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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKOi M MpodhecCHOHATBHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJISAIOT JIAOOPATOPHBIE 3aHATHSL.

CoctaB M cojaepkaHue J1adOpaTOPHBIX 3aHATUN HaIpaBlieHbl Ha peanu3anuio PDeneparbHOTO
roCyJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCHOHATBHOIO 00pa30BaHMsL.

Benymieii QunakTH4ecKod IEeNbl0  J1a0OpaTOPHBIX  3aHATUH  SBISIETCS  DKCIIEPHUMEHTAIBHOE
MOJTBEPKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B coorBerctBuu ¢ paboueit mporpamMmoil IIM.02 OcymiectBiieHne HMHTErpanuu IpOrpaMMHBIX
monyner, MJIK.02.01 TexHomoruss pa3pabOTKH MTPOTrPaMMHOTO OOECIEUEHHUsT MPEAYCMOTPEHO
IpOBE/CHUE JIAOOPAaTOPHBIX 3aHATHHA. B paMkax mabopaTOpHOro 3aHATHS OOYdYalOUIHeCs MOTYT
BBINOJIHATH OJIHY HJIM HECKOJIBKO J1a00paToOpHBIX padoT.

B pe3ynbrare ux BBINOJHEHMS], 00Y4aIOIUNACS JOKEH:

ymemb:

— VY1 ucnonb30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHUIL;

— Y2 ucnonb30BaTh METO/IBI JIsI MOTYYEHUS KOJA C 331aHHOM (PYHKIIMOHAIBHOCTBIO U CTETICHBIO
KauyecTBa;

— Y3 aHanu3upoBaTh NPOEKTHYIO U TEXHUUECKYIO JOKYMEHTAIIHIO;

— Y4 ucnonb30Bath CrieUalIM3UpOBaHHbIC TpaduUecKUe CPeACTBa MOCTPOCHUS U aHAIHN3a
APXUTEKTYPHI IPOTPAMMHBIX ITPOYKTOB;

— V5 opraHu3oBbIBaTh 33/1aHHYI0 MHTETPALIMIO MOJYJIEH B IporpaMMHbIE CpECTBa Ha Oa3e
HUMEIOLIEICS apXUTEKTYPbl U aBTOMATU3aLUK OM3HEC-TIPOLIECCOB;

— Y6 onpenensTb UCTOUHUKU U IPUEMHUKH JaHHBIX;

— Y7 ucnonb30BaTh MPUEMbI padOThI B CUCTEMaX KOHTPOJIS BEPCUIL;

— Y8 BBINOJHATH OTJIA/IKY, UCHIOJIb3YsI METOAbl 1 MHCTPYMEHThI YCIIOBHOM KOMIMJISALIMY (KJIACChI
Debug u Trace));

— Y9 oueHuBarh pa3Mep MUHUMAJIBHOTO Habopa TECTOB;

— Y10 pa3pabareiBaTh TECTOBBIE MAKETHI U TECTOBHIE CLIEHAPUH;

— Y11 BbIABIATH OUIMOKK B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIeLU(pUKaIHii;

— Y12 ucnonp30BaTh pazaMyHble TPAHCTIOPTHBIE POTOKOJIBI U CTAHAAPTHI (POPMATUPOBAHUS
COOOIIEHHNI];

— VY13 BBINOJHATH TECTUPOBAHUE UHTETPALIMH;

— Y14 opranuzoBsIBaTh NOCTOOPAOOTKY JAHHBIX;

— Y15 co3naBaTh KJIacChl- HCKIIIOYEHUSI HA OCHOBE 0a30BBIX KJIACCOB;

— VY16 BBINONHATH pyYHOE U aBTOMATU3UPOBAHHOE TECTUPOBAHUE NPOrPAMMHOI0 MOTYJIS;

— VY17 ucnonp3oBaTh HHCTPYMEHTAIbHBIE CPEACTBA OTJIAKU IPOTrPAMMHBIX IPOAYKTOB;

— VYO0I.1 pacno3HnaBarts 3a7a4y u/uiau npoosemMy B pohecCHOHATHPHOM W/WIIHA COIUATFHOM
KOHTEKCTE;

— YO01.2 ananm3upoBarth 3a/1a4y, BHIOUpATh U HCIIOJIb30BaTh YMECTHBIE IM(POBHIE CPECTBA,
TIPUIIOKEHHS M PECYPCHI JUISl TOCTAHOBKH M PEIICHUS 321291 \[IPOOIIEMBI;

—  VYO01.3 paznensaTh KOMIUIEKCHBIE 3aa4H Ha MOA3a/1a41; OTCIEKUBATh MPOLECC UCTIOTHEHUS
3aJ1a4, ¢ TOMOIIbIO [IU(PPOBLIX HHCTPYMEHTOB;

—  YO01.4 BoBnath ¥ 3 (PekTUBHO NCKATh HH(OPMAIIHIO, HEOOXOAUMYIO ISl PELICHUs 3a7auu
W/WIM TIPOOJIEMBI,

—  YO02.1 onpenensTs 3aJa4u NOUCKa MH(OpMaIuu;

—  ¥Y02.2 uckatp uapopmarmio B cetd MHTEpHET, ¢ UCIIOIB30BaHUEM (HIIBTPOB M KITFOYEBBIX
CJIOB;

—  ¥02.3 mianupoBaTh MPOIECC MTOUCKA;

—  Y02.4 npuMeHATh IPOrpaMMHBIE PELICHHUS ISl CTPYKTYPUPOBAHUS U CUCTEMATU3ALMHI
nHpopManuu;

—  ¥02.5 onieHMBaTh JaHHBIE HAa IOCTOBEPHOCTH;



—  Y02.6 orieHHBATh MPAKTHUECKYIO 3HAYMMOCTb PE3YyIbTATOB MMOMCKA C TIOMOIIBIO I (PPOBHIX
UHCTPYMEHTOB;

- Y02.7 obopMiATh pe3yabTaThl MOUCKA C ITOMOIIBIO TU(PPOBBIX HHCTPYMEHTOB;

—  Y03.2 craBuTh cebe 00pa3oBaTEIbHBIC ST 0] BOSHUKAIONINE )KU3HCHHBIC 33/1a4H;

—  Y03.3 HaxoauTh HHPOPMAIIHIO B IENISIX caMO00pa30BaHUsI U OOYUICHHUS ITPU IIOMOIIN
U(POBBIX UHCTPYMEHTOB;

—  Y03.4 npuMeHATh COBPEMEHHYIO HAYYHYIO MPO(HeCCHOHATBHYIO TEPMUHOJIOTHIO;

—  Y03.7 onpenenars U BEICTpauBaTh TPACKTOPUU TPO(HECCHOHATBHOTO PAa3BUTUA U
camMmoo0pa3oBaHus;

—  Y03.9 npumeHsTh UccIe10BaTEIbCKIE IPUEMBI U HABBIKH, YTOOBI OBITH B Kypce MOCIEAHUX
OTpacIIeBbIX PEIICHUI;

—  Y03.11 noHuMaTh ¥ aJanTUPOBATHCS K M3MEHSAIOUIMMCS MOTPEOHOCTSAM CMEXHBIX TPOPECCUid;

—  Y04.1 oprann3oBsiBaTh pabOTy KOJUIEKTHBA U KOMaH/IbI;

—  Y04.3 B3auMoeiicTBOBATh C KOJIETaMHU, PYKOBOJICTBOM, KIIMEHTAMHU B XOJ1€
npodeccCHoHABHOM 1A TEIBHOCTH;

—  Y04.4 nonnmatb TpeOOBaHUS U ONPABABIBATH OKUAAHUS KIIMEHTOB/pabOTOAATENS;

—  Y04.6 ncnonp30BaTh KOMMYHHKAIIMOHHBIE HABBIKH MPH paboTe B KOMaHE JJIsl YCIEeITHON
paboTHI HAJ| TPYNIIOBBIM PELICHHEM POOIeM;

—  Y04.11 a>¢pdextuBHO paboTaTh B KOMAHJIE;

—  Y05.1 npuMeHSTh TEXHUKHU U MpUeMbl 3 (HEKTUBHOTO OOIIEHHS B TPOPECCUOHAIBHON
NeSITeNIbHOCTH;

—  Y05.2 ucnonp30BaTh HABBIKKA YCTHOTO OOIIEHUS B MPO(HECCHOHATLHON AEATEIbHOCTH;

—  VY05.3 nznaratb CBOM MBICIH U OPOPMIISITH IOKYMEHTHI 110 IPO(ECCUOHATBHON TEMATHKE Ha
rOCy/1IapCTBEHHOM SI3BIKE;

—  ¥Y06.3 onuceiBaTh 3HAYMMOCTb CBOEH CIIELUATIBHOCTH JIJIS1 Pa3BUTHSI SKOHOMHMKHU U CPEJIbI
KHU3HEIESITEIbHOCTH I'PaX/1aH POCCUIICKOT0 rocyapcTBa;

—  Y07.1 cobmrogaTh HOPMBI IKOJIOTUYECKON 0€30MaCHOCTH;

—  Y08.3 monp3oBaThcs CPEACTBAMU MPOPUIAKTHKY MTEPEHANPSIKEHNUS XapaKTEPHbIMU JUIS
JAHHOM CIeMaIbHOCTH.

—  Y09.1 npuMeHATh cpeAcTBa HHOOPMAITMOHHBIX TEXHOJOTUHN TSl pelieHus: TPoPEeCCHOHATBHBIX
3ajady;

—  Y09.2 ucnonp3oBaTh COBPEMEHHOE IPOrpaMMHOE 0OecrieueHHe;

—  Y09.3 nposBasTh KyIbTypy HHGOPMAIIMOHHONW O€30MTaCHOCTH MPHU UCIIOJIH30BAHUU
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

—  ¥Y10.1 moHMMaTh OOLIUI CMBICI YETKO MPOU3HECEHHBIX BHICKA3bIBAHUI HAa U3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIC);

— V¥10.2 yuacTBOBaTh B IMajorax Ha 3HaKOMbIe 0011e U TPOPeECcCCHOHATBHBIE TEMBI;

—  VY10.6 moHuMarh TeKCThl Ha 6a30BbIe TPO(HECCUOHATIBHBIE TEMBIL;

—  ¥Y10.7 ynrarp, NIOHUMATh U HAXOJAUTh HEOOXOJMMbIE TEXHUYECKHE JaHHBIE M UHCTPYKIIMU B
PYKOBOJICTBaxX B JIFOOOM JIOCTYITHOM (opmare;

—  VY11.2 BbISIBAATH IOCTOMHCTBA U HEIOCTATKU KOMMEPUYECKOU UJIEH;

—  VY11.3 npe3eHToBaTh UJEH OTKPBITUS COOCTBEHHOTO JIeNa B MPo(hecCHOHaNbHOM 1eATeTbHOCTH.

ConepxaHue 71a0OpaTOpPHBIX 3aHATUI OPUEHTHPOBAHO HA (POPMUpPOBAHME OONIMX KOMIIETEHIMH IO
npoeccnoHaTbHOMY MOJIYJIIO TIPOrpaMMbl TIOATOTOBKH CIIEIMAIMCTOB CPETHErO 3BEHA M0 CMENUATBHOCTU U
OBJIAZICHUIO NPOheccuonanbHbIMu KOMREMEHYUAMU.

[1K.2.1 Pa3pabaTpiBaTh TpeOOBaHUS K MPOTPAMMHBIM MOJYJISM Ha OCHOBE aHalIM3a MPOEKTHON U
TEXHUYECKOM TOKYMEHTALMM HA IPEIMET B3aUMOJICHCTBUS KOMIIOHEHT;

[1K.2.4 OcymiecTBasATh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPUEB AJISI POTPAaMMHOIO
obecrneucHus;

[1K.2.5 TIpou3BOAUTH WHCIIEKTUPOBAHHE KOMIIOHEHT MPOTrPaMMHOTO oOecrieueHus Ha TpeaIMeT
COOTBETCTBHS CTaHJApTaM KOAUPOBAHUSI.

A Taxxe pOopMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:
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OK 01 BeiOupats crioco0bl penieHus 3aaad npohecCHoOHaTbHON eATENIbHOCTH, TPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 OcymecTBiaTh MOWCK, aHAIU3 W MHTEPIpETAlio WHPOpPMALUU, HEOOXOAUMOW IS
BBITIOJTHEHUS 33/1a4 NPOodEeCCHOHATBHON AeSITENbHOCTH.

