py6 )
T

I
I
f
! 18 Bcgnxgg KapTy !

| | I
I I I

Puc. 6. Ilpumep auarpamMmel NOC/I€10BATEILHOCTH

s s i s

Iopsinok BBINOJIHEHUS

N3yunTh npeuiaraeMblii TEOPETUYECKUA MaTepUal.

[Toctpoiite nmarpaMMy BapHaHTOB HCIOJB30BaHUS Ui BBIOpaHHON HHGOPMAIMOHHON
CUCTEMBI.

BoeinonHuTe peanu3anyio BapUAaHTOB HCIOJIb30BAaHHUS B TEPMHHAX B3aWMOJCHCTBYIOLIUX
00BEKTOB U MPEACTABISIONIYI0 COO0K HAbOp auarpamm:

JrarpaMM B3auMOJEHCTBUSA (MarpaMM MOCIEA0BATEIbHOCTH U KOOTIEPATUBHBIX JUAarpaMM),
OTpaXKaIOIIHUX B3aUMOICHCTBHE OOBEKTOB B MPOIIECCe peaan3alui BapHaHTa UCIIOIb30BAHUS.

[Toctpouth OTYET, BKIIOYAKOIMIMK BCE TIOJYYEHHbIE YPOBHM MOJIEIH, OINHMCAHUE
(YHKIIMOHATBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPAHUJIHII U BHEIIHUX OOBEKTOB.

dopma npeacTaBaeHus pe3yJbrara:

Lens paGoThI

Beenenue

[IporpamMMmHO-anmapaTHbie CpPECTBA, UCIIONIb3yEeMbIe MPU BHIMIOTHEHUN PAOOTHI.

Onucanne paboTsI

33



3axiroueHue (BbIBOJIbI)

Crincox UCoab3yeMOU JIUTEpaTyphbl

Kpurtepuu onenku:

PaboTa BbIMONHEHA MOJHOCTHIO M HE COJEPKHUT OLIMOOK, CTYAEHT I'PaMOTHO TMpEACTaBHII
OTYET — OIICHKA «OTIMYHOM.

PabGota BBINONHEHA MOJHOCTHIO, HO COAEPKUT HE Oojee ABYX OIIMOOK, CTYIEHT IPaMOTHO
MIPEJCTaBUII OTYET — OLIEHKA «XOPOIIOY.

PaGora BbImonHEHAa ¢ OmMOKaMH, CTYACHT TMPEICTaBHI KpPAaTKUH OTYeT — OICHKa
«YZOBJIETBOPUTEIILHO.
PaboTta BbImoONHEHAa C TPYOBIMH OIIMOKAMH, OTYET COCTaBJICH HETPAMOTHO — OIICHKA

«HCYOOBJICTBOPHUTCIILHOY.
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Tema «Onucanue u anaaus tpedosanmii. Jlmarpammel IDEF»

JlaGopaTopnasi paGora Ne 5
«ITocTpoenue nuarpaMMbl KOONIEPALUU U TMarpaMMbl pa3BEPTHIBAHUS

Iesb: U3y4nuTh OCHOBHBIE IPUHIMITBI IOCTPOSHHUS JJMAarpaMM KOOIIEpallvii U pa3BepThIBAHHUS.

Boinosinus padorty, Bel Oyaere:
ymemp:
— Y3, aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.

— VY4. ucnonp3oBaTh CHEHUATU3UPOBAHHBIE TpadHUECKUe CPEACTBA TMOCTPOCHHS U
aHaJIM3a apXUTEKTYPbl IPOrPAMMHBIX IPOAYKTOB.

MaTepHaJ’leOG odecmeyeHue:

[Maker npukinaaueix nporpamm Microsoft Office, Bkirouass Microsoft Visio, goctym k Internet
pecypcam.

3ananmue:
BrinosiHUTE peanuzaiuio BApUaHTOB JAdarpaMM KOOMEpaIii U pa3BepThIBaHKsS B COOTBETCTBUU C
3a/IaHlEM, TIPEJICTABIICHHOM B j1abopaTtopHoii padote Nel.

Kpartkue Teoperudyeckue cBeleHUs:

JMuarpamma koonepauumu (collaboration diagram)

JluarpamMmbl  KOONEpaluu OTOOPaXKalOT IOTOK COOBITUM Yepe3 KOHKPETHBIM ClieHapuit
BapHaHTa MCIIOJIb30BaHMS, YINOPSJIOYEHBI IO BPEMEHH, a KOONEpAaTHBHBIE JUArpaMMbl OOJIbIlE
BHUMAaHHMs 3a0CTPSIOT Ha CBA3AX MEXYy OOBEKTaMH.

Ha numarpamMMe koomepanuu IHpeAcTaBle€HAa Bcsg Ta HH(poOpMalMs, KOTOpas €cTb U Ha
JyarpamMme IOcCJIeI0BaTeIbHOCTH, HO KOOIEpaTHBHAs JMarpaMMma MO-ApyroMy OIHUCBIBAET IOTOK
coObiThii. M3 Hee ierye MOHATh CBSI3M MEXIY OOBEKTaMH, OJHAKO, TPYJIHEE YSICHUTh
II0CJIEI0BATENBHOCTh COOBITHI.

Ha xoonepaTnBHOM nuarpaMMe Tak kK€, KaKk M Ha JHarpaMMe IOCIEN0BaTENbHOCTH, CTPEIKH
0003HayalOT COOOIIEHUs,, OOMEH KOTOPBIMM OCYIIECTBISETCS B paMKax JaHHOIO BapUaHTa
UCIOJb30BaHus. VX BpeMeHHas I0CIe10BATEIbHOCT YKa3bIBACTCS ITyTEM HyMEpalul COOOICHHUH.

2:Cuurars Ne kaprs!
—

1: NpuHAaTeL KapTy m

—_— NpyeMHUK KaccoBsiit
Kapt annapar
Wean WeHT

18: HYTh KapTy

e

17: Buipafe (20 pyb.)

Ynpasnexue ATM I

HALMANU3NPOBaThL
P 7: OTKpPbLITL cyer

8: Mpogepurs PIN-xOA
14} Cuars (20 pyb.)

15: MNposepurs an (20 pyb.)
16: YmMeHblumT an (20 pyb.)

| Cuer UBaHa
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Puc. 1. IIpumep nuarpamMmMbl KOomepanuu

Juarpamma pa3BépTbIBaHUsA

KopriopaTuBHble NpHUIOKEHHS YacTo TpeOyroT maiIsi cBoel paboTel HekoTtopoit WT-
MHOPPACTPYKTYpPHI, XpaHAT uH(popManuio B 0a3zaX JaHHBIX, PACIOJIOKEHHBIX I/Ie-TO Ha cepBepax
KOMITaHWH, BBI3BIBAIOT BEO-CEPBUCHI, MCIOJB3YIOT OOIIME pecypchl M T. 1. B Takux cioydasx
MOJIE3HO UMETh rpaduueckoe MpeCTaBIIeHHe WHPPACTPYKTYpPHI, HA KOTOPYIO OYyIeT pa3BepHYTO
npunoxenne. s 3TOro M HyKHBI JUMarpamMMbl pa3BEPTHIBAHUS, KOTOPHIE WHOT/AA HAa3bIBAIOT
IMarpaMMaMy pa3MeIeHHs.

Cepeep 6asbl aHHBIX

MSSQLServer 2000
Enm Menexepa
Crknanckon Ochucrii
KOMAbIOTED KOMMBIOTED
APM B
EAPH Knanosuka E yxrantepa

Takue nuarpaMMbl €CTh CMBICII CTPOUTH TOJIBKO JUISI allllapaTHO-MIPOrPaMMHBIX CUCTEM, TOTIa
kak UML no3BoJsieT CTpOUTh MOJICNH JIFOOBIX CUCTEM, HE 003aTEIhHO KOMITBIOTEPHBIX.

IMosib3a quarpamMm pa3BepTbIBAHUS:

I'paduueckoe mpencraBnenne UT-uHGpacTpyKTypsl MOXKET MOMOYh 0oJjiee pPaIMOHATBLHO
pacnpenenuTs KOMIIOHEHTBbl CHUCTEMbl IO Yy3JaM CEeTH, OT 4Yero 3aBHCHUT B TOM 4YHUCIE H
MIPOU3BOIUTEIBHOCTh CUCTEMBI.

Takas nuarpaMMa MOXKeT IOMOYb PEIIUTh MHOKECTBO BCIIOMOTATENbHBIX 33J1ay, CBSI3aHHBIX,
HarpuMmep, ¢ odecrieueHrnemM 0e30MacHOCTH.

JuarpamMma  pa3BepThIBaHMSI [OKA3bIBA€T TOMOJOTHIO CHCTEMBI M paclpeieieHue
KOMITOHEHTOB CHCTEMBI IO €€ y3jaM, a TaKXKe COCTUHEHHS - MapuIpyThl mepeaayud UH(popMaiuu
MEXIy almnapaTHbIMU y3JaMH. OJTO €AMHCTBEHHAs [uarpaMma, Ha KOTOPOH NPUMEHSIOTCS
“TpexmepHble” 0003HAUECHUS: Y3/Ibl CHCTEMBl O0O3HauaroTcs KyOukamu. Bce ocTanbHble
o6o3nauenus B UML - mnockue gurypsi.

OcHoOBHbBIE 3JIeMeHThI INarpaMMbl Pa3BEéPTHIBAHUSA

Ha nuarpamme pa3BEpThIBaHUS MOXXHO OTOOpPa3UTh cieayromie sneMeHTsl Hotauuu UML,
JOCTYIHbBIE B TAHEJIN HJIEMEHTOB:

Kommonent (Component)

]

Ox3emmuisip  kommoHeHTa (Component
instance)

[

Tf Untepoeiic (Interface)
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VY3en (Node)

L

Ox3emmuisip y3na (Node instance)

D Oo6mnekt (Object)
D AxTHBHBIN 00BEKT (Active object)
s 3aBucumocts (Dependency)
Cgs3b (Connection)

< Touka n3ruba ceszeit (Point)
j KommenTapuii (Note)
’_—3_5 KonnekTop KOMMEHTapHsI (Note

connector)

Iopsinok BBINOJIHEHUS
N3yunth npeiaraeMblii TEOPETUYECKUN MaTepUal.
[TocTpoliTe muarpamMmbl KOOIIEpAIlMd M Pa3BEPThIBAaHUS ISl BHIOpaHHON HH(GOPMAIIMOHHON

CHUCTCMHBI.

HOCTpOI/ITB OT‘IéT, BKJ'IIO‘IaIOI]_[I/Iﬁ BC€ IIOJIYYCHHBIE YpPOBHM MOJACIH, OIMCAaHHE

(bYHKI_[I/IOHaJ'IBHBIX 6J'IOKOB, IIOTOKOB JaHHBIX, XpaHUJINII U BHCITHUX 00BEKTOB.

dopma npeacTaBieHus pe3yJbTara:

Lenb paboTs

Benenune

[IporpamMMHoO-anmapaTHbie CpPEJCTBA, UCIIOIb3YEeMbIE IPHU BBHIITOJIHEHUU PaOOTHI.

Onucanne paboTs

3akroueHue (BbIBOIbI)

Crnucok UCHOIb3yEMOM JTUTEPaTyPhl

Kputepun onenkn:

PaGota BBIMOIHEHA MOTHOCTHIO M HE COACPKHUT OWMIMOOK, CTYJEHT T'PaMOTHO MPEACTABUI

OTYCT — OIICHKA KOTIHYHO».

PabGora BbImosiHEHA MOJIHOCTBIO, HO COACPKUT HC Ooitee ABYX OI_I_II/I6OK, CTYACHT I'paMOTHO

peACTaBUII OTUCT — OLICHKA «XOPOULIO».
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PaGota BbImoOnHEHAa ¢ OMmMMOKAaMHU, CTYACHT TMPEICTaBMI KpPAaTKUH OTYeT — OICHKa
«YIOBJIETBOPUTEIILHO.

PaboTta BbImoMHEHAa C TpPyOBIMH OIIMOKAaMH, OTYET COCTaBJICH HETPAMOTHO — OICHKA
«HEYJIOBJIETBOPUTEILHO.
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Tema «Onucanue u anaaus tpedosanmii. Inarpammsl IDEF»

JlaGopaTopnast pabora Ne 6
«ITocTpoenue nuarpaMMmel 1eSTEIBHOCTH, JUarpaMMbl COCTOSTHUI
U MarpaMMbl KJI1acCoB»

Iesab: M3y4nTh OCHOBHBIE IPUHUMIIBI IOCTPOCHHS JHArPaMMBbI ACSTEIbHOCTH, AUArPaMMbl COCTOSTHHUIN H
JMarpaMMsbl KJIacCOB.

Boinosinus padorty, Bel Oyaere:
ymemy':
— Y3, aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— VY4, wucnonb3oBaTh CHEIMUATM3WPOBAHHBIE TpadUUYECKUE CPEJICTBA IOCTPOCHHUS U
aHaJIN3a apXUTEKTYpPHI IPOrPaMMHBIX IIPOAYKTOB.

MarepuaiabHoe oGecrieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouas Microsoft Visio, goctym k Internet
pecypcam.

3ananmue:
BBIHOJ'IHI/ITC pea.lmsaumo auarpaMmbl  ACATCIBHOCTHU, IOUarpamMmbl COCTOSIHUH | JuarpaMmbl
KJIaCCOB B COOTBETCTBHH C 3aJJaHHEM, [IPE/ICTABICHHOM B J1abopaTopHOii padoTe Nel.

KpaTkue Teopernyeckune cBeeHHS:

JAmarpamMMbl cOCTOSTHM A

JlmarpaMMbl COCTOSIHMW OTIPENENISIOT BCE BO3MOXHBIE COCTOSHHUS, B KOTOPBIX MOXET
HAXOJUTHCSI KOHKPETHBI OOBEKT, a TaKKe IMPOIECC CMEHBI COCTOSHUN O0BEKTa B pe3yibTare
HACTYIUICHUS] HEKOTOPBIX COOBITHIA.

CymectByeT MHOTO ()OpPM IUArpaMM COCTOSIHUH, HE3HAYMTEIbHO OTIMYAIOIIUXCS JIPYT OT
JIpyra CEMaHTHUKOM.

Ha nmarpamme uMeErOTCS JBa CHEIUAIBHBIX COCTOSIHHS — HadallbHOE (Start) ¥ KOHEYHOE
(stop). HaganmpHOE cocTosiHUE BBIZCTICHO YEPHOUW TOYKOM, OHO COOTBETCTBYET COCTOSIHHIO OOBEKTa,
KOTJla OH TOJILKO 4TO ObUI co37aH. KoHeuHoe cocTosiHMe 0003HAYaeTcsi YepHOW TOUYKOH B OEIoM
KPYXKKE, OHO COOTBETCTBYET COCTOSIHAIO OOBEKTa HEIMOCPEACTBEHHO Mepe]] ero yHnIToxkeHuem. Ha
JMarpaMMe COCTOSTHUM MOJKET OBITh OJTHO W TOJIBKO OJJHO HAyaJIbHOE COCTOsIHME. B TO ke Bpewms,
MOJKET OBITh CTOJIBKO KOHEUHBIX COCTOSIHU, CKOJIbKO BaM HY)KHO, MJITM MX MOXET He ObITh BOOOIIIE.
Korma o0beKT HaXOQWTCS B KaKOM-TO KOHKPETHOM COCTOSIHMH, MOTYT BBITIOJHSTHCS Pa3lIUYHBIC
nporecchl. IIporeccel, MpoUCXoAsIUe, KOrjaa OObEKT HAXOJUTCS B ONPEICICHHOM COCTOSIHHH,
Ha3bIBAIOTCS JIEHCTBHAMMU (actions).

C COCTOSIHUEM MOXKHO CBSI3BIBaTh JAHHBIC MSTH THIIOB: JICATEILHOCTh, BXOJHOE JICHCTBUE,
BBIXOJIHOE JICWCTBUE, COOBITUE U UCTOPUST COCTOSIHUSI.

JlesiITeJIbHOCTD

JestenbHOCThIO (activity) Ha3bIBaeTCs TMOBEICHHE, pealiu3yeMoe OOBEeKTOM, IOKa OH
HaXOJHUTCS B JTAHHOM COCTOSHUH. [lesSTeNnbHOCTh — 3TO MpepbiBaeMoe moBenaeHue. OHO MOXET
BBITIOJTHATHCS O CBOETO 3aBEPIICHUs, TTOKa OOBEKT HAXOAUTCS B TAHHOM COCTOSIHUU, WIJIA MOXET
OBITh TpPEpBaHO MEpPEeXOoJoM OOBEKTa B APYroe cocrosiHue. JlesTenbHOCTh M300pakaloT BHYTPHU
CaMoro COCTOSIHUSA, €i1 TIOMKHO MPeAIecTBOBaTh ClIoBO do (1eaTh) 1 TBOETOYHE.

Bxoanoe geiicreue

BxonubeiM fieiicTBueM (entry action) Ha3bIBaeTCs MOBEACHHME, KOTOPOE BBIMOIHIETCS, KOTa
O00BEKT MepexXOoAUT B JaHHOE cocTosHue. [laHHOe NelCTBUE OCYIIECTBIAETCS HE MOCie TOro, Kak
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OOBEKT TMepemiel B 3TO COCTOSHHE, a, CKOpee, KaK 4YacTh JTOro mepexoja. B orimmuue ot
NEeSITEILHOCTH, BXOJHOE JCHCTBHE pacCMaTpHWBACTCS KaK HempepbiBaeMoe. BxomHoe nelicTBue
TaKXKe TIOKA3bIBAIOT BHYTPH COCTOSIHUS, €EMY MIPEIIECTBYET CIIOBO entry (BXOM) U IBOSTOUYHE.

BbixoaHoe neiicTBHe

BreixogHoe paeiictBue (exit action) momoOHo BxomHOMY. OJIHAKO, OHO OCYIIECTBISIETCS Kak
COCTaBHAas YacTh IpOIEcca BBIXOJA W3 JAHHOTO cocTosiHUs. OHO SIBJIIETCS YacThiO Ipoliecca
Takoro nepexona. Kak u BXoHOE, BEIXOHOE JICHCTBUE SBISICTCS HEITPEPHIBACMBIM.

BreixogHoe aelicTBHEe W300pakarOT BHYTPH COCTOSHUSI, €My MPEAIISCTBYET CJIOBO exit
(BBIXOZ1) U IBOETOYHE.

[ToBeneHne 0OBEKTa BO BpEMs IEATEIIBHOCTH, MTPH BXOJTHBIX M BBIXOJHBIX JCHCTBHIX MOMKET
BKJIFOYATh OTIPABKY COOBITUS JPyroMy OOBEKTy. B 3TOM ciydae omucaHHWio ICSTeIbHOCTH,
BXOJIHOTO JICHCTBHUS WJIM BEIXOJHOTO JACHCTBHSI MIPEIIICCTBYET 3HAK « " ».

CooTBeTcTBYIOIIAs CTPOKA HA JUArpaMMe BBITJISTUT KakK

Do: "enb.CobbiTHE (APryMeHTHI)

3nech Llenas — 310 00BEKT, Momyyaronuid coosiTie, COOBITHE — 3TO MOChIAEMOE COOOIIEHUE,
a ApTyMEHTHI SIBJISFOTCS ITapaMeTpaMu TIOCHUIAEMOT0 COOOITICHHUS.

JlesITeNbHOCTh MOXKET TaKXKe BBIIOJHATHCS B PE3ysIbTaTe MOTYyYeHUS 00BEKTOM HEKOTOPOTO
coObIThs. [lpu moTydeHnr HEKOTOPOT'O COOBITHS BBITIOHSETCS ONPEICICHHAS IS TSIIBHOCTD.

Ilepexonom (Transition) Ha3piBaeTCAd TNEepeMENIEHHE M3 OJHOIO COCTOSIHUS B JIPYroe.
COBOKYITHOCTh TIEPEXOJIOB JTHArpaMMbl TMOKA3bIBACT, KaK OOBEKT MOXKET IEPEeMENaThCs MEKITY
CBOMIMH COCTOSTHUSIMH. Ha uarpaMMe Bce TiepexoIpl H300paxaroT B BUC CTPEIIKH, HAUHHAOMIEHCS
Ha TIEPBOHAYAIEHOM COCTOSIHUW Y 3aKaHIMBAIOIICHCS ITOCIIC Y FOIIHM.

[Tepexompl MoryT ObITh pediekcHBHBIMH. OOBEKT MOXKET MEPEHTH B TO e COCTOSHHE, B
KOTOPOM OH B HACTOSIIIUHA MOMEHT HaXxoJuTcs. PedrekcuBHBIC Tepexosl M300pakaroT B BHIE
CTpEJIKHU, HAaUMHAIOLIEHCS U 3aBepLIAIONIeiCcsl Ha OTHOM U TOM K€ COCTOSIHHUH.

VY mepexoja CymiecTByeT HECKOJIbKO crienudukanuii. OHU BKIIOYAIOT COOBITHS, apIyMEHTHI,
OrpakJaroIire yCIoBUs, AUCTBUA U IOChUIaeMble COOBITHSI.

CoObiTHS

CoOpITHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXOJl U3 OJHOTO COCTOSIHUS B ipyroe. CoObITHe
pa3MeniaoT Ha Juarpamme BAOJb JIUHUH NTePeXo/a.

Ha guarpamme st oToOpakeHust COOBITHS MOKHO HCIIOJb30BaTh KaK UMS ONEpalyu, Tak U
00ObIYHYIO (pasy.

BonpmMHCTBO MEepexoJ0B JAOKHBI UMETh COOBITHS, TaK KaK UMEHHO OHHM, MPEXKIE BCEro,
3aCTaBISIOT MEPEX0]] OCYLIECTBUTHCSA. TeM He MeHee, ObIBAlOT U aBTOMATUYECKUE MEPEXOAbl, He
uMmetoiue coObiTuil. [Ipu 3TOM 00BEKT caM mepemelaeTcss U3 OJHOI0 COCTOSIHUSA B JAPYroe CO
CKOPOCTbBIO, IMO3BOJISIONIEH OCYIIECTBUTHCS BXOIHBIM JACUCTBUSIM, JIEATEIBHOCTH U BBIXOIAHBIM
IEUCTBUSIM.

Orpaxpaamomme ycaoBust

Orpaxparomue yciosus (guard conditions) onpenensitor, KOraa nepexo MOXeT, a Korja He
MO>KET OCYIIECTBUTHCS. B MPOTUBHOM cilydae mepexoj] He OCYIIECTBUTCSL.

Orpaxaaronue yclioBUs U300pa)kaloT Ha Juarpamme BIOJb JTUHHUH Mepexoja Mociae UMEHU
COOBITHS, 3aKJIIOYasl UX B KBaIpaTHbIE CKOOKH.

Orpaxparoinue ycloBUS 3agaBaTh HeoOsi3aTenbHO. OJHAKO €clU CYIIECTBYET HECKOJIBKO
ABTOMATUYECKUX IMEPEXOJ0B M3 COCTOSHHS, HEOOXOAMMO ONpPENeNUTh M HHUX B3aUMHO
WCKITIOYAIOIIHNE OTPAXKIAIOIINE YCIOBHSI. ITO MOMOKET YUTATEIIO TUarpaMMbl TIOHATh, KAKOW MYTh
nepexojia OyZeT aBTOMaTHYeCKH BHIOpaH.

HeiictBue

HleiictBuem (action), Kak YK€ TOBOPUJIOCH, SIBISIETCS HEMpEphIBaeMOe MOBEACHUE,
OCYIIECTBIISIONIEECS KaK 4acTh Mepexoja. BXo/Hble M BBIXOAHBIE ACWCTBUS MOKA3BIBAIOT BHYTPH

COCTOHHHfI, IMMOCKOJIBKY OHU OIIPECACIIAIOT, YTO IMPOUCXOOAUT, KOI'la 00BEKT BXOJHUT HUJIKX BBIXOOUT U3
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Hero. bomnbInyro yacTe JeicTBUM, 0JHAKO, U300paXKaroT BIOJb JIMHUM IEPEX0/a, TaK KaKk OHH HE
JOJDKHBI OCYILIECTBIISATHCS IPU BXOJE WM BBIXOJIE U3 COCTOSTHUS.

JlelicTBUE PUCYIOT BAOJIb JMHHUU MEPEX0/1a TOCIe UMEHH COOBITHS, eMy MPEALIeCTBYET Kocas
yepra.

CoObITHE MM AEHCTBHE MOTYT OBITh MOBEACHHWEM BHYTPH OOBEKTa, a MOTYT NPEACTaBIATH
co0oii coolIenue, moceiaeMoe Apyromy ooObekTy. Ecnm coObITHe WM NeicTBHE IMOCHLIACTCS
Ipyromy oObEKTy, IEpe] HUM Ha JHarpaMMe MOMEHIAroT 3HaK « ™ ».

CHAaTVe aeHer
[oTpruaTtenbHbii Ganaxc)

OTKpbIT - MpesbiweHue kpegura \
) R entry: BpeMeHHO 3aMopo3nTb cueT
KnueHT Tpebyet Bknaa aener ; ::‘:t n::::;’b ysztino(mnue KNWUEHTY
3aKPbITL CueT / Lnonomrenbnun \exit: pPO3UTL
CoxpaHuTb aarty anawc]
3aKpbITHA cyeTa ’
Mpoeepka Banakca
( Saxpurt [oTpuyaTensHbiv 6ananc
entry: Boigats B TeueHve Donee 30 gHewn)
KPEAUTHYIO KapTy

Puc. 1. Ilpumep nuarpamMmbl COCTOSHUN

JluarpaMmbl COCTOSTHHM HE HAJlO0 CO3AaBaTh Ui KaXJ0ro Kiacca, OHH MPUMEHSIOTCS TOJIBKO
B CIOXHBIX ciydasx. Ecian oObekT Kigacca MOXET CyIIeCTBOBaTh B HECKOJBKHX COCTOSIHUSIX U B
Ka)KJIOM U3 HUX BeJIeT ceOs Mo-pa3HoMYy, Ui HEro MOXKET MOTpeOoBaThCs Takasi fuarpaMma.

JAmnarpamMmbl Kj1accoB

Jlnarpamma KJIaccoB OINpPEAENSET TUIBI KIACCOB CUCTEMBI U Pa3jIMYHOrO poja CTaTHYECKUe
CBSI3M, KOTOpBIE CYILECTBYIOT MEXIy HMMU. Ha nuarpammax KiaccoB H300pa)kaloTcs TaKkKe
aTpuOyThI KIIACCOB, OMEPALIUU KJIACCOB U OTPAHUYEHUS, KOTOPhIE HAK/IAIbIBAIOTCS HA CBSI3U MEXIY
KJIaCCaMH.

Juarpamma kimaccoB UML - 310 rpad, y3mamMu KOTOPOTO SIBISIOTCS JIEMEHTBI CTaTUYECKON
CTPYKTYpPHI MpoeKTa (Ki1acchl, UHTep(Enchl), a AyraMmu - OTHOLIECHUSI MKy y3JIaMU (acCOLMAllHH,
HACJIeJOBaHKE, 3aBUCUMOCTH).

Ha auarpamme kitaccoB n300pakaroTcs CIEIyIOIINE IEMEHTHI:

[TakeT (package) - HaOOp 2JIEMEHTOB MOJIEIH, JIOTUYECKU CBSI3aHHBIX MEXTy COOOM;

Knacc (class) - onucanue oOmux CBOMCTB IPYIIIbI CXOAHBIX OOBEKTOB;

Hutepdetic (interface) - abcTpakTHBIM KJIacc, 3aIal0MMi HA0Op Oomeparuii, KOTOpble 00BEKT
MIPOU3BOJILHOTO KJIACCa, CBSI3aHHOTO C JAaHHBIM UHTEp(hENcoM, MPEIOCTaBIAET APYTUM 0OBEKTaM.

Kuace

Knacc - 310 rpymma cymHocTeil (0OBbEKTOB), 00JaJalOIMIUX CXOJHBIMU CBOWCTBAMH, a
MMEHHO, JaHHBIMH W ToBeneHueM. OTHenbHBIA MPeICTaBUTENbh HEKOTOPOro KiIacca Ha3bIBACTCS
00BEKTOM KJIacca WM MPOCTO 0OBEKTOM.

[Ton moBenennem oowrexta B UML monnmaroTcs ro0ble mpaBuiia B3auMOIeHCTBUS 00BEKTa ¢
BHEIITHUM MHPOM U C JAHHBIMHU CaMOro oObeKTa.

Ha pmarpammax kimacc m3zoOpaxaeTrcs B BUIE MPSMOYTOJbHHKA CO CIUIOIIHON TpaHHIIeH,
pa3aeNieHHOT0 TOPU30HTATBHBIMY JIMHUSMU Ha 3 CEKIIHH:

41



BepxHusisi cekius (CeKIUs MMEHH) COJCPKHT WMMs Kilacca W JIpyrue oOIme CBoWcTBa (B
YaCTHOCTH, CTEPEOTHIN).

B cpenneli cexium coepKUTCA CIUCOK aTpHOyTOB

B HmwkHell - cmucok omnepainuii Kiacca, OTPaKaIIMX €ro MoBelaeHue (JIercTBus,
BBITIOJTHSIEMBIE KJIACCOM).

JIrobast u3 ceknmii aTpuOyTOB U OIEpaIii MOXKET He U300paxkaThes (a Takke obe cpasy). Js
OTCYTCTBYIOILIEH CEKLUU HE HYKHO PUCOBATh Pa3JCIUTEIbHYIO JIMHUIO U KaK-IHO0O yKa3bIBaTh Ha
HaJIMYue WIH OTCYTCTBHUE 3JIEMEHTOB B HEH.

Ha ycmoTpeHne KOHKPETHOW peanu3aluyd MOTYT OBITh BBEIEHBI JONOJHHUTENIBHBIC CEKIIHH,
Hanpumep, uckimrodeHus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Sareen
+ Accept Card() : integer + Prompt() : integer .
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 o.n
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1, provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Puc. 2. IIpumep auarpamMmebl KJaccoB

CrepeoTHIIbI KJIACCOB

CrepeoTHnsl KJIacCOB — 3TO MEXAaHU3M, MTO3BOJISIOIIUN pa3IeisITh KIacChl HA KATETOPUHU.

B si3pike UML onpenienieHbl TpU OCHOBHBIX CTEPEOTHUIIA KIACCOB:

Boundary (rpanumna);

Entity (cymHocTh);

Control (ympaBnenue).

I'panunuHbIe KIaCCHI

I'pannunbiMu  knaccamu  (boundary classes) HasbIBaloTCs Takue KJIAacChl, KOTOpPBIE
PacroJOKEeHbl HA TPAHULIE CUCTEMBI U BCEH OKpY)Karollel cpepl. ITO 3KpaHHbIe (POPMBI, OTUETHI,
uHTepdeiicl ¢ anmaparypoi (Takoi Kak HPUHTEPbl WIM CKaHepbl) U MHTep(delCh ¢ ApyruMu
CUCTEMaMH.

UtoObl HAWTH TrpaHUYHBIE KJIAacChl, HAA0 HCCIEAOBaTh JAMarpaMMbl BapHaHTOB
ucnonb3oBanusa. Kaxkaomy B3auMMOJCHCTBHIO MEXAYy JEHCTBYIOIIMM JIMIIOM M BapHaHTOM
WCIOJIb30BaHUs JIOMKEH COOTBETCTBOBAThH, MO KpaliHEeW Mepe, OAWH TpaHWuHBIA Kiacc. MImMeHHO
TaKOH KJIacc MO3BOJISET AEHCTBYIONIEMY JIUIy B3aMMOJICHCTBOBATH C CUCTEMOM.

Kuaccesi-cymnoctu

Knaccei-cynnoctu  (entity classes) coaepkar xpanumytro uHpopmanuo. OHH UMEIOT
HauOoJIbIlIee 3HAYeHUE [T TIOJIb30BaTeNs, ¥ TOTOMY B UX HA3BaHUSAX YACTO HCIOJB3YIOT TEPMUHBI
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U3 mpeaMeTHor obOmactu. OOBIYHO UISI KaXJOTro KJIacca-CyIIHOCTH CO3MAl0T Talnuily B 0ase
JTAHHBIX.

Yrnpapjsiomue KiIacchl

VYnpasusromue kimaccsl (control classes) oTBeuaroT 3a KOOpAMHAIMIO JIEHCTBHHA APYTHX
kiaaccoB. OOBIYHO y Ka)JIOTO BapUaHTa HMCIOJb30BAHUS MMEETCS OJUH YIPAaBISAIOMIMN Kiacc,
KOHTPOJIUPYIOIIUH TTOCIIEIOBATEIFHOCTh COOBITHI 3TOTO BapUaHTa UCIIOIB30BAHUS. Y IPABIISIOIINMA
KJIacC OTBEYAET 32 KOOPJMHALMIO, HO caM He HeceT B ce0e HMKAKON (PyHKIMOHAIBHOCTH, TaK KaK
OCTaJIbHBIE KJIACCHI HE MOCHUIAIOT €My OOJBIIOro KOJMYECTBa coolmeHuil. Bmecto sToro on cam
IIOCBUIAET MHOYKECTBO COOOLICHUH. YTNpaBISIOUIMI KjIacc MPOCTO JIENETUPYET OTBETCTBEHHOCTH
JIPYTUM KJIaccam, IO 3TOH MPUYMHE €r0 YaCTO HAa3bIBAIOT KIIACCOM-MEHEIKEPOM.