OK 03 [TnaaupoBaTh U peaTu30BbIBATh COOCTBEHHOE PO(ECCUOHATFHOE U JINYHOCTHOE Pa3BUTHE.

OK 04 PaGorath B KOJUIGKTHBE W KOMaHJE, 3(P(HEKTUBHO B3aMMOJICHCTBOBATH C KOJUIETAMU,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05 OcymecTBidTh YCTHYIO M NMHCbMEHHYH) KOMMYHHMKAIIMIO Ha TOCYJApPCTBEHHOM S3BIKE C
y4eTOM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 IIposiBIATh Tpa)KJIaHCKO-TIATPUOTUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
IIOBEICHUE Ha OCHOBE TPAJAMIMOHHBIX OOLIEUEIOBEUECKUX ILIEHHOCTEH, HPUMEHATh CTaHAApPThI
AHTUKOPPYIIIMOHHOTO MTOBEICHUSI.

OK 07 CopneiicTBOBaTh COXpPAHEHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepexeHuto, 3PPeKTHBHO
JIeICTBOBAThH B YPE3BBIYAIHBIX CUTYALIHSIX.

OK 08 Hcnonb3oBath cpeacTBa (U3NYECKON KyIbTYPHI AJIsi COXPAHEHHS M YKPEIUJICHUS 310POBbsI B
npouecce MpodeccnoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpoBHS (pu3MdecKon
[IOATOTOBJIEHHOCTH.

OK 09 Hcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJIOTHH B IPO()ECCHOHATILHOM TeITEIbHOCTH.

OK 10 ITomp3oBatbest poheCcCHOHATFHON JOKYMEHTAIMEe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

OK 11 Hcmons30oBaTh 3HaHUH 110 (UHAHCOBOI IrPaMOTHOCTH, TNIAHUPOBATH MPEANIPHHUMATEIHCKYIO
NesITeNbHOCTD B MpodeccuoHabHOI cdepe.

Beimonnenue oOyuarommmucs saboparopHsix pador mo IIM.02 OcyiecTBieHHuEe HHTErpaLuu
nporpaMMHbIX Moaynei, MJIK.02.01 TexHnonorust pa3paboTK1 NpOrpaMMHOI0 00eCTIeUeHUs] HallPaBJIE€HO
Ha:

- 0600wenue, cucmemamusayuio, yenyoienue, 3aKkpenienue, pazeumue u 0emanu3ayuio noary4eHHoIx
meopemuyecKux 3HaHull N0 KOHKPEMHbIM MeMam y4eOHot OUCYUNTIUHbL,

- popmuposanue ymeHuu NPUMEHAMb NOJYYEeHHble 3HAHUSA HA NPAKMUKe, peanusayuio eOuHcmaed
UHMENNeKMY albHOU U NPAKMUYECKOU 0esimelbHOCMU

- pazeumue UHMENNEeKMYANbHbIX YMEHUll Yy OyOyWux Cneyuaiucmos: aHaIumuiecKux,
nPOEeKMuUpOBOYHbLIX, KOHCMPYKMUBHBIX U OP.;

- 8bLIPAOOMKY NPU peweHu’ NOCMAGIEHHbIX 3a0a4 NPOPECCUOHANLHO 3HAYUMbBIX KAYECms, MAaKux
KaK camocmosamenbHOChb, OMEenCcmeeHHOCMb, MOYHOCHb, MEOPUECKAS UHUYUATNUGA.

Ha6opaT0pHHe 3aHATUA ITPOBOAATCA ITOCIIC COOTBCTCTB}GOIJ.[GIZ TEMbI, KOTOpas oOecreunBacT HaIUIUe
3H21HI/II>1, H€O6XOI[I/IMBIX JJIs1 €€ BBINIOJIHCHUA.



2METOAUYECKHUE YKA3AHUS

Tema 2.1.1 7KuzHeHHbIH UK Pa3padoTKU MPOrPaMMHOI0 ob0ecrieyeHust

JlabGoparopHoe 3ansiTue Ne 1
AHaJu3 npeaMeTHOH 00J1acTH

Heas: IIpoanamu3upoBaTh W ONKCATh 33JaHHYI0 TPEAMETHYIO 001acTh, CHOPMHPOBATH
TpeOoBaHus K MH(GOPMALIMOHHON CUCTEME, PacIipeIeIUTh POJIM B TpyIIe pa3paboTUNKOB.

Bobinosinus 3ananus, Bol Oynere:

ymemp:

— V3. aHanu3upoBaTh MPOCKTHYIO M TEXHUUYECKYIO IOKYMEHTAIINIO;

— V4. ucnonp30BaTh CHEIUANTM3MPOBaHHBIE TpadUUYECKHE CpPEJICTBA IMOCTPOCHUS W aHalW3a
APXUTEKTYPHI MPOTPAMMHBIX TIPOYKTOB.

MarepuajbHoe obecredeHne:
[Taker Microsoft Office, moctym k Internet pecypcam.

3aganue:

JlaboparopHoe 3aHSATHE HAIIPABJICHO HAa O3HAKOMIICHHE C ITPOLIECCOM ONMMCAHHUS MH(POPMAIMOHHOM
CUCTEMBI ¥ IMOJTYYCHHE HABBIKOB 110 UCTIOJIB30BaHUIO OCHOBHBIX MeTO10B ananmu3a MC.

PexomeHyembie TipeiMeTHBIC 00JIACTH VIS Pa3paOb0TKU HH(DOPMAIIMOHHON CHCTEMBI:

1. Pazpabotka mporpaMMHOTO KOMIUIEKCA «YTIPaBICHHE KPeIUTaMH B OaHKE».

2. Pa3pabotka nporpamMmmHoro kommiekca «OTaeneHle KoieaKa.

3. PaszpaboTtka nporpamMmmHOro komriekca «O0cmyxuBaHue OaHKoOMaTa.

4. Pa3paboTka NporpaMMHOI0 KOMILIEKCa «Y IpaBJIeHUEe FOCTUHULIECH .

5. PazpaboTka nporpamMmmHOro komjekca «Mara3uH Mo npojaxe aBTo3an4acrei.

6. Pa3paboTka nporpammHoro komiiekca «CTpoutenbHas Gpupmanr.

7. Pazpab®oTka nporpaMMHOro KoMmIuiekca «YIpaBieHue OMOIuoTedYHbIM (POHIOM.

8. Pa3pabotka nporpammHoro kommiekca «APM paGoTHuka ckiaga»

9. PazpaboTka mporpamMMHOro KomIuiekca «APM amMuHUCTpaTropa aTelbe IIo
OPTTEXHUKN

10. Pazpabotka nmporpaMMHOTO KoMIuiekca «APM anMuHUCTpaTopa aBTOCAIOHAY.

11. Pa3pabotka mporpaMMHOTo KoMiuiekca «APM anqMuHHCTpaTopa pecTopaHa.

12. Pa3zpabotka mporpamMmmHoOro komiiekca «APM agmuHHECTpaTOpa PUTHEC-KITyOa).

13. Pazpabotka mporpaMMHOTo KoMiuiekca «APM agMuHHCTpaTopa a3ponopTay.

14. Paszpabotka nporpammHoro komiuiekca «APM paboTHHKa oTAena KaApOB».

15. Pazpabotka mporpaMMHOTo KoMIiuiekca «APM agMuHHCTpaToOpa CIOPTKOMILIIEKCAY.

BbI Taxoke MoXkeTe mpeI0KUTh MPENo1aBaTeio CBOM BapHaHT MPEAMETHON 001acTH.
TpeboBanus k pe3yabTaTaM BBHIIIOTHEHUS J1a00paTOpHOl paboThI:

1.
2.
3.

HaJIMYue ONKCaHUS NH(POPMAIIMOHHON CHUCTEMBI;
[IPOBEACHUE aHAJIN3a OCYLIECTBUMOCTH BBITIOJHEHHUS IIPOCKTA;
HaJIM4YUE 3aKII0YEHHS O BO3MOKHOCTH PEAIN3ALNAN IIPOEKTA.

PEMOHTY

B mepByro ouepenp HEOOXOAMMO ONPENEIUTh HCTOYHUKH HHPOpPMAIMH. ITO MOTYT OBITh
MEHEKEPHI OTJIEIIOB, TJe CHCTeMa Oy/AeT MCIOIb30BaThCs, Pa3padOTUYMKH MPOTPAMMHOTO 00eCTIeueHNs,
3HAKOMBIE C TUTIOM OyyIIel CUCTEMbI, TEXHOJIOTH, KOHEUHBIE MOJIb30BATEH U T.J1.

B xome ananm3a ocyIiecTBUMOCTH CO3/1aHus MH(OPMAIIMOHHONW CHCTEMBI 11eJ1eCO00pa3HO OTBETUTH
Ha BOIPOCHI:

pelunTh?

Uto mpou3oiaeT ¢ opraHu3aiuei, eciiu cucreMa He OyieT BBeIeHa B DKCIUTyaTaluio?

Kakue TCKYIIUC Hp06J'IeMBI CYIICCTBYIOT B OpraHHU3allUi U KAaK HOBass CUCTEMa IOMOKCT HUX

Kakum o0Opa3zom cucrema 6yaer cnocoOCTBOBATH 1M OuzHeca?



- TpeOyer nu pa3paboTKa CHUCTEMbI TEXHOJOTHH, KOTOpas 0 3TOr0 HE HCIOJb30BaJlaCh B
OpraHu3anuu?

PeBy.HBTaTOM aHaJIn3a OCYHICCTBUMOCTHU CO3JaHUSA HH(bOpMaHHOHHOﬁ CUCTEMBI ABJIACTCA
3aKIIIOYCHHE O BOBMOXKHOCTH PealM3aliy POoeKTa. B HEM MaroTcs peKOMEHAaluu OTHOCUTENILHO Havaja
WIM TOPOAODKEHUS pa3pabdOTKU cUCTeMbl. Moryt OBITh IpPENIOKEHbl OPUEHTHPOBOUHBIE CYMMBI
OrOJKETa WIIM €r0 U3MEHEeHHUS, TpaduKa padoT MO CO3AaHUI0 CUCTEMBI HITH MPEIBSIBICHBI 00Jiee BBICOKUE
TpeOOBaHUS K CHCTEME.

JIOKYMEHT, ONKCHIBAIOIIMK TIPEJAMETHYIO 00JacTh, JOJDKEH COJAEpKaTh PEKOMEHIAINU
OTHOCHUTEIILHO pa3pabOTKH CHUCTEMBI, 0a30BbIC MPEAIONKEHUS MO 00BEMY Tpedyemoro Oropkera u
BpeMeHH, rpaduky padoTt, Yuciay pa3paboTYHKOB, TPEOYEMOMY MPOTPAMMHOMY OOECIICYCHUIO, U MOXKET
BKJIFOYATh CJICAYIOIIUE PA3JIEIIbL:

- Bsenenue

- OpFaHI/I3aI_II/I$I BBITIOJTHCHUS IPOCKTA

- AHanu3 pUCKOB U Jp.

[Toce 00paboTkm coOpaHHON WH(GOPMAIMK TOTOBUTCS OTYET IO aHAIU3Y OCYIIECTBUMOCTH
CO3JIaHMSI CUCTEMBI.

ITopsinok BbINoOJIHEHUs padoOThI:

1. W3yuuTh TEOpeTUUYECKUI MaTepUal M0 TEME.

2. CoctaBuTh NOJPOOHOE ONKCaHKE HHPOPMALIMOHHON CUCTEMBI.

3. Ha ocHoBaHWM ONMMCaHUs CHCTEMBI IIPOBECTH aHAIHM3 OCYIIECTBUMOCTH CO3IAHHS
MH(POPMALIMOHHON CUCTEMBI..

4. Pacnpenenutsb poiu B TpyIIe (pyKOBOJIUTEND IPOEKTA, CACTEMHbIN aHATUTHK, pa3padOoTUHK,
pa3paboTUHK, TeCTep-pPa3paboTIHK).

5. CocraBUTh JOKYMEHT, OIUCHIBAIONIUN TPEAMETHYIO 00J1aCTh.

6. CocTaBUTbh OTYET O MPOETAHHOM padoTe.

Xoa pa0doThI:
Kparkue Teopernueckue cBegeHHsA
OO0mme cBeeHns 0 pa3padoTKe NPOrpaMMHOIO o0ecneYeHnst

[IpoGnemb! ynpaBiaeHUs] MPOrPaMMHBIMHU MIPOEKTaMU BIEpPBbIE MPOSBUIUCH B 60-X - Havane 70-x
rofIOB, KOI'Jla MPOBAJIMIUCH MHOTHE OOJbIINE MPOEKTHI 10 pa3paboTKe MPOrpaMMHBIX MPOJAYKTOB. bbuin
3auKCUpOBaHbl 3aiepkKku B co3gaHuu [1O, oHO OBLIO HEHAAECKHBIM, 3aTpaThl Ha pa3padOTKy B
HECKOJIBKO pa3 INPEBOCXOJMIN IEPBOHAYAIBHBIE OLEHKH, CO3JAHHBIE NPOrPAMMHBIE CHCTEMBI 4YacTO
MMENIM HU3KHUE TO0Ka3aTelu MPOU3BOJIUTENBHOCTH. [IpUUYMHBI MPOBAIOB KOPEHWJIUCh B TEX MOJAXOAaXx,
KOTOpBIE MCIIOJIb30BAIMCH B YIPaBiIeHUU poekTamu. [IpumMensiemas MeTo/ika Obljla OCHOBAaHA Ha ONBITE
yIpaBlIeHUS] TEXHUYECKUMH MPOEKTaMH U OKazajach Hed((PeKTUBHOW mpu pa3paboTKe MpOrpaMMHOIO
obecreyeHus.

BaxxHo moHuMarh pasHuIly Mexay npodeccuoHadbHOU pa3padotkoit [1O0 u mobuTenbckum
nporpaMMmupoBanueM. HeoOXoIuMOCTh YNpaBi€HUs MHPOTPAMMHBIMU TPOEKTaMHU BBITEKAeT M3 TOTO
¢dakrta, uro mporecc co3ganus npodeccuoHanpHoro IO Bcerga sBisieTcs CyOBEKTOM OOJKETHOM
NOJUTUKM  OpraHu3allik, TJe OHO pa3pabaThiBaeTcs, W HMEET BpPEMEHHbIE OTpPaHUYCHUS.
PaGota pykoBoauTensT MPOrpaMMHOTO MPOEKTa [0 OONbIIOMY CYETy 3aKildaeTcs B TOM, YTOOBI
rapaHTUPOBATh BBIMOJIHEHHE 3THUX OIOJDKETHBIX M BPEMEHHBIX OTPaHMYEHHUH C y4eToM Ou3Hec-lenei
OpraHu3aIy OTHOCUTENBHO pa3zpadatsiBaemoro [10.

PykoBoauTenu MpOEKTOB MPU3BaHbl CIUIAHUPOBAaTh BCE OTamlbl pa3pabOTKH MPOrpaMMHOIO
npoaykra. OHU TakKe JOJDKHBI KOHTPOJIMPOBATH XOJI BBIMNOJHEHHS pabOT U COOIIOJEHHS BCeX
TpeOyeMbIX CTaHAApPTOB. [IOCTOSHHBINA KOHTPOJIb 32 XOJOM BBINOJHEHUS pabOT HEOOXOIUM JUIi TOrO,
4yTOOBI Tpoliecc pa3pabOTKU HE BBIXOAWJ 3a BpPEMEHHBIE M OIO/KETHbIE OrpaHUYeHHs. Xopoliee
yIipaBJieHHE HE rapaHTHPYeT YCHEIIHOIO 3aBEepIIEHUs MPOEKTa, HO IUIOXO€ YIpaBieHHE 00s3aTeNbHO
MPUBEAET K €ro MpoBaly. DTO MOXET BBIPa3UThCA B 3aJIEpkKKE CpPOKOB caauu rotoBoro I1O, B
NPEBBIIICHUH CMETHOW CTOMMOCTH IIpOeKTa M B HecooTBeTcTBHMM roroBoro [1O cnemmdukanuu
TpeOoBaHUH.



[Tpouiecc pazpabotku [IO CyIIECTBEHHO OTIHYAETCS OT MPOIECCOB pPeaTU3allii TEXHHYECKUX
MIPOEKTOB, YTO MOPOXKAAET ONpeAeSICHHbIE CI0KHOCTH B YIIPABICHUN TPOrPAMMHBIMU [TPOEKTAMU:

1. Ipocpammmueiii npooykm nemamepuanen. IIporpaMmmHoe obecriedeHue HeMaTepHalbHO, €ro
HEJIb3s YBUIIETh WJIM MOTPOTaTh. PyKOBOAWTENb MPOrpaMMHOIO MPOEKTa HE BUIAUT mpouecc "pocrta"
pazpabarbiBaemoro I10. OH MOKeT monaratbesi TOJIBKO Ha JOKYMEHTALUIO, KOTOpas (pUKCHpYeT Iporecc
pa3paboTKu IPOrpaMMHOTO MPOIYKTA.

2. He cywecmsyem cmanoapmuulx npoyeccos paspabomku I10. Ha cerogHamHuii aeHb He
CYLIECTBYEeT UETKOW 3aBUCHMOCTH MeXAy mponeccoM co3aanus [IO u Tumom co3naBaeMoro
MPOrPaMMHOTO MPOAYKTa. pyrue TeXHUYECKUe TUCIUIUIMHBI UMEIOT JUTUTEIIbHYIO HCTOPHIO, TTPOIECCHI
pa3paboTKU TEXHUYECKUX H3JIEIMi MHOTOKpPAaTHO OINpoOOBaHbl M IpoBepeHbl. [Iporeccsl co3maHus
OOJBIIMHCTBA TEXHUYECKHX CHCTEM XOpOIIO H3y4eHbl. M3ydeHwem ke mporeccoB cozmanus [10
CHEIMAMCThl 3aHUMAIOTCSl TOJBKO MocieAaHee BpeMs. [loaToMy moka Henb3si TOUHO MIpeacKas3aTh, Ha
KakoM OdTame mporecca pa3pabotku [IO Moryr BO3HUKHYTH MPOOJIEMBI, YTIPOXKAIOIIUE BCEMY
MIPOrPaMMHOMY ITPOEKTY.

3. borvuwue npocpammuvie npoexkmvl - 3mo uacmo "ooumopazosvie” npoexmsi. bonbiine
MIPOrpaMMHBbIE MPOEKTHI, KaK MPaBUIIO, 3HAUUTEIHHO OTJIMYAIOTCS OT MPOEKTOB, PEaIM30BaHHBIX paHee.
[ToaTomy, 4TOOBI YMEHBIIUTH HEOINPEACICHHOCTh B IUIAHUPOBAHWU MPOEKTa, PYKOBOIUTEIH MPOCKTOB
JIOJDKHBI 0051afiaTh OYeHb OOJBIIMM MPAKTUYECKUM ONBITOM. HO TOCTOSHHBIE TEXHOJOTHYECKHE
W3MCHCHUS B KOMIIBIOTEPHOH TEXHUKE ¥ KOMMYHHKAI[MOHHOM OOOpYIOBaHHH OOECIIEHUBAIOT
MPEIbIAYIIUNA ONBIT. 3HAaHUSA M HAaBBIKW, HAKOILJICHHBIE OMBITOM, MOTYT HE BOCTPEOOBATHCS B HOBOM
MIPOCKTE.

[lepeuncnennple OTIMYUS MOTYT NMPUBECTH K TOMY, YTO peaju3alusi MpPOEKTa BBIHAECT U3 Bpe-
MEHHOTO TpaduKa WIM TPEBBICUT OIOPKETHBIC acCCHUTHOBaHUS. [IporpaMMHBIC CHCTEMBI 3a4acTYHO
OKa3bIBaIOTCS HOBMHKAaMHU KakK B "HJEOJOTHYECKOM'", Tak M B TeXHHUYECKOM miaHe. [losTomy, mpensumas
BO3MOXKHBIE TIPOOJIEMBI B pEaTM3AINH POTPAMMHOTO ITPOEKTA, CIIEyeT BCEr/Ia TIOMHHUTH, YTO MHOTHUM U3
HUX CBOMCTBEHHO BBIXOAMTH 32 PAMKU BPEMEHHBIX U OFOPKETHBIX OTPAHUYCHHM.

IIpouecc ynpasjienusi pa3padoTKoii NpOrpaMMHOro odecrevdeHust

HeBo3M0)XHO omucaTh ¥ CTaHAApTU3UPOBATH BCE PAOOTHI, BBHIIIOJIHAEMBIE B MMPOEKTE MO CO3aHUI0
[1O. Ot paboThl BeChMa CYIIECTBEHHO 3aBUCAT OT OpraHU3aluy, e BolnoyHgercs paspadorka 10, u ot
THUIIA CO3/1aBa€MOT0 IPOTpaMMHOT0 MpoaykTa. Ho Bcerna MoKHO BBIACIUTH CIEAYOIINE:

- Hanmcanue npennoxxenwnii mo cozaanuto I10.

- IInanupoBanme u coctaBneHue rpaduka padot mo cozganuto [10.

- OueHuBaHUE CTOUMOCTH ITPOEKTA.

- Iloabop nepconaa.

- KoHTpo:b 3a X0/10M BBIITOJIHEHUS PA0OT.

- Hamucanue oT4eTOB U MpeACTaBICHUH.

[TepBast craguss TPOrpaMMHOTO IMPOEKTAa MOXKET COCTOSTh W3 HANWCAHUS TPEIJIOKEHUN 110
peanuzanuu 3Toro npoekrta. [IpennoxeHus T0KHBI COIepKaTh OMHUCAaHUE IIeNiel TPOEKTOB U CIIOCOOOB
ux goctwkeHus. OHU Tak)Ke OOBIYHO BKIIIOYAIOT B ce0s1 OIEHKH (DMHAHCOBBIX U BPEMEHHBIX 3aTpaT Ha
BBHITIOJTHEHUE MpoekTa. [Ipu HeoOXOAMMOCTH 3/1eCh MOTYT MPUBOAMTHCS OOOCHOBAaHUS Ui Tepefadu
MIPOEKTA Ha BBITOJIHCHUE CTOPOHHEH OpTaHM3alK WM KOMaH/Ie pa3padOTIHKOB.

Hanucanue npeqioxeHnii — O4YeHb OTBETCTBEHHAs paboTa, TaK Kak JUIsi MHOTHX OpTaHU3aIlvi
BOIIPOC O TOM, OYJIET JIN IPOEKT BHITIOTHATHCS CaMOM OpraHHU3aIMel WU pa3padaThIBaThCS MO0 KOHTPAKTY
CTOPOHHEH KOMIAHUEH, SBIsAETCS KPUTHUYECKHMM. He CyIecTByeT Kakux-InOO pEeKOMEHAAlud To
HAITMCAHWIO TIPEUIOKCHHI, MHOTOE 3JIeCh 3aBHCHT OT OTIBIT.

Ha stamne mianupoBaHUsS MPOEKTa ONMPEAETSIOTCS MPOIECCHl, ATANbBI M MOJTYyYSHHBIE Ha KAXKIOM H3
HUX pe3yJabTaThl, KOTOPBIC JOJKHBI TPHUBECTH K BBINOJIHCHHUIO TPOeKTa. Peanmu3amus 3Toro IniaHa
MPUBEJET K JIOCTIDKEHUIO 1eneid mpoekTa. OnpeneneHne CTOMMOCTH TIPOEKTa HAIMPSMYIO CBSI3aHO C €ro
TUTAHUPOBAHHUEM, ITOCKOJIBKY 371€Ch OIEHUBAIOTCS PECYPCHI, TPEOYIONIUECS JIJIs BHIMIOTHCHHSI IIJI1aHA.