B cucreme MoryT OBITh U IpyTrye€ YIPABIAIONIME KIACCHI, OOLINE UTS HECKOJIBKUX BapHAaHTOB
ucnonp3oBanus. Hampumep, moxer ObITh Kimacc SecurityManager (MeHemkep O€30MacHOCTH),
OTBEUAIOUIUI 3a KOHTPOJIb COOBITUH, CBsA3aHHBIX c Oe3omacHocThio. Kiacc TransactionManager
(MeHepKep TpaH3aKIUi) 3aHUMAaeTCs KOOPAMHAIIMEH COOOIICHHH, OTHOCSIINXCS K TPAH3aKIMIM C
0a30if nMaHHBIX. MoOryT OBITP W JpyTrHe MEHEIKephl sl paboThl C JAPYTHMH DJIEMEHTaMH
(YHKIIMOHMPOBAHUSI CHCTEMBI, TAKUMHU KaK pa3[elieHHe PecypcoB, pacrpenerneHHas oOpaboTka
JTAHHBIX WK 00paboTKa OMIUOOK.

[ToMHMO YyHOMSIHYTBIX BBIIIE CTEPEOTUIIOB MOYKHO CO3/1aBaTh M CBOM COOCTBEHHBIE.

ATpuOYTHI

ATpuOyT — 53TO »yIeMeHT HUH(OpMallMU, CBSA3aHHBIM C KiJaccoM. ATpHOYTBI XpaHAT
WHKATICYJTMPOBAaHHBIC IaHHBIE Ki1acca.

Tak kak aTpuOyTBI comepKarcss BHYTPH Kilacca, OHH CKPBITHI OT JIPYTHUX KIACCOB. B cBs3M ¢
THM MOXKET TIOHAJI0OUTHCS yKa3aTh, Kakue KJIacChl MMEIOT MPAaBO YUTATh U U3MEHSTHh aTPHOYTHI
DTO CBOMCTBO HA3bIBAETCS BUAMMOCTHIO aTpulyTa (attribute visibility).

VY atpubyTa MOKHO OIpPENIEIUTh YeThIPe BOSMOKHBIX 3HAUEHHUS ATOr0 apaMerpa:

Public (oOmuii, OTKpBITHIN). DTO 3HaYECHHWE BUIMMOCTH MPEAINOJaraet, 4To arpuoyT OyneT
BHJICH BCEMU OCTaJbHBIMU Ki1accamu. JI100oi Ki1acc MOXKET MPOCMOTPETh WM M3MEHUThH 3HAUCHHE
atpubyta. B coorBeTcTBUU ¢ HOTarmern UML o6memy aTpuOyTy mpeamecTByeT 3HaK « + ».

Private (3akpwiThlii, cekpeTHbIN). COOTBETCTBYIONMIUNA aTpuOyT HE BUACH HUKAKUM JPYTUM
KJIacCOM. 3aKpBITHIN aTprOyT 0003HAYAETCSI 3HAKOM « — » B COOTBETCTBHH ¢ HoTarmeir UML.

Protected (3ammmennsiii). Takoit arpuOyT AOCTyHEeH TOJBKO CaMOMy KJIaccy M €ro
notomkaM. Hotarus UML a1 3amuineHHOro arpudyTa — 3TO 3HaK « # ».

Package or Implementation (maketHsriii). Ilpeamosnaraer, 4To AaHHBIA aTpUOYT SABISCTCS
o0IIMM, HO TOJBKO B IpeleNax ero makera. JDTOT TUIl BHAUMOCTH HE O0O3HAYAETCs] HUKAKUM
CHeIHaTbHBIM 3HAYKOM.

B oOmem ciyvae, aTpuOyThl peKOMEHYETCs JeaTh 3aKPbITHIMU WM 3aIlUIICHHBIMU. JTO
MO3BOJISIET JIy4llle KOHTPOJIUPOBATh caM aTpUOYT U KOJI.

C moMoIIbIO 3aKPHITOCTH WM 3alIUIIEHHOCTH YJaeTcs U30€KaTh CUTYyalllH, KOTJa 3HaYCHHe
aTpubyTa M3MEHSAETCSs BCEMHU KjaccaMu CUCTeMbl. BMecTo 3TOro joruka M3MEHEHUus aTpudyra
OyZeT 3akiIoueHa B TOM K€ Kjacce, UTO U caM 3TOT aTpuOyT. 3agaBacMble mapaMeTpbl BUTUMOCTU
MOBJIMSIIOT Ha TEHEPUPYEMBIH KOJI.

Onepanun

Omnepanuu pealusyloT CBsI3aHHOE C Ki1accoM moBeneHue. Omneparys BKIIOYAET TPU YacTH —
MMs, TapaMeTpbl ¥ TUII BO3BPAIIAEMOT0 3HAYCHHUSL.

[TapameTpsl — 3TO apryMeHTHI, TIOTy4aeMble Omepalueii «Ha BXoje». Tum BO3BpaliaeMoro
3HAYEHUS] OTHOCHUTCA K PE3yNbTaTy JEHCTBUS ONEpalUu.

Ha nmuarpamme kiaccoB MOXKHO TMOKa3bIBaTh KaKk MMEHA OMEpaluid, Tak ¥ UMEHa oreparuit
BMECTE C UX MapamMeTpaMu U THUIIOM BO3BpalaeMoro 3HaueHus. YToObl yMEHBIINUTH 3arpyKEHHOCTh
JMarpamMMbl, MOJE3HO OBIBAET HA HEKOTOPBIX M3 HUX MOKa3bIBaTh TOJHKO MMEHA ONepalluii, a Ha

JPYTUX UX MOJHYIO CUTHATYPY.
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B s3pike UML onepanuy uMErOT CAEAYOUY0 HOTALMIO:

Nwmsa Onepauuu (apryMeHT: TUI JAHHBIX apryMEHTa, apryMEHT2:TUIl JAHHBIX apryMeHTa2,...):
THUII BO3BPAILaeMOr0 3Ha4€HUs

Crnenyet pacCMOTPETh UEThIPE Pa3INYHbIX TUIIA ONEPALIUIA:

— Omnepauuu peanuzaium;

— Omnepanuuu yrnpapieHuUs;

— Omnepauuu 10CTyMna;

— BcnomorarenpHbIe Olepanuu.

Onepanum peaanszauumn

Omnepannu peanmuzanuu (implementor operations) pealn3ylOT HEKOTOpble On3HeC-(DyHKIHH.
Takue omepanuu MOXXHO HAMTH, HCCIEAYs AHArpaMMbl B3aMMOJAEHCTBH. J(narpaMmel 3TOTO TUIIA
(dbokycupyroTcs Ha Ou3Hec-QYHKIMIX, U KaKJI0€ COOOIIEHHE TuarpaMmmbl, CKOpEe BCEro, MOXHO
COOTHECTH C OTlepalueil peain3aiuy.

Kaxnas onepanus peanusanuu A0KHA OBITh JIETKO MPOCIIEKHUBAEMa 10 COOTBETCTBYIOIETO
TpeOoBaHusA. DTO JOCTUraeTCsl Ha Pa3JIMYHBIX ATamax MojenupoBaHus. Onepainus BbIBOJUTCS U3
COOOIIEHUsI Ha JAMarpaMMe B3aUMOJAEWCTBHS, COOOILIEHUS HUCXOAST U3 IMOAPOOHOrO OINUCAHUS
IIOTOKA COOBITHH, KOTOPBIN CO3/JaeTCs Ha OCHOBE BapuaHTa HMCIOJIb30BaHMS, a MOCIEIHUN — Ha
OCHOBE TpeboBaHMH. BO3MOKHOCTH MPOCIENNTD BCIO 3Ty LIETIOYKY MO3BOJIIET rapaHTUPOBATh, YTO
KaxJ10e TpeboBaHue OyaeT peam30BaHO B KOJE, a KaXIbld (hparMeHT KoJa peaqn3yeT KaKoe-TO
TpeboBaHueE.

Omnepauuu ynpapjieHust

Omneparuu  ympaBieHus: (manager operations) yHpaBisIIOT CO3JaHUEM W YHUUTOXKECHHEM
00BeKTOB. B 3Ty KaTeropuio nonaaaroT KOHCTPYKTOPBI U IECTPYKTOPHI KIIaCCOB.

Onepanum gocryna

ATpuOyTHl 0OBIYHO OBIBAIOT 3aKPBHITHIMU WM 3aIMIICHHBIMU. TeM He MeHee, Ipyrue Kiacchl
MHOTJa JOJKHBI IPOCMATPUBATh WM W3MEHATH WX 3HAa4YeHHs. {1 3TOro CymiecTBYIOT onepaiuu
nocrymna (access operations). Takol Moaxoj JaeT BO3MOXKHOCTH O€30MMacHO HWHKAIICYJIHPOBATH
aTpuOyThl BHYTPH KJlacca, 3allUTUB UX OT JIPYTHMX KJIaccoB, HO BCE XK€ MO3BOJSET OCYHIECTBUTH K
HUM KOHTposmpyembiii moctym. Co3manme omnepammii Get m Set (monydeHUsT U W3MEHEHUS
3HAYEHUS) 7S KaXkKI0ro aTpudyTa Kiacca SBISETCs CTaHIapTOM.

BcnomorartenbHble onepannu

Bcenomorarensapivu  (helper operations) Ha3bIBalOTCsSI TaKUe OIEpalldd Kiacca, KOTOPhIE
HEOOXOMMBI €My Ui BBIMOJIHEHHUS €ro OTBETCTBEHHOCTEH, HO O KOTOPBIX JAPYTHe KIJIAcChl HE
JOJDKHBI HUYET0 3HAaTh. JTO 3aKPHIThIE U 3allUILIEHHbIE Oepalluy Kiacca.

Uto0b! HACHTU(PULIUPOBATH ONEPALIUH, BHIITOIHUTE CIEAYIOUIUE NEHCTBUSA:

W3yunte auarpamMmbl MMOCIENOBATEILHOCTH M KOOIEpAaTHUBHBIE AUAarpaMMbl. bonbinas yacTh
COOOIIEHUI Ha STUX JUarpaMmax SIBJISEeTCs onepanusMu peanuszanud. PedrekcuBHbIe cOOOIIEHUs
OyIyT BCIIOMOTATEJIbHBIMU OMEPALUSIMHU.

Paccmotpute ynpasnsromue onepanuud. MoxeT nmoTpedoBaTbes A00aBUTh KOHCTPYKTOPHI U
J€CTPYKTOPBI.

Paccmotpute onepanuu nocryna. s kaxxaoro arpudyTa Kiacca, ¢ KOTOPBIM J0JDKHBL OyayT
paboTaTh Ipyrue Kiacchl, Haao co3aath onepauuu Get u Set.

Ces3n

Cesi3p mpencTaBisieT cOOOM CEeMaHTHUYECKYH0 B3aMMOCBS3b MeExIy kiaccamu. OHa 1aeT
KJIaccy BO3MOXKHOCTb Yy3HaBaThb 00 aTpuOyTax, omepamusx W CBA3AX JApyroro kiacca. MHeMu
CIIOBaMM, 4YTOObI OJMH KJIAcC MOr TMOciaTh COOOIIeHHWEe JpyroMy Ha Juarpamme
M0CJIeI0BATENbHOCTH WIIM KOOIIEPAaTUBHOM JAUarpaMMme, MeKy HUMHU J0JIKHA CYIIECTBOBATh CBSI3b.

CymiecTByIOT YeThIpe THIMA CBA3EH, KOTOpPbIE MOTYT OBITh YCTaHOBJIEHBI MEX]IY KiaccaMu:
accolMalluy, 3aBUCUMOCTH, arperauuu 1 0000IIeHus.
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Acconuanuu
Acconmarus (association) — 3To cemaHTHYecKas CBs3b MEXJIy Kiaccamu. VX puCyloT Ha
JarpaMMe KJaccoB B BUJIE OOBIKHOBEHHOMW JIMHUH.

NewClass NewClass?2

Puc. 3. CBs3pb accounanus

Accoumanuy MoryT ObITh JBYHAIIpaBJICHHBIMH, KaK B IPUMEPE, UM OJHOHAIPABICHHBIMU.
Ha si3p1ke UML nByHanpaBiieHHbIE acCOLMALUY PUCYIOT B BUJE IPOCTOM JIMHUU O€3 CTPENIOK WIIN
CO CTpeJKaMu ¢ 0b6eux ee cTopoH. Ha onHOHanpaBieHHONW accoluanuu U300paXkaroT TOJIbKO OAHY
CTpEJIKY, TOKa3bIBAIOIYIO €€ HallpaBJICHHUE.

Hanpasnenue accounanuy MOXKHO ONpPEAETUTh, U3yyasl AUarpaMMbl MOCIEA0BATEILHOCTU U
KoollepaTUBHbIE AuarpaMMbl. Eciii Bce cooOIIeHUsI HAa HUX OTIIPABJISIFOTCS] TOJBKO OAHUM KJIacCOM
U MPUHUMAIOTCS TOJIBKO JAPYTUM KJIaccoM, HO HE Ha000pOT, MEXIAYy 3TUMHU KI1acCaMH UMEET MECTO
OJIHOHATpaBJeHHasi cBA3b. Eciin X0Ts ObI OJJHO COOOIIEHHE OTIPABISAETCSI B OOpAaTHYIO CTOPOHY,
accouuanus J0JKHA ObITh ABYHAIIPaBICHHOM.

Accoranuu MOTyT OBITh pedieKCHBHBIMU. PediekcuBHAs accoruanus mpeanoiaraet, 4ro
OJIMH 3K3EMIUISIP KJIacca B3aUMOJIEUCTBYET C IPYTMMH 3K3EMIUISIpaMH 3TOTO )K€ Kiiacca.

3aBucUMOCTH

Cesi3u 3aBucuMoctH (dependency) Takke OTpa)karoT CBsI3b MEXKIY KJIacCaMM, HO OHU BCET/Ia
OJITHOHATPABJICHBI U MMOKA3bIBAIOT, YTO OJIUH KJIACC 3aBUCUT OT OMNpPEIEICHUH, CACTaHHBIX B JPYTOM.
Hanpumep, kinacc A ucnonsizyer Metonsl kiacca B. Toraa npu uzmenenun kiacca B Heo6xoaumo
MIPOM3BECTH COOTBETCTBYIOIINE U3MEHEHHUS B Kilacce A.

3aBUCUMOCTh M300paKaeTCsl MyHKTUPHON JIMHUEH, TPOBEACHHOW MEXIY ABYMS JJIEMEHTaAMH
IarpamMMmbl, ¥ CYMTAETCS, YTO AJIEMEHT, NMPUBSA3AHHBIN K KOHILy CTPENKH, 3aBUCUT OT DJIEMEHTAa,
MPUBSA3aHHOTO K Ha4alIy 3TOW CTPEJIKU.

NewClass NewClass2

Puc. 4. CBs13b 3aBUCUMOCTB

[Ipu reHepanmu Koja A 3THX KJIACCOB K HUM He OyayT J00aBIATbCS HOBBIE aTpUOYTHI.
Opnako, OynyT co3faHbl crienudUuyYecKkue Ui sS3blKa OmepaTopbl, HEOOXOIUMBIE I MOACPKKU
CBSI3H.

Arperanuu

Arperamuun (aggregations) MpeAcCTaBIsOT co0oil Oonee TecHyl (opMy accolruaiuu.
Arperamys — 3TO CBS3b MEXIYy LIETbIM W €ro uyacThio. Hampumep, y Bac MoxeT OBITh Kiacc
ABTOMOOWIIB, a Takke Kiacchl JIBurarens, [TokpbIIky U KiIacchl UTIsl PYTHX YacTe aBTOMOOHIIA.
B pesynbrare 00bekT Ki1acca ABTOMOOMIB OyIeT COCTOSTh U3 00beKTa Kiacca JIBurarens, 4eThIpex
o0bekToB [lokphiliek U T. A. Arperanud BU3YaIM3UPYIOT B BHJE JIMHUU ¢ POMOMKOM y Kiacca,
SIBJISTFOILIETOCS LIETIBIM:
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Whole Part

Puc. 5. CBsa3p arperauus

B nononmnenne k mpocroit arperanmn UML BBoauT Oosiee CHIBHYIO DPa3HOBHIHOCTH
arperanyy, Ha3blBaeMylo KoMmmo3unued. CorjacHO KOMIIO3HMIUH, OOBEKT-4acTh MOXKET
MPUHAIIIEKATh TOJIBKO €IWHCTBEHHOMY IEIIOMY, M, KPOME TOTO, KaK MPaBHJIO, KU3HEHHBIH LIUKII
YacTeil COBMAJaeT C LUKJIOM IIEJIOr0: OHM KMBYT M YMHpPAOT BMecTe ¢ HUM. JIroboe ypaneHue
IIEJIOTO PACTIPOCTPAHSETCS HA €r0 YacTH.

Takoe kackagHOE yJqajieHHE HEPEIKO pacCMaTPUBAETCs KAaK YacTh ONMpPEIENICHHs arperaruH,
OJTHAKO OHO BCErJia IMOJApa3yMEeBaeTcs B TOM CIlydae, KOT/Ia MHOXXECTBEHHOCTh POJH COCTABIISET
1..1; HampuMmep, eciii HeOOXOIMMO ynanuTh KireHTa, To 3To yAaleHue JOJDKHO PacTpoCTPaHUTHCS
1 Ha 3aka3bl (4, B CBOIO ouepeb, Ha CTpoku 3akasza).

0606menus (HacienoBanue)

O06o01ieHne (HacleqoBaHUWE) - ATO OTHOIIEHHE THUIA OOIee-4aCTHOE MEXIY JIEeMEHTaMH
Mozemu. C momomipio 0000mennii (generalization) TOKa3bIBAIOT CBS3M HACIEIOBAHUS MEXKIY
IBYMsI ~KJIACCAMH. BONBIIMHCTBO OOBEKTHO-OPHEHTUPOBAHHBIX  S3BIKOB  HETOCPEACTBEHHO
MOJICP’KUBAIOT KOHIICTIIIMIO HaclieoBaHus. OHa TO3BOJSIET OJHOMY KJIacCy HAacCiIeqOBaTh BCE
aTpuOyTHI, OMNEpalii W CBS3W Jpyroro. HacriemoBaHWe ITakeTOB O3HA4aeT, YTO B TIaKeTe-
HACJIE/THUKE BCE CYIIHOCTH TaKeTa-Tipeaka OyIyT BHIHBI T0J] CBOUMH COOCTBEHHBIMH WMEHAMU
(T.e. TpocTpaHCTBa HMMEH O0O0BenuHSAIOTCS). HacremoBaHuwe MOKa3bIBAETCS CIUIONIHOW JIMHUEH,
UIyIIeH OT Kiacca-moToMka K kinaccy-tpenky (B trepmunosioruu OOII - oT moTomMka K mpeaxy, oT
ChIHA K OTIY, WUIM OT MOJKjacca kK cynepkiaccy). Co cTopoHsl 0ojiee 00IIEro JIeMEHTa PUCYeTCs
OOJIBIION TOJIBIN TPEYTOJIBHUK.

BubrmoTessat Noms30saTEN,

Hus

Atpec

Tenedyow
PerneTpaLossi Howep
PervcTpaus ()

Overa pervcrpaum ()

7
- |

Yurarens Yuraress ¢ NDasOM BuKOCA

Mpweu & saresm JMeMEHTY BPEMERHOND NOALI0SAHIS
MaxCimansHoe Bpeus NOMsI0saHNg

[

Compyaynx GuGmoresy Crynes
Orgen Qaxynurer
Tenedou oTaena Aosauwsi azpec

Puc. 6. [Ipumep cBsi3u Hacie10BaHKE
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[ToMuMo HacleAyeMbIX, KaXAbIi MOJIKIACC HMMEET CBOM COOCTBEHHBIC YHUKAJIbHBIC
aTpuOyTHI, ONEpaIlK U CBSI3H.

MHo0KeCTBEHHOCTh

MHuoxecTBeHHOCTh  (multiplicity) mOKa3bIBaeT, CKOJIBKO JK3EMILUISIPOB OJIHOTO KJiacca
B3aUMO/JICHICTBYIOT C IOMOIIBIO 3TOM CBSI3U C OJHMM SK3EMIUIIPOM JAPYroro Kjiacca B JaHHBIN
MOMEHT BPEMEHHU.

Hanpumep, npu pa3paboTke CHCTEMbl PETUCTpAllUd KypCOB B YHHMBEPCUTETE MOXKHO
onpenenuth kiaccel Course (kKypc) m Student (ctymeHT). MexIy HHUMH YCTAaHOBJICHA CBSI3b: Y
KypCOB MOTYT OBITh CTYIEHTHI, a Y CTy/ICHTOB — KypChl. BOTIpOCHI, Ha KOTOPBIN TOHKEH OTBETHTH
rapaMeTp MHOKECTBEHHOCTU: «CKOJIBKO KYpCOB CTYAEHT MOXKET IOCElIaTh B JAAHHBI MOMEHT?
CKOJIBKO CTYIGHTOB MOKET 3a pa3 MOCeIaTh OJUH Kypc?»

Tak kak MHOXECTBEHHOCTb JIa€T OTBET Ha 00a 3TH Bompoca, €€ HHIUKATOPHI
YCTaHABJIMBAIOTCSA Ha 00OMX KOHIAX JIMHUU CBSI3U. B mpumepe perucrpanuu KypcoB MBI PEIHIIH,
YTO OJIMH CTYJEHT MOXET MOCEIIaTh OT HYJIA IO YEThIPEX KypCOB, a OAUH KypC MOTYT Ciymiath oT 0
10 20 CTYJIEHTOB.

B sa3pike UML npuHATH OnpeieneHHble HOTaluu Ui 0003HaYeHUs] MHOXKECTBEHHOCTH.

Tabnuna 1 - O603HaueHUsI MHOXXECTBEHHOCTH cBsizeit B UML

MuoxecrBennocTns Buasie e
0..* Hous sim 6omie
1..* O wimM Gonpliie
0..1 Houp uiu ogun
1..1 (coxpantennas 3anucn: 1) Posuo oaun

HNmena cBszeit

CBsi31 MOXKHO YTOYHHUTH C IIOMOIIbIO MMEH CBSI3€H WJIM POJIEBBIX MMEH. Ms cBsizu — 3TO
OOBIYHO TJIAroj WJIM TharojibHasi ¢pas3a, omMchIBarollas, 3a4yeM OHa HykHa. Hampumep, mexmy
kiaccom Person (uenoBek) u kimaccom Company (KOMITaHHS) MOXKET CYIIECTBOBATh aCCOITMAIIMSL.
Mo>kHO 33aTh B CBSI3M C 3TUM BOMPOC, SABIISETCS JIM 00BEKT Kiacca Person KJIMEeHTOM KOMIAaHUU,
e€ COTpyAHMKOM WM BiajenblieM? YToObI ONpeneNuTh 3TO, ACCOLMALMI0 MOXHO Ha3BaTh
«employs» (HaHUMaeT):

Employs
Company Person

Puc. 7. Ilpumep umeH cBsizeit

Posmm

PoneBble mMeHa NPUMEHSAIOT B CBS3AX AacCOUUAIMM WM arperanud BMECTO WMEH s
OMMCaHUs TOr0, 324eM 3TH CBSI3HM HyX HbI. Bo3Bpaiasce k npumepy ¢ kinaccamu Person u Company,
MOXHO CKa3aTb, 4TO Kijacc Person urpaer posnb corpyaHuka kiaacca Company. PoneBble nmeHa —
3TO OOBIYHO HMMEHA CYUIECTBUTEIbHBIE HIIM OCHOBAHHbIE HAa HUX (pas3bl, UX IMOKA3bIBAIOT Ha
ayarpaMme psaoM C KJIACCOM, UTPAIOUIMM COOTBETCTBYIOIUIYIO poiib. Kak mpaBuiio, MoJb3yHOTCsS
WM POJIEBBIM UMEHEM, WM UMEHEM CBSI3U, HO He oboumu cpazy. Kak u mmeHa cBsi3el, poyeBbie
MMeHa He o0s3aTelbHbl, UX AT, TOJIBKO €CIU 1edb CBSI3M He oueBHUAHA. [Ipumep poreit
MIPUBOJUTCS HUXKE!
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+Employer +Employee

Company Person

Puc. 8. IIpumep pouieii cBsizeit
ITaker. MexaHHU3M MaKeTOB
B koHTEKCTE nuarpamMm KiaccoB, MaKeT - 3TO BMECTHIIMILE JJII HEKOTOPOro Habopa KIIacCoB
U IpyTrux makeToB. [lakeT sBJISIETCS] CaMOCTOATEIBHBIM MPOCTPAHCTBOM HMEH.

Package

Puc. 9. O6o3nauenue nakera B UML

B UML Her xakux-nmubo orpaHM4eHHUN Ha MpaBWiia, IO KOTOPHIM Pa3pabOTUYMKU MOTYT WU
JOJDKHBI TPYIIIIMPOBAThH Kiacchl B MakeTbl. HO ecTh HEKOTOphle CTaHAapTHBIE CITydau, KOT/a TaKas
IpyNIUpPOBKA YMECTHA, HAIPUMEP, TECHO B3aUMOJICHCTBYIOIINE KJIACCHI, UM Oojee oOmumid ciyyai
- pa3OUeHHe CHCTEMBI Ha MTOJCUCTEMBI.

[Taker Qu3MYecKu CONEPKUT CYIIHOCTH, ONpEAETICHHbIE B HEM (TOBOPSAT, YTO "CYHIHOCTH
MpUHAIeKaT nakeTy'). 9To o3Ha4aeT, 4To eciau OyleT YHUYTOKEH MaKeT, TO OyAyT YHUUYTOXKEHO U
BCE €r0 COJIEPKUMOE.

CyuiecTByeT HECKOJIBKO HanboJjiee pacpoCTPaHEHHBIX MMOAXO00B K I'PyIIUPOBKE.

Bo-nepBbIX, MOKHO TpYNIUPOBATh UX IO CTEPEOTUIly. B TakoM ciy4ae Ioirydaercsi OJUH
MIAKET C KIACCaMU-CYIHOCTAMM, OJMH C TPAaHUYHBIMU KJIACCAMU, OJMH C YNPABISAIONIMMH KJIacCaMu
U T.J. OTOT MOAXOJ MOXET OBITh IOJIE3eH C TOYKM 3pPEHMsI pa3MEIEeHUs T'OTOBOM CHCTEMBI,
IIOCKOJIBKY BCE HAXOIALINECS HA KIMEHTCKUX MAlIMHAX ITOIPaHUYHBIE KJIACCHI YK€ OKa3bIBAIOTCA B
OJTHOM IIaKEeTE.

Jpyroii moxaxoxa 3akiroyaercsi B OOBEIMHEHHMH KJIAcCOB MO MX (PYHKIHMOHAIBHOCTH.
Hanpumep, B mnakere Security (0e30IaCHOCTB) COJAEP)KATCsl BCE KIJIACCHI, OTBEYAIOIIME 3a
0e30macHOCTh MNpWiIOKeHUs. B Takom ciydae apyrue makerel MOIyT Ha3biBaTbcd Employee
Maintenance (Pabora ¢ corpymaukamu), Reporting (IloaroroBka otderoB) um Error Handling
(O6paboTka omubokK). IIpenMyIecTBo 3TOro Moaxo/Aa 3aKiI4aeTcsi B BO3MOXKHOCTH TOBTOPHOIO
HCIOJIb30BAHUS.

MexaHHu3M [1aKeTOB IPUMEHHUM K JIIOOBIM 3J€MEHTaM MOJIEJU, a He TOJIbKO K KiaccaM. Eciu
JUId TPYNIMUPOBKM KJIACCOB HE MHCIIONb30BaThb HEKOTOPBIE 3BPUCTUKH, TO OHA CTaHOBUTCS
pon3BoJbHOW. OfHa M3 HUX, KOTOpas B OCHOBHOM ucnoias3dyercs B UML, — 3T0 3aBUCHMOCTSB.
3aBUCUMOCTh MEXJy JBYMs MaKeTaMHU CYILECTBYET B TOM Cllyyae, €ClI MEX]y JIOOBIMU JBYMS
KJIacCaMU B MAaKeTax CyIIECTBYET JIt00as 3aBUCUMOCTb.

Takum oOpa3oM, aumarpamMma MAKeTOB HPEICTaBIseT COOOW aMarpaMmy, COAEPIKallylo
IIAKEThl KJIACCOB M 3aBUCUMOCTU MEXy HUMHU. CTpOro roBopsl, NakeTbl U 3aBUCUMOCTH SBJIIOTCS
3JIEMEHTaMU JHarpaMMbl KJI1acCoB, TO €CTh JarpaMma IakeToB — 3T0 (JOpMa AUarpaMmbl KI1accoB.
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Entities

Boundaries

Control

Puc. 10. IIpumep auarpaMMbl IakeTOB

3aBHCHMOCTh MEXIY OBYMS JJIEMEHTAMH WMEET MECTO B TOM CiIydae, €Clid M3MEHEHHUsS B
OTIpeIeTICHUN OJIHOTO 3JIEMEHTa MOT'YT IOBJIeYb 3a COOON M3MeHeHMs B JpyroM. Urto kacaercs
KJIACCOB, TO MPUYHHEI JIJIS1 3aBUCHMOCTEH MOTYT OBITh CAMBIMH Pa3HBIMH:

— OJIMH KJIacC MOCBhUIAET COOOIIEHUE IPYTOMY;
— OJMH KJIacC BKJIIOYAET YacTh JIAHHBIX JIPYroro Kjiacca; OJWH KiacCc UCIOJIB3YeT
JpyToi B Ka4ecTBE IapameTpa Orepariiu.

Ecnu xnmacc Mensier cBoi uHTepderic, To JIr0b60e cooOIIeHNEe, KOTOPOE OH MOCHUIAET, MOXKET
YTPaTUTh CBOIO CUITY.

[lakeTl HEe [alOT OTBETAa HAa BOMPOC, KAakUM 00Opa3oM MOXHO YMEHBIIUTh KOJIUYECTBO
3aBUCHMOCTEH B Ballleil cucTeMe, OJHAKO OHU MOMOTAalOT BBIIEIHUTH TH 3aBUCHMOCTH, a IMOCIe
TOTO, KaK OHHM BCE€ OKaXyTcsd Ha BUIY, OCTaeTcsd TOJBKO MMOpabOTaTh HAJ CHIKEHHUEM HX
KonuuecTBa. JluarpaMmbl MakeTOB MOKHO CUHUTaTh OCHOBHBIM CPEJICTBOM YIpaBiCHHs OOIIei
CTPYKTYpOU CHCTEMBI.

[lakeTsl SIBISIFOTCSI KU3HEHHO HEOOXOIUMBIM CPEICTBOM JUIsl OONBIIMX MpPOEKTOB. Mx
clielyeT MCIOIb30BaTh B TEX CIIydasx, KOIJa AuarpaMmma KJ1accoB, OXBaThIBAIOIIas BCIO CUCTEMY B
L[EJIOM U pa3MellleHHas Ha eqMHCTBEHHOM JHcTe Oymaru ¢popmara A4, CTAaHOBUTCS HEUUTAEMOM.

Iopsinok BBINOJIHEHUS

W3yunth npeanaraeMplii TEOPETUUECKUN MaTepUall.

[ToctpoiiTe pamarpamMMbl [ESTEIBHOCTH, IHAIPAMMBI COCTOSHHH ¥ JHarpaMMbl KIacCoB ISt
BBIOpaHHOU MH(OPMALIMOHHOW CUCTEMBI.

[Toctpouth OTYET, BKIIOYAIOMIMIA BCE TOMYYEHHBbIE YPOBHU MOJIENH, OIHCAHUE
(YHKIIMOHATBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPAHUIHII U BHEIIHUX OOBEKTOB.

@®opma npeacTaBieHus pe3yJbTara:

Lens paboThI

Beenenne

[IporpamMMHO-anmapaTHbie CPECTBA, UCIIOIb3yEeMbIe PHU BBHITTOJHEHUU PaOOTHI.

Onucanne paboTsI

3akroueHue (BbIBOJIBI)

Crnucok UCtoab3yeMou JTUTepaTyphbl

Kputepun onenkn:
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Pabora BBIMOTHEHA TOTHOCTHIO M HE COACPKHUT OMIMOOK, CTYJICHT T'PAMOTHO MPEIACTABUI
OTYET — OLICHKA «OTIIMYHOM.

Pabora BBIMOTHEHA TOJHOCTBIO, HO COJIEPKUT HE Oojiee ABYX OMIMOOK, CTYACHT T'PaMOTHO
MPEJICTaBUI OTUET — OLEHKA «XOPOLIO».

PaGota BbImonHEeHAa ¢ OMmMMOKAaMHW, CTYACHT TMPEICTaBMI KpPaTKUH OTYeT — OICHKa
«YZOBJIETBOPUTEIILHO.
Paborta BhImoONHEHAa C TPYOBIMH OIIMOKAMH, OTYET COCTABJICH HETPAMOTHO — OIICHKA

«HCYOOBJICTBOPHUTCILHOY.
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Tema «Onucanue u anaaus tpedosanmii. Jlmarpammel IDEF»

JlaGopaTopnast paGora Ne /
«ITocTpoenue nuarpaMMbl KOMIIOHEHT)

Iesb: U3y4nuTh OCHOBHBIE IPUHIMITBI IOCTPOCHUS JMAarPaMMbl KOMITOHEHT.