KoHTposip 32 X00M BBINOTHEHHS pabOT (MOHUTOPHHT MPOEKTa) — 3TO HEMPEepBHIBHBINA MpoIiece,
MPOJOJKAIOIINICA B TEUEHHE BCEr0 CpOKa pealin3alluid MpoeKkTa. PykoBoauTenb AOJIXKEH MOCTOSHHO
OTCIICKUBATh XOJ peanu3aliil TPOEKTa U CpaBHUBATh (DAKTUYECKHE U TUIAHOBBIE MOKA3aTeNH
BBITIOJTHEHUSI pabOT C MX CTOMMOCTHbIO. XOTS MHOTHE OpPraHU3aldd UMEIT MEXaHU3Mbl (OpMaTbHOIO
MOHHUTOPHHTA Pa0OT, OMBITHBIA PYKOBOJIUTENh MOXKET COCTABHTH SCHYIO KApTHUHY O CTAIUU Pa3BUTHU
MIPOEKTa MIPOCTO MyTeM HePOPMaTLHOTO OOIIEHUS ¢ pa3paboTUNKaMHU.
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HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT 0OHApYKUTh MOTEHLIUAIbHBIE TPOOIEMbI, KOTOPbIE
B SIBHOM BHJI€ MOTYT OOHapy>KUThCS mo3aHee. Hampumep, exxeHeBHOE 00CYXKI€HHE X0Ja BBIMOIHEHUS
paboT MOXXET BBIABUTH OTIENbHBIE HEIOPAOOTKH B CO3JaBaéMOM IPOTPaMMHOM IpoaykTe. Bmecto
OKHMJIaHUSI OTYETOB, B KOTOPHIX OyzaeT oTpakeH (akT "mpoOykcoBku" rpaduka padoT, MOKHO 0OCYAUTH
CO CHENMaJNCTaMH HaMEYarolluecss MPOTrPaMMHUCTCKUE MPOOIeMbl M HE JOMYCTUTh CpbiBa rpadukxa
pador.

B Teuenume peannzanuu MPOEKTa OOBIYHO MPOUCXOAUT HECKOIBKO (HDOPMAIBHBIX KOHTPOJIBHBIX
MIPOBEPOK X0/1a BhIMOJIHEHUs paboT mo coznanuto [10. Takue npoBepku JOHKHBI 1aTh OOIIYI0 KapTUHY
XO0Zla peaju3ald MpPOeKTa B LEJIOM M II0Ka3aTh, HACKOJIBKO YK€ pa3paboranHas dyacte 11O
COOTBETCTBYET IIEJISIM ITPOEKTA.

Bpewmst BbImonHEeHUsT OONBIIMX MPOTPAMMHBIX MPOEKTOB MOXET 3aHMMaTh HECKOJBKO JeT. B rte-
YeHHE STOTO0 BPEMEHH LIETH M HaMEpeHMsl OpraHu3alluu, 3aKa3aBIlIed MpPOTpaMMHBIA MPOEKT, MOTYT
CYIIECTBEHHO M3MEHUTHCS. MOXKET 0Ka3aThCsl, 4TO pa3pabaThiBaeMBbIil MPOTPAMMHBIN MPOAYKT CTaNl YiKe
HEHY>KHBIM JM0O HCXOoAHble TpeOoBaHUS K co3aaBaemomy [IO mpocTo ycrapenu U uX HEOOXOAMMO
KapJMHAIBHO MEHATh. B Takoi cuTyanu pyKOBOJCTBO OpraHM3aLUHU-Pa3pabOTUYMKa MOKET MPUHATH
peuienue o npekpamiennu pazpadorku 110 wnm 06 U3MEHEHUH MPOEKTa B LEIOM C TE€M, YTOOBI y4YECTh
M3MEHUBIIMECS LM U HAMEPEHUSI OPTaHU3aI[H-3aKa34nKa.

PykoBonuTenu nmpoekToB OOBIYHO 00S3aHBI CaMM MOAOUPATh UCTIOJHHUTENEH Al CBOMX MPOEKTOB.
B uneansHOM ciydae npodeccHOHATBHBINA YPOBEHb HCIIOTHUTEIEH JOIDKEH COOTBETCTBOBATH TOM padoTe,
KOTOPYI0 OHH OyAyT BBHIIOJMHATH B XOA€ peanu3anuu IMpoekra. OAHAKO BO MHOTHX CIyd4asx
PYKOBOJIUTENH TOJDKHBI MOJIAraThCsi HA KOMaHAy pa3pabdOTUYMKOB, KOTOpas Jajieka OT hieanbHou. Takas
CUTYaIusi MOKET ObITh BbI3BaHa CIEAYIOUUMU MPUIMHAMHU:

1. Bromker npoekTa He MO3BOJISIET MPUBIICYHh BRICOKOKBATH(DUIIMPOBAHHBIN IepcoHall. B Takom
cllydae 3a MEHBIIYIO IJIaTy IPUBIIEKAIOTCS MEeHEee KBaU(UIIMPOBAHHBIE CIICIIUAIHUCTHI.

2. boBaroT cuTyarum, Korjaa HeBO3MOKHO HANTH CHEUATMCTOB HEOOXO0AUMOM KBATTU(PHKAITIH
KaK B cCaMO# opraHuzanuu-pa3paboTurke, Tak U BHe ee. Hanpumep, B opranuzanuu "mydmiie Jou"
MOTYT OBITH YK€ 3aHSTHI B JPYTUX MIPOEKTaX.

3. Opranuzamus Xo4eT NOBBICUTH MPOdECCHOHATIBHBINA YPOBEHb CBOMX PAOOTHUKOB. B aTOM
cllydae OHa MOJKET IPHUBJICYh K YUACTHIO B TPOEKTE HEOTBITHBIX WJIM HEJOCTATOYHO
KBAJM(HUIUPOBAHHBIX paOOTHUKOB, YTOOBI OHU NMPHOOPENTN HEOOXOAUMBIN OIBIT U MOYUYMIIUCH y OoJiee
OTIBITHBIX CTICITHAITUCTOB.

Takum oOpa3zom, moutu Bcerjga MoaOOp CHEHUATUCTOB JUIS BBIOJHEHMS IMPOEKTa HMEET OIl-
pelelieHHbIe OTPAaHUYCHUSI U HE SIBIIAETCS CBOOOMHBIM. BmecTe ¢ TeM HEOOXOaUMO, YTOOBI XOTs OBl
HECKOJIbKO YJICHOB I'PYIIbI Pa3paOOTYNKOB MMENH KBAIM(UKALUIO U OMBIT, JOCTaTOYHbIE I pabOThI
HaJ JaHHBIM [IPOEKTOM. B poTHBHOM ciTydae HEBO3MOXKHO U30exaTh omunbok B pazpadotke [10.

PykoBoauTens npoekta o0bIMHO 0053aH MOCHUIATh OTYETHI O XOJI€ €r0 BBIIOJHEHUS KaK 3aKa3uuKy,
TaKk W TOAPAJHBIM OpraHW3alysiM. OJTO JOJDKHBI OBITh KpaTKWe JOKYMEHTBHI, OCHOBAHHBIE Ha
uHpoOpMaluY, HU3BJIEKaeMONH M3 MOAPOOHBIX' OTYETOB O MpOEKTe. B 3TuxX oTyerax MOHKHA OBITH Ta
uHpOpManus, KOTOpasi MO3BOJISIET YETKO OICHHUTh CTENEHb TOTOBHOCTH CO3/IaBA€MOT0 MPOTPAMMHOTO
IPOAYKTA.

B pamkax kypca «TexHonorus pa3paboTKi MPOrpaMMHOI0 0OECIIEUEHHUs» BBIJEIECHBI CIEAYIONIne
ponu B rpymie no pazpadotke I10:

- PyxoBonutens — ob1iee pykoBOACTBO IPOEKTOM, HAallMCAHUE IOKYMEHTAallUU, OOIIEHHE C
3akazuukom [10

-  CucTeMHBIN aHATUTHK — pa3paboTKa TpeOOBaHMI (COCTAaBIEHNE TEXHUIECKOTO 3a/IaHuUs,
MIPOEKTa MPOrpaMMHOT0 0OeCIIeUeHHs)

- Tecrep — cocTaBieHue TIaHa TECTUPOBaHUS U arrectanuu roroBoro [10 (mpoaykra),
COCTaBJIEHHE CIIEHAPHsI TECTUPOBaHUs, 0a30BbIN MPUMEp, IPOBEJCHUE MEPOTIPUATUHN 1O TUIAHY
TECTHPOBAHUS

- Pa3zpaboTumk — MOZenTupoBaHNE KOMIIOHEHT POTrPaMMHOT0 00eCTIeYeHH s, KOJIUPOBaHHUE

IlnanupoBaHue MpoeKTa pa3padoTKU NMPOrPAMMHOI0 o0ecreyeHust

D¢ dexTuBHOE yIpaBiIeHHE NPOTPAMMHBIM IPOEKTOM HANPSAMYIO 3aBUCUT OT MPaBUIBHOTO
IUTAaHUPOBaHUS pabOT, HEOOXOAUMBIX AJIs €0 BIMOIHEHU. [11aH moMoraeT pykoBOAUTENIO MPEIBUICTD
npoOJeMbl, KOTOpblE MOTYT BO3HUKHYTh Ha KakMX-InOo »tamax co3ganus [1O, u paspaborarh
MIPEBEHTUBHBIE MEPBI JUIsl UX MpeAynpekaeHus win peuieHus. [lnaH, pa3paOoTaHHBI Ha HavaabHOM
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JTare MpoeKTa, paCCMAaTPUBAETCS BCEMH €r0 YYaCTHHKAMHU KaK PYKOBOJSIIUN JTOKYMEHT, BBIIIOJHEHHE
KOTOPOT'0 JJOJKHO IPUBECTH K YCIIEIIHOMY 3aBEPIICHUIO TPOEKTa. DTOT NEepBOHAYAIbHBIN IIaH JOKEH
MaKCHUMaJIbHO OJPOOHO OMHCHIBATH BCE 3TAMbl PEANN3aluHU MPOEKTA.

[Iponiecc mIaHupoBaHUs HAYMHAETCS, UCXOJS U3 ONUCAHMS CUCTEMBI, C ONPENENeHHs POEKTHBIX
OrpaHUYEHUI (BpEMEHHbIE OTrpAaHHYCHHs, BO3MOXXHOCTM HAJIMYHOTO TMEpCOHANa, OIOKETHHIC
OrpaHUYEHUS U T.[.). OTH OrPaHUYEHMs] JOJDKHBI OIPENENAThCS MNapayieIbHO C  OLEHMBAaHUEM
MPOEKTHBIX MAapaMETPOB, TAKUX KaK CTPYKTYpa M pa3Mep MPOEKTa, a TAKKe pacupereneHreM (yHKIHHA
CpeAM MCIIOJIHUTENEH. 3aTeM OnpeAessstoTCs 3Talbl pa3paboTKU M TO, KAKUE Pe3yJIbTaThl JOKYMEHTAIMS,
MNPOTOTHUIBI, TOJCHCTEMBl WM BEPCUU MPOrPAaMMHOTO MPOAYKTA) JOJDKHBI OBITH IOJYYEHBI 10
OKOHYAaHUHU ATUX OdTanoB. Jlanee HauMHaeTcs LMKIMYECKas 4vacTh IUIaHMpoBaHus. CHauana
paspabarbiBaeTcs rpaduk pabOT MO BBITOJHEHHIO MPOEKTa WIIM JAETCS pa3pelieHrne Ha MPOJIOJIKEHUE
UCIOJIb30BAaHUS paHee co3AaHHOro rpaguka. Ilocie 3Toro NpoBoAUTCS KOHTPOJb BBIIOJHEHUS PaboOT U
OTMEYAIOTCS PACXOXKJICHHUS MEX/y PEaTbHBIM U TUIAHOBBIM X0JIOM PadoT.

Jlanee, o Mepe NOCTYIUIEHHS HOBOM HH(POPMALUU O XOJ€ BBINOJHEHMs IMPOEKTa, BO3MOXKEH
[IEPECMOTP TEPBOHAYAIBHBIX OLIEHOK [apaMeTPOB IIPOEKTa. DTO, B CBOK OYEpEdb, MOKET IPUBECTH K
U3MeHeHMo rpaguka pabor. Ecim B pesynpTare 3THX HM3MEHEHHMM HapyLIArOTCs CPOKU 3aBEPLICHMS
IIPOEKTAa, JOJKHBI ObITh IEPECMOTPEHBI (U COracoBaHbl ¢ 3aka3yukoM [10) npoeKTHbIE OrpaHUYEHHUS.