Boinosinus padorty, Bel Oyaere:
ymemp:
— Y3, aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— V4. ucnonbp30BaTh CICNUATH3UPOBAHHBIC TpadUUYECKHEe CPEICTBA IOCTPOCHUS H
aHaJIM3a apXUTEKTYpPHI IIPOrPaMMHBIX IIPOAYKTOB.

MarepuaiabHoe oGecrieuenue:
[Maker npukinaaaeix nporpamm Microsoft Office, Bkirouas Microsoft Visio, goctym k Internet
pecypcam.

3ananmue:
Brimosaute pcain3annro JuarpaMMbl KOMIIOHCHT B COOTBETCTBUHN C 3alaHUECM,
MpEeACTaBICHHOM B JlabopatopHoit padote Nel.

KpaTkue Teopernyeckune cBe1eHHS:

JlnarpamMMbl KOMITOHEHTOB TTOKa3bIBAIOT, KaK BBITJIIUT MOJENIb Ha (hu3mdeckoM ypoBHe. Ha
HHUX I/I306pa}KeHI)I KOMITIOHCHTBI HpOFpaMMHOl"O 06ecnequI/I5[ " CBA3U Me>1<)1y HUMMUN. HpI/I 3TOM Ha
TaKOH JWarpamMMme BBIICISIFOT JIBa THIIA KOMIIOHCHTOB: HMCITOJIHAEMbIC KOMITOHECHTBI U OHOJIHOTEKH
KoJa.

Kaxnprit kmacc moaenu (WM moJcMcTeMa) mpeodpa3yeTcsi B KOMIIOHEHT HMCXOJIHOTO KOja.
[Tocrme co3manusi OHM cpa3zy JOOABISAIOTCA K JHarpaMMe KOMIIOHEHTOB. MEXIy OTAeIbHBIMU
KOMITOHCHTAMH HW300paKarOT 3aBUCHMOCTH, COOTBETCTBYIONIME 3aBUCUMOCTSIM Ha JTare
KOMITHJISIITUH MJTH BBITTOJTHCHUS TTPOTPAMMBI.

ATM.exe
5 < Cash Dispenser
Card Reader P TR
-~ 15 A
Ze
N ~N
/,‘1 Mg ATM Screen ‘\
Card Reader / X ‘,
\
Cash' Dispenser
4
/
ATM Screeh

Puc. 1. I[Ipumep nuarpaMMbl KOMIIOHEHTOB
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JluarpaMmbl KOMIIOHEHTOB MPHUMEHSIOTCS TEMU YYaCTHUKAMU IPOEKTa, KTO OTBEYaeT 3a
KOMIIWISLMIO cucTeMbl. M3 Hee BUJIHO, B KaKOM MOPSAKE HAJ0 KOMIMWJIMPOBATb KOMIIOHEHTHI, a
TaKKe KaKue HCIOJHSIEMbIE KOMIIOHEHTHI OyIyT co3faHbl cucremMoil. Ha Takoil amarpamme
II0Ka3aHO COOTBETCTBUE KJIACCOB PEaJIM30BaHHBIM KOMIIOHEHTaM. OHa Hy»Ha TaMm, IJ1e¢ HAUMHAETCS
resepanus Koja.

OObenuHeHne quarpaMM KOMIIOHEHTOB M pa3BEpPThIBAHUS

B HekoTopbIX Cilydasx IOIyCKaeTcsi pa3MellaTh JAuarpaMMy KOMIIOHEHTOB Ha Juarpamme
pa3BepThIBaHUs. JTO MO3BOJISET 10KA3aTh KAaKUE KOMIIOHEHTHI BBIMOIHSAIOTCSA U Ha KaKUX y3Jax.

Ilopsinok BbINOJHEHHUS

N3yunTh npeuraraeMblii TEOPETUYECKAA MaTepral.

[Toctpoiite nuarpaMMy BapHaHTOB WCIIOJIL30BaHUS Ui BBIOPAHHON WH(MOPMAIMOHHON
CUCTEMBI.

BrinonHuTe peanuszaiuio guarpaMMbl KOMIIOHEHT.

[Toctpouth OTYET, BKIIOYAIOMIMI BCE TIOMYYEHHbIE YPOBHU MOJIENH, ONHCAHUE
(YHKIIMOHATIBHBIX OJIOKOB, TOTOKOB JJAHHBIX, XPAHUJIMII U BHEIIHUX OOBEKTOB.

dopma npeacTrasiieHus pe3yJbTara:

[ens paboTs

Bsenenue

[IporpamMMHO-anmapaTHble CpPEJCTBA, UCIIOJIb3YEMbIE NTPHU BBIITOJIHEHUU PaOOTHI.

Onucanue paboTs

3axtoueHue (BbIBOJIbI)

Crircok UCIoIb3yeMOU JTUTepaTyphbl

Kpurtepun ouenku:

PaGota BBINONIHEHA MOJHOCTHIO M HE COACPKUT OLIMOOK, CTYJEHT I'PaMOTHO MpPEACTaBUI
OTYET — OLICHKA «OTIUYHO.

PaboTa BeIMOSHEHA TOJHOCTBIO, HO COACPKUT HE OoJjiee ABYX OIMMOOK, CTYJIEHT T'PaMOTHO
IIPEICTaBUI OTYET — OLIEHKA «XOPOILIOM.

PaGora BbIMONHEHA ¢ OMmMMOKAaMHW, CTYACHT TMPEICTaBHI KpPAaTKUH OTYET — OICHKA
«Y/IOBJICTBOPUTEILHOY.
PabGoTta BbeIMONIHEHA C TPyOBIMH ONIMOKAMH, OTYET COCTABJIICH HETPAMOTHO — OIICHKA

«HEYOOBJICTBOPHUTCIBHO).
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Tema «Onucanue u anaaus tpedosanmii. Jlmarpammel IDEF»

JlaGopaTopnasi paGora Ne 8
«ITocTpoenue nuarpaMM NOTOKOB JAAHHBIX»

Iesab: M3y4nTh OCHOBHBIE IPUHIMITIBI TOCTPOCHHUS JUArPaMM IMOTOKOB TAHHBIX.

Boinosinus padorty, Bel Oyaere:
ymemp:
— Y3, aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— V4. ucnonbp30BaTh CICNUATH3UPOBAHHBIC TpadUUYecKUe CpPEACTBA IOCTPOCHHS H
aHaJIM3a apXUTEKTYpPHI IIPOrPaMMHBIX IIPOAYKTOB.

MarepuajnbHoe o0ecnieyeHue:
[Maker npukinaaaeix nporpamm Microsoft Office, Bkirouas Microsoft Visio, goctym k Internet
pecypcam.

3ananmue:
BeImosTHUTE  peayu3alio JAuarpaMMbl TTOTOKOB JAaHHBIX B COOTBETCTBHH C 3aJaHHEM,
MpEeACTaBICHHOM B JlabopatopHoit padote Nel:

— MOJIEJIb JIOJDKHA OTpa)kaTh BECh YKa3aHHBIM B OMUCAHUM (YHKIIMOHAT, a TaKKe
9ETKO OTpaXkaTh CYIIECTBYIOIIUE ITOTOKH JIAHHBIX M OIMCHIBATH MTPABUIIA UX JIBUKCHUS;
- HaJu4ue B MOJIENTH HE MeHee TPEX yPOBHEH;
- HE MeEHee IBYyX YypoBHed paexommno3unmu B craHgapre IDEF0 (konTekctHas
nuarpamma + auarpammsl AQ);
— Ha quarpamme 1-ro ypoBHs (AQ) He MeHee 4-X QYHKITMOHAIBHBIX OJIOKOB;
- Ha JuarpamMme 2-ro W Jajee ypOBHSX JIOJDKHA ObITh NEKOMIIO3MIMS B CTaHAapTe
IDEF3, Ha xaxaoi quarpaMMe He MeHee 2-X (QyHKIIMOHATBHBIX OJIOKOB.

KpaTkue Teopernueckue cBeeHHs:

IDEFO0. OcHoBHbIe nousitust IDEF(

IDEFO (Integrated Definition Function Modeling) - meromomorust (GyHKIHOHAIEHOTO
MozemmpoBanus. B ocHoBe IDEF0 meTomosnoruu je)KUT MOHATHE OJI0Ka, KOTOPBIA OTOOpa)kaeT
HEKOTOpYI0 Ou3Hec-(QyHKIUI0. YeThlpe CTOPOHBI O6J10Ka UMEIOT Pa3HYIO POJIb: JIEBasi CTOPOHA HMEET
3HaveHHe "BXxoja", mpaBas - "BbeIxoja", BEpXHsis - "yrpaBieHus", HIOKH:A - "MexaHn3ma'" (puc. 1).

B3aumopeiicteue mexnay ¢ynknusmu B IDEF0O mpeacraBmsiercs B Bujae Iyrd, KOTOpas
0TOOpakaeT MOTOK JaHHBIX HIIM MaTepUajoB, MOCTYMAOUIUI ¢ BbIXOJa OAHON (DYHKUIHU HA BXOJ
npyroi. B 3aBUCMMOCTH OT TOro, ¢ Kakod CTOPOHOH OJlOKa CBfI3aH TOTOK, €ro Ha3bIBAIOT

nn

COOTBETCTBEHHO "BXOAHBIM", "BBIXOHBIM", "yHIpaBistommm".
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Ynpasnexue

Bxon BusHec Beixon
—p s
dvHKUMA
MexaHuzm

Puc. 1. ®yHk1moHanbHbIN OJI0K
[Tpunnuns! monenuposanus B IDEFO
B IDEF0 peanu3oBanbl Tpy 0a30BBIX MPUHITATIA MOAECITUPOBAHUS MTPOIIECCOB:
— TpuUHIUN QYHKIIMOHATEHOW AEKOMIIO3HIINH;
— TIPUHIUI OTPAaHUYCHUS CIOKHOCTH;
— TMPUHITUI KOHTEKCTA.

[MpuHIMn QyHKIMOHAIBHON JEKOMIIO3ULIMU MPEJICTaBIsIET cO00M Ccrnocod MOAETUpOBAHUS
TUIMOBOM CHUTyallMy, Korja Jito0oe JeicTBue, omepaius, GYHKIUS MOTyT ObITb pa3OuThI
(IekoMIo3upoBaHbl) Ha OoJee MNpoCTbie ACWCTBUA, omepanud, (QyHkuud. Jlpyrumu cioBamu,
clokHasi Ou3Hec-QYHKIMS MOKeT OBbITh MpEJCTaBlI€Ha B BUJE COBOKYIHOCTH 3JE€MEHTAPHBIX
¢dbynkumii. [IpencraBnss GyHkum rpadudeckd, B BUe 0JIOKOB, MOKHO KakK Obl 3arjsiHyTh BHYTPb
0JIOKa U JIETATHPHO PACCMOTPETh €€ CTPYKTYPY U cocTaB (puc. 2).

[Ipunnun orpanuuenus cioxxkHoctu. [Ipu padore ¢ IDEF0 muarpamMmmamu cymiecTBEHHBIM
SBIIIETCA YCJIOBHE HMX pa30opuuBocTH U yaobountaeMocTd. CyThb NpUHLMIIA OTrpaHUYEHUS
CII0)KHOCTH COCTOUT B TOM, UYTO KOJIMYECTBO OJIOKOB Ha JUarpamme JOJKHO ObITh HE MEHEe JBYX U
He Oonee mectu. [IpakTuka MOKa3bIBAET, YTO COOIIOCHUE ATOTO MPUHIUIA TPUBOJUT K TOMY, YTO
(yHKIIMOHATIBHBIE MTPOLIecCh, MpencTaBieHnbie B Buae IDEF0 monenu, xopomo cTpyKTypupoBaHsbl,
MIOHATHBI U JIETKO MOJIAI0TCS aHAIU3Y.

[IpuHIMI KOHTEKCTHOW AuarpamMmbl. MoJenupoBaHue AENOBOr0 Mpolecca HayMHAeTcs C
MOCTPOCHUSI KOHTEKCTHOW auarpammbl. Ha sToif auarpamme oToOpa)kaeTcsl TOJIBKO OJIUH OJIOK -
riiaBHasi OusHec-QYHKIMS MOJEIHPYeMON CHUCTeMbl. Eciiu peub UAeT O MOJEIMPOBAHHUU LEIOTr0
MPEeANPUATHS WK JaXe KPYHMHOro IOJApa3JelieHus, riaBHas Ou3Hec-(PyHKLIHS HE MOXET ObITh
chopMynMpoBaHa Kak, HampuMep, "mpoaaBath npoaykiuio". ['maBHas 6usHec-PyHKIHS CUCTEMBI -
3T0 "MHCccUA" CHCTEMBI, ee 3HAaUeHHE B OKpY’KaroleM mupe. Henb3s npaBuibHO cPOpMyIUPOBATH
[NIaBHYIO (QYHKIHUIO MIPEINPUITHS, HE UMesl IPEACTABICHUS O €ro CTPaTeruu.

[Ipu ompenenenuu rinaBHOW Ou3Hec-QYHKIMKM HEOOXOAMMO BCErJa WMETh BBUAY LIEThb
MOJICTTUPOBAHUS U TOUYKY 3peHUS Ha MoJieib. OJTHO U TO ke MPEANPHUATHE MOXKET ObITh OMHCAHO TO-
pa3HOMY, B 3aBHCHMOCTH OT TOrO, C KakKOH TOUYKHM 3pEHHUS €ro paccMaTpUBAIOT: AUPEKTOP
MPEANPHUATHS ¥ HaJOTOBOW MHCIIEKTOP BUAAT OPraHU3aI[UI0 COBEPIIECHHO MO-Pa3HOMY.

KoHTekcTHas aumarpamMma Wrpaer eme OJHy poidb B (YHKIHMOHaIbHOM Moaenu. OHa
"¢pukcupyer" TpaHUIBl MOJETUPYEMOH OH3HEC-CUCTEMBI, OIpeness TO, KaK MoJenupyemas
CHUCTEMA B3aWMOJEHUCTBYET CO CBOUM OKPYXKE€HHMEM. DTO JIOCTHIaeTCsl 3a CUET ONMCAaHUA AyT,
COEIMHEHHBIX ¢ OJIOKOM, MPEICTABIISAIOUINM TJIaBHYI0 OM3HEC-(DYHKIIHIO.
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Puc. 2. Jlekommno3uius GyHKIIMOHAILHOTO OJI0Ka
[Tpumep.
Ha puc.3 wu puc.4 mnpeacraBieH NOpuMep MOCTPOEHUS (DPYHKIIMOHAIBHOW JgUarpaMMBl,
OMHCHIBAIONIEH HW3TrOTOBJICHHE u3aenus. Puc. 3 - KOHTekcTHas auarpamma. Puc. 4 — nepBbIid
YPOBEHb JEKOMITO3HIIHUH.

3ananue Ueprex
7
Cripse HzroToRienue :ToToBoe u3nenue
R
H3IXeJIHA

NPeANpUATHA

Puc. 3. KonTekcTHas nuarpamMmma
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Sananne Yeprewm

Pexomergaunn
4
IBroropnerate
Zetamek P
Honydabpuxar |4,
3 Chopka  f
Hetanu | mwgem B Cobpannoe
= H3RENHE
, Totomoe
Koxrpons A3penne
KAYeCTBA
09 ) Boax

Ilepcoran npegnpUATHA

Puc.4. lnarpamma nepBoro ypoBHsI J€KOMIIO3UIUH

IIpumenenne IDEF0

Cy1iecTByeT Ba KIFOYEBBIX MOIX0/a K TOCTPOSHUIO (DyHKIIMOHATHLHON MOJIEIN: TIOCTPOCHHUE
“KaK ecTh”’ M MOCTpOeHue “Kak Oyner”.

[TocTtpoenne momenmu “kak ecth’. OOCIeNOBaHWE TPEINPHUATHS SBIACTCS 005S3aTEIbHON
YaCThIO JTIOOOTO MPOEKTa CO3AAHUS WIIH PA3BUTHUS KOPIIOPATUBHON HH(DOPMAITMOHHOW CHUCTEMBI.

[TocTpoeHnne QpyHKIIMOHATBHOW MOJENH “KaK €CTh~ IMO3BOJISIECT YETKO 3a(PUKCHPOBATH, KAKHE
JIENIOBBIE TIPOLECCHl OCYIIECTBIISIIOTCS Ha MPEANpHUITHH, Kakue HHPOPMAIMOHHBIE OOBEKTHI
WCIIOJB3YIOTCS TIPY BBITTOTHEHUH JIETOBBIX MPOIECCOB M OTAECNBbHBIX onepanuil. yHKIMOHATIbHAS
MOJICNIb ““KaK €CTh~ SBJSICTCS OTMPABHOW TOYKOW [UIs aHajdu3a IMOTPEOHOCTEH MpeanpHsITHs,
BBIABJICHUSI TIpoOsieM U "y3kux" MecT W pa3pabOTKH TMPOEKTa COBEPIIECHCTBOBAHUS JCIIOBBIX
IIPOLIECCOB.

[Toctpoenne  momenm  “kak  Oyxaer”. Co3gaHMe W BHEAPEHHE  KOPIIOPATHBHOM
MH(OPMALIMOHHON CUCTEMBbI PUBOAUT K U3MEHEHUIO YCIIOBUH BBITIOJIHEHUS OTAEIbHBIX ONepaluii,
CTPYKTYphI JEJOBBIX IPOLIECCOB U MPEANPHUATUS B IEIOM. DTO MPHUBOJIUT K HEOOXOAMMOCTH
U3MEHEHHUS CUCTEMbl OW3HEC-TIpaBWJ, HCIOJIB3YEMBIX Ha MNPENNpHUITHUH, MOIUPUKALUN
JOJDKHOCTHBIX MHCTPYKIIUH COTPYIHUKOB. DyHKIIMOHAIBHAS MOJETh “Kak OyleT’ MO3BOJIIECT YXKe
Ha CTaJIMU NPOEKTUpOBaHMs Oynymied MHGOPMAIMOHHON CHUCTEMbI ONPEAETUTbh 3TH W3MEHEHUS.
[IpuMeHenne (yHKIMOHATBLHON MOAENH “Kak OyJeT”’ MO3BOJSET HE TOJBKO COKPATUTh CPOKH
BHEJIPEHHUS HWHMOPMALIMOHHOW CHUCTEMbl, HO TaKXe CHHU3UTh PHUCKH, CBSI3aHHBIE C
HEBOCIPUUMYHUBOCTHIO MIEPCOHANA K MH(POPMAITMOHHBIM TEXHOJIOTUSIM.

IDEF3. Metox onucanusi npoueccos IDEF3

Jlyisg omucaHus JIOTUKH B3aUMOJCHCTBHS MHGOPMAIMOHHBIX MOTOKOB HamOojee MOIXOIUT
IDEF3, mnaspiBaemas Ttaxke workflow diagramming - wmeTomonorueii MoJenupoBaHMS,
Ucroib3ymomas rpaduyeckoe onucaHue MHGOPMAIIMOHHBIX MMOTOKOB, B3aMMOOTHOIICHUNA MEXIY
npoueccaMu 00paboTku uHGOpMaUd W OOBEKTOB, SBISIOMIMXCS YacTbIO 3THUX IIPOIECCOB.
Huarpammbel Workflow MoryT ObITH MCHOJIB30BaHBI B MOJEIHPOBAHUHM OH3HEC-TIPOIIECCOB IS
aHallM3a 3aBePIIEHHOCTU Tpoueayp oopadotku uHpopmaiuu. C UX MOMOIIBI0 MOXXHO OMHCHIBATH
CIIEHapUu JAEWCTBUI COTPYJHUKOB OpTraHMU3AlMM, HAMpUMEp IMOCIeA0BaTEeIbHOCTh 00pabOTKU
3aKa3a WM COOBITHS, KOTOphIE HEOOX0AUMO 00paboTaTh 3a KOHeuHoe Bpems. Kaxnplil crieHapuit
COTMPOBOXKIAETCA OMHMCAHUEM Tpolecca M MOXKET ObITh MCIOJb30BaH ISl JOKYMEHTHPOBAHUS
KaKI0U QyHKIUU.
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IDEF3 - 310 MeTOJ, MMCIOIIMI OCHOBHOM IIE€NIbIO JaTh BO3MOXKHOCTh aHAJIMTHKAM OIKMCATh
CUTYallMI0, KOTJa IIPOLECCHl BBINOJHAIOTCA B ONPEICIECHHON IIOCIEN0BAaTEIBHOCTH, a TaKke
OIUCaTh OOBEKTHI, YIACTBYIOIINE COBMECTHO B OJTHOM ITpOIIECCE,

Texnuka onucanus Habopa nanHbix IDEF3 sBnsercss yactbio CTpyKTypHOro aHanuza. B
OTJIMYME OT HEKOTOpBIX MeTOAMK omnucanuil npoueccoB IDEF3 He orpaHnnuuBaeT aHanuTHKa
YpEe3MEpPHO JKECTKUMU paMKaMH CHHTAKCHUCA, YTO MOXET MPUBECTH K CO3/JaHHUIO HEMOJHBIX WM
IIPOTUBOPEUYNBBIX MOJIEIEH.

IDEF3 moxet ObITh Tak)k€ MCIOJIB30BAH Kak MeToJ| co3nanus mpoueccoB. IDEF3 nononnser
IDEFO0 u comep>xut Bce HEOOXOAUMOE IS TIOCTPOCHUSI MOJICNICH, KOTOPhIE B JAJIbHEHIIIEM MOTYT
OBITh MCIIOJIB30BAHBI IS UMUTALIMOHHOTO aHAIIN3A.

Kaxnas padora B IDEF3 ommceiBaeT Kakoi-mubo cueHapuid OM3HEc-Tporecca U MOMKET
SBJIATHCS COCTABJIAIOILEH ApYroil paboThl. [lockobKy clieHapHil ONUChIBAeT LENb U PAMKU MOJEIH,
BAYKHO, YTOOBI pabOThl UMEHOBAJIUCH OTIJIArOJIbHBIM CYIIECTBUTEIBHBIM, 0003HAYAIOIINM MTPOLIECC
nercTBUs, WU (pa3oi, coaepKallei Takoe CyIECTBUTEIbHOE.

Touka 3peHuss Ha MojeIb AOKHA OBITH 3aJl0KyMeHTHpoBaHa. OOBIYHO 3TO TOYKA 3pEHUS
4esloBeKa, OTBETCTBEHHOro 3a paldoTy B LenoM. Takke HeoO0XOAMMO 3aJ0KyMEHTHpPOBATh IEJb
MO/IETH - T€ BOIPOCHI, HA KOTOPbIE MPU3BaHA OTBETUTH MOJIENb.

Huarpammsl. [luarpamMma sBisieTcsi OCHOBHOM equHuIeH onrcanus B IDEF3.

Enununer padotsr - Unit of Work (UOW). UOW, Taxke Ha3biBaeMble pabotamu (activity),
SBJISIIOTCS ~ LEHTpaIbHBIMH ~ KoMmmoHeHTamu Moxaenu. B IDEF3  paGotel  m300paxkaroTcs
NPSIMOYTOJIPHUKAMH € TPSAMBIMA  yIJaMd HW  HWMEIOT UM, BBIPAKEHHOE OTIJIaroJbHBIM
CYILLIECTBUTENBHBIM, 0003HAYAIOMIMM IpPOLIeCC AEHCTBUS, OJUHOYHBIM WJIH B cocTaBe (pasbl, U
HOMEp (MIeHTU(]HKATOp); IPYroe WMs CYIIECTBUTEIHHOE B COCTaBE TOW ke (pa3sl OOBIYHO
0TOOpakaeT OCHOBHOM BBIXOJI (pe3yibTar) paboThl, Haripumep, "M3rotoBienue uznenus'".

Casi3u. CBs3u MOKa3bIBAIOT B3auMOOTHoIIEeHUs padoT. Bee cBs3u B IDEF3 onmHonampasieHs
1 MOTYT OBITh HANpaBJICHbI KyJla YroaHo, Ho oObruHO nuarpammbl IDEF3 crapatorcst mocTtpouthb
Tak, 4TOOBI CBs3W OBLIM HampasieHbl cieBa HampaBo. B IDEF3 pasnuuator Tpu Tuma ctpenox,
M300pakaroIIuX CBSI3H, CTUIIb KOTOPHIX yCTaHaBIMBaeTcs uepe3 MeHio Edit/Arrow Style:

Crapmas (Precedence) - crimomrnas muawus, cBs3biBaromias eaquHuisl padotr (UOW), Pucyercs
clleBa HampaBO WU cBepxy BHM3. lloka3piBaeT, 4TO pPabOTAa-UCTOYHUK JOJIKHA 3aKOHUUTHCS
Mpek/e, ueM padoTa-1eNb HaYHETCs.

Otnomenns (Relational Link) - myHKTUpHas JMHMS, UCHOJIB3YIOMIASACS IS W300paKCHHS
cBs3eit Mexay equauniamMu padot (UOW) a taxoke MeXly eTMHUIIAMU padOT U 0OBEKTaMHU CCHLIOK.

[Totokn o0wekToB (Object Flow) - cTpenka ¢ AByMsT HAaKOHEYHUKAMH, MPUMEHSCTCS IS
OMMCaHUA TOro (akTa, 4To OOBEKT UCIOJIB3YETCS B IBYX WM OoJiee eMHHIaX paboThl, HAlIpUMep,
Korja oOBbEeKT MOPOKIAeTCS B OJHON padoTe U UCHONb3YeTCs B IPYTroOu.

Crapmiass cBsizsb M NOTOK 00bekToB. Ctapiasi CBsSI3b IOKa3bIBaeT, YTO pabOTa-UCTOYHHUK
3aKaHYMBAETCSA paHee, 4YeM HadyuHaeTcs paboTa-uienb. YacTo pe3ynbTaToM padOThI-MCTOYHHKA
CTaHOBUTCA OOBEKT, HEOOXOAMMBIN [UIsl 3amycka paboTel-ienu. B 3Tom cioyuyae cTpenky,
0003HAYANOIIYI0 00BEKT, M300pakaloT C JBOWHBIM HAKOHEYHUKOM. MMs CTpenku MOJKHO SICHO
UICHTUPUIMPOBATH OTOOpakaeMblii 00BbEKT. [10TOK OOBEKTOB MMEET Ty K€ CEeMaHTHKYy, YTO H
cTapliasi CTpelika.

[Tepexpectku (Junction). OxoHuaHUE OAHON PabOTHI MOXKET CIY>KUTh CUTHAJIOM K Hayaily
HECKOJIbKMX paboT, WM Ke oJHa paboTa A CBOEro 3amycka MOXET OXHUAAThb OKOHYaHUS
HECKOJIbKUX paboT. IlepekpecTku HCHONB3YIOTCS IS OTOOpaKeHHs JIOTUKH B3aWMOJACHCTBUSA
CTpEJIOK TP CIHMSHUM M Pa3BETBICHUHM WIHM AT OTOOpPaKeHHsS MHOXKECTBA COOBITHIA, KOTOpPbHIE
MOTYT WJIM JOJDKHBI OBITh 3aBEpIICHBl Mepel HavaloMm cleAyromieil pabotel. Pazmmuaror
nepekpectku s cnusiHus (Fan-in Junction) u pasBerBienust (Fan-out Junction) cTpemnok.
[lepekpecTok HE MOXKET MCHOJB30BATHCS OJHOBPEMEHHO JJIs CIMSHUS W AJid pa3BeTBieHus. s

BHCCCHUA TMCPCKPCCTKA CIYXUT KHOIKA B MNAJIATPEC HHCTPYMCHTOB - I[068.BI/ITB B JUarpammy
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nepekpectok Junction. B muanore Junction Type Editor HeoOxomumMo yka3aTh THI MEPEKpPECTKa.
CMbICIT Ka)K0T0 TUIIA IPUBEJEH B Ta0nuue 1.

Tabmuua 1 - Tunsl nepeKkpecTKoB

O6o3naue  Hammenosa CMbICI B ciIyyae CIusHUs Cwmbica B ci1yyae

HUE HUE CTpEJIOK Pa3BETBIICHUS CTPEIOK

Bce cnenyroniue

Asynchrono  Bce npeaiiecTByrOnue mporecchl
& y e YFOIHE Tpotl IPOLIECCHI TOJKHBI OBITH
us AND JIOJKHBI OBITh 3aBEPILIEHBI
3aITyIICHbI
Bce cnenyromue
Synchronous  Bce npenariectByroIue mpomeccs ALY
& IIPOLIECCHI 3aITy CKAKOTCS
AND 3aBEPILIECHBI OTHOBPEMEHHO
OJIHOBPEMEHHO
OMH WK HECKOILKO OUH WM HECKOJIBKO
Asynchrono A &
O us OR MPEIIICCTBYIONIUX IMPOIIECCOB CIIETYFOIIIHUX TIPOIECCOB
JIOJKHBI OBITh 3aBEPIIICHBI JIOJKHBI OBITH 3aITyIICHBI
OMH WM HECKOILKO OUH WM HECKOJIBKO
Synchronous
O OR MPEIIICCTBYIONIUX ITPOIIECCOB CIIETYFOIIIHUX TIPOIECCOB
3aBepIICHBI OJTHOBPEMECHHO 3aITyCKalTCs OJTHOBPEMEHHO
X XOR TonbKO OUH MPEIIIECTBY O TonbKO OUH CHEaY O
o (Exclusive OR) IPOILIECC 3aBEPIICH MPOILIECC 3aIyCKAeTCs

B ortmuune ot IDEFO B IDEF3 cTpenku MOryT CIMBaThCs M Pa3BETBIATHCS TOJIBKO 4epe3
MEPEKPECTKH.

Hexommnosumust padot. B IDEF3 nexommosunusi MCmOAb3yeTcs Uisl JeTaau3aiuu padorT.
Metononorus IDEF3 mo3Bonsier naexomMmo3upoBaTh padOTy MHOTOKpPATHO, T.€. paboTa MOXKET
MMETh MHOXECTBO AOYEpHUX pabOT. DTO MO3BOJISAET B OJHOW MOJENHM OMHMCATh AlbTEPHATUBHbBIE
MMOTOKK. BO3MOXHOCTP MHOXECTBEHHOM  JIEKOMIIO3UIMM  TPEABSIBISAET  JONOJHUTEIbHBIE
TpeboBaHUsI K Hymeparuu padoT. Tak, HoMep pabOThl COCTOUT U3 HOMEpa POAMTEIbCKOW PaboTHI,

BEPCHHU JCKOMIIO3MIIMU H COOCTBEHHOTO HOMepa paboThl Ha TEKYIICH quarpamme (puc. 5).
Hormep pogHTeN:CKOH

'ﬁp v"“"f paboTex

.é-f%——fﬂunep X eEKOMITOS ML

Hormep paboTeE

IMopsinok BBINOJIHEHUS

N3yuuTh npeaaraeMblii TEOPETUYECKUI MaTepural.

[Toctpoiite quarpamMmy MOTOKOB JaHHBIX JUIsl BBIOpaHHON MH()OPMALIMOHHOW CUCTEMBI.

[Toctpouth OT4ET, BKIIOYAIOMIMI BCE TOMYYEHHBbIE YpPOBHU MOJENH, OIMCAHUE
(YHKIIMOHATBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPAHUJIMII U BHEIIHUX OOBEKTOB.

dopma npeacTaBieHus pe3yJbTara:

Lens paboThI

Bsenenne

[IporpaMMHoO-anmapaTHbie CpPEJCTBA, UCIIOIb3YEMbIE NPHU BBHIITOJIHEHUU PaOOTHI.

Onucanne paboTsI

3akroueHue (BbIBOJIBI)

Cnucok UCOJIb3yeMOU JTUTEPATYPbI

Kputepun onenkn:

PaGota BBIMONIHEHA MOTHOCTHIO M HE COACPKHUT OWMIMOOK, CTYJEHT T'PaMOTHO MPEACTABUI
OTYET — OLICHKA «OTIUYHOY.
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Pabora BBIMOTHEHA TOJHOCTBIO, HO COJIEPKUT HE Oosiee ABYX OIIMOOK, CTYACHT IPaMOTHO
MPEACTABUI OTYET — OLIEHKA «XOPOIIIO».

PaGota BbImonHEHAa ¢ OMmMMOKAaMH, CTYACHT TMPEICTaBMI KpPAaTKUH OTYeT — OICHKa
«YZOBJIETBOPUTEIILHO.
Pabora BbImonaHEHAa C TpyOBIMH OIIMOKAaMH, OTYET COCTaBJIEH HETPAMOTHO — OIICHKA

«HCYOOBJICTBOPHUTCIILHO.

59



Tema «Ouenka kayecTBa MPOrPaMMHBIX CPEICTBY»

IIpakTuyeckas padora Ne 2
«Pa3paboTka TeCTOBOTO CIICHAPUS

Heas: Hayuntbcst pazpabaThiBaTh TECTOBBIE CIIEHAPHUH ISl IPOTPAMMHOTO 00ECTICUeHHS .

Boinosinus padorty, Bel Oyaere:
ymemp:
— V2 ucnosib30BaTh METOJIBI IS MOTYYCHHS KOJa C 3aJaHHON (DyHKIIMOHABEHOCTHIO U
CTENEHbIO KaYeCTRa.
— VY3, aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHIO.
— VY6. onpenenaTb ICTOYHUKHA U IPUEMHUKH TaHHBIX.
— V8. BBINOJIHATH OTIAAKY, UCTIOJIB3YSI METO/IBI U UHCTPYMEHTHI YCIOBHOM KOMITHIISIINU
(xmaccer Debug u Trace)).
— ¥9. oueHuBaTh pazMep MUHUMAILHOTO HAOOpa TECTOB.
— V10. pa3pabaTeIBaTh TECTOBBIE TAKETHI U TECTOBbIE CLIEHAPHH.
— VYI11. BBISIBJISTH ONIMOKUA B CHCTEMHBIX KOMITIOHEHTAaX HAa OCHOBE CHEIU(UKAITIH.
— Y13 BBINOJHATH TECTUPOBAHUE UHTETPAIUH.
— VY14 opranu3oBbIBaTh NOCTOOPaOOTKY TaHHBIX.

MarepuanbHoe obecnieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouass Microsoft Visio, goctym k Internet
pecypcam.

3aganue:
Pa3zpaboTaTh TECTOBBIC ClICHAPWHU VISl OLICHKH YPOBHS KadueCcTBa MPOrPaMMHOTO MPUII0KEHHUS.

Kparkue TeopeTuueckue cBeJeHH:

Jns pa3paboOTKU TECTOBBIX CLIEHAPUEB MU BBIIOJHEHUS TECTOB HCHOJB3YIOTCS CHCTEMBI
YIPaBJICHUs TECTUPOBAHUEM, CYIIECTBEHHO MOBBIIIAIONINE TPOU3BOIUTEIBHOCTh TECT-AU3ailHEPOB
U TECTHPOBILIUKOB, a Takke oOecrneuynBarolie BUIMMOCTb YPOBHS KauecTBa NMPUIIOKEHUH cpenu
BCEX YYAaCTHHUKOB IIPOEKTA.

TecroBble cLiIeHapUM HEPA3PHIBHO CBSI3aHbI C TPEOOBAHUSAMH, U3MEHEHUS B KOTOPBIX JOJIKHbI
CBOEBPEMEHHO OTpa)kaTbCsi B TECTOBOM JOKYMEHTAllMM, 4YTO II03BOJIAET CHeNaTh CHCTeMa
YOPAaBJICHUS JKU3HEHHbIM LMKJIOM pa3paOOTKU MNPUIOKEHWH, @pU IOMOIIM MEXaHu3Ma
TPACCUPOBOK.

[Ipu BBIOJHEHUN TECTAa TECTUPOBIIMK OTMEYAET PE3yibTaT MPOXOXKIEHHs OJHOTO IIara Uiu
BCEro TECTOBOIO CLEHAPHs, NPUKPEIUIieT OOHapy>KeHHbIE OMMOKH U JIPYTrYI0 BCIIOMOIAaTEIbHYIO
MHGOPMALIHIO: CKPUHLIOTHI, AaMIIbl, JIOTH U T.II.

TecroBble cieHapuu y00HO OOBEAUHATE B TECT-IIJIAHbI 10 HA3HAYEHUIO:

— TECTUPOBAHUE pelin3a, TO €CTh OYEPEHONW BEPCUHU MPOIYKTA;
— TECTUPOBAaHHUE pa3BEPThIBAHUSA;

— TecTUpOBaHHUE yA00CTBa HCIIOJIb30BaHHUS;

— KOH(UTrypalroHHOE TECTUPOBAHHUE;

— TecTUpOBaHUE 0€30MaCHOCTH U T.II.

3ayacTyro py4HOe TECTHUPOBAHUE MPEBPAILAETCS B PYTUHY M 3aHUMAET 3HAYUTEIbHOE BpeMs,
YTO OTPULATENIFHO CKAa3bIBAE€TCS HA CKOPOCTU BBIITyCKa PENU30B. ABTOMATH3allUsl TECTHPOBAHUS
MO3BOJISET:
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— BBICBOOOAMTH PECYPCHI TS MPOBEACHUS O0JIee CIIOKHBIX BHJIOB TECTUPOBAHUS;
— CHHU3UTH KOJINYECCTBO ,He(beKTOB, A0XOJAIUX O CTaAUM KOHTPOJIA Ka4CCTBA,
— YCKOPHUTH BBIITYCK PEIIU30B.

CBC[[CHI/IC PE3YJIbTAaTOB AaBTOMATHUYCCKHUX MW PYUYHBIX TCCTOB B CHUCTCMC YIIPABJICHUA
Ka4eCTBOM, IMO3BOJISICT BCEM yYaCTHHKaM IPOCKTa BHUICTh YPOBCHb KaueCTBAa OUEPEIHOIO PEiH3a,
KOHTPOJIMPOBATh €r0 W3MEHEHHE W OMHMPAThCcs HA ATy WHGOPMALMUIO NMPH IUIAHUPOBAHUHM CBOECH
paboTHI.

IHosryueHne pe3yJibTaTOB TECTHPOBAHUS U UX AHAJIN3.

[TonydyeHue pe3ynbTaToB TECTUPOBAHUS HAINPSMYIO 3aBUCUT OT CPEJICTB TEeCTUpOBaHuA. B
MOEM ciIyuae 3To OblI BCTpOeHHBIN B 1C MEXaHU3M OTJIAJIKA U CUCTEMa KOHTPOJISI OIIHOOK.

[lepen nomyueHuem pesyiabpTaTa MporpaMMa MPOXOJUT HECKOJIBKO YPOBHEH:

1. TecTupoBaHME KOMIOHEHTOB — TECTHUPYETCSI MHUHHMAaJIbHO BO3MOXHBIM s
TECTUPOBAHUSI KOMIIOHEHT, HallpuMep, OTAeIbHbIN Kiacc win (yHkuusa. Yacro
TECTUPOBAHUE KOMIIOHEHTOB OCYIIECTBIISIETCS pa3pabOTYMKaMU MPOrPaMMHOTO
o0ecrieueHusl.

2. VHTerpanMoOHHOE  TECTUPOBAaHUE —  TECTUPYIOTCS  MHTEPEHChl  MexIy
KOMIIOHEHTaMHM, THOJICUCTEMaMHM WM cucreMamu. llpu Hamuuuu pesepsa
BpEMEHH Ha JIaHHOW CTaguM TECTHpPOBaHHE BEAETCS UTEPALMOHHO, C
MOCTETIEHHBIM MOJKIIOYEHUEM MOCIEAYIOLUIUX MOICUCTEM.

3. CucTeMHOE TeCTHpPOBAaHWE — TECTUPYETCS MHTEIPUPOBAaHHAs CHcTeMa Ha &
COOTBETCTBHUE TPEOOBAHUSIM.

4. Anbda-TecTUpoBaHHE — UMUTALMS pealbHONM pabOThI C CUCTEMON IITATHBIMU
paspabotunkamu, JaHOO0 pealbHas padoTa C CHCTEMOW TMOTEHIUATbLHBIMU
MoJIb30BaTeNsiMu/3akazunkoM. Yarie Bcero anbda-TecTUpoBaHUE MPOBOIUTCS Ha
paHHell cTaguu pa3paOOTKU MPOAYKTa, HO B HEKOTOPBIX CIIy4asX MOXET
MPUMEHSThCS Ul 3aKOHYEHHOTO TMpOJAYyKTa B KadyecTBE BHYTPEHHETO
npuéMoyHoro TectupoBaHus. MHoraa anbda-TecTUPOBAHUE BBIMOIHSIETCS MO
OTJIQIYUKOM HJIM C HCIOJIb30BAHUEM OKpY)KEHHs, KOTOPOE MOMOraer ObICTPO
BBISBJISITh Hal/IeHHbIE OmHMOKH. OOHAPYKEHHbBIE OMIMOKH MOTYT OBITh TIEpeIaHbl
TECTUPOBUIUKAM JUIs JOMOJHUTEIBHOTO UCCIIEIOBAaHMS B OKPY>KEHUH, ITOT00HOM
TOMY, B KOTOPOM OYJIET HCIIOIb30BAThCS IPOrPaMMa.

5. bera-rectupoBaHue — B HEKOTOPBIX CIy4asX BBIMOJHSIETCS paclpoCTpaHEHHE
MpelBapuUTeNIbHON  BepcuM (B  clyyae MPONPHUETAPHOrO  MPOTrPaMMHOIO
o0ecrieueHuss MHOT/Ia C OTPaHMYEHUSIMU MO (PYHKIMOHAIBHOCTH WJIA BPEMEHU
paboThl) AJIT HEKOTOPOW OOJIbIICH TPYMIIBI JUIl C TeM, YTOObI YOEIUThCS, YTO
MPOAYKT COAEPXKHUT JOCTATOYHO Majo omubok. MuHorma Oera-TecTUpoBaHUE
BBITIOJIHSAETCS ISl TOTO, YTOOBI MOJYYUTh OOPATHYIO CBSI3b O MPOIYKTE OT €ro
OyIylINX MOJIb30BaTENCH.

Yacto nans cBOOOJHOTO W OTKPBITOTO MPOTPAMMHOTO oOecreueHus cragusi anbda-
TECTUPOBAHHUS XapakTepusyeT (PYHKIMOHAIBHOE HAMOJIHEHHE KoJa, a OeTa-TecCTUpPOBaHUA —
CTaJuI0 HcIpaBieHuss omuOoK. [Ipm 3TOM Kak MpaBUIO HA KaXIOM JTane pa3paboTKu
MIPOMEXKYTOYHBIE Pe3yIbTaThl pa0OTHI JOCTYITHBI KOHEUHBIM MOIH30BATEISIM.

ITopsimok BBINOJIHEHN S

N3yuuts npeuiaraeMblil TCOPETUYECKAN MaTepUal.

CocTaBUTh TECTOBBIE CIIEHAPUU AJIsl OIICHKH YPOBHS KaueCTBa MPUTIOKEHUI.

dopma npeacTaBlieHus pe3yJbTara:

Lens paGoThI

Bsenenune
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[TporpammHO-anmapaTHbie CPEICTBA, UCIOIB3yEMbIE ITPH BBITTOJIHEHHH PAOOTHI.

Omnwucanue paboTb

3axiroueHue (BbIBOJIbI)

Crincox UCoab3yeMOU JIUTEpaTyphbl

Kpurtepuu onenku:

PaboTa BBIMONHEHA TOJHOCTHIO M HE COJEPKHUT OMIMOOK, CTYAEHT TPaMOTHO HpPEICTaBUI
OTYET — OIICHKA «OTIIMIHOM.

PabGota BbINONHEHA MOJHOCTBIO, HO COAEPKUT HE Oojee IBYX OMIMOOK, CTYyJEHT IPaMOTHO
MIPEJCTaBUII OTYET — OLIEHKA «XOPOIIOY.

PaGota BbImoOnHEHAa ¢ OmMOKAaMH, CTYACHT TMPEICTaBHI KpPAaTKUH OTYET — OICHKa
«YZOBJIETBOPUTEIILHO.
PaGora BhImonHEHAa C TPYOBIMH OIIMOKAMH, OTYET COCTaBJICH HETPAMOTHO — OIICHKA

«HCYOOBJICTBOPHUTCILHOY.
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Tema «Ouenka kayecTBa MPOrpaMMHBIX CPEICTB»

Hean: Hayunrtbes

IIpakTnuyeckas padora Ne 3

«OueHka HeoOXOAUMOr0 KOJIMYECTBA TECTOBY

OIpPENEIATh

MIPOTPaMMHOT0 00€CTICUEHUS.

HGO6XO[[I/IMOC KOJIMYCCTBO TCCTOB JJId TCCTUPOBAHUA

Boinosinus padorty, Bl Oyaere:

ymemp:

— Y2 ucnons30BaTh METOABI IS MOJYYEHHUS KOJa C 33JaHHOW (PYHKIIMOHAIBHOCTBIO U
CTENEHbIO KaUeCTBA.

— V3. aHaiM3UpOBaTh MPOEKTHYIO U TEXHUYECKYIO IOKyMEHTALIHIO.

— V6. onpeaensiTh UCTOYHUKHU U IPUEMHUKHU JaHHBIX.

— ¥9. oueHuBaTh pazmMep MUHUMAJIHLHOTO HAbOpa TECTOB.

— V10. pa3pabaTsiBaTh TECTOBBIE MTAKETHI U TECTOBBIC CLICHAPHUU.

— VYI11. BBISIBISTH ONIMOKYA B CHCTEMHBIX KOMITIOHEHTAaX Ha OCHOBE CHEIU(UKAITIH.

— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.

— V14 opranu3oBbIBaTh NOCTOOPaOOTKY JTaHHBIX.

MarepuanbHoe o0ecnieyeHme:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouass Microsoft Visio, goctym k Internet

pecypcam.

3aganue:

BbINOMHUTE OIIEHKY HEOOXOAMMOIO KOJWYEeCTBA TECTOB JUIsl OINpEAENeHUs KauyecTBa
IPOrPaMMHOTO IPUJIOKEHUS AJIsl TECT Keiica

JevictBue OxupaemMslil pe3yiabTaT
dopma OTKpbITa
1. OTtkpbiBaeM dbopmy | Bce mosist mo yMOI4aHUIO My CTHI

OTIIPABKH COO6IH€HI/IH

O0s3aTenbHbIE 101 [IOMEYEHEI - *
Kunonka "OtnpaButh" HE aKTHBHA

2. 3anonHseM 1ot GopmeI:

Tun obparneHus
KoHTakTHOE THIIO
KonTakTHbI# TenehoH

[Tonst 3an0THEHBI
Knomnka "OtnpaButs" - aktuBHa (Enabled)

Coo01ienue
Ecnu BBeieHHBIE TaHHBIE KOPPEKTHBI -
CooOmenue "3asBKa oTIpaBiieHa  BEIBEJCHO HA SKPaH.
HoBas 3asBka nmosiBuiach B CHUCKe Ha cTpaHuile "3asBku".
3. Haxxumaem KHOIIKY .
" " Ecnu BBenennwlie nanubie HE KOppekTHEI -;
OTnpaBuTh

BanunanuronHoe cooOlieHrne co BCeMH OIMOKaMM BBIBEIEHO Ha
JKpaH.
3asska HE nosBunace B ciucke Ha cTpaHule "3asBKH".

KpaTtkue TeopeTrnyeckue cBeeHH:
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TectoBoe IlokpsiTue (Test Coverage)

TecroBoe IlokpeiTHEe- 3TO OJHa W3 METPUK OICHKM KadecTBa TECTUPOBAHMUS,
MPEJCTABIIAIONIAs U3 ce0sl IUIOTHOCTh MOKPBITUS TECTAMH TPEOOBaHUH TMOO MCIIOTHIEMOT0 KOJIa.

Ecnu paccmarpuBaTh TECTHMpOBaHHME KaK "IIPOBEPKY COOTBETCTBUS MEXJY pEalbHBIM U
0KU/Ia€MBIM TTOBEJICHUEM ITPOrPaMMbI, OCYIIECTBIsIEMasi Ha KOHEYHOM Habope TecToB", TO UMEHHO
ATOT KOHEYHBIH HA0Op TECTOB U OYJET ONPENeNATh TECTOBOE TIOKPHITHE:

UYewm BbIe TpeOyeMblii ypOBEHb TECTOBOTO MOKPBITHS, TeM OOJIbIIIE TECTOB OyJeT BBIOpaHO,
IUTSL IPOBEPKU TECTUPYEMBIX TPEOOBAHUI MM UCTIOIHAEMOTO KOJa.

CHOXHOCTh COBPEMEHHOT0 MpPOTPaMMHOrO oOecredeHuss W HH(PPACTPYKTYphI CAENaIo
HEBBINIOJHUMOMN 3a7auy nposejeHus rectupoBanus co 100% TtectoBbM nokpbiTueM. [loaromy nms
pa3paboTku Habopa TecToB, oOecTIeYrBarOIIEro 0ojiee MEHEe BBICOKHI YPOBEHb MOKPBITHS MOKHO
WCIOJIB30BATh CIIEMAIBHBIC MHCTPYMEHTHI JINOO TEXHUKU TECT AU3aiHa.

CymecTtByeT 2 MIMPOKO MPHUMEHSEMBIX IIOAXO0Aa K OIEHKE MW HM3MEPEHHIO TECTOBOTO
TTOKPBITHS:

[ToxpsiTue  TpeGoBanuit  (Requirements Coverage)- oOneHKa TOKPBITUS  TECTaMH
(GYHKIMOHATBHBIX U HE(PYHKIMOHAIBHBIX TPEOOBaHMWN K TMPOJYKTY MYTEM ITOCTPOSHHS MaTpHI
TpaccupoBKH (traceability matrix).

[ToxpsiTue koga (Code Coverage)- olleHKAa MOKPBITHUSI UCIOJIHSAEMOr0 KOJla TeCTaMH, IyTeM
OTCJICKUBAHHSI HEMPOBEPEHHBIX B MPOIIECCE TECTHPOBAHUS YaCTEeH MPOTPAMMHOTO 00ECTICUSHHSL.

Paznuuus: Metoa mokpbITHS TpeOOBAHUN COCPEIOTOYEH Ha MPOBEPKE COOTBETCTBHS Habopa
MIPOBOJIMMBIX TECTOB TPEOOBAaHUSM K TPOIYKTY, B TO BpPEeMs KaK aHAJIM3 TOKPBITHS KOAa - Ha
MIOJIHOTE NMPOBEPKU TECTaMH, pa3pabOTaHHON YacTH MPOAYKTa (MCXOIHOTO KOJA).

Orpannyenus: MeToa OIEHKH MOKPHITHS KOJa HE BBISIBUT HEpEaTN30BaHHBIE TPEOOBaHMS,
TaKk Kak paboTaeT HE C KOHEYHBIM TPOIYKTOM, a C CYNIECTBYIOUIMM HCXOIHBIM KOJIOM. Meron
MOKPBITHS TPEOOBAaHUN MOXKET OCTABUTh HEIIPOBEPEHHBIMU HEKOTOPHIE YYACTKH KO/, IOTOMY UYTO
HE YYUTHIBAET KOHEUHYIO PEATHU3ALHUIO.

[TokperTie TpedoBanuii (Requirements Coverage)

PacueT TecTOBOro MOKpBITHS OTHOCUTEIBHO TPEOOBAaHUN POBOIUTCA IO (hopMyJIe:

Tcov = (Lcov/Ltotal) * 100%,
rae: TCOV- TecToBOe TMOKpHITHE, Lcov - KoimuecTBO TpeOOBaHWM, MPOBEPSEMBIX TECT Keicamw,
Ltotal- o6miee konmuuecTBO TpeOOBAHMIA

Jns u3MepeHusl NOKphITUS TpeOOBaHMH, HEOOXOAMMO NpPOAHAIM3UPOBATH TPEOOBAHUSA K
IPOAYKTY U Pa30UTh UX HAa MyHKThl. ONIMOHAIBHO KaX/bli IMyHKT CBSA3BIBAETCA C TECT KehcaMy,
npoBepsomuMu  ero. COBOKYITHOCTh 3THX CBsi3eH - UM SBISETCS MaTpULEd TpacCHUPOBKHU.
IIpocneaus cBsA3M, MOXKHO MOHATh KaKKe HUMEHHO TpeOOBaHUs IPOBEPSET TECTOBBIM CiIydai.

TecTel, HE cBs3aHHbBIE ¢ TPEOOBAaHMAMM HE MMEIOT cMbIcia. TpeOoBaHUsA, HE CBA3aHHBIE C
TeCTaMu - 3TO "Oesble MATHA", T.€. BBIIOJIHMUB BCE CO3/IaHHBIE TECT KEWChI, HENb3s JaTh OTBET
peann30BaHo JaHHOE TPeOOBAaHKUE B IPOIYKTE UM HET.

JUis onTUMM3alMK TECTOBOI'O IOKPBITUS NPU TECTUPOBAHMM HA OCHOBAaHMM TpeOOBaHUM,
HaWIy4dlIUM CIIOocOO0M OyAeT HCIOJb30BaHUE CTAHJAPTHBIX TEXHUK TecT nau3aiiHa. Ilpumep
pa3pabOTKU TECTOBBIX CIy4yaeB II0 MMEIOLMMCA TpeOOBaHUSIM PpPacCMOTPEH B  pasJielie:
"[IpakTHUeckoe MPUMEHEHUE TEXHUK TECT JU3aiiHa MPU pa3pabOTKe TECT KEHCOoB"

[ToxpsiTue xona (Code Coverage)

Pacuer TecTOBOro MOKpBHITHS OTHOCHTEIBHO MHCIHOJHIEMOIO KOAAa IMPOrPaMMHOIO
obecriedeHus: IpoBOIUTCA 0 hopmyIe:

Tcov = (Ltc/Lcode) * 100%,
rze: TCov- TecToBOe MOKphITHE, Ltc- Kos-Ba CTPOK KOAa, MOKPBITHIX TecTaMu, Lcode- obmee xoi-
BO CTPOK KOJa.

B Hacrosmee BpeMs cyliecTByeT WHCTpyMeHTapuil (Hampumep, Clover), MO3BONSIONLIUIA

MpoaHaJIM3UPOBATH B KAKUC CTPOKU ObLIH BXOXICHUA BO BpEMA HNPOBCACHUSA TCCTUPOBAHMUA,
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Onmaromaps 4YeMy MOXKHO 3HAUUTENIbHO YBEIMYUTHh IOKPBITHE, J00aBUB HOBBIE TECTBI JUIS
KOHKPETHBIX CITy4yaeB, a Takxke U30aBUThCA OT TyOnupyroumx TectoB. [IpoBeeHne Takoro aHaim3a
KO/Ja ¥ TOCIEAYIOmas ONTUMHU3ALUS TOKPBITHS JOCTAaTOYHO JIETKO pealIn3yeTcs B paMKax
TecTupoBaHus Oenoro simuka (white-box testing) mpu MOAYIbHOM, HHTETPAIIMOHHOM M CHCTEMHOM
TECTUPOBAHUU; TPU TECTHpPOBaHHWH e depHoro smmka (black-box testing) 3amaua cTaHOBUTCS
JIOBOJIFHO JIOPOTOCTOSIICH, Tak Kak TpeOyeT MHOTO BpPEMEHH W PECypCOB Ha YCTaHOBKY,
KOHQHUTYpalMio M aHajdu3 pe3yJbTaToB palboThl, KaK CO CTOPOHBI TECTHPOBIIMKOB, TaK U
pa3paboOTIHKOB.

Texuuku Tect nu3aiina (Test Design Technics)

MHorue 101 TECTUPYIOT U MUAIIYT TECTOBBIE ciiydau (test cases), HO He MHOTHE MOJIb3YIOTCS
CTIeIUMANTbHBIMA TEXHUKaMH TecT au3aiiHa. [loctemeHHO, HaOMpasCh OMBITA OHU OCO3HAIOT, YTO
MOCTOSIHHO JIEJAIOT OJHY M Ty e paboTy, MOJAIONIYI0CS KOHKPETHBIM NpaBwiaM. M Torna oHu
HaXOJIAAT, YTO BCE ITH MPABUIIA YXKE ONHCAHBI.

[Ipemiararo BaMm 03HAKOMUTBCS C KPAaTKUM OIMCAHUEM HamOoJiee pacrpoOCTPAHEHHBIX TEXHUK
TECT Au3aiiHa:

DksuBaneHtHoe Paznenenue (Equivalence Partitioning - EP). Kak mpumep, y Bac ectb
JIMara3oH JIOMYCTUMBIX 3HaueHHUH oT 1 10 10, BbI TOMKHBI BBIOpATh OJIHO BEPHOE 3HAYEHUE BHYTPHU
WHTEpBaJa, CKaKeM, 5, 1 OJJHO HEBEpHOE 3HaUeHNe BHE HHTEepBana - 0.

Anamu3 ['pannunbix 3navenuii (Boundary Value Analysis - BVA). Eciu B3saTh mpuMep
BBIIIE, B KayeCTBE 3HAYCHWH I MO3UTHBHOTO TECTHPOBAHMS BHIOEPEM MHUHUMAIBHYIO W
MakcuManbHyto rpaHuibl (1 u 10), u 3HaueHus Oomnpine U Menbuie rpanul (0 u 11). Ananus
['pannyHbIN 3HAUEHUN MOXKET ObITh NMPUMEHEH K MOJsAM, 3amucsaM, Qaiinam, Wik K 1000ro pona
CYIIHOCTSIM, UMEFOIIIUM OTpaHHYCHHS.

[Mpuuuna / Crneacraue (Cause/Effect - CE). Dro, kak npaBuiio, BBOJA KOMOWHAIIMN YCITOBHIA
(mpuuuH), Ama TonydeHus oTBeta oOT cucrembl (CneacrtBue). Hampumep, BBl TpoBepsieTe
BO3MOXHOCTh JOOABJIATh KIMEHTA, UCTOJb3Ys ONpEAeTeHHYI0 3KpaHHYyIo Gopmy. s sToro Bam
HEeoOXoauMo OyJeT BBECTH HECKOJIbKO mojiei, Takux kak "Mms", "Anpec", "Homep Tenedona" a
3aTeM, Haxarb KHONKY '"JloOGaBuTh" - asta "llpmumna". Ilocie Haxatuss xkHomku "J[oGaBUTH'",
cucremMa J00aBiseT KiIMeHTa B 0a3y JaHHBIX M IIOKa3bIBa€T €ro HOMEpP Ha DJKpaHe - 3TO
"CaenctBue".

[MpenyramsiBanue omubku (Error Guessing - EG). Dto korja TeCT aHaJIUTHK HCIIOIb3YET
CBOM 3HAHMSI CUCTEMBI M CIIOCOOHOCTh K MHTEPIpPETAlH crielu(UKaUU Ha MPEAMET TOro, YTOObI
"mpenyragath" MpU KaKUX BXOJHBIX YCIOBUAX CHCTEMa MOXET BblAaTh owmuOKy. Hampumep,
crenuguKanusi rOBOpUT: "Mmoib30BaTedb NoJikeH BBecTd kon". Tect aHanuTuk, OyaeT aymaThb:
"Uto, ecnu 51 He BBexy koa?", "Uto, eciu s BBely HEMPaBUIIbHBIA KOA? ", ¥ Tak Janee. ITO U eCTh
MpeyrajblBaHue OMIUOKH.

HcuepneiBaromee tecrupoBanue (Exhaustive Testing - ET) - sto kpaitamii ciaydgaii. B
npeienax TOW TEXHUKHU BbI IOJKHBI IPOBEPUTH BCE BO3MOXKHbIE KOMOMHAIIUN BXOAHBIX 3HAUCHUH,
U B MPUHIUIE, 3TO JOJDKHO HAaWTH Bce mpoOiieMbl. Ha mpakTuke mprMeHEHHE 3TOTO METo/Aa He
MIPEJICTaBISAETCS. BO3SMOXHBIM, U3-32 OTPOMHOI0 KOJIMYECTBA BXOJAHBIX 3HAUYCHUH.

[IpakTHyeckoe MpUMeHEeHNEe TEXHUK TECT Au3aiiHa mpu pa3paboTKe TecT KelcoB

MHorue 3HaloT, 4TO TaKoe TeCT AM3aiiH, HO HEe BCE YMEIOT €ro MpUMeHATb. YToObl HEMHOTO
MPOSICHUTH CUTYAIMIO, MBI PELIWIIN NPEATIOKUTH BalieMy BHUMaHHUIO MOCIEA0BATEIbHBINA MOIX0 K
pa3paboTKe TECTOBBIX clydyaeB (TECT KEHCOB), HCIOJb3Yysl Camble MPOCTEHIINETEXHUKH TeCT
nu3aiiHa:

OksuBaneHtHoe Paznenenue (Equivalence Partitioning), nanee B rexcte -EP

Amnanu3 I'pannunsix 3nayenuit (Boundary Value Analysis), nanee B Texcte -BVA

[IpenyransiBanue omubku (Error Guessing), nanee B rekcre -EG

[Tpuuuna / CnenctBue (Cause/Effect), nanee B Texcre -CE

[Tnan pa3paboTKH TECT KeHCOBIpEAIaraeTcs Cie Iy OIHii:
65



Amnanu3z TpeGoBaHUil.
Omnpenenenne Habopa TECTOBBIX JaHHBIX Ha ocHoBanuu EP,BVA EG.

Pa3paborka mabnona tecta Ha ocHoBanuu CE.

Hanwucanue TecT KeiiCOB Ha OCHOBAaHWU TEPBOHAYAIBHBIX TPEOOBAHUM, TECTOBBIX JAHHBIX U

mraroB TECTA.

Jlanee Ha mpuMepe, paCCMOTPUM MPEUIOKEHHBIH TTOIXO0I.

[Ipumep:

[IpotectupoBaTh (YHKIMOHATBHOCTH (DOPMBI TpHEeMa 3asBOK, TPeOOBaHHA K KOTOPOU
IIPEJOCTABJIEHBI B CIIEAYIOLIEH Ta0IuLe:

OeMeHT

Tun
3JIEMEHTAa

TpeboBanus

Tun obparenus

combobox

Habop nanusbIx:

Koncynpranus

[IpoBenenue TectupoBaHus

Pasmemenne pexnamel

OmmOka Ha caiite

*- Ha TIpouecC BBHIINOJHEHHUS ONepaluu IMpHeMa 3asiBOK He
BIIUSIET.

KonTakTtHOE U110

editbox

1. O0s3aTenbHOE IS 3AII0THEHUS
2. MakcuMaiibHO 25 CHMBOJIOB
3. Ucmonib3oBanme Udp U CHel] CHMBOJIOB HE JIOIYCKaeTCs

KouTakTHEIN
TenedoH

editbox

O0s3aTenpHOE I 3aII0IHEHUS

Jomyctumpblie cHMBOJIBL "+" 11 UG PBHI

"+" MOKHO MCIOJIb30BaTh TOJIBKO B Hayajae HOMepa
Homyctumsbie Gpopmatsr:

HaumHaeTcs ¢ Mmoca - 11-15 mudp +31612361264
+375291438884

6e3 mmoca - 5-10 uudp, Hanpumep: 0613261264 2925167

CooOriienue

text area

1. O0s3arenbHOE IUTS 3AII0IHEHUS
2. MakcumanbHas mimHa 1024 cumBoiia

OTnpaBuThH

button

CocrosiHue:

1. ITo ymomuanuto - He aktuBHa (Disabled)

2. Tlocne 3amosHEHHsI OOS3aTENIbHBIX IMOJEH CTAaHOBUTCS
aktuBHa (Enabled)

JlelicTBHS TIOCIIE HAXKATHUS

1. Ecnu BBeleHHbIC JIaHHBIE KOPPEKTHBI - OTIIpPaBKa
COOOIIEHUS

2. Eciu BBenennbie ganubie HE KOppeKTHBI - BaMIaliOHHOE
Cco00IIeHnE

BapI/IaHT HUCIIOJIBb30BaHUA (I/IHOI‘)Ia €ro MOXXCET U HC 6LITB)I
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Data Added
OK
v Form
NOK

4 Eror on page

1. Ananu3 TpeboBaHMit

UuraeM, aHAIM3UpPYEM TPEOOBaHUS U BBIIACIIAEM Ul ce€0sl CIEAYIOIUE HIOAHCHI:

KaKHe U3 MoJeil 00s13aTesIbHbIE /1715 3a110JIHEHUS ?

HMMEIOT JIX TIOJIsl OTPAHUYEHHMS 110 JJIMHE WM 110 pa3MEPHOCTH (TpaHHUIIbI)?

KaKHe U3 MoJIeil UMEIOT clieualibHbIe popMaTh?

2.0npenenenue HaOOpa TECTOBBIX JaHHBIX

OtrankuBasich OT TpeOOBaHUN K TMOJSIM, MCIONIB3Ys TEXHUKU TECT JAW3aiiHa HauuHaeM
ompesieneHne Habopa TECTOBBIX JaHHBIX:

B 3aBUCHMOCTH OT TOTO 0053aTeIbHOE MOJ€ WJIM HET, ONPENCIIUM Kakue IMoJid HE0OX0AUMO
IIPOBEPUTH Ha IyCTOE 3HAUYEHHUE, TaK KaK OHO MOJKET BbI3bIBaTh OWIMOKY (B pesynbrupyromei
TabJnIe OpaHKEBBIUIIBET)

T.K. HCUYEPIIbIBAIOIIEe TECTUPOBAHNE HE MPEJCTABIAETCS BOSMOXKHBIM H3-3a OFPOMHOIO YHUCIIa
BCEBO3MOXKHBIX KOMOHMHAIHH 3HAYEHHUI, B IIEPBYIO ouepeb HE00XO0MMO
ONpeAECTUTHbMUHUMANIbHBIN HA0Op JaHHBIX. OTO MOXHO CJeJaThb HCIHOJb3ys TaKHETEXHUKH,
kakEPuUBVA. (B pe3yabTupytomieit Tabnumeroiay0oniBeT)

Ha ¢opme npucyTcTByeT 1osie, uMeroiiee CoOCTaBHON TUTT (IU(PHI UCTIOIB3YIOTCS COBMECTHO
C CHUMBOJIaMHU), OOJIajaeT CHeUMaIbHBIM (OPMATOM JaHHBIX M MOITOMY BBIAEJICHHE TECTOBBIX
JAHHBIX JJIS HETO - 3TO JIOCTaTOYHO TPyAOeMKas 3a7aya. B npeaenax naHHOM cTaTby OrpaHUYUMCS
TOJBKO TMPOCTOM MPOBEPKOH (POpMATOB M OCHOBHBIX TPeOOBaHMI OMHCAHHBIX B (GopMe IpHema
3asIBOK.