KoHeuHO, OOJIBIIMHCTBO PYKOBOJMTENEH NPOEKTOB HE IyMAlOT, YTO pealu3alus UX IMPOEKTOB
npoiieT rinaako, 6e3 BCAKux mpodseM. JKenaTrenbHO onmcaTh BOSMOXKHBIE IPOOJIEMBI emie 10 TOro, Kak
OHHU MpOSBAT ceOsl B XOJ€ BBINOJHEHMs NpoekTa. [losToMy isydiie cocTaBisATh "meccumucTHyeckue"
rpaduku pador, yem "ontumuctuyeckue". Ho, KOHEUHO, HEBO3MOKHO MOCTPOUTD IIJIaH, YIUTHIBAIOIIUN
BCE, B TOM 4YHCIE CilydyaiiHble, MpOOJIeMbl M 3aJEP)KKH BBIOJHEHUS IMPOEKTa, MOATOMY U BO3HUKAET
HEOOXOJUMOCTh MEPUOJUYECKOTO TIEePecMOTpa TMPOCKTHBIX OTPAaHMYEHUH M OITAloB  CO3/AaHUS
IIPOrPaMMHOTO MTPOAYKTA.

[Iman mpoekTa JODKEH YETKO TIOKa3aTh PECypChl, HEOOXOAWMBIC [UIS pean3aluil IPOEKTa,
paszneneHue paOOT Ha 3Tambl M BPEMEHHOM IpadUK BBIIOJHEHHS 3TUX 3TanoB. B HEKOTOPBIX Op-
raHu3alusaX IUIaH MPOEKTa COCTaBISAETCS KaK €IUHBIM JOKYMEHT, COJAEpKalluii BCe BHJbI IJIAHOB,
ONMCAHHBIX BbIIE. B JIpyrux ciydasx IUIaH MPOEKTa ONHUCBIBAET TOJBKO TEXHOJOTMYECKHMH Ipolecc
co3nanud I10. B Takom muiaHe o0s3aTeabHO MPUCYTCTBYIOT CCHUIKM Ha IUIAHBI APYTUX BHUIOB, HO OHH
pa3pabaTbIBarOTCs OTJCIBHO OT IJIaHA MPOEKTA.

Jleranuzanus IUIAHOB IPOEKTOB OYEHb PA3HUTCS B 3aBHUCHUMOCTH OT THMa pa3padaThIBaeMOIo
IPOrpaMMHOIO MPOJYKTa U OpraHu3anuu-paspaboruuka. Ho B moboM ciydae GOJBIIMHCTBO IIAHOB
CoJIeprKaT CIAEAYIOLIUE Pa3/ieibl.

1. Bsedenue. Kpatkoe omnucaHue ILejell NpoekTa M MPOEKTHBIX OrpaHUYeHUil (OIOJKETHBIX,
BPEMEHHBIX U T.JI.), KOTOPbI€ BaYKHBI JUIS YIIPABJICHUS TIPOCKTOM.

2. Opeanuzayus evinoanenus npoekma. Onucanue crnocoda noadopa KOMaH/bl pa3paboTYNKOB U
pacnpezienieHue 00sS3aHHOCTEN MeX Ay YeHaMU KOMaH Ibl.

3. Ananuz pucxos. Onucanue BO3MOMKHBIX MPOEKTHBIX PUCKOB, BEPOSTHOCTH UX HPOSBICHUS U
CTpaTerHii, HalpaBJICHHBIX HA NX YMEHBIIICHHE.

4. Annapammuvie u npocpammusie pecypcwvl, HeodOxooumvle O peanusayuu npoekma. IlepedeHpb
anmnapaTHBIX CPEJICTB W IMPOrpaMMHOr0 oOecredeHrs, HeoOX0auMoro Ajs pa3padoTKH MPOrpaMMHOIO
npoaykTa. Ecnu anmapatHble cpeznctBa TpeOyeTcsi 3aKynaTh, MPUBOAUTCS MX CTOMMOCTH COBMECTHO C
rpadMKOM 3aKyIIKH M IOCTABKH.

5. Paszbuenue pabom ma smanwi. Ilponecc peanuzanuy NpoekTa pa3dOMBaeTCs Ha OTIENbHBIC
MIPOLIECCHI, OMPEIENAIOTCS 3Tanbl BBIIOJHEHUS MPOEKTa, MPUBOJUTCS OINUCAHUE PEe3yIbTaTOB
("BBIXO/I0B") KaXA0T0 3TAIa U KOHTPOJIbHBIE OTMETKHU.

6. [Ipagux pabom. B sToM Tpaduke OTOOpa)karoTCs 3aBUCUMOCTH MEXIY OTICIBHBIMHU IIPO-
neccamu (3tamamu) paszpa®otrku I1O, oleHKHM BpeMEHHM HMX BBINOJIHEHUS M DPACHpelesieHHE YJICHOB
KOMaH/ bl pa3padOTYMKOB MO OTJEIbHBIM ITAIaM.

7.  Mexanuzmvl MOHUMOpPUHEA U KOHMPOIA 34 XOOOM 8binoaHeHus npoekma. ONUCHIBAIOTCS pe-
JIOCTaBJIsIEMble PYKOBOJIUTENEM OTYETHI O XO0JI€ BBIIIOJIHEHUS pabOT, CPOKH UX MPEIOCTABIICHHUS, a TaKXKe
MeXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Inan gomkeH peryispHO IepecMaTpUBaThCA B Ipoliecce peann3anuu npoekra. OHN 4acTH IJIaHa,
Hanpumep rpaduk paboT, U3MEHSIOTCS YacTo, Apyrue Oosee craOuiabHBL. 711 BHECEHHS U3MEHEHUU B
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IJ1aH TpCGyCTCH CliciaJibHagd oOpraHusanus AJOKYMCHTOIIOTOKA, IIO3BOJIAIOMIAss OTCIIC)KHUBATH 3TU
U3MCHCHUA.

O01mume cBegeHUs 0 TPeOOBAHUAX K HHPOPMALMOHHBIM CHCTEMAM
[Tpobnembl, KOTOpBIE MPUXOIUTCS pEIlaTh CIEHUAINCTaM B IPOLIECCE CO3JaHHS MPOrPAMMHOIO
oOecnieueHus, oueHb ciHoXHBL. Ilpupoma »sTux mnpobiem He Bcerga scHa, OCOOEHHO —e€ciu
pa3pabarbiBaeMasi IporpaMMHasi CHCTEMa WHHOBAllMOHHAs. B 9acTHOCTH, TpyAHO YE€TKO OMHUCATh Te
NEeHCTBUS, KOTOpBIE JOJDKHA BBINONHATH cucrteMa. Onucanue (QyHKIMOHAIBHBIX BO3MOXHOCTEH U
OrpaHUYEHUH, HAKIIAIBIBAEMbIX HA CUCTEMY, Ha3bIBaeTCs TPeOOBAHUAMU K 3TOH CHCTEME, a caM IMPOIecC
dbopMupoBaHUs, aHAW3a, JOKYMEHTHPOBAHUS M MPOBEPKU ATUX (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH U
OrpaHUYeHUI — pa3paboTKOi TpeOOBaHHIA.
TpeboBanust moapazensroTCs Ha MOJIb30BaTeNbCKUe U cucTeMHuble. [lonb3oBarenbckue TpeOoBaHM
— 3TO ONHMCAaHUE HAa €CTECTBEHHOM S3bIKE (IUIIOC MOSICHSIOUINE THarpaMMbl) (YHKUIWH, BBITOIHIEMBIX
CUCTEeMOHM, M OrpaHWYeHMM, HakiaabiBaeMbix Ha He€. CHcCTeMHble TpeOOBaHHUS — OTO OIHUCAHHE
0COOEHHOCTEH CHUCTEMBI (APXUTEKTypa CHCTEMBI, TpeOOBaHMA K IMapaMeTpaM OO0OpYyAOBaHUS H T.1.),
HEO0OXOUMBIX TSl 3P HEKTHBHON peaau3aiui TpeOOBaHUHN MOJIb30BATEIS.
IlepBble maru no pa3padorke TpedoBaHuii K HHGPOPMANMOHHBIM CHCTEMAM - AHAJIN3
0CYIIIECTBUMOCTH
Pazpabotka TpeboBaHUiT — 3TO MpoIecC, BKIIOYAIONIINNA MEPOTPUATHS, HEOOXOIUMBIE ISl CO3/a-
HUS U yTBEPKIEHUS JOKYMEHTa, COIEp allero crenu@uKaiui CUCTEeMHbIX TpeOoBaHuM. J[1s HOBBIX
IPOTPaMMHBIX CHUCTEM TMpolecc pa3paboTku TpeOOBaHMI [OJDKEH HAYMHATBCA C  aHalIM3a
ocymiecTBUMOCTH. Hauanmom Takoro ananmuza siisieTcs oOlee OMMCAHWE CHCTEMBbl U €€ Ha3HAaueHUs, a
pe3yabTaTOM aHAJM3a — OTYET, B KOTOPOM JIOJDKHA OBITh YeTKas PEKOMEHJAIMs, TPOJA0IDKATh WM HET
mpouecc  pa3paboTku  TpeOOBaHHMI  MPOEKTUpPyeMoil cucTteMbl. JlpyrumMu  clioBaMu, aHaIu3
OCYIIIECTBUMOCTH JIOJDKEH OCBETUTH CIICAYIOIINE BOIIPOCH.
1. OrtBeuaet nu cucteMa oOLIUM U OU3HEC-IENSIM OpraHu3allMu-3aKa3uuKa U OpraHu3aIuu-
pa3paboTunka?
2. MOoXHO 11 peanu30BaTh CUCTEMY, UCIIOJIb3Ys CYIIECTBYIOIINE HA JAHHBI MOMEHT TEXHOJIOTHH U
HE BBIXOJS 32 MPEeITbl 3aJaHHON CTOUMOCTH?
3. MoHO 11 00BeTMHUTD CUCTEMY C IPYTHMMHU CHCTEMaMHU, KOTOPBIE YK€ IKCIIITyaTHPYIOTCs?
Kputnueckum siBisieTcsi BOIpocC, OyJeT JIM CHCTeMa COOTBETCTBOBATH LIEJSIM OpraHu3anmu. Ecim
crcTeMa He COOTBETCTBYET 3THM LEJISIM, OHA HE MpeACTaBiIsIeT HUKaKOW IIEHHOCTHU JJIsl opraHu3zanuu. B
TO K€ BpEeMsI MHOTHE OPTaHM3alliU Pa3padaThIBalOT CHCTEMBI, HE COOTBETCTBYIOIINE UX LIENSAM, THOO HE
COBCEM SICHO MIOHUMasl 3TU LIeJH, TUOO MO/ BAMSHUEM MMOJIUTUYECKUX WIH OOIIECTBEHHBIX (DAKTOPOB.

®opma npeacTaBieHus pe3yabTara:

1. TIlens paGotsl

2. Bsenenue. Kpatkoe onucanue mesuei mpoekTa U NpOEKTHBIX OTpaHUYEHUH (OF0IKETHBIX,
BPEMEHHBIX H T.JI.), KOTOPbIE BaYKHBI [Tl YIIPABJICHUS TIPOSKTOM

3. Omnucanue nadopmarmonHoi cucremsl (I10) - HanuyKe 3aKIIOYEHNsT O BO3MOXHOCTH
peanu3aIiu MpoeKTa, COAEPKAIMETO PEKOMEHIAINN OTHOCUTEIHHO pa3pabOTKH CUCTEMBI, Oa30BbIe
MPEUIOKEHUS 110 00bEMY TpebyeMoro 010/ KeTa, YuCiy pa3paboTUMKOB, BpEMEHH U TpeOyeMoMy
MIPOrpaMMHOMY 00€CTIEeYeHHIO

4. AHanM3 OCyIIECTBUMOCTH (COTJIACHO TPEOOBAHUAM K pe3yJIbTaTaM BBIIIOJIHEHHUS), YKa3aTh
BO3MOJKHBIE TIPOOJIEMBI U TIYTH UX PEIICHHUS.

5. Ponu ygactHukoB rpynmnsl pazpadotku [10.

6. [IporpammHO-anmapaTHBIE CPEICTBA, UCTIOIB3yEMbIC TIPY BHITOJIHEHUH PAOOTHI.

7. 3akmtoueHue (BBIBOJIBI)

8. CHmcoK HCIONB3yeMO TUTEepaTyphI

Kpurepum ouenku:

PaboTa BbINIOJIHEHA MOJTHOCTHIO U HE COIEPIKUT OIIMOOK, CTYACHT y4ell M pacCMOTpeNl 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEICTABUII OTUET — OL[CHKA «OTIUYHOY.