[lo 3aBepiieHHIO TeHEpallMu AAHHBIX WCIOJIb3Yys CTaHAAPTHBIE TEXHUKH, MOXXHO I00aBUTh
HEKOTOPOE KOJIMYECTBO 3HAYCHW HAa OCHOBAaHWMU JUYHOro ombiTa (TexHuka EG) - 3to Oyner
WCIOJIb30BAHUE CIIEIl. CUMBOJIOB, OUYEHb JJIMHHBIX CTPOK, pa3HbIX (JOPMATOB JaHHBIX, PETUCTPOB B
ctpokax (Upper, Lowwer, Mixed cases), oTpuniaTeibHble W HyJIeBble 3Ha4YeHHS, KerBopasl Null -
NaN - Infinity u T.1. Cro/1a MOKHO BKIIFOUUTH BCE, UTO BBI [10JIATa€Te MOXKET BBIBECTU MPHIIOKEHUE
u3 ctpost (B pesynbpTrpytromei TabauiepruoaeTOBbIMIIBET)

[Ipumeuanue:

OTMeTHM, YTO KOJIMYECTBO TECTOBBIX JAHHBIX IOCIE OKOHYATEIbHOW TeHepanuu OyJeT
JOCTATOYHO OOJBIIKM, J1aXKe MPU HCIOIb30BAHUM CIEIHAbHBIX TEXHHUK TecT Au3aiiHa. [loaromy
OTPAHUYUMCS JIUIIb HECKOJIbKUMU 3HAYEHUSMU JJIs KaKJOro IMOJsl, TaK Kak Iellb JaHHOW CTaThbu
MOKa3aTh UMEHHO MPOIIECC CO3/IaHUS TECT KEHCOB, a HE MPOIECC MOTYYCHHs] KOHKPETHBIX TECTOBBIX
JTAHHBIX.

2.1 Bb160Op TeCTOBBIX NaHHBIX AJISI KXKIOTO OTJEIBHO B3SITOTO MOJIS

[Tone Tun obpamenus. Tak kak Bce TaHHBIE BXOIAT B 1 Kiacc 3KBUBAJIEHTHOCTH, TO €CTh HE
M3MEHSIIOT caM MPOIECC BBHIMOJIHEHHs MpHeMa 3asBKH, OepeM 00010 (1-10) MO3UIMI0 B JIHCTE C
oxunaembiM pesyiabtaroM OK. Ho T.k. peann3oBaHo Mosie Kak JUCT, UMEET TaKXKe CMBICI
paccMOTpeTh U IpaHU4YHbIE ycinoBus (TexHuka BVA), T.e. OepeM mepBblil U NOCIETHUNA 3JIEMEHTHI.
Utoro: 1-1 u mocnenusis no3uiuu B nucte. OxuaaeMblil pe3ynbTat npu ucnosibzoBanuu - OK.

ITone KonTakTHOE N1110. ITO 00s13aTENBHOE MT0JIE pa3MepoM OT 1 70 25 cMMBOJIOB (BKJIOYas
rpanuibl). [IpoBepka Ha 0043aTelNbHOCTh J00ABISET K TECTOBBIM JaHHBIM IIyCTO€ 3HA4YCHHE.
IIpoBenem ananu3 rpaHuuHbIX ycioBuil (BVA), monyunm Habop: 0, 1, 2, 24, 25 u 26 cuMBOJIOB.

67



[Tycroe 3nauenue (0 CUMBOJIOB) yke OBbLIO JOOABIECHO MPHU aHAIN3E OOS3aTEIBHOCTH OIS s
BBOJa, M03TOMY Iip BV A MbI He Oyniem 100aBisATh €ro eme pas. (eciau ero 100aBUTh BTOPOH pas,
MPOU30MIET AyOIMpPOBaHKWE TECTOBBIX JAHHBIX, KOTOPOE HE MPHUBEACT K HAXOXKJICHHIO HOBBIX
nedekToB, a 3HAYUT MOBTOPHOE J00ABJICHHE B JIOMEH HE MMEET CMbIcia). B cBs3u ¢ Tem, 4TO
3HaueHus 2 U 24 cuMBoOJIa SBJSIFOTCS, C HAlleW TOYKU 3PEHUs, HEKPUTUYHBIMHU, UX MOYKHO HE
n06aBnsATh. B wTore moimyyaeM, 4To MUHUMAaJIbHBIH HAOOp JAHHBIX JUIS TECTHPOBAHUS TOJS - TO
crpoku 1 u 25 - OK, u 0 (mycroe 3nagenue), 26 cumBosioB - NOK.

nosie KoHTakTHBIN Tene(OHCOCTOUT M3 HECKOJBKHX YacTei: KOJ CTpaHbI, KOJ OIeparopa,
HOMeEp Tese(hoH (KOTOPBIH MOKET OBITh COCTAaBHOW M pa3/ieNieHHbIN neducamn). s onpeneneHus
MPaBUIBHOTO HA0Opa TECTOBBIX JAHHBIX HEOOXOIMMO PAacCCMAaTPHUBATH KAKIYIO COCTABHYIO 4YacTh
no-otaenbHoctu. [pumensist BVA u EP, nonyuum:

it HoMepoB ¢ wirocoMIlo BV A nomyanm Homepa ¢ 10, 11, 12 u 14, 15, 16 nudpamu, rae 10
u 16 - NOK, a 11, 12, 14, 15 - OK PaccmarpuBas mosrydeHHbI€ JaHHBIE ¢ TTo3uluu EP Bwimennm,
gyro 11, 12, 14, 15 BXomAT B OJUH KJIACC SKBUBAJICHTHOCTU. [l03TOMY MpU TECTUPOBAHUU MBI
MOXKEM HCIIOJIb30BaTh JIF000€ M3 HUX, HO Tak Kak 11 m 15 - 3T0 rpaHuibl MHTEpBaia, TO Ha HAall
B3IJIS]] UX MPOIyCKaTh HeNb3s. ClenoBaTeIbHO Mbl MOKEM YMEHBLINTh HA0Op 3HAYEHUH /10 JIBYX,
uckimounB 12 u 14, a octaBuB 11 u 15 1ig npoBepku rpaHndHbIX yciaoBuid. toro nmeem: 11 u 15
midp - OK, (+12345678901, +123456789012345) 10 u 16 mudp - NOK; (+1234567890,
+1234567890123456)

utst HomepoB 6e3 tutroca:[lo BVA momyunm nomepa c 4, 5, 6 u 9, 10, 11 nudpamu. [etictBys
aHAJIOTMYHO MPUMEPY AJI1 HOMEPOB TeJe(OHOB € IUTFOCOM, UCKIIIOYMM 3HAUeHUs 6 1 9, ocTaBuB 5 U
10. Utoro mmeem: 5 u 10 mudp - OK, (12345, 1234567890) 4 u 11 mudp - NOK; (1234,
12345678901)

nosie CooO1ieHue. moa0op AaHHBIX MPOBOIUM MO aHaioruu c noieMm KonrtaktHoe nuio. Ha
BBIXOJI€ TToTy4yaeM 3HaueHus: ctpoku 1 u 1024 - OK, u 1025 cumBosios - NOK.

PesynpTupytomas tabnuia JaHHBIX, JUISI WCIIOJIB30BAHUS TMPH IMOCIEIYIOIIEM COCTAaBICHUU
TECT KEHCOB

ITone OK/NOK | 3naucuue KommenTtapuii
KoncynbTanus MEPBBIA B CIIUCKE
Tun OK N N
Omubka Ha caiTe MOCJICTHAN B CITHCKE
oOpareHus
NOK
HIYKEHT IIII3UIY KEHT IIII3UITYKe 25 CHMBOIIOB HIDKHH A
1y 3HILY 3HITY perieTp
a 1 cumBoa
OK AIIYKEHTIIIB3OBIBATIPOJKSIUCM | 2> CHMBoios BEPXHIN
pETHUCTp
KonTaktHOE 25
o WIYKEHT B dsianponpx TYCMU cumBonos CMelllaHH&IA
pETHCTP
MyCTOE 3HAUYCHUE
NOK JUINHA OosbIe
MIYKEHT TIII3AIYKEHT I3 ALY KEN MaKCHUMaTbHOM(26

CHMMBOJIOB
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crnen. cumBoJbl (ASCII)

1234567890123456789012345

TOJIBKO IU(PHI

adsadasdasdas dasdasd asasdsads(...)sas

O4YCHb JIMHHAadg CTpOKa

(~1Mb)

C IINIFOCOM - MUHHUMAJIbHas

+12345678901
IUTHHA
+123456789012345 N futocom )
MaKCHUMaJlbHas JJIMHA
OK
12345 oe3 ILTIOCa -
MHUHUMAJIbHAS JJIMHA
1234567890 oes3 ntroca -
MaKCHUMaJIbHas JUINHA
MyCTOE 3HAaYEeHHE
+1234567890 ¢ mmocom - <
MHUHUMAJILHOW JUTUHBI
KonTakTHBIH +1234567890123456 C HJ‘IIOCOMV - >
TeneoH MAaKCHUMAaJIbHOM JUTUHBI
1234 oe3 ILTIOCa - <
MHUHUMAJIGHOW JUTUHBI
NOK  |12345678901 Oes  mmoca - >
MAaKCHUMAaJIbHOM JUTUHBI
C IUIIOCOM -  OYKBBI
+YYY XXXyyyxxzz BMecTo mabp
XXXZZ 0e3 1umoca - OyKBBI
yyy BMecCTO udp
HHH-$$$-90N-&N- & crent. cuMBoJtkl (ASCII)
1232312323123213231232(...)99 OfcHb UIMHHA - cTpoka
(~1Mb)
. . . MaKcUMasbHas IUTMHA
OK ALy Ry (... duy (1024 cumBoIa)
IyCTOE 3HAaYEHHE
Coobuienne JUTHHA GoJIbIIe
NOK 1700009700077 00 () 700 470 MaKCUMAaJILHOH (1025
CHUMBOJIOB)

adsadasdasdas dasdasd asasdsads(...)sas

O4YCHb [JIMHHAA CTpOKa
(~1Mb)
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TOJBKO CIICLl. CHMBOIJIbI

Q@#HHI$$N & & (ASCII)

Ilopsinok BbINOJTHEHHUS

N3yunTh npejuraraeMblii TEOPETUYECKAN MaTepral.

CocTaBUTbh HEOOXOAUMBIE TECTHI /ISl OLEHKU YPOBHS KQUe€CTBA MPHIIOKEHUM.

dopma npeacraBieHus pe3yabrara:

Lenb paboThI

Bsenenue

[IporpammHO-amnmapaTHbie CPEICTBA, UCIOIB3yEMbIE ITPH BBITTOJIHEHHH PAOOTHI.

Onucanuie paboTh

3axitoueHue (BbIBOJIbI)

Crircox UCOoab3yeMON JIUTEpaTyphbl

Kpurepuu onenku:

Pabora BBINONHEHA MOJHOCTHIO M HE COAEPKHUT OLIMOOK, CTYJIEHT IPaMOTHO MPEICTaBUII
OTYET — OLICHKA «OTIIMYHOY.

PaGota BbIMOJIHEHA MOJHOCTHIO, HO COJIEPKUT HE Oosiee ABYX OLIMOOK, CTYACHT I'PaMOTHO
MPEACTABUI OTYET — OLIEHKA «XOPOIIO».

PaGora BbIMOTHEHa ¢ oOWMOKaMH, CTYIEHT TMpPEACTaBUI KpaTKUil OT4eT — OlEeHKa
«yZIOBJIETBOPUTEIILHOY.
PaGora BbImosmHeHa ¢ TpyObIMM OMIMOKAMM, OTYET COCTaBJIEH HETPaMOTHO — OLEHKa

«HEYOOBJCTBOPHUTCILHO).
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Tema «Ouenka kayecTBa MPOrpaMMHBIX CPEICTB»

IIpakTnueckas padora Ne 4
«Pa3paboTka TeCTOBBIX AKETOB

Heab: M3yuyuTh METOIBI Pa3padOTKH TECTOBBIX ITAKETOB.

Boinosinus padorty, Bel Oyaere:
ymemp:
— Y2 ucnons30BaTh METOABI IS MOJYYEHUS KOJa C 33JaHHOW (PYHKIIMOHAIBHOCTBIO U
CTENEHbIO KaUeCTBa.
— V3. aHaiM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALIHIO.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHHUKH JAHHBIX.
— ¥9. oueHuBaTh pazMep MUHUMAILHOTO HabOpa TECTOB.
— V10. pa3pabaTsiBaTh TECTOBBIE MTAKETHI U TECTOBBIC CLICHAPHUU.
— VY11. BBISIBISTH ONIMOKY B CHCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CHEIU(UKAITIH.
— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— V14 opranu3oBbIBaTh 1OCTOOPaOOTKY JTaHHBIX.

MarepuanbHoe odecnieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouass Microsoft Visio, goctym k Internet
pecypcam, Microsoft Visual Studio.

3ananue:
Pa3paboraTe makersl TECTOB Ui MH(POPMAILIMOHHOW CHCTEMBI (B COOTBETCTBUH C 33JaHUEM,
MPEACTABICHHOM B JIabopaTopHoi padote Nel).

Kpartkue Teoperudyeckue cBeleHUs:

IlakeTsl TECTOB

Kak mpaBuio, MoyJIbHBIC TECTHI M TECTOBBIC KOH(UTYpary pa3pabaThIBAlOTCSI CaMUMH
pa3paboTuMKamMu, OCHOBHAs 3agadya TecTepa B OTOM Cllydae — OpPraHW30BaTh BCE TECTHl B
YIOPSIIOYCHHYIO CTPYKTYpPY IMAKETOB M yKa3aTh, KaKWUE IMAKEThI JOJKHBI HCIIOIMHATHCS B KaKHUX
ycioBusAX. Bcs mepapxusi TeCTOB XpaHUTCS B Tak HasblBaeMoM (haiijie MeTaJaHHbIX, MMEIOIEM
pacmuperure vsmdi. DTOT daiiia HaXOUTCS B CUCTEME KOHTPOJISI BEPCUH U MOXKET OBITh BKJIFOUYCH B
pelIeHNE KaK OTACIIbHBIN 3JIEMEHT — CM. puc. 4.1.

Jlns co3maHus TECTOBOI'O IaKeTa MOXKHO BOCIOJIb30BaThes MeHIo "Create New Test List", kak
MoKa3aHO Ha puc. 4.2, W MOCJE 3TOr0 OTKPOETCS OKHO JUIS 3aJaHus MMEHHM HOBOTO IaKeTa U
OTIpe/IeTICHUs] €r0 MECTa B MEpPapXUU TECTOBBIX MakeToB (cM. puc. 4.3). B Tom cnmyuae, ecnu ans
pelieHus yxe co3iaH ¢aill MeTalaHHbIX, MaKeT TEeCTOB OyaeT J00aBleH K HEMy, €CIH Ke
(haiina MeTaJaHHBIX €Ile CO3/IaHO HE ObLIO0, OH OYJEeT co3/1aH aBTOMATHYECKH.
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¢ TestSolution - Microsoft Yisual Studio

Ei- —

& ) Solution 'TestSolution' (2 projects)
= . Solution Items
@, 3} LocalTestRun, testrunconfig
TestSolution. vsmdi
= &3 TestProject1
[# @=4 Properties
[+ < References
[=l- |7 Test References
ﬂ‘@ TestSolution.accessor
@ =) AuthoringTests.txt
@] ProgramTest.cs
= @7 TestSolution
[# @ =4| Properties
[+ =3 References
“=] Form1.cs
@] Program.cs

| sas0p6ix3 sansag | xonpoo L S|

clsolution Explorer [mTeam Explorer |

=] E3
File Edit View Project Buld Team Debug Data
Tools Test Apalyze Window Help

@-E-S e %Al
D% LR BREET (=

Solution Explorer - Solution 'TestSolutio... « & X

l_“B EnorUst[&PencﬁngChangesl IEI 0utput| [{:)Histor

Changeset 1480 successfully checked in,

sapadosd E

/4

Puc. 4.1. [Taket ¢ uepapxuei TeCTOB

|Test | Analyze Window Help

E_] New Test...
% Load Metadata File...

“E Administer Test Controllers. ..

Database Test Configuration

Edit Test Run Configurations

Windows

Select Active Test Run Configuration »

>

4

Puc. 4.2. Co3nanue crmcka TeCTOB
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createNewTestlist @]
Mame:
fi

Description:

¥

-~

Select where in test list hierarchy to place this list:
=g Lists of Tests
-2y BAT
=% Main flow

of Cancel |

Puc. 4.3. CBoiicTBa HOBOTO CITMCKA TECTOB
ConepkUMOe TIAKeTOB TECTOB PEAAKTUPYETCS € TOMOIIBI0 CIENUAIbHOTO PeIaKkTopa,

MoKa3aHHOTO Ha puc. 4.4. B makeTsl MOTyT OBITh BKJIFOUEHBI TECTBI, HAXOJSAIIUECS B OJHOM W3
MTPOEKTOB TEKYIIETO PEIICHMUSL.
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_Test List Editor | ight buid ld Explorer - TestProject . X
“b v ]l &) %y %  GroupBy: [None) v | [All Columns] » <Type keyword> >
i) Ttem(s) checked: 1
=l g3 Lists of Tests | | Test Name | Project |
=l ) BAT ¥ 4] MainTest TestProject1
vl 2} Main flow

[ @3 Tests Not in a List
vl 43 All Loaded Tests

Puc.
4.4, Penaktop CIIMCOK TECTOB

TecToBbIe MakeThl MOTYT HCIOJIB30BAThCS KaK Uil PYYHOrO MPOrOHA TECTOB OMPEACICHHON
tematuku (komanaa "Run checked”, puc. 4.5), Tak u A aBTOMaTHYECKOro MPOTOHA B paMKaXx
ABTOMAaTHYECKON COOPKH.

Test List Editor |

“> -| [l 2] %3 % | GroupBy:

“b | Run Checked Tests

b+¥] Debug Checked tests
E VT2 BAT

Il

Puc. 4.5. "Pyunoii" 3amyck rnakera T€CTOB

VYKa3aTb TecThl, KOTOpble OyAyT 3alyCcKaTbCsi NpPU ONPEAEICHHOW COOpKE MOXHO MpHU
co3nanuu (aina ¢ onrcanueM coopku MsBuild, wiu B mocieacTBuu yepe3 MoaupHUKaIno mpoeKTa
MsBuild. B mepBom cimyyae  JOCTaTOYHO Ha  COOTBETCTBYIOIIEM  Iare  Macrepa
BbIOpaTh (hailyl METaJaHHBIX U OTMETUTh FAJIOUKaMU MHTEpECYIOIIUe MakeThl TecToB (puc. 4.6). Bo
BTOPOM cCllyyae HEOOXOAMMO OTKphITh HpoekT MsBuild B penakrope XML, Haiitu snemeHT
MetaDataFile, uiu Brircats HEOOXOAUMBIC TAKETHI BPYUHYIO:

<MetaDataFile

Include="$(BuildProjectFolderPath)/../../TestSolution/TestSolution.vsmdi">
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<TestList>BAT/Main flow</TestList>
</MetaDataFile>

MSBuild Project File Creation Wizard E3
v Select build options
Selections The bulld process will inchude the following bulld options.,
Configurations Which build options would you like to include in the build process?
I F funtes o un TS, o)
Test metadata file:
$/TestProject/TestSolution/ TestSolution, vsmdi :_I
Tesk list to run:
5 O 641
B 2 Main flow

™ Automatically detect and run tests in the Following assemblies
Semi-colon delimied list of file specifications:

™ Perform code analysis according to profect settings

< Previous h || Finish I Cancel ]

Puc.

4.6. Br1Oop makeTa TECTOB IMPU aBTOMATUUYECKON COOpKe

ABTOMaTHYeCcKOe TecTUpoBaHue Web-nipuJsioskeHui

Capture & Playback momxoxn. 3ToT moaxon K TECTHPOBAHUIO — IMOJIh30BATEIIbCKUX
nHTepdericoB BBITJISITAT OYCHb s dexTHO u OCHOBaH Ha ciemyronen
uaee. TeCTUPOBIIMK MPOXOAUTCS  MBIIIKOW MO OKHAM, IYHKTaM MEHIO U JIpPyTMM  3J€MEHTaM
untepdeiica. CrnennanabHasi MporpaMma 3aliChIBaeT €ro Imard M IMOTOM WX BOCIPOU3BOJIUT B
MakeTHOM pekuMe. To ecTh O4eHb MPOCTO MOJIyYAIOTCS MOBTOpPSEMBbIE TECThl. TEeXHUYECKH 3TO
yCTpauBaeTcs Tak.

CrierinanbHOE TECTOBOE OKPYXKEHHE C TOW MM MHOW TOYHOCTBIO PACIIO3HAET, Ky/Ja UMEHHO
ObUIO Ha)XaTO MBIIIKONW Ha JKpaHe M CO3/1aeT COOTBETCTBYIOIIMU KOJ| B CIEHUAIBHOM CKPHITE.
[Torom  »TOT ckpunT "mporousiercss" B NAKETHOM  PEKUME,  BOCIPOU3BOAS  JCHUCTBUA
TECTUPOBIIMKOB. Beck BOompoc B TOM, KaKMM 00pa3oM pacro3HAETCsl KIMK TEeCTUPOBLINKA MBIIIKOM.
WneanpHo, KOTrAa ATOT KIUK CBS3BIBAETCS C  COOTBETCTBYIOLIUM  3JIEMEHTOM  YIIPaBJICHUS
untepdeiica. To ecTh eciay TECTUPOBIIMK Ha)XaJl KHOMKY B KaKOM-TO TUAJIOTe, TO B CKPHITE
9Ta uHQOpMAIIHs COXpaHseTcss B MOJHOM oOwveme. [pyras, Oonee rpydas cutyanus
MMeEeT MECTO TOT/Ia, KOrjJa TECTOBOE OKPYXKEHHE HE MOXKET pacrno3HaTh, KaKOM dJIeMEHT
M0JIb30BATEIHCKOTO unTepdeiica AKTUBHUPOBAJ TECTUPOBIIHK. Torna
B CKPHIIT 3aHOCUTCA MH(MOPMALIKS O TeX KOOPIAMHATAX Ha KpaHe, KyAa ObLI KJIMK MBIIIKOM.

Uem muioxa mnocnenHsas cutyauua? Jleno B ToM, UYTO TpU MalledlleM HW3MEHEHUU
MOJIb30BAaTEeNILCKOTO  MHTepdeiica (a dTo TUOMuYHas curyanus, Bens [1O pasBuBaercs,
nopabaThIBaeTCsl U TECTUPYETCS OJJHOBPEMEHHO) aBTOMATHYECKHUM TECT-CKPUIIT, CO3JaHHBIN TaKHM
00pa3oM, BBIXOIUT U3 CTpos. TaM, KyJa paHbIlle KIUK MBIIIKON Momnaai, HampuMep, Ha HYKHYIO
KHOIIKY, TeTIeph HAXOAUTCS COBCEM IPYroi JIEMEHT yNpaBICHHUS.

Ecnu >xe TecToBOE OKpY)KEHHE pAacloO3HAlIO »JJIEMEHT uHTepdeiica, TO Takoll TecT-
CKPHIT OKa3bIBaeTcs Oojee "kuByuuM'. DTO MPOMCXOJUT HA YPOBHE IMepexBaTra COOOIICHUN Ha
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ypOBHE ONEpanuoHHON cucteMbl (B wactHocTH, Windows). Ho mist Toro, 4toObl 3TO OBLIO
BO3MOXHO, KOJI TPUJIOKEHHS JOJDKEH OBbITh HamucaH '"mpaBWIbHBEIM" oOpa3zom. Jlameko HE Bce
uHTEepECHbIC MPUIOKEHHUS HATMCAHBI "TPABHIIBHO".

To, HACKOJIBKO YCIENIHO JUIt KOHKPETHOT'O MPUIIOKEHUS MOYKHO IPUMEHHUTh JAHHBINA MOIXO/,
OTIpeIeIIIeTCsl HECKOJIBKUMU (hakTopamMu. OCHOBHBIM SIBJISIETCS TO, KaKasi HCIOJIb3yeTcs miatdopma
(manpumep, Java Swing, AWT, Windows Forms, WPF, etc.) u pomoiHuTenbHble OHOIMOTEKH C
SIIEMEHTaMHU TI0Jh30BaTENbCKOTO HMHTep(eiica. Hambonee 3penoil 1mardopmoil ¢ 3TOW TOUYKH
3peHHst Ha TaHHBIA MOMeHT sBisiercst MS Windows Forms.

Capture & Playback mnpu TtectupoBanuum  Web-untepdeiicoB. B cmydae ¢
tectupoBanueM Web-unrepdeiica cuTyanus ¢ TOUHOCTHIO PACIIO3HABAHUS AJIEMEHTOB YIIPABJICHHS
(interface controls)  3HauWTeNbHO  TpOIIE, 4Ye€M NPU  TECTHPOBAHHU  IPOU3BOJILHOTO
[I0JIb30BATENbCKOTO  HHTepQeiica. BzaumopeiictBue ¢  cepBepoM  MPOUCXOAUT IO CTPOTO
onucanHomy npotokosry HTTP, 4ro mo3Boiser Ipu 3amucH IEepexXBaTUTh OTIPABISIEMBIE H
nosiyqaeMble  cooOmieHus. Kpome Toro, Bu3yallbHOE IPEICTABICHUE CTPAHUIBI 3a/laHO B
cTpykTypupoBaHHoM ¢opmate HTML, uTo mo3BosiseT Jerko Ono3HaTh OTIENIbHBIE 3JIEMEHTHI Ha
CTpaHuIIE.

B wus3manme Visual Studio Team Edition for Software Testers BkIfOueH JOMOJIHUTEIHHBIH
TIaKeT, oOeryaromui aBTOMAaTHU3ALINIO tectupoBanusi Web-npuinoxxeHuii
metozom Capture & Playback. OH mo3BomsieT, Kak aBTOMAaTHYECKH T€HEPHPOBATH IPOCTHIC
TECTOBBIE CLIEHAPUU HAa OCHOBE 3aIlMCHU JEMCTBUS MOJIb30BATENs, TaK U UCAaTh 00Jiee TOUYHbIE TECThI
Ha J1r000M si3bike Tatdopmsl NET.

Jlo6aBuTh HOBBIM Web-TeCcT K pelreHd0 MOKHO ¢ MOMOIs0 Komans! "' Test/New Test”,
BbIOpaB B Bo3HUKIEM auajore ( puc. 4.7) tun tecta Web Test.

Add New Test E3E3 |

Templates: -

=) = ¥ @3

A=l | 4 L) [; -
Database Unit Generic Test Load Test Coh i :

Test Use a Web test to verify the
functionality of a Web application,
| 1 N After you create a Web test, you can
9 l L{, : Qch assign properties that govern its

behavior,

Manual Test  Ordered Test Unit Test

(text Format) You can use a Web test within a load
test to test the performance of a Web

) site.
9ct

Unit Test Web Test

Wizard
Test Name: IWebTestl webtest
Add to Test Project: I_E.Testprojectl Ll

Puc. 4.7. Coznanue Web-tecra

[Tocne co3manuss HOBOrO TecTa aBTOMAaTHYEeCKH OyJeT 3amylleHa Mpoleaypa 3alucu
cieHapusi Tecta B Opaysepe (cMm. puc. 4.8). Ha 3ToM 53Tame AOCTaTOYHO BBECTH WWW-aJIpec
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IIPUIOKEHHUs, KOTOpPOE CIEAyeT MPOTECTUPOBATH, IIOCJIE€ YEro BBIIOJHHUTH  TECTOBBIN

"mpoxox" mo Web-unrepdeiicy HermocpeacTBeHHO B Opays3epe.

; about:blank - Microsoft Internet Explorer =1 X
————~——|-_;'—~

File Edit Vew Favorites Tools Help o
DBack ~ &) v [x] &) 7| S search cFavorites € | (3- *
Address |@‘] about:blank 3 Go ‘ Links >

\Web Test Recorder

@ Record Ul Pause . Stop l i l X

Goto YO “Web site to start rec Q(»jn',g

Recorded requests will be shown here

[
&] Done T | e internet 7

Puc. 4.8. 3anuce maros tectupopimka Web-nmpunoxenus B Internet Explorer

[Tocrne oxoHuaHus 3amucu OyJeT aBTOMAaTHYECKU CIE€HEPUPOBAH TECT, BKIIOYAIONIMN BCe
OTHpaBJIeHHbIC Ha cepBep hitp-3ampockl u  Bce mojdydeHHble OTBeTHl (cM. puc. 4.9). Ilpwu
3TOM I'eHepaTop aBTOMATHUYECKU J00aBUT HEKOTOpPBIE MpaBuiia, IO KOTOPHIM Oyzner

MIPOBEPATHCS KOPPEKTHOCTH PabOTHI TECTA.
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2% TestSolution - Microsoft Yisual Studio
Ede Edt View Project Buid Team Debug Data Tools Test Analyze Window Help
ST RAEE RAGR ™ I P WEF - - b Debug v Mixed Platforms ik
Q% HMRERERT| = (=2
EENOES webresti [19:04] WebTest1.webtest® | Test List Edtor | Source Control Explorer | s x (§
Zar = . Tl | (1oL 3 | 1 Y
12 Bl - e |TEEAIEE | N 2
v J Soa - i d
s =1 || v2] WebTest1 3
T 10 =& http:/flocalhost: 37673/ TestSike jDef sult. aspx
= Extraction Rufes
5 J | Extract Hidden Fields
? SR http: / flocathost: 3767 ite/Daf ault. aspix
- =-{_J Form Post Parameters
) _,J __VIEWSTATE={{$HIDDEN1._ VIEWSTATE}}
| _h TextBox]=test
L 4j Buttonl=Echo
’ v Wy __EVENTVALIDATION={{$HIDDEN!.__EVENTVALIDATION}}
e =-{_J Vahkdation Rules
o Response URL
-
| ‘I I » |
- =]
‘? -0 |
i Error Llsti_j; Pendng Changes| | -] Output! |7 History [ ] Test Resuks|
Ready
Puc.

4.9. Penakrop Web-tecta

JUia KakJI0oro M3 IIaroB TeCTa MOXHO, C IMOMOIIbIO BH3yaJbHOTO peJakTopa, A00aBUTh
JIOTIOJIHUTEJIbHBIE MPOBEPKU WIIM OMIIMH, YIPABISIOUIME XOJA0M BBIMOJIHEHHS: IIOUCK MOJCTPOKU B
otBeTe cepBepa (tekcte moiydenHoro HTML), Bamumarnuio HTML yepe3 3amanue perymsipHOro
BBIPOKEHUS, MPOBEPKA HAIM4YWsA WIM OTCYTCTBHUS OIIPEIEICHHBIX TEroB WM aTpuOyTOB Ha
CTpaHule U T.A. Jlomyckaercs Takke BO3MOXHOCTh pa3pabOTKu COOCTBEHHBIX MpaBMi Ha JI0OOM
.NET s3b1ke. B Tex xe ciayyasx, Korja ruOKOCTH peIakTopa HEIOCTATOYHO, MOKHO CIT€HEPUPOBATh
C# xoq 111 JTaHHOTO TECTa M PeaTn30BaTh HEOOXOAMMYIO JIOTHKY "BpyUHYIO".

[Ipy  HamucaHuu  OpaBWJI  BaJIMJAMM  OYEHb  BAXHO  MNPaBWIBHO  BHIOpaTh
HeoOXOUMBIN ypOBEHb JeTanu3ainuu. Yem Oojee AeTaqbHO CPOPMYIUPOBAHO MPABHIO M YEM
6onee cneuuduuno ono ans gannoro HTML, tem Gobliie BEpOSITHOCTH TOrO, YTO TECT MPUAETCS
U3MEHSTh MPH W3MEHEHUU KOJa TECTHPYEMOIO NPUIIOKEHUS, JaKe eCIM 3TH HU3MEHEHHs He
KacaJuch HAMpsAMYIO 3TOW 4yacTh. XOpOIIee MPaBUJIO BAIHUIAIMH JIOJDKHO MPOBEPATH TOJBKO TO,
YTO SBJSETCS BaYKHOW YacTbi0 OM3HEC JIOTUKU MPUIIOKEHUS WU TO, YTO SBISETCS KIIOUYEBBIM
cBoiictBoM aanHoit HTML-ctpanutst. [1pu 3ToM npaBusio He TOMKHO MPOBEPSTH JETANIU BEPCTKU
U JIONOJHUTENbHbIE BU3yanbHble 3(dextol. K coxaneHuro, aBTOMaTHYECKU CTeHEPHUpPOBaHHbBIC
MpaBUJIa JaJleKo He BCErJa OKa3bIBaroTCs Hanbonee 3 PpeKTUBHBIMH.

Co3naHHBId B pEJAKTOpPE WM B PYYHYIO TECT SBJISETCS MOTHOMPABHBIM TECTOM M MOXKET
OBITh BKJIFOUEH B TECTOBBIN MaKeT, a CIe0BATEIBHO, U B TIPOIEAYPHl aBTOMATHUECKON COOPKH (CM.
puc. 4.10). Ogpnako, Isi TOTO, YTOOBI aBTOMAaTHYECKOE TECTUPOBAHME OBLIO BO3MOXKHBIM,
HEO0OXOJMMO COOTBETCTBYIOIIUM 0OOpa3oM HACTPOUTH CEpPBEpP aBTOMATUUYECKUX COOPOK — Ha HEM
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JOJDKEeH OBITh pa3BepHYT cepBep |1S ¢ TecToBBIM caiiToM, a OJTHUM U3 3TANOB COOPKH JIOJKHO OBITH
OOHOBJICHHE KOJIa 3TOTO CaiTa.

2% TestSolution - Microsoft Yisual Studio M= E3
file Edt View Project Buld Team Debug Dats Tools Test Anaslyze Window Help
- EH-EZH & L B9 J-0| b Debug ~ Mixed Platforms > B
D% MR 5REEI IS BRi|FFEZ20O0PF &
|~ WebTestiCoded.cs® | WebTest1 [19:04] | WebTestl.webtest* ~ Test List Editor X g
g “> ~ Wl #] % % GroupBy: [None) v | [Al Columns] » <Type keyword> v d ;
— - 3
% 1) Ttem(s) checked: 1 ’7:
» | B ok
B ||| 56 uists of Tests | | Test Name | Project |
2l =vaE o2 WebTest1 TestProject! %
'y v 3 Main flow | ,£] WebTest1Coded TestProject1 g
- | [ @) Tests Notin a List ,:5:
§ M 43 Al Loaded Tests
m
g
Q ‘l

| 4 Error List|_j3Pending Changes| | =] Output| €4 History| 2] Test Resuks |
Ready v

Puc. 4.10. Web-TecTsI B ITakeTax TeCTOB

Iopsiiok BBITOJIHEHU S

N3yunTh npeanaraeMbiii TECOPETUUYECKUI MaTepural.

CocTaBUTh HEOOXOAUMBIE MTAKETHI TECTOB.

dopma npeacTaBJieHus pe3yJbTara:

Lens paboThI

BBenenue

[IporpamMMHoO-anmapaTHbie CPEJCTBA, UCIIOJIb3YEMbIe NPHU BBIITOJIHEHUU PAOOTHI.

Ornucanue paboThI

3aknroueHue (BbIBOIbI)

Cnucok UCHOJIb3yeMOU JTUTEPATYPbI

Kpurepum oueHku:

PaGota BBIMONIHEHA MOTHOCTHIO M HE COACPKHUT OMIMOOK, CTYJEHT I'PaMOTHO MPEACTABUI
OTYET — OLICHKA «OTIUYHO.

PaGota BbIMOJIHEHA MOJHOCTHIO, HO COJIEPKUT HE Oojiee ABYX OHIMOOK, CTYACHT I'PaMOTHO
MIPEJICTABUII OTYET — OL[EHKA «XOPOILIOH.

PaGora BeIIONHEHA C OH_II/I6I(3.MI/I, CTYACHT NPCACTaBUII KpaTKI/Iﬁ OT4YCeT — OICHKa
«YOOBJICTBOPHUTCIIEHOY.
PaGora BBIIOTHEHA C T py'6BIMI/I OH_II/I6KaMI/I, OTUCT COCTAaBJICH HEIrpaMOTHO — OILICHKa

«HCYOOBJICTBOPHUTCIILHOY.
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Tema «Ouenka kayecTBa MPOrpaMMHBIX CPEICTB»

IIpakTnueckas padora Ne 5
«O1eHKa IPOrpaMMHBIX CPEICTB € IOMOIIBIO METPUK»

He.]'lb: HU3YYUTb MOACIIN HAACKHOCTU IMTPOrpaMMHOI0 obOecrieyeHusl.

Boinosinus padorty, Bel Oyaere:
ymemp:
— VY2 ucnosb30BaTh METOJBI IS MOIYUYEHHUS KOJa € 3aJaHHOM (PyHKIMOHAIBHOCTHIO U
CTENEHbIO KaUeCTBa.
— V3. aHaiM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALIHIO.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHHUKH JAHHBIX.
— V¥9. oueHuBaTh pazmMep MUHUMAJIHLHOTO HAbOpa TECTOB.
— V10. pa3pabaTbiBaTh TECTOBBIC MTAKETH U TECTOBBIC CIIEHAPHUH.
— VY11. BBISIBISTH ONIMOKY B CHCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CHEIU(UKAITIH.
— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— V14 opranu3oBbIBaTh 1OCTOOPaOOTKY JTaHHBIX.

MarepuanbHoe o0ecrieyeHme:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouas Microsoft Visio, goctym k Internet
pecypcam.

3aganue:
BBIMOTHUTE OIEHKY HAJIEKHOCTH MPOrPAMMHOTO 00ECIICUeHUsT HA OCHOBE IPEACTABICHHBIX
MOJEIIEHN.

Kparkue TeopeTnyeckue cBeJleHUs:

B Hacrosmiee BpeMsi B IpOrpaMMHOM WHXKEHEPHUH elle He ChOpMHpPOBATIACh OKOHYATEIHHO
cucteMa MeTpHK. JIeHCTBYIOT pasHbIe MOIXO/IbI K OMPECICHUIO UX Ha0opa U METOJIOB M3MEPEHUS
[10.11-10.13].

CucreMa u3MepeHus BKIIOYAeT METPUKUA U MOJIETIM U3MEPEHUM, KOTOPbIE UCIIOIB3YIOTCS IS
KOJIWYECTBEHHOM OlleHKU KadecTBa [10.

[Ipu ompenenenun TpeboBanuii k IIO 3amar0TCs COOTBETCTBYIOIIME UM BHEIIHHE
XapaKTEPUCTHKA M HUX aTpuOyThl (IMOAXApAaKTEPUCTUKH), OIPEIACISIIONINE pPa3HbIe CTOPOHBI
yIpaBJeHUs TPOAYKTOM B 3amaHHOW cpene. /[lns nHabopa xapakrtepuctuk kavectBa [10,
MIPUBEJICHHBIX B TPEOOBAHMSAX, ONPEACIISIOTCS COOTBETCTBYIOIINE METPUKH, MOJICTH HUX OICHKU H
JMara30H 3HaUeHU Mep AJIsl U3MEPEHHs! OTAENbHBIX aTpUOYTOB KauecTBa.

CornacHo crangapty [1.16] MeTpuku ompeAenstoTcs Mo Mojenu u3MepeHus: arpudyros 110
Ha Bcex atanax JKL| (mpoMexxyTouHas, BHyTPEHHsISI METPHKA) U OCOOEHHO Ha 3Tare TeCTUPOBAHUS
WM QYHKIMOHUPOBAHUS (BHEIIHUE METPUKH) TIPOAYKTA.

OcranoBuMcs Ha Kinaccudukanuu mMeTpuk [10, mpaBumax ajis MPOBEICHUS METPUYECKOTO
aHajiy3a U MpoIecca uxX U3MEpPEHUs..

Tunsl MmeTpuk.

Cy1iecTByeT Tpu TUIIA METPUK:

— METPUKH MPOrpaMMHOTO MPOAYKTA, KOTOpPbIE HCIOIb3YIOTCS MNPU HU3MEPEHUU €ro
XapaKTEPHUCTHK - CBOMCTB;

— METPHUKH Ipoliecca, KOTOPbIE UCIOJIb3YIOTCS MPU U3MEPEHUH cBOMcTBA mpouecca K1
CO3JaHusl MTPOJIyKTa.
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METPHUKH UCHOIb30BAHUS.
MeTpuku porpaMMHOI0 IPOAYKTA BKIKOYAOT:
— BHEIIHME METPUKH, 0003HAYAIOUINE CBONCTBA IIPOIYKTa, BUAUMBIE [10JIb30BATENIO;
— BHYTPEHHUE METPUKH, O0O3HAUYAIOUIME CBOMICTBA, BHUJAMMBIE TOJIBKO KOMAaHJE
pa3paboOTIUKOB.

BHemHue MeTpuky MpoayKTa - 3TO METPUKHU:

— HaJEeKHOCTH MPOJYKTa, KOTOPBIE CITY>KAT JUIsl ONPE/ICIICHUS Yncia 1e(peKToB;

— (YHKIMOHANBHOCTH, C TIOMONIBIO KOTOPBIX YCTAHABIMBAIOTCSA HATUYAE W
MIPaBUJIBHOCTh pealn3alui QYHKIHH B IPOIYKTE;

— COIIPOBOXIEHHUS, C IMOMOILBIO KOTOPBIX H3MEPSIIOTCS PECYPChl NPOAYKTa (CKOPOCTb,
aMsATh, Cpefa);IPUMEHUMOCTH IPOAYKTa, KOTOPbIE CIIOCOOCTBYIOT OIPEIEIECHUIO
CTENEeHU JOCTYIHOCTH JJIsl U3yUYEHUS U HCIIOIb30BAHMUS;

— CTOMMOCTH, KOTOPBIMH OIPEAEIIAETCS] CTOMMOCTD CO3JaHHOTO IPOIYKTA.

BHyTpeHHUE METpUKH MPOIyKTa BKIIOYAIOT:

— METpUKH pa3Mepa, HEOOXOIUMBbIE JIi HM3MEPEHHs NPOAYKTa C IOMOIIBIO €ro
BHYTPEHHHUX XapaKTEPUCTHK;

— METPUKH CI0KHOCTH, HEOOXOAUMBIE JJIsl OTIPEAETICHUS CII0)KHOCTH MPOJTYKTa;

— METPUKH CTUJIS, KOTOpbIE CIY)KaT Ui OMNpENEeNeHUs TOAXOJ0B U TEXHOJOTHH
CO3/1aHHUS OT/EIbHBIX KOMIIOHEHTOB MPOJIYKTa U €r0 JOKYMEHTOB.

BHyTpeHHHE METPHUKHU MO3BOJIAIOT ONPENEIUTh NMPOU3BOAUTENBHOCTh MPOAYKTA U SIBISIFOTCS
PENIEeBAaHTHBIMU 1O OTHOILIEHUIO K BHEITHUM METPUKaM.

BHemHue u BHyTpeHHUE METPUKH 337aioTcs Ha 3tane (GopmupoBanust TpeboBanuit k 110 u
SBISIOTCSL TPEAMETOM IUIAHMPOBAHMSI M YIPABJICHUS JOCTHKEHHEM KadecTBa KOHEYHOTO
MIPOrpaMMHOTI0 IPOAYKTA.

MeTpuku npoayKTa 4acTO OINHKCHIBAOTCS KOMILIEKCOM MOJENEH Uil YCTAaHOBKH Pa3IU4HbIX
CBOMCTB, 3HAQUYE€HHMM MOJENM KadecTBa WM IPOTHO3UPOBaHMs. M3MepeHuss NpoBOIATCA, Kak
MpaBWJIO, TOcjie KanuOpOBKM METPUK Ha paHHUX 3Tanmax mpoekrta. OOmias mepa - cCTeneHb
TPacCUPYEMOCTH, KOTOpask OMPEAEIAECTCS YUCIOM TPACC, MPOCIEKNUBAEMBIX C MOMOIIBIO MOJEIEH
cuenapueB Tuna UML u olieHKOM KOJIMyecTBa:

— TpeOOBaHMIA;

— CLEHapueB U JEHCTBYIOIIUX JIULL,

— OOBEKTOB, BKJIIOYEHHBIX B CICHApui, M JOKadu3alus TpeOOBaHMM K KaKIOMY
CLIEHAPHUIO;

— TapaMeTpoB U orepaluii ooObekTa u ap.

Crannapt ISO/IEC 9126-2 onpenensieT cieayone TUIIbI Mep:

Mepa pasmepa [10 B pa3HbIX enquHUIAX M3MEpEeHUs (YUCIO (YHKIMHA, CTPOK B IpOrpaMme,
pa3Mep AMCKOBOM MaMsTH U Ap.);

— Mepa BpeMeHH ((PyHKIHOHUPOBAHUS CHCTEMbI, BHITOJHEHUS! KOMIIOHEHTA U JIp.);

— Mepa yculuil (MpOu3BOAUTENBHOCTh TPYIa, TPYA0EMKOCTb U JIp.);

— Mepa ydeTa (KOJTUYEeCTBO OLTMOOK, YHCIIO0 OTKAa30B, OTBETOB CUCTEMBI U JIp.).

CrneunaibHOW MEpOl MOXKET CIY’KUTh YPOBEHb MCIOJIb30BaHUS MMOBTOPHBIX KOMIOHEHTOB U
M3MEpPSIETCS KaK OTHOLUEHHE pa3Mepa IMPOAYyKTa, MU3rOTOBJIEHHOTO M3 TIOTOBBIX KOMIIOHEHTOB, K
pa3Mepy CUCTEMBI B LejoM. JlaHHas mMepa KCIONb3yeTCsl TakXke MPU ONPEAEICHUH CTOMMOCTH U
kauectBa [10. [Ipumeps! meTpuk:

— oburee ynciao 00BEKTOB U YUCIIO MIOBTOPHO UCIIOIb3YEMBbIX;

— o011ee yuco onepanuii, MOBTOPHO MCIIOJIb3YEMBIX U HOBBIX OIEparuii;

— YHCIIO KJIACCOB, HACJEIYIOUUX crnenuduyeckrue onepanuy;

— YHCJIO KJIACCOB, OT KOTOPBIX 3aBUCUT JaHHBIN KJIacc;
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— YHCJIO MOJIB30BATENEN Kilacca WM ONEPALUA U Jp.

I[Ipu omeHke O0OmEr0o KOJMYECTBA HEKOTOPBIX BEIMYMH  YacTO  HUCIOJB3YIOTCS
CPEIHECTATUCTUYECKHE METPUKHU (CpEeIHEe YMCiIOo OIepanuil B Kilacce, HACAEAHUKOB Kilacca WU
orepaluii Kiacca u Jip.).

Kak mpaBuio, Mepbl B 3HAYUTEILHOW CTENEHU SIBJISIOTCS CYOBEKTUBHBIMU M 3aBUCAT OT
3HAHMA OKCIIEPTOB, TPOM3BOMAAIINX KOJMYSCTBCHHBIC OIICHKH aTpUOYyTOB KOMITOHCHTOB
MIPOrPaMMHOTO TIPOJIYKTa.

[IpuMepoM MIUPOKO HWCIOIB3YyeMbIX BHEIIHHX METPUK MPOrpaMM SIBISIFOTCS METPHKHU
Xoncrena - 3TO XapaKTEPUCTUKU TPOrPaMM, BBISABIISIEMbIE Ha OCHOBE CTATUUYECKOW CTPYKTYPBI
MporpaMMbl Ha KOHKPETHOM SI3bIKE€ IMPOTPAMMHUPOBAHUS: YHUCIO BXOXKICHUN HamOoJjiee YacTo
BCTPEYAIOLIUXCSl OMEPAHJIOB U OMNEpaTopoB; JUIMHA ONHMCAHHMS TMPOrpaMMbl Kak CyMMa 4Yucia
BXOXJICHHI BCEX OIMEpaH0B U ONEPATOPOB H JIp.

Ha ocHOBe 3TMX aTpuOyTOB MOXKHO BBIYHCIIUTH BpEMs IPOTPaMMHUPOBAHUS, YpPOBEHBb
MporpaMMbl  (CTPYKTYPHUPOBAHHOCTh M KadeCTBO) W s3bIKAa MPOrpaMMHUpPOBaHMS (abCTpakiuu
CPEJICTB SI3bIKa U OPUEHTALIMS Ha IpobJemMy) u Jp.

B xadecTBe MeTpHK mpoiiecca MOTyT ObITh BpeMs pa3paOd0TKH, YUCIIO OMKMOOK, HalIEHHBIX Ha
JTamne TECTUPOBaHUS U Ap. [IpakTHUECKH UCTIONB3YIOTCS CIEAYIOIINEe METPUKH TTpoliecca:

— obmee BpeMst pa3paOOTKH U OTAEIBLHO BPEeMs JIJIsl KaXKI0M CTaInuu;

— BpeMst Mo (HUKAITIN MOJCTICH;

— BpeMsl BBITIOJTHEHUS paboT Ha Tporiecce;

—  YHCJIO HAaWJCHHBIX OMIMOOK NIPY WHCTICKTUPOBAHHU;

— CTOMMOCTH TPOBEPKH KAa4eCTBA;

— CTOMMOCTbH IIpoliecca pa3paboTKH.

MeTpuku WCIONB30BaHUS CIIY)KAT ISl U3MEPEHUS] CTETICHH YOBJIETBOPEHUS MOTPEeOHOCTEH
I0JIb30BATENs MPHU pelIeHuH ero 3aaa4. OHU MOMOTaroT OLIEHUTh HE CBOMCTBA CaMOW MPOrpaMMBI, a
pe3ynbTaThl €€ AKCIUTyaTallid - SKCIUTyaTallMOHHOE KauecTBO. [IpumMepoM MOXKET CIyXUTh -
TOYHOCTh W TOJHOTAa pealu3allud 3a7ad T[OoJb30BaTelNsd, a TaKkKe3aTpauyeHHbIE PEeCypChl
(Tpyno3aTpatbl, TPOU3BOAMTEIBHOCT W  Ap.) Ha  3GGEKTUBHOE  pEIIeHHe  3ajad
nosib3oBarens. OneHka TpeOOBaHU MOIB30BATENsI POBOJUTCS C MOMOLIBIO0 BHEITHUX METPUK.

CrangapTHasi OllEHKA 3HAYEHU MMOKa3aTesie KauecTBa

Onenka kauectBa IIO corjacHO 4YeThIpEeXypOBHEBOW MOJEIM KauyecTBa HAayMHAeTCs C
HUKHETO YPOBHSI HEpapXuH, T.€. C CaMOro 3JEMEHTApHOIO CBOWCTBA OLIEHWBAEMOro aTpuOyTa
MOKa3aTessl KayecTBa COIVIACHO yCTaHOBJIEHHBIX Mep. Ha sTame mpoeKkTupoBaHUsl yCTaHABIMBAIOT
3HAYEHHUS OICHOYHBIX DJIEMEHTOB JJIS KaXXJI0ro arpuOyra Mokasarens aHanuzupyemoro I[1O,
BKJIFOUEHHOT'O B TPEOOBaHUS.

ITo onpenenennto cranmapra ISO/IES 9126-2 merpuka kauectBa I1O mpeacraBmsieT coboit
"Mozenb u3MepeHusi arpulyTa, CBA3BIBAEMOro C MokazareneMm ero kadecta'. Ilpu msmepenuu
MOKa3aTesel KauecTBa JaHHBIN CTaHIapT MO3BOJISAET ONPEACTATh CIEAYIONNE THUIIBI MEp:

— Mepbl pa3Mepa B pa3HbIX €IUHUIAX H3MepeHus (KomudecTBO (yHKUHUH, pasmep
MIPOrpaMMBbl, 00bEM PECYPCOB U Jp.);

— Mepbl BPEMEHH - MEPHUOJIbl PeaTbHOro, MPOLIECCOPHOTO UM KaJeHAApHOTO0 BPEMEHH
(Bpemsi (YHKIIMOHUPOBAHUS CHUCTEMbI, BpEMSI BBHINIOJHEHHS KOMIIOHEHTA, BpEeMs
WCIOJIb30BaHUSA U JIP.);

— Mepbl yCWIMH - TPOAYKTUBHOE BpeMs, 3aTpauyeHHOE Ha peanu3alfio IMpPOoeKTa
(MIpOM3BOAUTENHHOCTh TpPyJAa OTACTBHBIX YYAaCTHUKOB TMPOEKTa, KOJUIEKTHBHAS
TPYJAOEMKOCTbH U JIp.);

— Mepbl  UHTEPBAJOB  MEXKIy  COOBITUSIMH,  HampuMep,  BpeMs  MEeXAy
MOCIIeI0BATEIbHBIMUA OTKA3aMU;
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— CYETHBIE MEpbI - CYCTUHKH [yl ONPEICTCHHUS KOJINYECTBA OOHAPYKEHHBIX OIIMOOK,
CTPYKTYPHOM CJIOKHOCTH IPOrpaMMBbl, YHMCJIAa HECOBMECTHUMBIX 3JIEMEHTOB, 4YHCIA
W3MCHECHUI (HampuMep, 9iciio 0OHAPYKEHHBIX OTKA30B H JIp.).

MeTpuku KauecTBa UCIIOJIb3YIOTCS IIPU OLIEHKE CTENEHU TECTUPYEMOCTH C ITOMOILIBIO JaHHBIX
(Oe3zoTka3Hast paboTa,  BBIIOJHUMOCTH  (YHKIWH, yAOOCTBO TpUMEHEHHS  HHTEp(encoB
nosib3oBareneil, bJ{ u 1.11.) nocne nposeaenus ucnsiTanuii [10 Ha MHOXKeECTBE TECTOB.

HapaboTka Ha oOTKa3 Kak aTpuOyT HAAEKHOCTH ONpEHETSeT CpeAHee BpeMs MEXIY
MOSIBIICHUEM Yrpo3, HapyMAoMUX Oe30MacHOCTh, W OOECIEYUBACT TPYAHOM3MEPUMYIO OIICHKY
yiep0a, KOTopasi HAaHOCHUTCS COOTBETCTBYIOIIMMH Yrpo3amMu.O4eHb 4acTo OIEHKAa MpPOrpaMMbl
MIPOBOAMUTCS MO uucay cTpok. IIpu comocTtaBieHuM JBYyX MNpOrpamm, pPEaIU3yOIIUX OAHY
MPUKIAJHYIO 3a/1a4y, IPEeIIoYTeHHE OTIAeTCsl KOPOTKOM mporpamme, Tak Kak €€ co3ngaer Oosee
KBaJIN(ULIMPOBAHHBIN NEPCOHAN U B HEW MEHBIIE CKPBITHIX OMIMOOK U Jierde MoauuiupoBaTs. 1o
CTOMMOCTH OHa JIOPO’KE€, XOTS BPEMEHU Ha OTJIAJKy U MOJIU(UKaLKIO0 yXoauT Oonbuie. T.e. [unHy
MPOrpaMMbl MOXKHO HCIIOJIb30BaTh B KaueCTBE BCIOMOIAaTEIbHOIO CBOMCTBAa Uil CpaBHEHUS
MPOrpaMM € YYETOM OJIMHAKOBOM KBalM(UKAMKU pa3pabOTUMKOB, €JUHOIO CTHJIS Pa3pabOTKU U
oO1eit cpepl.

Ecniu B TpeboBanusx k IO Obulo yka3aHO NOJYyYHUTh HECKOJBKO TIOKa3aTened, To
MIPOCUYUTAHHBIN Tocae cOopa JaHHBIX IOKa3aTelb YMHOXKAETCS Ha COOTBETCTBYIOLIUN BECOBOM
KO3 (UIIMEHT, a 3aTeM CYMMHUPYIOTCS BCE IOKa3aTeau s MOJyYeHHsS] KOMIUIEKCHOH OLIEHKH
ypoBHs kauecta [10.

Ha ocHOBe wu3MepeHHs KOJIMYECTBEHHBIX XapaKTEPUCTUK M TPOBEICHMSI DKCIEPTU3BI
KaueCTBEHHBIX IOKa3aTesiell ¢ MpUMEHEHUEM BECOBBIX K03()(PUIIMEHTOB, HUBETUPYIOUIUX Pa3HbIE
MOKa3aTelM, BBIYMCISETCS MTOroBas OIEHKAa KadecTBa MPOAYKTa IyTEM CYMMHUPOBAHUS
pe3yNIbTaTOB MO OTHENbHBIM IOKa3aTeNiIM W CPaBHEHUS UX C ATAJIOHHBIMU Tokazatensmu [10
(cTOMMOCTB, BpeMsI, PECYPCHI H 1Ip.).

T.e. mpu npoBeNeHNUN OLIEHKH OTAEIBHOIO MOKAa3aTessl ¢ MOMOIIBIO OLEHOYHBIX JIEMEHTOB

TPOCYHTHIBACTCS BECOMBIN KO GULHCHT k -METpHUKa, J -nokazare, 2 -arpuOyTt. Hanpumep, B
Kauectse -/ -I0KA3aTells BO3bMEM MIEPEHOCHMOCTb. DTOT MOKA3aTelb Oy/ET BBIYHUCIATHCS 110 MATH
atpubytam  ( v=1,..., “),  mpuuem Kkaxmblii M3 HHMX OyZeT YMHOXKATbCS — Ha
COOTBETCTBYIOIIHIT KO3 duiuent Vi .

Bce merpuku -/ -aTpuGyTta cymmupyroTes H o6pasyror ! -mokasarens kadecTBa. Korna Bee
aTpuOyTHl OIICHEHBI MO KAXKIOMY M3 IOKa3aTeliel KadecTBa, MPOHM3BOJUTCS CyMMapHasl OlLCHKa
OTICTBHOIO T[IOKa3aTellsd, a IOTOM W WHTErpajbHas OIEHKAa KadecTBa C YYETOM BECOBBIX
ko3 puimenToB Beex nokasarenei [10.

B koHEYHOM WTOre pe3ysbTaT OLEHKU KadecTBa sBIsieTCS KputepueM 3(dexkTuBHOCTH U
11eJIECO00Pa3HOCTH TMPUMEHEHUS METOJIOB TPOSKTUPOBAHMS, WHCTPYMEHTAIBHBIX CpPEICTB U
METOJIMK OICHUBAHUS PE3yJIbTATOB CO3JIaHMsI IPOrPAMMHOTO MPOAyKTa Ha ctaausx XKL

Jliist M3J10)KeHUsT OLICHKU 3HAYCHUH MOKa3aTesiel KauecTBa ucroJib3yercs cranaapt [10.4], B
KOTOPOM TPEJCTABJICHBI CIEAYIOIINE METOIbl: U3MEPUTEIIbHBINA, PErUCTPAIIMOHHBIH, PACYCTHBIA U
OKCIEPTHBIN (a TakkKe KOMOWHAIIMM JTUX METOJOB). MI3MepHuTeabHBI MeTo 0a3upyercss Ha
WCIIOJIb30BAHUU HW3MEPHUTEIBHBIX W CICIHAIBHBIX POTPAMMHBIX CPEICTB IS TOJYYCHUS
undopmanuu o xapakrepuctukax I1O, nHampumep, ompeneneHue oObema, YHClIa CTPOK KOJa,
OTepaTopoOB, KOJTUYECTBA BETBEH B IpOrpaMMe, YUCIIO TOYEK BXO/a (BBIX0O/Ia), PEaKTUBHOCTD U Jp.

PeructpaiinoHHbIN METO MCTIONB3YETCs TIPU MOJACYETEe BPEMEHH, YUClia COOEB WM OTKA30B,
Havana 1 koHa pabots! [10 B mporiecce ero BhIMOTHEHHUS.

Pacuetnbiit mMeton 6azupyercs Ha CTATUCTHUYECKUX JAHHBIX, COOpPaHHBIX IMPH MPOBEICHUU
UCIIBITAHUH, AKCILTyaTaIllH u COTMPOBOXKICHUU I10. PacuetHbiMu METOJIaMU
OLICHUBAIOTCS TIOKA3aTeNn Ha/IeKHOCTH, TOYHOCTH, YCTOMUYUBOCTH, PEAKTUBHOCTH U JIp.
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OKCIEPTHBIA METOJ] OCYIIECTBISETCS IPYNIION KCIEPTOB - CIELMATUCTOB, KOMIIETEHTHBIX B
pemeHnn naHHOM 3amaun wim Tuna [10. Mx oueHka 06a3upyercss Ha ONbBITE W WHTYUIUH, a HE Ha
HENOCPEACTBEHHBIX PE3yJIbTaTaX pacdyeToB WJIM SKCIEPUMEHTOB. DTOT METOJ IPOBOAUTCS IYyTEM
MPOCMOTpPa TPOTPaMM, KOIOB, COMPOBOAUTEIBHBIX JTOKYMEHTOB M CIIOCOOCTBYET KayeCTBEHHOMU
OLIEHKH CO3JIJaHHOTO MPOoayKTa. [Jjis 3TOro ycTaHaB/IMBalOTCS KOHTPOJIUPYEMBIE IPU3HAKU, KOTOPBIE
KOPpEIUPOBAaHHBI C OJHUM WJIM HECKOJbKHMH I10Ka3aTesIMM KadecTBa M BKJIIOUEHBI B ONPOCHbIE
KapThl AKCHEPTOB. MeTo/l MpUMEHSETCsl MPU OLCHKE TAaKUX IOKa3aTeseil, KaKk aHalIu3UpyeMOCTb,
JOKYMEHTUPYEMOCTb, CTpYKTyprupoBaHHOCTh 110 u np.

Jlnsi  OLIGHKM 3HAYEHWM MoOKa3aTeled KauecTBa B 3aBUCUMOCTH OT OCOOCHHOCTEH
WCTOJIB3yEMbIX IMU CBOWCTB, HA3HAUYEHUS, CIIOCOOOB MX OIPEICTICHHS HCIIOIb3YIOTCS:

— 1mxaya merpuueckas (1.1 - abcomotHas, 1.2 - oTHOocuTeNbHAA, 1.3 - HHTErpanbHast);

— IIKaJla HopsAKoBas (paHroBas), MO3BOJISAIONIAs PAaHXKUPOBATh XapaKTEPUCTUKU MyTEM
CpaBHEHHUS C ONIOPHBIMU;

— Kijaccu(UKallOHHAs IKajla, XapaKTepusylollas Hajduuyhe WIM  OTCYTCTBHE
paccMaTpuBaeMOro CBOMCTBA y OLIEHUBAEMOTO ITPOrPAMMHOI0 00€CIIeUEHUSI.

[Tokazarenu, KOTOpbIE BBIYUCIAIOTCS C TOMOIIbIO METPUUECKHUX UIKal, Ha3bIBAIOTCS
KOJIMYECTBEHHBIE, a ONPE/ENIIeMble C TOMOIIBIO MOPSAKOBBIX M KIACCU(DUKAIIMOHHBIX IIKaJI -
KayeCTBEHHBIE.

ATpuOyTbl TNpPOrpaMMHON CHUCTEMBI, XapaKTEpU3YIOLIUE €€ KauyecTBO, H3MEpSIOTCS C
HCIIOJIb30BAHMEM METpPUK KadecTBa. MeTpuka ompenensier Mepy aTpuOyrta, T.e. MEPEMEHHYIO,
KOTOpPOM MpHUCBauMBaeTCsl 3HAUEHHWE B pe3yjbTaTe M3MepeHus.Jljs MpaBUIILHOIO HCIOJIB30BAaHUSA
PE3yJbTaTOB U3MEPEHUN KaXKasi Mepa UICHTU(UIUPYETCS IKaIOoH H3MepeHuil.

Crangapt ISO/IES 9126-2 pexomeHayeT NPUMEHATh 5 BUAOB IIKaJl W3MEPEHUS 3HAUEHUH,
KOTOpBIE€ YHOPSAA0YEHBI OT MEHEE CTPOroil k OoJiee CTpOrou:

— HOMMHAJIbHAs IIKajla OTPa)kKaeT KaTeropuu CBOMICTB OIEHMBAEMOro oObekTa 0e3 Mx
YIOPSAIOUYEHHS;

— MOPSAKOBAs MIKAJA CIYXKUT JUIs yHOPAJOYUBAHUS XapAKTEPUCTHKHU 10 BO3PACTAHUIO
WM YOBIBAHHUIO ITyTEM CpaBHEHUS UX C 0a30BHIMH 3HAUCHUSIMU;

— WUHTepBajbHAs IIKajla 3a7aeT CyIIEeCTBEHHbIE CBOMCTBa 00beKTa (Hampumep,
KaJICHJIapHas Jarta);

— OTHOCHUTENbHAsl IIKaja 3a/aéT HEKOTOpOE 3HAaYeHHE OTHOCUTENbHO BbIOpaHHOU
€AVMHULBI;

— aOcoJioTHas IIKaja yKa3bplBaeT Ha (pakTHYecKoe 3HAYEHHE BEMYHHBI (HAmpumep,
YHUCIJIO OMMOOK B mporpamme pasHo 10).

N3 Bcex oOmactedt mporpaMMHON — WHXeHepuH HaaekHocTh [IC  sBisercs  camoi
uccienoBaHHoON obOnacteio. Eif mpeamiecTBoBana pa3paboTKa TEOPHUH HANEKHOCTH TEXHHUYECKHX
CpelICTB, OKa3aBllas BiusHHE Ha pas3Butue HaaexkHoctu [IC. Bomnpocamu nagexnoctu IIC
3aHuManuce  paspabotunku  [IC,  mbITasick  pa3HbBIMH ~ CHUCTEMHBIMH  CPEICTBaMU
00ecreunTh HAJeKHOCTh, YJOBIETBOPSIONIYIO 3aKa3yhKa, a TakKe TEOPETUKU, KOTOphbIe, H3yuas
npupoay ¢pyukunonuposanus [1C, coznanu MareMaTH4eCKHe MOJICIH HAJIC)KHOCTH, YUYUTHIBAIOIINE
pasnbie acnekTsl paboTsl [IC (Bo3HMKHOBEHUE OIMIMOOK, cOOEB, OTKA30B U JP.) U MO3BOJSIOLINE
OLICHUTh  peaJbHYIO HaJIe)KHOCTh. B pesynbrate HagexHocTh [IC  chopmupoBanace  Kak
CaMOCTOsATeNIbHAs TeOpeTHUecKas i npukiaaHas Hayka [10.5-10.10, 10.16-10.24].