PaGora BEIMOTHEHA MMOTHOCTHIO, HO COIEPIKUT HE Ooiee IBYX OIMMUOOK, CTYACHT Y4el U pacCMOTPEI
0COOCHHOCTH MPEAMETHOI 00JIaCTH ¥ TPaMOTHO MPEICTABUI OTUET — OL[EHKA «XOPOILIOH.
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Pabora BbImonHEHa € OMMOKaMM, CTYACHT HE MOJHOCTBIO y4Yell M PACCMOTpPENT OCOOEHHOCTH
IPEAMETHON 00IaCTH M MIPEACTaBIII KPATKUH OTYET — OI[CHKA «yJJOBJIETBOPUTEIHLHOY.

Pabora BbINOHEHA ¢ TPyOBIMU OIIMOKAaMHU, CTYIEHT HE y4el 0COOCHHOCTH MPeIMETHOH obiacTu,
OTYET COCTABJICH HETPAMOTHO — OLIEHKA «HEYJOBJICTBOPUTEIBHOY.
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Tema 2.1.2 Onucanne u aHAJIN3 TPeOOBAHUI K IPOrPAMMHOMY 00ecrne4eHHI0

JlabopaTopHoe 3ansiTHE Ne 2
MonesnpoBaHue Gu3Hec-NPOIECCOB NMPeAMETHOI o0JacTu B HoTanun BPMN

Hesab: O3HAKOMUTBCS € MPOLIECCOM MOJEIUPOBAHMS OM3HEC-IIPOLECCOB MPEIMETHOM 00J1acTH B
Hotarmn BPMN wu npunnmnamm mnoctpoenus nuarpamMm B HoTaumu BPMN npu  paspabotke
IIPOrpaMMHOI0 00€CIeUeHMsI, BBIIOJIHUTh MOJEIUPOBAHUE OM3HEC-IIPOLECCOB 3aJlaHHOW NpEeAMETHOMN
obmactu B HoTaruun BPMN.

Boinoainus 3aganus, Bel Oyaere:

ymemp:

— V3. anHanu3upoBaTh NPOECKTHYIO U TEXHUUYECKYIO IOKYMEHTAIIUIO;

— V4. wucnonp3oBaTh CIENUATN3UPOBAHHBIC TIpaduuecKkue CpelcTBa MOCTPOCHHS € aHaIu3a
APXUTEKTYPbI IPOrPAMMHBIX IPOIYKTOB.

MarepuajibHoe o0ecrneyeHue:
IMTaker Microsoft Office, Bxirouass Microsoft Visio, moctyn k Internet pecypcam.

3aganme:

Bommonnute mnocrtpoenue wmozaenu B Hotauun BPMN s 3apanHOMnpeamerHoil  oOnactu
(;maboparopHoe 3aHsTHe Ne 1).

TpeGoBaHUs K TOCTPOSCHUIO MOJIEIIH:

—  MOJIeNb JIOJDKHA OTPaXKaTh BECh YKa3aHHBIN B oMUcaHuU (yHKIIMOHAT;

—  MoJieNb JI0JIKHA COZepkKaTh HE MEHEe TPeX MPOLIECCOB.

ITopsinok BbINoOJIHEHUs padoOThI:

1. WM3yuuth npemyiaraeMblii TEOPETUUECKUN MaTepUal 10 TEME.

2. Tloctpouth Mozenb BbIOpaHHOM mpeameTHOM oOmactu B HoTauuu BPMN B coorBercTBHM €
TpeOOBAHUSIMU.

7. CdopmupoBarh 0TYET O paboTe, BKIIOYAIOIIUN BCE MOJyUYEHHBIE YPOBHU MOJEIH, ONHCAHUE
(GYHKIIMOHAJIBHBIX OJIOKOB, XpPaHUJIMII M BHEIIHUX OOBEKTOB.

Xoa paGoTsI:

dopma npeacraBjieHus pe3yJbTara:

Lens paboThI

Bgenenue

[IporpaMMHo-amnmapaTHble CpEACTBA, UCIIOJIb3yeMbIe MPHU BBITOJIHEHUN PaOOThHI
Onucanue paboThI

3akroueHue (BBIBOIBI)

Crnrcok UCOIb3yeMOM JIUTepaTyphbl

oakrwdE

Kpurepum ouenku:

PaboTa BBINOJIHEHA MOJIHOCTHIO U HE COJIEPKUT OIMIMOOK, CTYACHT Yy4ell U pacCMOTPEN OCOOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEICTABUII OTUET — OL[EHKA «OTIUYHO.

PaboTa BBINIOJIHEHA OJIHOCTHIO, HO COJIEPXKUT HE OoJiee IBYX OIIMOOK, CTYIEHT Y4l U PacCMOTpeN
0COOEHHOCTH MPEAMETHOI 00JIaCTH ¥ TPaMOTHO MPEICTABUI OTYET — OL[EHKA «XOPOILIOH.

PaGora BbIMONHEHAa C OMMOKAaMHU, CTYIEHT HE MOJHOCTBHIO ydel U PacCMOTpeNl OCOOEHHOCTH
MPEeIMETHOM 0OJIACTH U MIPEICTABUI KPATKHIA OTYET — OI[CHKA «YIOBICTBOPUTEILHO.

Pabota BeIMOSTHEHA ¢ TPYOBIMH OITMOKAMH, CTYICHT HE Y4esl 0OCOOCHHOCTH MPEAMETHOW 001acTH,
OTYET COCTABJICH HETPAMOTHO — OIIEHKA «HEYIOBJIETBOPUTEILHOY.
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JlabopaTopHoe 3ansiTHe Ne 3
DOYHKIIHOHAJIbHOE MO/IETUPOBAHUE MPOrPaAMMHOI0 o0ecnieyenusi B Hotanuu |IDEFO

Henab: O3HAKOMHUTBCA C TIpoleccoM (YHKIMOHAIHLHOTO MOJCIMPOBAHUE IMPOTrPAMMHOIO
obecnieuenus B HoTanuu IDEFO w mpunnunamu moctpoenus muarpamm B Hotammu IDEFO u IDEF3,
noctpouth auarpammbl B HoTanuu IDEFO IDEF3 nns 3amannoi npenmeTHon 06acTy.

Bobinosinus 3ananus, Bol Oynere:

ymemp:

— V3. aHanu3upoBaTh MPOCKTHYIO M TEXHUUYECKYIO IOKYMEHTAIIUIO.

— V4. ucnonp30BaTh CHEIUATM3WPOBAaHHBIE TpadUUECKHe CpPEJICTBA IMOCTPOCHUS W aHaW3a
APXUTEKTYPhI MPOTPAMMHBIX TIPOYKTOB.

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

3aganue:

BemmonauTe mocrpoenne Moxaenu B HoTaruu  IDEFO  nns  3aganHoinpenMerHol  obiactu
(;maboparopnoe 3ansitue Ne 1).

TpeGoBaHUsI K TOCTPOSHUIO MOJIEIIH:

—  MOJIeNb JIOJDKHA OTPaKaTh BECh YKA3aHHBIN B ONMHUCAHUU ()yHKITMOHAI,;

— MoOJenb JOJDKHA CoJepkKaTh HE MEHee Tpex ypoBHeW nekommno3unuu B crangapre IDEFO
(xontekctHas quarpamma A-0, muarpamma AQ, nuarpammsl 2-ro ypoBHs Al, A2 u T.11.);

— auarpamma l-ro ypoBHs (AQ) nomkHa coaepkaTh HE MeHee 4-X (YHKIIMOHAIbHBIX OJIOKOB;

— Ha JIuarpammax 2-ro U Jajee YPOBHSX JIEKOMIO3UIMS (PYHKIMOHAJIA CUCTEMBI MOXET OBITh
npencrasieHa B Hotauuu B ctanaapte IDEFO unu IDEF3;

— JAuarpaMMbl 2-TO M Jiajiee YpPOBHEW [IOJDKHBI COAEpkaThb He MeHee 2-X (YHKIIMOHATbHBIX
OJIOKOB.

ITopsinok BbINoJIHeHUs padoThI:

1. WM3yuuth npemyiaraeMblii TEOPETUUECKUN MaTepUal 110 TEME.

2. Tloctpouts Monenb BbIOpaHHOW mpenMeTHoil ob6nactu B Hotauuu IDEFO u IDEF3 B
COOTBETCTBHUH C TPEOOBAaHUSIMHU.

3. CdopmupoBars 0TYeT O paboTe, BKIIOYAIOIINN BCE MOJyUYEHHbIE YPOBHU MOJEIH, ONMHCAHUE
(GYHKIIMOHAJIBHBIX OJIOKOB, XpPaHUJIMII M BHEIIHUX OOBEKTOB.

Xoa paGoTsI:

Kparkue Teopernueckue cBeJleHHs:
OcHoBHblie nousaTusi IDEF0

IDEFO (Integrated Definition Function Modeling) METOJIONIOTHS  (PYHKIIHOHAIBHOTO
MonenupoBanus. B ochoBe IDEF0 wmeTomomoruu JEXHUT TOHSTHE OJIOKa, KOTOPBIA OTOOpa)kaer
HEKOTOpYI0 Ou3Hec-PyHKIMI0. YeThIpe CTOpOHBI 0J0Ka MMEIOT Pa3HYI pOJib: JieBas CTOpPOHA HMEET
3HAYCHHUE «BXOJIa», IPaBasi — «BbIX0J1a», BEPXHSISI — KYMPABICHUSI», HUKHSIS — «MEXaHU3May (PUCYHOK 1).

B3anmopeiicteue mexny pyukmusmu B IDEFO npeacrasmisieTcst B BUse 1yru, KOTopas 0OToOpakaet
MOTOK JIAaHHBIX WIJIM MaTepuanoB, MOCTYMAIOMIMA C BbIXOAa OAHOW (YHKIMM Ha BXOA apyroi. B
3aBUCUMOCTH OT TOTO, C KakOW CTOpPOHOM OJOKa CBSI3aH TOTOK, €r0 Ha3bIBAIOT COOTBETCTBEHHO
«BXOJHBIMY, «BBIXOJAHBIMY, «YIPaBISIOLIAM).
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Ynpasnexue

Bxon busHec Boixon
dVHKUMA
MexaHusm

Pucynok 1 — @yHKIIMOHATBHBIN OJIOK
Hpunuunsl mogesuposanus B IDEF0

B IDEFO peanu3oBanbl Tpy 0a30BBIX MPUHIIAIIA MOJACITMPOBAHUS ITPOIIECCOB:

—  NIpUHOUI GYHKINOHAIBHOMN IEKOMITO3UIIHH;

—  IPUHLIUI OTPAaHUYEHUS CII0)KHOCTH;

—  IPUHLUI KOHTEKCTA.

[Tpuntn GyHKIMOHAIEHOW JEKOMITO3HUIIMN TPEACTABISIET COO0H CIIOCO0 MOICTMPOBAHUS THITIOBOU
CUTyalluu, Korjaa Jiro0oe jaelicTBue, onepaius, pyHKIHUS MOTYT ObITh pa3OUTHI (IEKOMIIO3UPOBAHbI) Ha
Oosiee TpoCThIe ACHCTBHS, onepanud, GpyHKouu. Jpyrumu croBamu, cioxHas Ou3Hec-QYHKIUS MOXKET
ObITb IpEJICTaBl€Ha B BUAE COBOKYMHOCTH 3yieMeHTapHbIX GyHkuuid. IlpeacraBisas QyHKuu
rpaduuecky, B BHIE OJIOKOB, MOKHO KakK OBl 3arisiHyTh BHYTPb OJOKa M JI€TaJbHO PAaCCMOTPETH €e
CTPYKTYPY U COCTaB (PUCYHOK 2).

[Tpunuun orpannyenust cinoxxnocty. Ilpu padore ¢ IDEFO nuarpammamu cymecTBEHHBIM SBIISETCS
ycJ0BHE UX pa300puuBOCTH U ynobounTaeMocTH. CyTh NMPUHIMIIA OTPAaHUYEHUS CIOKHOCTH COCTOUT B
TOM, YTO KOJIMYECTBO OJIOKOB Ha AMAarpaMMe JI0JKHO ObITh HE MeHee ABYX U He Ooisee mectu. [IpakTuka
MOKa3bIBAET, YTO COOJIIOJIEHHE 3TOr0 MPUHIMUMA MPUBOAUT K TOMY, YTO (YHKIHOHAJIbHBIE MPOLECCHI,
npencrasieHuble B Bujge IDEF0 Monmenu, xopoiio CTpyKTypHpOBaHBI, MOHSTHBI M JIETKO MOJAAI0TCA
aHam3sy.