Hagexxnocts cnoxkubix  [IC  cymiecTBeHHBIM  00pa3oM  OTJIMYAETCS OT  HAJIeKHOCTH
anmapatypsl. Hocutenu nanubeix (daiiniel, cepBep 1 T.M.) 00JagarOT BBICOKOM HAJEKHOCTHIO,
3alKMCcy Ha HUX MOTYT XPaHUTHCS JUTMUTENHHOE BpeMsi 0e3 pa3pyllieHHus, MOCKOIbKY (HU3HMUECKOMY
pa3pyLIEHUIO OHU HE MOJBEPraroTCs.

C ToukH 3peHHs MPUKIATHOW HAyKH HAJEKHOCTb - 3TO crnocoObHOCcTh [IC coxpaHsTh cBOM
cBoiicTBa (0€30TKa3HOCTh, yCTOMYMBOCTh U Jp.), TIPEe0Opa3OBbIBATh HCXOJHBIC JaHHBIE B
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pe3ysbTaThl B TEUEHHE ONIPEICIIEHHOTO INPOMEKYTKA BPEMEHU IPH OIPENEICHHBIX YCIOBUAX
skcrutyaranuu. CHwkenne HagexxHoctu [IC mpoucxoauT u3-3a ommOOK B TpeOOBAHUSX,
MPOEKTHUPOBAHUU U BBHIMOIHEHUH. OTKa3bl U OMIMOKH 3aBUCAT OT CIIOCO0A MPOM3BOICTBA MPOIYKTa
U NOSIBJISIFOTCS B IpOrpamMMax Iy UX UCIIOJIHEHUU Ha HEKOTOPOM IPOMEKYTKE BPEMEHH.

s MHOTHX CUCTEM (mporpamm U JTAHHBIX ) HaJIE)KHOCTD - IJIaBHAsI
neneBasi QyHKIMA peanu3aiui. K HEKOTOphIM THIIaM CHUCTeM (pealbHOTO BPEMEHH, pajgapHbIe
CUCTEMBbI, CUCTEMBI OE€30MMACHOCTH, MEAULIMHCKOEO0OPYI0BAaHUE CO BCTPOCHHBIMU NIPOrpaMMaMH U
Ip.) TPEObsIBISIIOTCS  BBICOKME TpeOOBaHMSI K  HAJIEKHOCTH, TaKHe, KaK OTCYTCTBHE
OIMOOK, TOCTOBEPHOCTH, 0€301TaCHOCTH H JIP.

Taxum oOpazom, oreHka HanexxHOCTH [IC 3aBUCHT OT 4MCiIa OCTABIIMXCS U HE YCTPAHEHHBIX
omuOoK B mporpammax. B xome skcruryatanuu [IC ommOku OOHApYKUBAIOTCS U yCTPAHSIOTCS.
Ecmu npu ucnpaBieHr#r OmMMOOK HE BHOCSTCS HOBBIE WIIH, IO KpaifHEW Mepe, HOBBIX OIIHOOK
BHOCHUTCSI MEHBIIIE, YeM YCTpaHseTcs, TO B XOJ€ SKCIUTyaTraluuu HajexkHOcTh [IC HenpepbBHO
BO3pacTaeT. YeM MHTEHCUBHEE MPOBOJIUTCS IKCIUTyaTallHsl, TEM UHTEHCUBHEE BBISBIISIOTCS OLIMOKH
1 ObICTpEE pacTeT HAJEKHOCTh CUCTEMBI U COOTBETCTBEHHO €€ Ka4eCTBO.

Hanexuocts siBisiercss  ¢yHkiuel ot omumbok, ocraBummxcd B I[IC mocne BBoma ero B
skcrutyatauio. [IC 6e3 ommbok sBisieTcst abcomoTHO HajekHbIM. Ho st Oonplimx mporpamm
abCoIIIOTHAs HaJIe)KHOCTh IPAKTUUECKH HefocTmxkuma. OcrtaBuivecs HeOOHapyKEHHbIE OLIMOKU
MIPOSABIIAIOT ce0sl BpeMsi OT BPEMEHHU IPHU ONPENENICHHBIX YCIOBUAX (HampUMep, MpU HEKOTOPOMH
COBOKYITHOCTH HCXOJHBIX IaHHBIX) COMTPOBOXK/ICHHS M SKCILTyaTalluu CUCTEMBI.

Hns  ouenku HagexHocth [IC HUCHONB3YIOTCS TakWe CTAaTUCTHYECKHE TIOKa3aTellH,
KaK BEPOSITHOCTh M BpPeMsi O€30TKa3HOW pabOThI, BO3MOKHOCTh OTKa3a M 4acTOTa (MHTEHCUBHOCTH)
oTka30B. [lockonbKy B KauecTBe MPUUYHMH OTKA30B PACCMAaTPUBAIOTCS TOJBKO OIIMOKHU B ITPOrpaMMe,
KOTOpBIE HE MOTYT caMoycTpaHuThcs, To [IC crnemyeT OTHOCUTH K Kiaccy HEBOCCTAHABIIMBAEMBIX
CHCTEM.

[Ipn xaxaoM MpOsSBICHUH HOBOM OIIMOKH, KaK MPaBUIIO, MPOBOAUTCS €€ JOKaIU3alus U
ucnpasiienue. CTporo ropopsi, HabpaHHasi 10 3TOT0 CTaTHCTHUKA 00 OTKa3ax TepseT CBOE 3HAUCHUE,
TaK Kak Mocje BHECEHHs M3MEHEHUH Iporpamma, 1o CyuiecTBy, SBIISETCS HOBOM mIporpammoi B
OTJIMYME OT TOM, KOTOpask A0 ATOr0 UCTIBITHIBAIACK.

B cBs3u ¢ ucnpasnennem omu6ok B [IC HaneKHOCTh, T.€. ee OoTHeNbHbIe aTpuOyThl, OyAyT
BCE BpeMs M3MEHSThCS, KaK MPaBUIIO, B CTOPOHY yiyulieHus. CienoBaTeNbHO, UX OLEHKa OyaeT
HOCUTb BpPEMEHHBbIM U TNpUOIMKEHHbIH XapakTep. [loaToMy BO3HHKaeT HEOOXOAUMOCTh B
WCIIOJIb30BAHUU HOBBIX CBOMCTB, aJ€KBAaTHBIX pPEaJbHOMY IIPOLECCY H3MEpPEHUs HaAEKHOCTH,
TaKHX, KaK 3aBUCUMOCTh HHTEHCUBHOCTU OOHAPY>KEHHBIX OIIHUOOK OT YKCia MPOTOHOB IMPOTrPaMMBI
Y 3aBHCHMOCTH OTKa30B OT BpeMeHUu ¢yHkimonuposanus [1C u 1.11.

K ¢axropam rapantuu Hafe)KHOCTH OTHOCSATCS:

— PHCK KaK COBOKYITHOCTb yIpo3, MPUBOJSIIMX K HEOIArONpHUSTHBIM IMOCIEICTBUSAM U
y1epOy CUCTEMBbI WU CPEIIbI;

— yrpo3a Kak MpOosiBJICHHE HEyCTONYUBOCTH, HAPYIIAIOIIEH 0€30MacHOCTh CHCTEMBI;

— aHaJlu3 pUCKa - U3yUeHHUE YIPO3bl UM PUCKA, UX YaCTOTA U MOCIIEICTBUS;

— IIEJIOCTHOCTH - CIIOCOOHOCTb CHCTEMBI COXPAaHATh YCTONYHUBOCTH PabOTHI M HE UMETh
pucka;

Puck mpeoOpasyeT W yMEHbIIAET CBOWCTBA HA/EKHOCTH, TaK KaK OOHapy>KEHHbIE OIIMOKU
MOTYT MPUBECTHU K YIPO3€, €CIIM OTKA3bl HOCSAT YaCTOTHBIN XapakTep.

Ocnoenvle nonamus 6 npoonemamuxe naoexcnocmu I11C

dopmanbHO Mojenu oueHku HaaexHocTH I[IC OGazupyrorcss Ha TEOpUM HANEKHOCTH HU
MaTeMaTHYECKOM anmnapare C JOMYyLIIEHMEM HEKOTOPBIX OrPAaHMUYEHUH, BIUSIOUINX HA OTY OLIEHKY.
I'maBHBIM HCTOYHMKOM HH(pOpPMAIMM, UCHOJIb3YyEMOM B MOJENSIX HAJEKHOCTH, SBJISETCS MpOoLece
TecTupoBaHus, dkciuryaranuu IIC u pasHoro Buia cuTyauuu, BO3HUKaomue B HUX. Curyanuu
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MOPOXKAAIOTCS BO3HUKHOBeHHEM ommoOok B IIC, TpeOyloT MX ycTpaHEeHUs Ui HPOJOJIKCHHUS
TECTUPOBAHUS.

ba3oBbIMU TMOHATHAMH, KOTOPBIE HCIIOJIB3YIOTCS B Mozensax HazaexkHoctu IIC, sBusrorcs
[10.5-10.10].

Ortxkas I1C (failure) - ato nepexon I1C u3 paboTaromero cocTosHus B Hepabodee WM Korjaa
MI0JIy4aroTCs Pe3yJIbTaThl, KOTOPbIE HE COOTBETCTBYIOT 3a/laHHBIM JIOIYCTUMbIM 3HaueHusM. OTka3
MOJKET OBITh BBI3BAaH BHEIIHUMH (hakTopamu (M3MEHEHHUSMH DIIEMEHTOB CPEJbl SKCIUTyaTalluu) U
BHYTPEHHHUMHU - nedexkramu B camoii [1C.

Hedexr (fault) B IIC - 370 mocnencTBue MCHOIB30BAHUS AIIEMEHTa MPOTPaAMMBI, KOTOPBIN
MOXKET NPUBECTH K HEKOTOPOMY COOBITHIO, HAlpUMEp, B pe3yJibTaTe HEBEPHON HHTEpIIpEeTaluu
ATOTrO JJIEMEHTa KOMITBIOTepOoM (Kak omrnOka (fault) B mporpamme) nim 4enoBekoM (ommuoOka (error)
ucnonautens). Jedekr sBusercs ciuencTBUeM omIMOOK pa3paboTumka Ha JIOOOM M3 MPOIECCOB
pa3paboTKu - B ONHCAaHMM cCHelU(HUKAIUi TpeOOBaHUN, HAyalbHBIX WM IPOEKTHBIX
crenu(puKanusixX, OSKCIUIyaTallMOHHOW JoKyMeHTanmuu u T.1. Jledpekrslr B mporpamMme, He
BBISIBJICHHBIE B PE3yJIbTaTe MPOBEPOK, SBISAIOTCS UCTOYHUKOM MOTEHIIMAJIBHBIX OMIMOOK M OTKa30B
IIC. IlposiBnenue nedexkra B BUIE OTKa3a 3aBUCUT OT TOro, KakoW IyTb OyJeT BBINOJHATH
CHEIHAIUCT, YTOOBl HAMTH OMIMOKY B KOJ€ WJIM BO BXOJHBIX JaHHBIX. OJHAKO HE KaXIbIi AedexT
[1C moxeT BI3BaTh OTKa3 WM MOXKET ObITh cBsizaH ¢ aedexkroM B [1C wimm cpensl. Jlroboit oTkas
MO>KET BbI3BATh aHOMAJIUIO OT MPOSBIIEHUS BHEIIHUX OLIMOOK U A€(PEKTOB.

OmmOka (error) MOXKeT OBITh CIEICTBHMEM HEJOCTaTKa B OJHOM W3 IPOILIECCOB Pa3pabOTKH
IIC, koTophlii MNPUBOIUT K HENPAaBUIBHOW HWHTEPIPETAUU MPOMEKYTOUHONH HHPOpMAIUH,
3aJlaHHON pa3pabOTUYMKOM WM MPU MPUHATHU UM HEBEPHBIX PEIICHUN.

NHTEHCHMBHOCTh OTKA30B - 9TO 4YacTOTa MOsBIEHUs oTKa3oB win nedextoB B [IC mpu ee
TECTUPOBAHUHU WM SKCIUTyaTal|H.

[Ipn BBIIBIEHUMH OTKJIOHEHMSI pE3yJbTAaTOB BBIMNOJHEHUS OT OXHUIAEMBIX BO BpeMs
TECTUPOBAHUS WM COMPOBOXKACHUS OCYIIECTBISETCS MOUCK, BBISICHEHUE NPUYMH OTKJIOHEHUN M
UCIPABJIEHNE CBA3AHHBIX C ITUM OIINOOK.

Mopenu ouenku HanexHocTH [IC B kauecTBe BXOAHBIX MMAPAMETPOB UCIOJIB3YIOT CBEIECHUS
00 ommnoOKax, 0TKa3ax, UX MHTEHCUBHOCTH, COOPaHHBIX B MPOIlEcCEe TECTUPOBAHUS U IKCILTyaTalllu.

Knaccugpukayua mooeneit naoexcnocmu

Kak wu3BecTHO, Ha JMaHHBIH MOMEHT BPEMEHH pa3padOTaHO OOJIBIIOE KOJIMYECTBO MOJICIIEH
HagexxHoctn [IC m umx momudukamuii. Kaxmgas w3 3TUX Mozened omnpenenseT (QyHKIUIO
HaJeKHOCTH, KOTOPYIO MOXXHO BBIYMCIHMTH IIPU 33JaHUU €W COOTBETCTBYIOIIMX JIAHHBIX,
coOpaHHbIX BO Bpems (pyHkunonupoBanus [1C. OCHOBHBIMHU JaHHBIMU SIBJISIOTCSI OTKa3bl U BpEMsI.
Jpyrue nononHUTENbHbIE TapaMeTpbl CBA3aHbl ¢ TUIIOM [1C, ycnoBusMu cpelibl U 1aHHBIX.

BBuay Oosnbiioro paznoodpasust Mojenei HaeKHOCTH pa3paboTaHO HECKOJBKO MOAXO0/I0B K
KJIacCU(pUKAMU 3TUX Mojieneld. Takue Mmoaxoabl B 1I€JIOM OCHOBBIBAIOTCS HA MCTOPUU OLIMOOK B
npoBepsiemoit u Tectupyemoit IIC na »srtamax KL OpHolt w3 kinaccudukanuii mozenei
Hagexxnoctu [1O sBusercs knaccudukanus Xerda [10.10]. B welt mpeanaraercs pasnaesiceHue
MOJIeJICH Ha MPOTHO3UPYIOIIUE, H3MEPHUTEIILHBIC U OlICHOUHBIE (pHC. 1).

[IporHo3upyromme  MOJEIN HAJACKHOCTH  OCHOBAHbl Ha  M3MEPEHUUM  TEXHUYECKUX
XapaKTEPUCTHK CO3/1aBAEMOM MPOrpaMMbl: JJIMHA, CIOXKHOCTh, YHMCIO LHUKIOB M CTENEHb HUX
BIIO’KEHHOCTH, KOJIMYECTBO OIMOOK Ha CTPAHMILY ONEPATOPOB MPOrPaMMBI U JP.

Hanpumep, Monens Motnu-bpykca OCHOBBIBaeTCA Ha JUIMHE U CJIOKHOCTH CTPYKTYPBI
nporpamMmbl  (KOJIMYECTBO BETBEH, IIMKIOB, BIOXEHHOCTh IMKIOB), KOJMYECTBE M THUMAX
NEpEeMEHHbIX, a TakXke uHTepdeiicoB. B 3TUX MoAensx AIuHa MOpOrpamMMbl CIYXKHUT IS
MIPOrHO3UPOBAHMs KOJMYeCTBa OWIMOOK, Hampumep, s 100 omeparopoB mporpamMmbl MOXKHO
CMOJIENIMPOBATh HMHTEHCUBHOCTH OTKA30B.
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Mojaean nagexnoctu INC

/ / \

Fporuosupyiounte Hamupureasinie Ouenoviinie
A 4 A 4 v l l v
Monemm
Moaeaun Sex Moacan ¢ Myecu, Moaem
Moaenk Moaean Moo= ‘2
» noacueTa noacyeToM REDOMA nojicenn
Xoncreaa Bpyxca - = = o
OHGOK OUINOOK 00nacTH 000K
ARHHBIX

Puc. 1. Knaccuduxarus Mojeneii HaJie)KHOCTH
Mopens Xosncreaa MpOrHO3MPyeT KOJMYSCTBO OIMIMOOK B MPOrpaMMe B 3aBHCUMOCTH OT €€
o0beMa M TAaKHMX JAHHBIX, KaK 9UCIO orepauuii ( n ) 1 omnepaHaoB ( ng ), a Takke ux oOuiee
qucIno ( Ny, Na ).
Bpems mporpaMMupoBaHus POrpaMMBbI TIpeTaraeTcs BRIYUCISTD 110 CIeayomei GpopmyIie:
n1Na(nj log, ny + nalog, no) log, ny

2195

rae S . gycno Crpayna (XoJicTten NpHUHSIT paBHBIM 18 - 4HCIIO YMCTBEHHBIX ONEpalnuil B
SAVHUILY BPEMEHH ).

O06bem BeIUHCIAETCS 1O hopmyIie:

V = (24 n3)logy (2 + nsy),

rae Ny . MaKCUMAaJIbHOE YHCJIO PA3INYHBIX OTICPAIIUH.

N3meputenpHble MOJETM TPEAHA3HAYCHBI JJIi WM3MEPEHHS HAJS)KHOCTH TMPOrPaMMHOTO
obecrieueHus1, pabOTAIOIIETO C 3aJJaHHON BHENIHEH cpefoil. OHM UMEIOT CIICIYIONTNE OTPaHUYCHUS:

MporpaMMHOE OOecTieueHHe He MOIU(UIMPYETCS BO BpeMs IEpHOJa W3MEPEHUN CBOWCTB
HaJEeKHOCTH;

0OHapyKEHHBIC OIIMOKN HE UCTIPABIISIIOTCS,

M3MEPEHUE HAACKHOCTH MPOBOJUTCS IS 3apMKCUPOBAHHON KOH(HUTypaluy MporpaMMHOTO
obecrieueHus.

TUNUYHBIM PUMEPOM TAKUX MOJENeH sBisitoTcs Moaenn Henbcona u PamamypTtubacranu u
ap.Mopenb  OIEHKM HaJIeHOCTH HenbcoHa OCHOBBIBAaCTCS Ha BBITOJIHEHUHU K-IPOTOHOB
MIPOTrpaMMBbI IIPH TECTUPOBAHUH U TIO3BOJISIET ONPEACIIUTh HAJICKHOCTh

R(k) = exp|— Z Vit;A(t)],
' < 1]

rae '/ - Bpems Bbmonnenus -/ -nporoua, Alt) = = [111 (L —q ]] wnpu 1l = * ona
MHTEPIPETUPYETCS KAK MHTEHCUBHOCTh OTKA30B.
B mpouecce HCIBITAHMIT IPOrpaMMBI HA TECTOBBIX || IPOrOHax OLCHKA HAIEKHOCTH
BBIUKCIIAETCA 10 hopMyIie
— Ty

|
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rae k- qucno [IPOrOHOB IPOrPAMMBI.

Takum oOpa3oM, naHHAs MOJENb pacCMaTPUBACT MOJYYECHHBIE KOJMYECTBEHHBIC JAHHBIE O
IIPOBEJICHHBIX IIPOTOHAX.

OneHoYHbIE MOJIETN OCHOBBIBAIOTCSI HA CEPUU TECTOBBIX IIPOrOHOB M IIPOBOJATCS HA ATAIax
tectupoBanus [IC. B TectoBOll cpene omnpenenseTcst BEpOATHOCTh OTKa3a MpOorpaMMmbl IpU €€
BBIIIOJIHEHUH UJIU TECTUPOBAHMU.

Oty tunel Mojened MoryT mnpuMeHsaThess Ha odtamax KL, Kpome toro, pesyibrarhbl
IIPOrHO3UPYIOIIMX MOJIETIEH MOTYT UCIIOJIb30BAThCS KaK BXOJHBIE JAHHBIE JUIsl OLIEHOYHOM MOJEIIH.
Nwmetrorcs Mmoaenu (Harpumep, Mojiesib Myccbl), KOTOpblE MOXHO pacCMaTpuBaTh Kak OLEHOYHYIO U
B TO € BpeMsl Kak u3MepuTeabHyto mozens [10.16, 10.17].

Hpyroii Bun knaccudukanuu moxenerd npemtoxuin ['oan [10.18, 10.19], cormacHo koTopoii
MO/IETN HaJIeXKHOCTU 0a3UpPYIOTCS Ha OTKa3ax U pa3OMBAIOTCS Ha YEThIpe Kilacca MOJEei:

0e3 mojcueTa OIMMOO0K;

C TMOJICUETOM OTKa30B;

C IOJICEBOM OIIMOOK;

MOJIEJIA ¢ BBIOOPOM 00J1acTel BXOIHBIX 3HAUCHUH.

Mopnenu 6e3 moacuera OMIMOOK OCHOBAHBI Ha HM3MEPEHMM HMHTEpBaja BPEMEHH MEXIY
OTKa3aMH U MO3BOJISIIOT CIIPOTHO3UPOBATH KOJMYECTBO OMIMOOK, OCTaBIIMUXCS B porpamme. [Tocne
KaXXJIOr0 OTKa3a OLIEHHWBAETCS HA/EKHOCTh M ONpEIeNseTcss CpeaHee BpeMs 10 CJeAyIOUIero
otkaza. K Takum mopensam otHocsatcs Mmoaenu JlxennHckn i Mopannel, [lluka ByneeproHa u
JIutByma-Bepamna [10.20, 10.21].

Mogenu ¢ moOJACYETOM OTKa30B 0a3UPYIOTCS Ha KOJIMYECTBE OIIMOOK, OOHApy>KEHHBIX Ha
3aJlaHHBIX MHTEpBalax BpeMeHU. BO3HMKHOBEHHE OTKAa30B B 3aBHCHUMOCTH OT BPEMEHH SBISETCS
CTOXaCTHUYECKUM IPOLECCOM C HEMpPEpPhIBHON MHTEHCUBHOCTHIO, @ KOJUYECTBO OTKA30B SIBISETCS
cnyyaitHoi BenmunHOW. OOHapyXKEHHBIE OIMMOKH, KakK TMPaBUJIO, YCTPAHSIIOTCA W TOITOMY
KOJINYECTBO OLIMOOK B €IMHMIy BpeMEHH yMmeHbliaercs. K aToMy kiaccy mojenedl oTHOCATCS
mogenu [llymana, Illuka- Bynseprona, ITyacconoBckast momens u ap. [10.21-10.24].

Mogenu ¢ mojaceBoM OHMIMOOK OCHOBAaHBI HAa KOJUYECTBE YCTPAHEHHBIX OLUIMOOK U IOJCEBE,
BHECEHHOM B IPOIPaMMy UCKYCCTBEHHBIX OHIMOOK, THUI U KOJIMYECTBO KOTOPBIX 3apaHEe U3BECTHBI.
3areM omnpenensercs COOTHOIIEHHE 4YMCIa OCTaBIIMXCS HPOTHO3UPYEMBIX OHIMOOK K YHCITY
HCKYCCTBEHHBIX OIIMOOK, KOTOPOE CPABHMBAETCSI C COOTHOIIEHHWEM 4YHCIa OOHAPYXKEHHBIX
JeWCTBUTENBHBIX OINOOK K YMCITy 0OHapyKEHHBIX HCKYCCTBEHHBIX OIIMOOK. Pe3ynbraT cpaBHEHUs
UCIIOJIb3YETCSl JUIsl OLICHKM HAJEKHOCTH M KadecTBa nporpammsbl. [Ipy BHeceHMM H3MEHEHHMH B
IIPOrpaMMy IPOBOJUTCS IIOBTOPHOE TECTHPOBAHME M OLCHKA HANEKHOCTH. OJTOT IOAXOJ K
OpraHM3alMy TECTHUPOBAHMsI OTIMYAETCS T'POMO3AKOCTBIO M PEIKO MCIONb3yeTCsd M3-3a
JONOJHUTEIBHOIO 00beMa paloT, CBA3aHHBIX C MOAOOPOM, BBINOJIHEHHEM M YCTpaHEHHUEM
HCKYCCTBEHHBIX OIINOOK.

Mozenu ¢ BBIOOPOM 00JIaCTH BXOJIHBIX 3HAUEHHH OCHOBBIBAIOTCS Ha MeHEepalMd MHOXECTBA
TECTOBBIX BBIOOPOK U3 BXOJHOI'O paclpeselieHus, U OLEHKAa HaJAEeXKHOCTU MPOBOIUTCS IO
MIOJIlyYEHHBIM OTKa3aM Ha OCHOBE TECTOBBIX BHIOOPOK U3 BXOAHOH obnactu. K aTomy Tuny monenei
OTHOCHUTCSI MoJesb HenbcoHa u 1p.

Takum oOpa3oM, kiaccudukanuss MoJenel pocTa HaJAeKHOCTH OTHOCHUTENBHO Ipoliecca
BBISIBJIICHUS OTKA30B, (PAKTUYECKU pa3/ieieHa Ha JIB€ TPYIIIbL:

MOJIEIN, KOTOPbIE PACCMATPUBAIOT KOJUYECTBO OTKA30B KAK MapKOBCKHI IPOLIECC;

MOJIETN, KOTOPBhIE pACCMATPUBAIOT MHTEHCUBHOCTh OTKa30B KaK ITyaCCOHOBCKMM ITpoLiecC.

®daxTop pacnpeneacHus] MHTEHCUBHOCTH OTKAa30B pa3feiisieT MOJEIHN Ha SKCIIOHEHIIMAIBHBIE,
norapupMuUecKue, reoMmeTpuieckue, OailecoBckue u ap.

Mapkoecmte U nyacconoeckKue MOOeNU HAOEHCHOCMU
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MapKoBCKHil Ipoliecc XapaKTepu3yeTcs JUCKPETHBIM BPEMEHEM U KOHEUHBIM MHO>KECTBOM
cocTosiHui. BpemeHnHol mapaMeTp mpoOeraeT HeOTpUIATEIbHBIC YHCIOBBIC 3HAUCHHS, a MPOLIECC

(12)

o ) .
(memouka) ompezenseTcs HAOOPOM BEPOSITHOCTEH mepexoaa Pij , T.€. BEPOSTHOCTBIO MEPEUTH

na Tl -mare u3 cocrosrms ! B cocrosiue -/ . [Ipouecc Ha3bIBACTCS OJHOPOIHBIM, CCIH OH HE
3apucut oT /. B wmopensx, Oasupyrommxcs Ha mporecce MapkoBa, NpPEINoiaraercs, uTo
KoM4uecTBO jedekToB, oOHapyxkeHHbIX B [IC, B 1F000i1 MOMEHT BPEMEHH 3aBHCHT OT IOBEICHUS
CUCTEMBI M TIPEJCTABIIACTCS B BHJE cranuoHapHod mermu Mapkosa [10.5, 10.7, 10.10]. IIpu stom
KOJINYECTBO J1e(EKTOB KOHEYHOE, HO SBIISCTCS HEM3BECTHON BEIIMYMHOW, KOTOpas 3adaeTcs st
MOJIeNIM B BHJE KOHCTaHTHI. MIHTeHCHMBHOCTH OTKa30oB B [IC wim CKOpOCTH Tpoxoja IO IenH
3aBHCHUT JIMIIb OT KOJHM4YecTBa NedeKToB, KoTopbie octamuck B IIC. K atoii rpynme mopeneit
otHocsTcs: Jlxenuacku- Mopanasl [10.20], [lluka-Bynseprona, lllantukymepa [10.21] u ap.

Hwxke paccmaTtpuBaroTcss HEKOTOPHIE MOJIENN HAIEKHOCTH, KOTOpBIE O00ECHEUMBAIOT POCT
Hagexxaoctu [10 (momenu pocra mHanmesxHoctu [10.7, 10.10]), HaxomaT mMpoKoe MPUMEHEHUE Ha
JTare TECTUPOBAHUS H OMNKCHIBAIOT TMpolecc OOHApyKEHUS OTKa30B TPU  CIEIYIOLINX
MPETOI0KCHUSAX

Bce ommOku B [1C He 3aBUCAT IpyT OT Apyra ¢ TOYKH 3PEHUS JIOKAIN3ALUU OTKA30B;

MHTEHCUBHOCTh OTKAa30B MPOMOPIMOHANbHA TeKyleMy uuciy omubok B IIC (yObiBaeT npu
TECTUPOBAHUU IIPOIPaMMHOT0 00OECTIeUeHMs);

BEPOSTHOCTH JIOKATM3AIIMH OTKa30B OCTAETCSI TOCTOSTHHOI;

JIOKAJIM30BaHHBIC ONMTUOKH YCTPAHSIOTCS J0 TOTO, KaK TECTUPOBaHUE Oy/IET MPOIOIHKEHO;

MIPU YCTPAHEHUHU OUTMOOK HOBBIE OIIMOKU HE BHOCSATCS.

[TpuBenem ocHOBHBIE 0003HAYCHHUS BEIMYHMH MTPH OMTUCAHUN MOJIETIEH pocTa HaJe)KHOCTH:

Tl - qucno o6HapykeHHbIX 0TKa30B [10 3a BpeMs TGCTHpOBaHI/ISI

A

Y ;o
Si . MOMEHTBI BPEMEHU OTKa30B (IMUTEIHHOCTh TECTUPOBAHUS 1O 2 -0TKa3a), (') Xk

— l..... m .

- UHTEpBaJIbl BPEMEHU MEX]Ty OTKa3aMHU 1 — 1y ,mpu

1 - MPOJIOJDKUTEIILHOCTE  TecTUpoBaHuss [1O  (BpeMs, i KOTOPOTO OIpEIeisieTCs
HaJIEXHOCTB ),

IV - onenka yncia omroOok B [10 B Havase TeCTUPOBAHUS;

M - OLIGHKA YHCJIA IPOrHO3UPOBAHHBIX OIIHMOOK;

MT . OIICHKA CPEJIHEr0 BPEMEHHU JIO CJICAYIOMIErO 0TKa3a;

E { T‘ ). OIICHKA CPEIHEr0 BPEMEHH JIO 3aBEPILICHUS TECTUPOBAHHUS,

Var(T,)

- OOCHKAa ,Z[I/ICHepCI/II/I;
') f 1
R(t)

Z:,' (). (GyHKIUS prcKa B MOMEHT BpeMEHU { Mexay b L wi -0TKa3aMH;
C - KO3 PUIHMEHT MPOIOPIUOHATBHOCTH;

- pynkuusa Hagexxnoctu [10;

b - wacrora oOHapyKEHHS OIIHNOOK.

Janee paccMaTpuBarOTCS HECKOJIBKO MOJEJIEM pocTa HaJIe)KHOCTH, OCHOBAHHBIE HA 3THUX
MPEIIONOKEHUAX U HMCIIOJIb30BAHUM PE3yJIbTATOB TECTUPOBAHMUSA IIPOrPaMM B YacTU OTKA30B,
BPEMEHU MEXKY HUMH U JP.

Mopens [IxenuHckoro-Mopanael. B 3TOM MOzenu HCHOJB3YIOTCS HCXOAHBIE JaHHBIE,
MIPUBECHHBIE BIIE, a TAKKE:

n ~‘ - YUCJIO OOHAPYKEHHBIX OTKA30B 32 BPeMs TECTUPOBAHUS;

X ! - UHTEepBaJIbl BPEMEHU MEK/ly OTKAa3aMHU;
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l - IPpOAOJDKUTCIIBHOCTE TCCTUPOBAHUA.

rF i . .
OyHKIMS pUcKa Z‘"Lf ) B MOMEHT BPEMEHH t pacronoxena mexay ¢ I v nmeer Bum:
Zi(t) = (N — n;_y),
re?=1,.--, :rz;ﬂ_]{f{ﬂ.
Ora (yHKOMS CYMTAETCS CTYNEHYaTOM KyCOYHONOCTOSHHOM (QYHKIMEH C HOCTOSHHBIM
K02(p pHUIIMEHTOM TPOMOPIMOHATBHOCTH U BeNMUnHOU cTyneHu - . Ouenka nmapamerpoB  u N
MIPOU3BOJIUTCS C IOMOIIBIO CHCTEMBI YPaBHEHUI:

m 1 o
Z,- | \_—\]— Zf- | cX; =0,

[

L NT-3>" Xini-1 =0

m -
T = . z\ ;
[Ipu 3TOM CymMmapHO€E BpeMsI TECTUPOBAHUS BBIYUCIISIETCS TAK: Z-f I :

BI)IXOI[HI)IG MMOKa3aTcjin IJjid OLUCHKU HAACKHOCTHU OTHOCHUTCIBHO YKAa3aHHOI'O BPCMCHU T
BKJIFOYAKOT:
VI, = N —m

MT,, = l’/[}\' —m)c .

CpelHee BpeMsi JI0 TEKYIIero OTKas3a ;
cpejiHee BpeMs 0 3aBEPIICHUS TECTHPOBAHMS U €T0 IUCIIEPCUIO

1
. N=n
f:ff.]r}J]' - Z,‘ 1 ;
1
N-n}=—7—"—=

P
. (1C )<

Var(T,) = >_._,

[Tpu sTOM PyHKITHS HAEKHOCTH BBIUMCIISETCS 110 opMyIie:

Rm(t) = exp(—(N —m)ct),

HpI/I!F > Uy uncne OmMMOOK, HAWJICHHBIX M HWCIPABICHHBIX Ha KaXIOM HWHTEpBaJe
TECTUPOBAHUS, PAaBHBIM CIMHHIIC.

Mogens Illuka-Bynseprona. Mojenb HMCHOAB3yeTCS  TOr/AA, KOIJa HHTEHCUBHOCTD
OTKAa30B MPOMOPIHOHATBHA HE TOJIBKO TEKYIIEMY YUCIY OIIMOOK, HO M BPEMEHH, MPOIISIIIEMY C
MOMEHTA IIOCJIEAHEr0 OTKasa. lcxomHble [OaHHBIE 1T OTOM MOJEIH aHAJIOTMYHBLI  BBIIIE

paccMoTpeHHOM Moaenu JkennHCcKku-MopaHibl:
/Tl - qucno oOHapyKEHHBIX OTKA30B 3a BPEMsl TECTUPOBAHHS,

X

l - IPOAOJKHUTCIIbHOCTE TCCTUPOBAHUS.

q)}IHKI_[I/II/I pUCKa z‘, l‘f ] B
OIPEACIIAIOTCA CIICAYHOIIUM 06pa30M:

Z:At)=c(N —n;_y),rnei=1,..., m: T <t<T,
I'=% i1 X

OTta (I)YHKI_[I/IH SIBIIICTCS JTUHEWHOMN BHYTPH KaXJI0T'O HUHTCPBAJIa BPEMCHU MCKIAY OTKA3aMH,
BO3pacCcTacT ¢ MCHbBIIINM YTJIOM HAKJIOHA. OI_ICHKa ¢ 1 N BBIUHCIAETCA U3 CUCTEMEI ypaBHeHHﬁI

YHCIIO OCTABIIUXCS OMINOOK

i - MTHTEpBaJlbl BDEMCHH MCXKIY OTKa3aMu,

MOMEHT  BpPEMEHH  Mexay ! — L w2 — M orkazamu

K BBIXOIHBIM TIOKA3aTENAM HaJIEKHOCTH OTHOCUTENBHO TPOAODKUTENLHOCTH T ornocsres:
YUCIIO OCTABIIUXCS OMIUOOK Mm =N —m
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cpeaHee BpeMs 1o cieaytomero orkaza MTt= (p /(2 (N - m) c) )1/2;
CpejiHee BpeMs 10 3aBEPIICHUS TECTUPOBAHKS U €0 JUCIICPCHUs
T, v N—m W
9 _ — /9
r y N—m = i /‘ =
1.- 1’”[\?_:“} = Zi:l {—(

ODyHKIMS HAJIS)KHOCTH BBIYUCIISICTCS IO popmyIie:

- \ 22
. (N —m)et®
Rp(t) = exp(— 5 ).t > 0.
Mojenu myacCOHOBCKOTO THTa 0a3MpyIOTCS Ha BBISBICHHH OTKA30B W MOJCITUPYIOTCS
N {M(t),t > 0} N
HEOTHOPOIHBIM IPOIIECCOM, KOTOPBIN  3ajmaer ! HEOTHOPO/THBIH

Al

MMyaCCOHOBCKUU TMporecc ¢ (yHKIMEH HHTEHCUBHOCTH ) , YTO COOTBETCTBYET OOIIeMYy
konudecTBy 0Tka30B [1C 3a Bpemsi ero ucnoiab30BaHus {.

Monens ['oeno-OkymoTto. B ocHOBe 3T0il MOAenu JeKUT OMMCAHHUE Tpolecca 0OHapYKEHUS
OomuOOK C MOMOIIBI0 HEOJHOPOJHOTO ITyaCCOHOBCKOTO MPOIlEcca, €€ MOKHO pacCMaTpuBaTh Kak
MOJICJIb AKCIIOHEHIIUATBLHOTO pocTa. B 3TOM MOIenn WMHTEHCHUBHOCTh OTKA30B TAKKE 3aBUCHUT OT
BpeMeHn. Kpome TOoro, B HEWl KOJWYECTBO BBISABJICHHBIX OITMOOK TPAKTYETCS Kak CiydaiHas
BEJIMYMHA, 3HAYEHNE KOTOPOH 3aBUCUT OT TE€CTa U JIPYTHX YCIOBHBIX (PaKTOPOB.

Wcxonnple faHHEBIE P TOM MOJENN:

i;;‘_ - YUCII0 OOHAPYKEHHBIX OTKA30B 32 BPEMS TECTUPOBAHUS;

|- MPOJIOJKUTEIIBHOCTh TECTUPOBAHUSI.
OyHKIUA cpenHero YHUCia 0TKa30B, 00HAPYKEHHBIX K MOMEHTY { , IM€EET BHUJT

m(t) = N(1 — e~

rjae b - WHTEHCUBHOCTh OoOHapyKEeHHs OTKa30B u MoKa3aTelb pocta

q(t) =1b

! - HHTEpBaJIbl BPEMEHU MEX]Ty OTKa3aMU;

HaACKHOCTHU

Al

(DYHKHI/IH HUHTEHCUBHOCTHU b B 3aBUCHUMOCTHU OT BPpEMECHU pa6OTbI J10 OTKa3a paBHa
£y N I |
At)=Nb"t > 0.

Onenka bu N MOJIy4al0TCA U3 PEIICHUs ypaBHeHI/Iﬁ:

m/N — 1+ exp {{—1’) )} =
m/b— > " {ti} — Ny exp{( —hT } = (.

BrixoaHble moka3aTeny Hage)KHOCTA OTHOCUTEIHLHO BpEMCHU T OIIPCACIIAIOT:

0, T]

cpeaHee YHCiIo OI_HI/I60K, KOTOPLbIC OBLIH O6Hapy)KeHLI B HHTCPBAJC , 110
dopuyse E(Nr) = Nexp(—=bT)
(pyHKumo HaJICKHOCTH
/ F ri —ht b7y
Ry(t) = exp(N(e™ — e ™) ¢t >0
B stont MOoACIn 06Hapy)KeHI/Ie OH_II/I6KI/I TPAKTYCTCA Kak cnyqaﬁHaﬂ BCINMYMHA, 3HA4YCHUC
KOTOpOf/i 3aBUCUT OT T€CTAa U OHepaHHOHHOP'I Cpcabl.
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B npyrux mMomemnsix KOJHMYecTBO OOHAPYKEHHBIX OIIMOOK pacCMaTpHUBAETCs KaK KOHCTaHTa.B
MOJICJIIX POCTa HAAEKHOCTH HCXOAHOM uHGpOpManued uis pacdera HAISKHOCTH SBISIOTCS
MHTEPBAIbl BPEMEHH MEXJy OTKa3aMH TECTHPYEMOW MpPOTpamMMBbl, YUCIO OTKA30B U BpeMs, IS
KOTOPOT'O OTpENEeNIeTCsl Ha/Ie)KHOCTh MPOrpaMMBbl IpH oTKa3e. Ha ocHoBaHMM 3TOW MH(pOpManuu
10 MOJEJISIM ONPEAEIIAI0TCS [T0KA3aTEIN HaIe)KHOCTH BUAA:

BEPOSITHOCTh O€30TKa3HOU pabOThI;

cpelHee BpeMs JI0 CIEeAYIOIIEro 0TKa3a,

YHCII0 HCOOHAPYKEHHBIX 0TKAa30B (OIIHOOK);

cpeaHee BpeMs JONOJHUTEIBHOTO TECTUPOBAHUS IPOTPAMMBI.

Mozens aHam3a pe3yIbTaToOB MPOrOHA TECTOB UCMOJIB3YET B CBOMX pacueTax oOIiee 4Yrciio
OKCHEPUMEHTOB TECTUPOBAHUS U YWUCIO OTKa3oB. OTa MOJENIb ONpPENeNsieT  TOJIbKO
BEPOSATHOCTH O€30TKa3HOW pabOTHl MpOrpaMMbl M BBIOpaHa JJIsl CIy4yaeB, KOTAA MPEIbIIyIINe
MOJISIM HENB3sl WCIONb30BaTh (Mall0 JIaHHBIX, HEKOPPEKTHOCTh BbIUMcIeHui). dopmyna
OTIpeJIeNIEHUs] BEPOSTHOCTH OE30TKAa3HOM pabOTHI 10 YHCITYy TPOBEIEHHBIX SKCIEPUMEHTOB HMMEET

BUT )
P =1- Nex/N.

rje N€X - uncno ommGoumbix AKCIEPUMEHTOB, N - qucno IIPOBEJICHHBIX SKCIIEPUMEHTOB
s ipoepku padoTtst [1C.

Takum 00pa3zom, MOXKHO cZeNaTh BBIBOJ O TOM, 4yTO Mojaenu HajaexHocTu [1C ocHoBaHbI Ha
BpeMeHHU (YHKIIMOHUPOBAHMSI /UM KOJIMYECTBE OTKa30B (OLIMOO0K), MOJyUYEHHBIX B IIPOrpaMMax B
MpOLECCe MX TECTUPOBAHUSA WM SKCIUTyaTaluu. MOJENM HaJIeKHOCTH YYUTBHIBAIOT CIIyYaWHbIN
MapKOBCKMH M IyaCCOHOBCKHUN XapaKTep COOTBETCTBEHHO IPOILECCOB OOHAPY>KEHHUS OLIMOOK B
MPOrpaMMax, a TaKKe XapakTep U UHTEHCUBHOCTh OTKa30B.

IMopsiiok BBINOJIHEHU S

N3yunTh npeanaraeMbiii TECOPETUYECKUI MaTepural.

OueHnTh HaJIEKHOCTh TPOrPAMMHOIO MPOAYKTA Pa3INYHBIMU MOJEIISIMH.

dopma npeacraBieHus pe3yabrara:

[ens paboThI

Beenenue

[IporpamMMmHoO-anmapaTHbIe CPEICTBA, UCIIOIb3yEMbIE MPU BBIMIOJIHEHUN PAaOOTHI.

Onucanuie paboTs

3akiroueHne (BBIBOIBI)

Cnucok UCTO0JIb3yEeMOM JIUTEPATYPhI

Kpurepun oueHku:

PaGora BhINONIHEHA MOJHOCTHIO M HE COACPKHUT OLIMOOK, CTYJEHT I'PaMOTHO MPEACTABUI
OTYET — OLICHKA «OTIIMYHO.

PaGora BbIMOJIHEHA MOJHOCTHIO, HO COJIEPKUT HE Oosiee ABYX OHIMOOK, CTYIEHT IPaMOTHO
MPEACTABUI OTUYET — OLIEHKA «XOPOIIO».

PaGoTa BEINOJHEHA C OUIH6KaNHL CTYACHT HPCACTaBUII KpaTKHﬁ OT4CT — OLCHKa
«YOOBJICTBOPHUTCIILHOY.
PaGoTta BBIIOJHEHA C FPY6HMI/I OH_II/I6KaMI/I, OT4YCT COCTAaBJICH HEIrpaMOTHO — OLCHKa

«HCYOOBJICTBOPHUTCIILHOY.
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Tema «Ouenka kayecTBa MPOrPaMMHBIX CPEICTB»

IIpakTnueckas padora Ne 6
«HCeKnMs NPOrpaMMHOIO0 KO/1a HAa NpeaMeT COOTBETCTBHUS CTAHAAPTAM KOAMPOBAHUS

He.]'lb: HU3YYUTb MOACIIN HAACKHOCTHU IMPOrpaMMHOI0 obOecrieueHus.

Boinosinus padorty, Bel Oyaere:
ymemp:
— Y2 ucrons30BaTh METOBI IS MOTYYECHHUS KOJA C 3aJaHHON (PYHKIMOHAIBHOCTBIO U
CTENEHbIO KaUeCTBa.
— V3. aHaiM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALIHIO.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHHUKH JAHHBIX.
— V¥9. oueHuBaTh pazmMep MUHUMAJIHLHOTO HAbOpa TECTOB.
— V10. pa3pabaTbiBaTh TECTOBBIC MTAKETHI U TECTOBBIC CIICHAPHUU.
— VY11. BBISIBISTH ONIMOKY B CHCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CHEIU(UKAITIH.
— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— V14 opranu3oBbIBaTh 1OCTOOPaOOTKY JTaHHBIX.

MarepuanbHoe o0ecrieyeHme:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouass Microsoft Visio, goctym k Internet
pecypcam.

3aganue:
BBIMOTHUTE WHCHEKIMIO MPOTPAMMHOTO KOJa Ha TPEIMET COOTBETCTBHS CTaHIapTaM
KOJTUPOBAHUSI.

KpaTkue Teopernyeckue cBeIeHHA:

®opMaJIibHbIe HHCIIEKIMH ITPOrPaMMHOI0 KoAa

IIponiecc QpopmanbHONH HMHCHEKIMM MPOrPaMMHOIO KOJAa IOJUUHSETCS BCEM IpaBHIIaM,
ONpPENICNICHHBIM 11 a0CTpakTHOM (OpMaribHONM MHCHEKIUH, OJHAKO, MMEET HEKOTOpble
0COOEHHOCTH, CBS3aHHBIE, B IEPBYIO OYEPE]b CO CTPYKTYPOHl MHCHEKTHPYEMOrO MPOrpaMMHOIO
KO/Ja, a TaKkKe C TeM, 4YTO OOBIYHO MHCHEKTHPYIOTCS Y4YacTKM KOJd, KOTOpPbIE HEBO3MOXKHO
IIPOBEPUTH IPU IOMOIIM aBTOMATU3MPOBAHHOIO TECTUPOBAHMS, OCHOBAaHHOIO HAa TECTOBBIX
IIpUMepax.

Oco0eHHOCTH 3Tana NPOCMOTPA MHCIIEKTUPYEMOI0 KoJa

Bbizenenne KiIrO4eBBIX TOYEK M IOCTPOCHUE WM HCHOJIb30BaHHME TaOIMIl TPACCHPOBKH.
Ilepen HauasoM IPOCMOTpPA UCXOAHOTO KOAA PEKOMEHIYETCsl OTMETUTh IYHKThl TpeOOBaHMM, Ha
COOTBETCTBUE KOTOPBIM IPOBEPSETCS HCXOAHBIM KOJ, a TakXke 3amucarb OOOCHOBaHMS TOrO,
noyeMy 3TH TpeOOBaHUS HE MOTYT OBITh MPOBEPEHBbI B aBTOMaTthyeckoM pexume. Ilocne storo
MO’KHO IEPeXOJUTh K MIPOCMOTPY COOCTBEHHO MCXOAHOr0 Koja. Bece momeTku, KOTopble npuaeTcs
BHOCHUTB B XOJIe MHCIICKTUPOBAHUS B UCXOAHBIIN KOJ] HEOOXOUMO JAeaTh He B (aiiie, XpaHsiemcs
B 0a3e TaHHBIX [IPOEKTA, @ B €r0 KOIUH, KOTOpas OTOM OyJeT MOJIINTA K MaTeprajaM UHCIEKIHH.
Konust Moxet ObITh B TOM k€ (popmMaTe, 4TO M UCXOAHBIN (ailn, 1ubo pacrneyaraHa Ha Oymare win
BbiBesieHa B (popmat DOC, PDF unu aHanoruyHslif, JomycKaonii KOMMEHTHPOBaHHE.

[Tpu momomM TpacCUpOBOYHBIX TAOIHUI] B MCXOJHOM KOJE ONPEAENSIOTCS WHCIEKTHPYEMbIe
(YHKIMU WIN METO/Ibl, COOTBETCTBYIOIINE HEOOXOAUMBIM TPEOOBAHUSM.

Y4acTKku KOJA BBIACIAKOTCA M OTMEYAKOTCA METKOH WM HOMEPOM COOTBETCTBYIOILETO
TpeboBaHus. Ecnu yuyacTok Koja COOTBETCTBYeT TpeOOBaHMSAM, TO HEOOXOJMMO OTMETHTH 3TOT
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¢axT 160 LBETOM BBIACICHUS, JTUOO COOTBETCTBYIOIIUM TEKCTOBBIM MpHUMeYaHueM. Ecim ydacTok
KO/1a UMeeT MpoOIeMbl, 3TOT (haKT TOJHKEH OBITh OTPasKeH JINOO IIBETOM BBIACICHHUS, JTNOO CCHUIKOM
Ha COOTBETCTBYIOUIMI MYHKT CIMCKA 3aMeYaHui B OJIaHKE MHCIICKIIUH.

B cayuae oTcyTCTBHUS TpAacCHUpOBOYHBIX TaOuull TpeOOBaHMI Ha MCXOAHBIM KO
PEKOMEHIyETCsl AeTaTh TIOMETKH, MOSCHSIOLINE, I0YEMY UMEHHO JaHHBIA Y4acTOK KOJia peau3yeT
yKa3zaHHbIE TpeOoBaHMs. Takue MOMETKH OMOTYT Ha dTare 00CYX ICHUS TOKYMEHTA.

IIpoBepka crmis komupoBaHus. OTIENBHBIM OOBEKTOM MPOBEPKH TpU (POPMATBHOMN
WHCIEKIIUA TPOrPaMMHOTO KOJa SBJISETCS CTWIb KOJIUPOBaHWSA. B OOJNBIIMHCTBE IMPOCKTOB
CYIIECTBYIOT CTaHAAPThI, ONMMCHIBAIOUINE MpaBuiIa O(GOpMIICHUS MCXOTHBIX TEKCTOB MPOTPaMM H
¢aiinoB naHHbIX. HeBepHBI CTUIIH KOAUPOBAHUS HE BIHMSIET Ha pabOTOCIOCOOHOCT MPOTPaMMBI B
LEJIOM, HO 3HA4YUTEJIbHO 3aTPYIHSET CONPOBOXKAECHUE U TOJJIEPKKY H3MEHEHUIl B XoJe
JABHEHIIIETO  pa3BUTHUS CHUCTEMBl. [l03TOMY OTKJIOHEHUS OT CTHJIS KOJUPOBAaHUS B
WHCIIEKTUPYEMBIX yUaCTKaX KOJ[a TAKKE JOJHKHBI OTMEYAThCS B TEKCTE U B CITMCKE 3aMEYaHU.

B HEKOTOPHIX CiIy4asX MPOBOJSAT WHCIEKIIMH, IIEJTMKOM HaIpaBJICHHBIC HA MPOBEPKY CTUIISA
KOJIMPOBaHUSI.

[IpoBepka HaJEKHOCTU KoJa. B HEKOTOpBIX CiydasX PEKOMEHAYETCS IMPOBEPSATh HAIU4YUe
Y4aCTKOB, TapaHTHPYIOIIMX pPOOACTHOCTb, Jake €cid TpeOOBaHUS MPSMO HE OINPEAESIOT
Heo0X0MMOCTH 00pabOTKH HEOMYCTUMBIX 3HaYeHHH. B ciydae, eciau MOTEHIMaJIbHO BO3MOKHA
HEKOppeKTHass paboTa MpOTrpaMMbl H3-3a OTCYTCTBUA OOpPaOOTYMKOB HEBEPHBIX 3HAYCHU,
PEKOMEHIyeTCsl OTMETHUTDH 3TO B CIIMCKE 3aMEYaHUA.

Oco6enHocTH 3Tana npoBeeHusi COOpaHusA

Pacnipenenenne poineii. B cocraBe HWHCHEKTOPOB KeMaTeIbHO HMMETh XOTS OBl OJHOTO
CHelHaNnCcTa, MPEICTaBISAIONIero cede OCOOEHHOCTH BBINOJIHEHUS HHCIEKTHPYEMOro Kojaa B
peaibHOM yCTaHOBKE CHCTEMBI. JTO OCOOEHHO Ba)KHO NMPHU TECTUPOBAHMU BCTPOEHHBIX CHCTEM,
TECTUPOBAHHE KOTOPBIX MPOBOAMTCA Ha SMyJsTOpax. Bo Bpemsi coOpaHMsi Takoil crelUaIuCT
MO>KET IOMOTaTh BEAYIIEMY OIpPeAesaTh MOCIEA0BaTENbHOCTh PACCMOTPEHHS 3aMEUaHHM B CiTydae
ux OOJIBLIOrO KOJMYECTBA.

VYmupasnenue cobpanuem. [Ipu mpoBeneHun coOpaHUsi HEIEIECO0O0pa3HO 3a4YUTHIBATh TEKCT
MHCHEKTUpyeMoro ¢aiina, Kak 3TO OOBIYHO peKoMeHayeTcs. Bmecto 3Toro Bemyuiemy Jydile
OTPAaHUYUTHCS TEpeUHucICHHEM HMEH (QYHKIMM WM METOJOB, OO, B Ciydae, €Clid B XOJe
MHCIEKLUHU MPOBEPSAETCS COOTBETCTBHE MCXOJHOTO KOJa TPEOOBAHUSIM — MEPEUNCICHUEM HOMEPOB
Wik uaeHTuukaropoB TpeOoBaHuil. MHcrekTopa Nmpu HaTIWYUKM 3aMEYaHUN MO (PYHKIUH WU
TpeOOBaHUIO MOJAHUMAIOT PYKY M 3aUUTHIBAIOT 3aMEYaHUS.

Oco0eHHOCTH Tana 3aBeplIeHHs] M IOBTOPHOI MHCIEKIUH

JlokymenTupoBanue coOpanus. st obneryenus Tpyaa aBTopa HHCIIEKTUPYEMOT0 JOKYMEHTa
[0 WCOpPABJICHUIO 3aMEYaHUi, KaXJoe 3aMedaHue, MPU3HAHHOE Ha COOpaHUU CYLIECTBEHHBIM,
PEKOMEHIyeTCsl TOYHO TPACCUPOBATh HA CTPOKU UCXOJIHOTO KOJia U TPeOOBaHMIA.

Kontponbp 3a BHeceHwem wu3MeHeHHH. [Ipy MOBTOpHOI WHCHEKIIUU HCXOJHBIX TEKCTOB
PEKOMEHIyeTCsI HCIOIb30BaTh CIICIMATN3UPOBAHHBIE HHCTPYMEHTAIbHbBIE CPEJCTBA AJISl CPABHEHHUS
¢aitnos. M3MeHeHus M0 UTOTaM MHCHEKIUHU JOHKHBI BHOCUTBCS TOJIBKO B T€ YYaCTKH, K KOTOPBIM
ObUTH BBICKA3aHbI 3aMeyvaHus. B ciydyae Hanmu4us qpyrux U3MEHEHUI BeAyIIUi BIpaBe HA3HAYUTh
HOBYIO HHCIIEKIIUIO B MOJTHON dopMe.

®opMalibHble MHCTIEKIUH MPOEKTHOH T0KYMEHTAIUH

[Ipouecc GpopmanbHOIN MHCIEKIUN MPOSKTHON TOKYMEHTAIIMU MMOAYMHSACTCS BCEM MpPaBUIIaM,
OTpeAeNeHHbIM Ui a0CTPakTHOM (OpMaNbHONW WHCHEKIUH, OIHAKO, HWMEET HEKOTOpPbIe
OCOOCHHOCTH, CBsI3aHHBIE, B TIEPBYIO OuYe€pelb, C TEM, UYTO Y THPOEKTHOM JOKYMEHTAIluu
IIPOBEPSETCS €€ HEMPOTHUBOPEUMBOCTh M TOJHOTA. TOUYHOE OIpelesieHue 3THX TEPMUHOB B
paccMaTpuBaeMoOM KOHTEKCTE 3aTPYyAHHUTEIBHO, TMOITOMY IO/ HENPOTUBOPEYUBOCTHIO OyaeM
MMOHUMATh OTCYTCTBUE B MPOEKTHOW JOKyMEHTAIUU TpeOOBaHUi, C IPOTHBOIMOIOKHBIM CMBICIOM,

COTJIACHO KOTOPBIM BO3MOXHO HCECKOJIBKO COBCPIICHHO PA3JIMYHBIX BAPUAHTOB pCain3aliun
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nporpaMmHOil cuctembl. [log momHoTON OynemM MOHMMATh JOCTATOYHOCTH TpPEeOOBAaHHMMA ISt
OJIHO3HAYHOM pean3aluy OBEICHUS CUCTEMBI.

Oco0eHHocTH 3Tana NpPocMOTPAa AOKYMEHTALMHU

IIpn uHCnEexkTMpOBaHMU TpeOOBaHMI K CUCTEME, KaK IPaBUIIO, pacCMaTpUBAETCs Kak
«BHEUIHSS», TaK U «BHYTPEHHS» MH(OpMAIs, Kacaromascs JaHHOro JokyMeHTa. [loa BHemHen
nHboOpManKell MOHUMAETCSI B TEPBYIO OuYepelb CYTh TEXHHUYECKHX PEIICHWH, NPUHSATHIX TpU
pa3paboTKe CHCTEMBI, T€ IPUHIUIIBI, KOTOPBIE OTIIMYAIOT €€ OT IPYTHX CUCTEM.

IIpu 3TOM mpoBepsieTCsl COIrIACOBAaHHOCTh TpeOoBaHMI ¢ 3TUMM mnpuHiunamu. Ilojg
BHYTpEHHEH uHH(popManuel TOHUMAeTCcs NpPeXAe BCEro BHYTPEHHSS ILEJIOCTHOCTh U
HETMPOTUBOPEYHBOCTh TOKYMEHTA — CBOWCTBA, KOTOPBIE MO3BOJISIOT pa3padaTbIBaTh MpOTrpPaMMHBIN
KOJ, JMILEHHBIM JBYCMBICIIEHHOCTEW M HECTAOMJIbHBIX Y4YacTKOB. ['JIaBHBIM BOIpPOC, Ha KOTOPBII
JIOJDKEH OTBETUTh MHCIEKTOP MPU IMPOBEPKE BHYTPEHHUX CBOWCTB JOKyMeHTa: "OrpeneneHsl Ju
TpeOOBaHUsl TakK, YTOObI KOJUIEKTHB pa3padOTUMKOB cMOr paboTaTh ¢ HUM?" uinu uHaye "OTu
TpeOOBaHUsI HEABYCMBICIICHHBI, ITOJIHBI U aBTOPUTETHO BbIpakeHbI?". IIporiecc MHCIIEKIIMY MOXET
IIOMOYb OTBETUTh HA 3THU BOIPOCHI, a CHUCOK KOHTPOJBHBIX BOMIPOCOB, MPEICTABICHHBIA HIXKE,
MOKET OBITh UCIIOJIb30BaH MPHU MPOBEACHUN NHCIEKIUH:

1. SBnsierca nu kaxjaoe TpeOoOBaHUE COBEPIIEHHO HeaBycMbicieHHbIM? (Ecnu TpeGoBaHue
MIPOYECTh MOJPSA HECKOJBKO pa3, Jiejiasl yJlapeHue cHavaiga Ha [EPBOM CIIOBE, IIOTOM - Ha BTOPOM,
3aTeM - Ha TPEThEeM U T.J., Oy/AEeT JIM MPH 3TOM MEHATHCS CMBICII 3TOr0 TpeOOBaHUSI?)

2. CymiecTByeT J IJIsl KaXXJ0T0 W3 YCTAaHOBJICHHBIX TPEOOBAHUI HEKOTOPHIA KOMITETEHTHBIN
CHEIHNAIUCT, KOTOPbI CMOXET CKa3aTh IOCJIE 3aBepLIEHUS pa3paOOTKH, BBHIIIOJHEHO JIM JaHHOE
TpeboBaHue uiau Het? OmnpeneneH JM METOA peuleHHs 3ToW mpoOjemMbl B JOKYMEHTAIMH IO
TpeboBaHUSIM?

3. CyuiecTByer Jiv Kakue-1100 He yCTaHOBJIEHHBIE WIIM OTCYTCTBYIOIINE TpeOOBaHMs?

4. CymecTBylOT JM Cpead 3aJaHHBIX Takue TpeOOBaHUS, KOTOpblE HE SBIAIOTCA
HEOOXOIUMBIMU?

5. Ecnu cymiecTByrOT Kakue-TnO0 KOHQIMKTYIOIIME TpeOOBaHMs, M3BECTHO JM IHOHATHOE
pelaroliee NpaBuio, B KAKUX CUTyalUsAX KaKoMy TpeOOBaHUIO ClIeyeT OTJaBaTh MpeanoYTeHue?

Oco0eHHOCTH Tana 3aBepHIeHN s

BnusiHue HecornacoBaHHOCTH JOKYMEHTallMM Ha Imporecc paspabotku. TpaccupoBka
W3MEHEHUW Ha mporpaMMHblii Koj. IlepBuuHas WHCHEKIMS NPOEKTHOM JOKYMEHTAIUHU, Kak
IIPaBWJIO, IPOBOAUTCS TOTJa, KOTJa caMa IIpOrpaMMHas CHCTeMa elle He HanucaHa. OgHako mpu
IIPOBEACHUH MHCIEKIIMY U3MEHEHUH B TpeOOBAaHUAX K YK€ paboTaroueil cucreme (Hanpumep, Mnpu
OOHOBJICHMHM €€ BEpCUM), MOXKET IOTPeOOBATHCS KOMIUIEKCHAas OJHOBPEMEHHAs WHCIEKIIHS
JOKYMEHTallMd U CO3JJaHHOI'O Ha €€ OCHOBE IPOrpPaMMHOro koja. IIpy 3TOM MOXET BO3HUKHYTb
CUTyallus, KOI/la M3MEHEHUs, KOTOpble TpeOyeTcs BHECTH B JOKYMEHTALUIO IO pe3yjbTaTam
MHCIEKIUH, TPeOYyIOT COOTBETCTBYIOLIEIO H3MEHEHHUS B IPOrpaMMHOM Koje. Pemenue 3Toi
pOoOIEeMBI TOCTUTAETCS UCIIOJIb30BAaHUEM TPACCUPOBOYHBIX Ta0JINLI.

Heckonbko HHas cuTyalysi BO3HUKAET B ClIydae, KOT1a KOMIUIEKCHAsI HHCIIEKIMSI IPOBOIUTCS
HEe Iocje M3MEHEHus TpeOOBaHUl, a IMociie 3aBeplICHUs BCed IEeNOo4YKH H3MEHEHUH — mocie
U3MEHEHHUs] (YHKIMOHAIBHBIX TpeOOBaHWM, AapXUTEKTYpbl, HHU3KOYPOBHEBBIX TpeOOBaHMN U
IpOrpaMMHOrO Kkoja. B 3Tom ciydyae mnpu oOHapyKeHUM MPOTHUBOPEUUBBIX TpeOOBaHUM
HE00XOIMMO BBISIBUTH BCE YacTH MIPOIPAMMHOM CHCTEMBbI, KOTOpbIE Pealn3yloT 3TU TpeOoBaHus. B
cllyyae, eciau pa3paboTKa 3THUX 4YacTel BBINOJHSUIACH PA3HBIMH JIIOJIBMHU, MOIJIAa Pa3IU4aThCsl U
TPAaKTOBKA MPOTUBOPEUMBHIX TpeOOBaHUH. B 3TOM ciyyae NMKBUAALMS POTUBOPEUUBOCTUH MOXKET
MOBJIeYb 3a COOOM «BOJNIHY H3MEHEHMI» B TMPOEKTHOW JOKYMEHTAallMd M MCXOJHBIX TEKCTax
cucreMbl. [l Toro, 4roObl u30eXaTb «BOJH HW3MEHEHHWH» IO 3aBEPIIEHUIO HWHCIEKLIUH
PEKOMEHIYETCS IPOBOAUTD €€ MO3TAITHO 10 Hayaja CIEAYIOLIETro ATana )KU3HEHHOT O [IUKJIa UIIU 10
pa3pabOTKH TOKYMEHTOB CJIEIYIOLIEr0 YPOBHS JIETaIH3alHH.
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Ilopsinok BbINOJHEHHUS

N3yunts npeuraraeMblii TEOPETUYECKUNA MaTepUal.

OueHuTh HaISKHOCTh IPOrPAMMHOTO MTPOYKTa pa3IMuHbIMU MOJEIISIMU.

dopma npeacTrabiieHus pe3yJbTara:

[enp paboThI

Bsenenue

[TporpammHO-amnmapaTHbie CPEICTBA, UCIIOIB3yEMbIE MTPH BBITTOJIHEHHH PAOOTHI.

Onucanue paboTh

3akiroueHue (BBIBOIbI)

Crrcox UCOoab3yeMON JIUTEpaTyphbl

Kpurepuu onenkn:

PaboTa BBIMONHEHA TOJHOCTHIO M HE COJEPKHUT OMIMOOK, CTYACHT I'PaMOTHO TPEICTaBHII
OTYET — OLICHKA «OTIIMYHO.

Pabora BbIMOJIHEHA MOJHOCTHIO, HO COJIEPKUT HE Oojiee ABYX OLIMOOK, CTYAECHT I'PaMOTHO
MIPEACTABUI OTYET — OLIEHKA «XOPOLIO».

PabGora BbIMOTHEHa ¢ OWMOKaMH, CTYIEHT TMpPEACTaBUI KpaTKUil OT4eT — OlEHKa
«yIOBJIETBOPUTEIILHOY.
PabGora BbImosHEeHa ¢ TpyObIMM OMIMOKAMM, OTYET COCTaBJIEH HETPaMOTHO — OIEHKa

«CHEYOOBJCTBOPHUTCILHOY.
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