[IpyHOKIT KOHTEKCTHOM AuarpaMMbl. MogenupoBaHue JE€JIOBOrO IMPOLEcca HAaYyMHAETCAd C
MOCTPOSHMSI KOHTEKCTHOM Auarpammbl. Ha 3Toit auarpamme otoOpakaeTcs TOJIBKO OJUH OJIOK - TJIaBHas
OousHec-PpyHKIMS MoAenupyeMoii cuctemsl. Eciii peub uaeT o MoJIeIMpoBaHUM LIE€TI0TO MPEATIPUATHS WIN
Jake KPYIMHOTO MOojpa3fefieHHs, TIJIaBHas Ou3Hec-(QyHKIMS He MOXeT ObITh c(hopMynupoBaHa Kak,
HanpuMmep, «IpoaaBaTh NpoayKuuio». ['1aBHas Ou3Hec-QyHKIUS CUCTEMBI - 3TO «MHUCCHUS» CUCTEMBI, €€
3Ha4YeHUe B OKpyxaromeM mupe. Henb3s mpaBuiibHO chopMyaupoBaTh INIaBHYIO (QYHKIUIO PEANPUSTHS,
HE MMesl IPEICTAaBIEHUS O €ro CTPAaTETruu.

IIpu ompeneneHun ryIaBHOW Ou3HeC-QYHKUMU HEOOXOAMMO BCerja HMeTh BBHIY II€Jb
MOJIETTUPOBAaHUS M TOUKY 3peHHs] Ha Mojenb. OJHO U TO K€ MPEeaNpHUsITHE MOKET ObITh OMUCAHO IO-
pa3HOMY, B 3aBUCUMOCTHU OT TOTO, C KaKOM TOYKHU 3pEHUS €r0 pacCCMATPUBAIOT: TUPEKTOP MPEIIPUITHS U
HAJIOrOBOM MHCIEKTOP BUAST OPraHU3al1I0 COBEPIIEHHO MO-Pa3HOMY.

KonTekcTHas auarpaMma urpaer eie oJHy posib B (pyHKIHMOHAIBHOW Mojenu. OHa «pukcupyer»
IpaHUIBl  MOJEIMpyeMOW  OW3HEeC-CUCTEMBI, OIpeaensiss TOo, Kak MoJelupyeMas cHCTeMa
B3alMOJIEICTBYET CO CBOMM OKPYXXEHHMEM. JTO JIOCTHIaeTCs 3a CUET ONHMCAHMs AYI, COEAMHEHHBIX C
0JI0KOM, MPEICTABISIOUINM IJ1aBHYI0 Ou3HEC-(QyHKIUIO.
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Pucynok 2 — Jlekomno3unus GyHKIMOHATBHOTO OJI0Ka

IIpumep.

Ha pucynok 3 u pucyHok 4 mpeicTaBiieH NpuUMep HNOCTPOeHHS (DPYHKIMOHAIBHOW JUarpaMMsl,
OIMCHIBAIONICH HM3TOTOBJICHUE HM3lenus. PHCYHOK 3 - KOHTEKCTHas auarpamma. PucyHok 4 — mepBblit
YPOBEHb JIEKOMIIO3ULIUU.

3anauue Ueprex
4 )
Crpse H3roToBienue ' TotoBoe magenue
—
H3XeJIHA

NpeRNPUATHA

Pucynok 3 — KonTtekcTHas nuarpaMmMa
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Ilepconan npegnpUATHA

Pucynok 4 — Jluarpamma rnepBoro ypoBHs J€KOMIIO3UINH

IIpumenenne IDEF0

CymiecTByeT JBa KIIOUYEBBIX MOJX0Aa K MOCTPOCHUIO (PYHKIIMOHATHHON MOJETH: MOCTPOSHUE «KaK
€CTb» U TIOCTPOCHHE «KaK OyaeT».

[Toctpoenne monenu «kak ecTb». OOclieqoBaHNE MPEIIPUITUS SBISETCS 005S3aT€IbHONW YaCThIO
T000TO0 MPOEKTa CO3/IAaHMS WIIH PA3BUTHS KOPIOPATUBHON WH(POPMAIIMOHHON CUCTEMBI.

[Toctpoenne (GyHKIMOHAIBHONH MoOJENH “Kak eCTh’ TO3BOJIIET YETKO 3aUKCHpOBaTh, Kakue
JETIOBBIE  MPOLECCHl  OCYHIECTBISIOTCS HA NPEANPHUATHH, Kakue HH(OOPMAIMOHHBIE OOBEKTHI
WCIIONB3YIOTCA MPHU BBINOJHEHUU [IEJIOBBIX IMPOLECCOB U OTACNbHBIX omnepauuid. DyHKIHMOHaIbHasA
MOJIETb «KAK €CTb) SIBJISIETCSI OTIPABHOM TOYKOM Ul aHanu3a MOTpeOHOCTEN MPEeANpUsITH, BbIIBICHUS
poOJIEM U «y3KHX» MECT U pa3pabOTKH MPOEKTa COBEPIIEHCTBOBAHUS JI€JOBBIX MPOLIECCOB.

[Toctpoenne Moxmenu «kak Oyzner». Co3naHue M BHEIPEHHE KOPHOpPATHUBHOW HH(GOpMalMOHHON
CUCTEMBI IIPUBOJUT K M3MEHEHHUIO YCIOBUH BBIOJIHEHHS OTACIBHBIX OINEpalfii, CTPYKTYphl JIEIOBBIX
MIPOLIECCOB U TMPEANPUATHS B LEIOM. DTO MPUBOJUT K HEOOXOJUMOCTU M3MEHEHUS! CHUCTEMbl OH3HEC-
MPaBUJ, MCIOJIB3YEMbIX Ha MPEINpUATHH, MOAU(DUKALMU IODKHOCTHBIX HHCTPYKLUI COTpPYIHHKOB.
OyHKIIMOHATBHAS MOJIENb «Kak OyaeT» TO03BOJISET YK€ Ha CTaIud TPOCKTHUPOBAHUS Oymymien
MH(GOPMALMOHHOM CUCTEMbI ONPEAETUTh 3TH U3MeHeHus. [IpuMenenne QyHKIIMOHAIBHOW MOJIENN «KaK
OyZeT» MO3BOJISIET HE TOJIBKO COKpPAaTUTh CPOKM BHEAPEHUS HH()OPMAIIMOHHOM CHCTEMBI, HO TaK¥Ke
CHM3HTb PUCKHU, CBSI3aHHbBIE C HEBOCIIPUUMYHBOCTHIO MTEPCOHAJIA K UH(OPMAIIMOHHBIM TEXHOJIOTHSIM.

IDEF3. Metoa onucanus npoueccoB IDEF3

Jl5ia onucaHus TOTUKKA B3aUMOJICHCTBUS MH(POPMAIIMOHHBIX MOTOKOB HambOojee nmoaxoaut IDEF3,
HazbiBaemas Takke workflow diagramming - Meromosnorueil MoJenMpoBaHHS, HCHOJIb3YHOIIAs
rpaduyeckoe onrcaHue MHPOPMALMOHHBIX TOTOKOB, B3aMMOOTHOIIEHUH MEXIy IpolieccaMi 00paboTKu
nH(popManuu U 00BEKTOB, SBJISIOUIMXCA YacThi0 3TUX mpoueccoB. Juarpammbl Workflow mMoryTt ObITh
MCMOJIb30BaHbl B MOJICTMPOBAHNN OM3HEC-TIPOIIECCOB JUISl aHAIM3a 3aBEPIISHHOCTH poLeayp 00paboTKu
uHpopmanuu. C UX MOMOILIBI0O MOXXHO ONMCHIBATh CIIEHAPUU JAECUCTBUN COTPYJHUKOB OpraHMU3allHH,
HampuMep MOCTIeI0BaTEIbHOCTh 00Pa0OTKHU 3aKa3a MU COOBITHS, KOTOphIe HE0OX0IMMO 00paboTaTh 3a
KOHeuHOe Bpems. Kaxaplii crieHapuil COIMPOBOXKIAETCS OMHMCAHHEM TpoIecca M MOXKET ObITh
MCTOJIb30BaH /ISl TOKYMEHTHPOBAHUS KAXKJI0U (DYHKIIHH.

IDEF3 — 5T0 MeTOoa, MMEIOIMH OCHOBHOM IIE€NBI0 JaTh BO3MOXKHOCTh aHAJIUTHKAM OITHCATh
CUTYallMIO, KOT/Ia MPOLECCHl BBIMOJIHAIOTCS B ONPEAEIEHHOW IMOCIEI0BAaTEIbHOCTH, a TAK)XKE OINUCATh
O00BEKTHI, yUACTBYIOIINE COBMECTHO B OJTHOM IpoOILIEcCe,

Texnuka onucanus Habopa ganHeix IDEF3 sBnsercs yacTbio cTpyKTypHOro aHanu3a. B orianuune
OT HEKOTOPBIX MeToAMK onrcanui npoueccoB IDEF3 He orpaHn4MBaeT aHaIMTHKA YPE3MEPHO KECTKUMHU
paMKaM¥i CUHTaKCHCA, YTO MOXKET MPUBECTH K CO3JAHUIO HETIOIHBIX WIM POTUBOPEUNBBIX MOJIEIIEH.
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IDEF3 Moxer ObITh Takke HCIONB30BaH Kak MeToa co3fmaHus mporeccoB. IDEF3 nomonnser
IDEFO0 u comepuT Bce HEOOXOIUMOE /ISl TIOCTPOCHUSI MOJIeIeH, KOTOphIE B JaJbHEHIIIEM MOTYT OBITh
WCIIOJIb30BaHbI 111 UMUTALIMOHHOTO aHAJIU3a.

Kaxnas padora B IDEF3 onuceiBaeT kakoii-nmubo crieHapuii OM3HEC-poIiecca U MOXKET SBIIATHCS
COCTaBJISIONICH Apyroi padoThl. [IOCKONBKY CIIEHapHil OMUCHIBACT IIe]Ib U PAMKH MOJIETH, BAXKHO, YTOOBI
paboThl MMEHOBAINUCH OTIJIATOJIBHBIM CYIIECTBUTEIBHBIM, O0O3HAUYAIOIIUM MPOLECC ACUCTBUA, WIH
(bpa3oii, comepkaleit Takoe CylnecCTBUTEILHOE.

Touka 3peHus Ha MOJIelb JOJHKHA OBITh 3aI0KyMEeHTHpoBaHa. OOBIYHO 3TO TOYKA 3pEHUs YETIOBEKa,
OTBETCTBEHHOT0 3a paboTy B wHenoM. Takke HEOOXOJUMO 3aJ0KyMEHTHPOBATH ILIE€JAb MOJEIU - TE
BOIIPOCHI, HA KOTOPBIE MPU3BaHa OTBETUTH MOJEIb.

Juarpammebl. Jlnarpamma siBiisieTcst OCHOBHOM eauHuIei onucanus B IDEF3.

Enununer paboter - Unit of Work (UOW). UOW, Ttaxke HasbiBaeMble paboTamu (activity),
SIBIITFOTCSI LICHTPAIbHBIME KoMITOHeHTaMu Moieiu. B IDEF3 paboTel n300paxaroTcst IpsMOyroJbHUKAMH
C OpSMBIMU yIJaMH M UMEIOT UMS$, BBIPaXXEHHOE OTIJIAroJIbHBIM CYIIECTBUTENbHBIM, 0003HAYAIOIIUM
MPOLIECC JCWUCTBUSA, OJWHOYHBIM WIIM B cocTtaBe (pasbl, u HOoMmep (MAeHTH(HUKATOP), IPyroe uMs
CYIIIECTBUTEIILHOE B COCTaBE TOM ke (hpa3bl OOBIYHO OTOOpaKaeT OCHOBHOM BBIXOJ (pe3yIbTaT) paboThI,
Hanpumep, "M3rorosienue nznenus".

Ces3u. CBs3U MOKa3bIBalOT B3auMoOTHomeHuss paboT. Bece cpsasu B IDEF3 omnHOHampaBiieHBI H
MOTYT OBITh HAIPABJICHBI KyAa YroJHO, HO 00bryHO Auarpammbl IDEF3 cTapatoTcst mocTpouTh Tak, 9To0bI
CBsI3M ObUIM HampaiieHbl cieBa HampaBo. B IDEF3 paznuuaror Tpu THma CTpenok, M300pa)arommx
CBSI3U, CTWJIb KOTOPBIX ycTaHaBiuBaeTcs yepe3 meHro Edit/Arrow Style:

Crapmas (Precedence) - criomrHas inHus, cBsizbiBatoias enuuuiel pabot (UOW), Pucyertcs cnesa
HarpaBo WM cBepxXy BHM3. [lokaspiBaer, 4yTo pabOTA-MCTOYHUK JOJDKHA 3aKOHYUTHCS MPEXKAE, YeM
paboTa-11e7b HauHeTCSl.

Otnomenus (Relational Link) - myHKkTUpHas JIMHKS, UCTIONB3YIOMIASACS ISl N300paKEHHS CBS3CH
Mexay enuaunamu padot (UOW) a Takke MEXy eTMHUIIAMHU paboT U 00BEKTaMH CCHLIOK.

[Totoku 00BekTOB (Object Flow) - cTpenka ¢ AByMsI HAKOHEYHUKAMH, TIPUMEHSETCS TSI OTIMCAHUS
Toro ¢akra, 4To OOBEKT HCIOIb3YyeTCd B JIBYX WIU Oojee equHuIlax paboThl, HampuMep, Koraa 0ObeKT
MOPO’KJIAeTCs B OHON padoTe U UCHOJIB3YETCs B IPYTOM.

Crapmiass cBsi3b M TOTOK 00bekToB. Crapiias CBsS3b TMOKa3bIBa€T, YTO pabOTa-UCTOYHUK
3aKaHYMBaeTCAd paHee, uYeM HauyuHaercs pabora-menb. Yacto pesynbTaToM pabOTHI-MCTOYHHKA
CTaHOBUTCSI 00BEKT, HEOOXOIUMBII JIJIs 3amycka padoThI-1lend. B aToM citydae cTpenky, 0003HAYAIOIIYIO
00BEKT, M300paKalOT C JBOWHBIM HAKOHEYHUKOM. WIMsI CTpeNKu MOJDKHO SICHO HACHTH(PHUIIMPOBATH
oToOpaxaeMblii 00beKT. [IoTOKk 0OBEKTOB UMEET Ty K€ CEMAaHTHUKY, YTO U CTapIiasi CTpelKa.

[Tepexpectku (Junction). OkoHuaHue OJHOW PAOOTBI MOXKET CIYKUTh CHUTHAJOM K Haudaly
HECKOJIbKUX paboT, WK ke OJHa pabdoTa Ui CBOETrO 3alyCKa MOXKET 0)KHJIaTh OKOHUAHUS HECKOJIBKHX
pabot. [lepexkpecTku UCTIOIB3YIOTCS ISl OTOOPAKEHHS JIOTUKHA B3aUMOJICUCTBUS CTPEJIOK MPU CIUSHUU U
pa3BETBIEHUU WM I OTOOpPaXEHHS MHOXKECTBAa COOBITHI, KOTOpPbIE MOTYT WIU JIOJDKHBI OBIThH
3aBepIeHBl Tepes] HadajioM Ccleayionield padoTel. Pasnmuuaror mepekpectku s ciaustaus (Fan-in
Junction) u pasBerBienus (Fan-out Junction) ctpenok. I[lepekpecTok He MOXET HCIONIb30BATHCS
OJTHOBPEMEHHO JIsi CIMSHUS W JUIsl pa3BeTBICHHUS. [[71 BHECEHUS NEPEKpEeCcTKa CIY)KHT KHOIMKA B
MaJTATPE MHCTPYMEHTOB - I00aBUThH B Uarpammy rnepekpectok Junction. B nuanore Junction Type Editor
HEO0OXOMMO YKa3aTh TUII TIepeKpecTka. CMBICT KaKI0TO TUTIA TPUBE/EH B Tabuie 1.

Tabnuma 1 - Tunsl nepekpecTKoB

O6o3nauen  HaumeHnoBan CwmsbIca B cityyae
CMbICI B cily4ae CIUSTHUSI CTPEJIOK
ue ue pa3BETBIEHUS CTPEIIOK
& Asynchronou Bce npenmecTByromnme npouecchbl Bce cnenyromue nmpoueccel
s AND JTOJKHBI OBITH 3aBEPIIICHbI JTOJDKHBI OBITh 3aITyIICHBI
& Synchronous Bce npenmecTByronme npouecchl Bce cnenyromue nmpoueccel
AND 3aBEPILIECHBI OJJHOBPEMEHHO 3aIyCKarTCsA OJHOBPEMEHHO
OnH NIU HECKOJIBKO OnuH UIH HECKOJIBKO
Asynchronou
O s OR IIPEILIECTBYIOIIUX MTPOLIECCOB IOJKHBl  CIIEAYIOIIUX MPOLIECCOB
OBITH 3aBEPILICHBI JIOJKHBI OBITH 3aITyIECHBI
O|] Synchronous OnuH UM HECKOJIBKO OnuH UM HECKOJIBKO
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OR MPEAIECTBYIOMNUX MPOIIECCOB CJIEIYIOIIUX TIPOIIECCOB

3aBEpPIIICHBI OJTHOBPEMEHHO 3aITyCKaIOTCs OJTHOBPEMEHHO
X XOR ToJbKO OIMH TIPEAMIECTBYIONTUN ToNbKO OJIUH CIIETYIONTUI
- (Exclusive OR) MPOIIECC 3aBEPIICH MPOIIECC 3aMyCKaeTCs

B orimmume or IDEFO B IDEF3 crpenku MOryr ciauBaThCsi U Pa3BETBISATHCS TOJIBKO YEpe3
MIEPEKPECTKH.

Hexommosumust pabdor. B IDEF3  nexomMmo3umusi WCHONB3yeTcs I JeTanu3alud  padoT.
Merononorus IDEF3 mo3Bosisier nekoMIio3upoBaTh pabOTy MHOTOKpAaTHO, T.e. paboTa MOKET HUMETh
MHOXECTBO JOYEpHHX padoT. DTO MO3BOJISET B OJHONW MOJIENM OMHCATh aTbTEPHATUBHBIC IMOTOKHU.
B0O3MOXHOCTP MHOXECTBEHHOW JIEKOMITO3UIUM TPEABABISAET JIOMOJIHUTENIbHbIE TpeOOBaHUA K
Hymepauuu pabor. Tak, HOMep paOOTBI COCTOMT M3 HOMEpa pOAUTENBCKOH padOThl, BEpCUU
JIEKOMITO3HUIIMK M COOCTBEHHOTO HOMepa paboThl Ha TEKYyIIEH quarpamMe (PUCYHOK D).

Horep pPoOZHTEINECKOH
'ﬁp 2" pafio TED

,E..f;——rHunep I EKOHIT0 S HLFEH
5 Hormep paboTeEx

Pucynok 5 — Homep enunuiisl pa6otst (UOW)

@®opMma npeacTaBJieHus pe3yabTaTa:

Lens paboTsr

Bsenenue

[IporpammHO-anmapaTHBIE CPENICTBA, UCIIOIB3yEMbIEC TIPU BBITIOJHEHUH PaOOTHI.
Onucanue paboTh

3axitoueHue (BbIBO/IbI)

Crucox UCOIb3yeMOM JIUTEPaTyphl

o E

Kputepun onenkmn:

PaGota BbINOHEHA MOJHOCTHIO U HE COJIEPXKUT OIIMOOK, CTYAEHT IPaMOTHO MPEACTAaBUI OTYET —
OLIEHKA «OTJIMYHOM.

PaboTta BBINIOJHEHA MOJHOCTBIO, HO COJIEPKUT He Oojee JBYX OIIMOOK, CTYAEHT I'PaMOTHO
IPEJCTaBUI OTUET — OLEHKA «XOPOILOY.

PaGora BeImONHEHA C OIJ_II/I6KaMI/I, CTYACHT TMPEACTaBUII KpaTKI/Iﬁ oT4yeT — ONICHKa
«KYOOBJICTBOPUTCIIEHO.
PaGora BEIIOTHEHA C FPY6LIMI/I OI_I_II/I6K3.MI/I, OTUCT COCTABJICH HCTPAMOTHO — OILCHKaA

«CHEYHAOBJICTBOPUTCIBLHO.
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JlabopaTopHoe 3ansiTHEe Ne 4
IlocTpoenue auarpamMm nmoTokoB aanHbix DFD

Heab: O3HaKOMHUTHCS ¢ TMPHUHIMIIAMHE TTOCTPOCHUS AUArpaMM NOTOKOB AaHHBIX DFD, moctpouth
auarpamMmbl TOTOKOB ganHbIx DFD mist 3amannoil npeamerHoi obiacTu.

Beinosinus patdory, Bel Oyaere:

ymembv:ymemn:

— V3. aHanu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALUIO;

— V4. ucnonb3oBaTh CHENUATU3UPOBAHHBIE TIpadudyeckue CpeAcTBa MOCTPOCHHS W aHalu3a
apPXUTEKTYPBI IPOrPAMMHBIX IIPOJYKTOB.

MarepunanbHoe obecrnieyeHue:
ITaker Microsoft Office, moctym k Internet pecypcam.

3aganue:

OpueHTHpYSCh Ha JAMarpaMMbl, TOCTPOCHHBIC INPH BBITOJHEHHUH JTabopaTopHOil padboTel Ne 3,
BBINOJIHUTE [TOCTPOEHHE AUarpaMM MoTokoB fAaHHbIX DFD nns 3apannoiinpenmerHoii odnacrtu.

TpeboBaHUs K TOCTPOSHUIO MOJIEIIHN:

—  MOjeJb JOJDKHA OTpaXkaTh BECh YKa3aHHBIN B ONMCAHUU (PYHKLMOHAI.

IMopsinok BbINoOJIHEHUS PadOTHI:

1. M3yuuTh npennaraemblii TEOpETUUECKUI MaTepuall o TEME.

2. Tloctpouts nmarpammy noToKOB naHHbIX DFD nmns BeIOpaHHOH mpenMeTHON o0imactu B
COOTBETCTBUH C TPEOOBAHHUSIMHU.

3. CdopmupoBarh oT4eT 0 pabOTE, BKIIOYAIOIIMIA BCE MOJIYICHHBIC YPOBHU MOJICTH, OTHCAHHE
(YHKLIMOHATIBHBIX OJIOKOB, XPaHUJIMIL U BHEIIHUX O0OBEKTOB.

Xoa pa0doThI:

®opma npeacTraBiaeHus pe3yJabTara:

ens paboTs

Bsenenue

[TporpamMHO-anmapaTHBIE CPENICTBA, UCTIOIH3yEeMbIE TIPY BBIITOJHEHHH PAOOTHI.
Onucanue paboTb

3axitoueHue (BbIBO/IbI)

Crnucok ucnosabp3yeMon JTUTepaTyphl

Kputepun onenkn:

PaboTa BBITIOJTHEHA TTOTHOCTHIO M HE COJEPKHT OIMIUOOK, CTYACHT TPAMOTHO TPEACTABMI OTUET —
OLIEHKA «OTIHYHOY.

PaGora BbIMONIHEHA MOJHOCTBIO, HO COAEPXKHUT He Oosiee IBYX OHIMOOK, CTYJIEHT I'PaMOTHO
MPEJICTaBUI OTUET — OLEHKA «XOPOILOY.

PaGora BeimonHeHa ¢ omuOKamMH, CTYOEHT MpEeACTaBUI KpaTKMM OTYeT — OIIeHKa
«yIOBJIETBOPUTEIILHO.
PaGora BbImoONHEHa ¢ TpyObIMH OIIMOKAaMHU, OTYET COCTAaBJIIEH HErpaMOTHO — OLEHKa

CHCYHOBJICTBOPUTCIIBHOY.
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JlabopaTopHoe 3ansiTne Ne 5
Pa3paborka u opopMiieHHE TEXHUYECKOT0 3aIaHUS HA Pa3padoTKy NPOrpaMMHOI0 odecredeHust

[eab: O0O3HAKOMUTBCS C TPABWIAMH HAIMCAaHWSI TEXHUYECKOTO 3aJaHus Ha pa3paboTKy
MPOrpaMMHOTO oOecrieueHus ; pa3padoTaTh TEXHUYECKOE 3a/laHue Ha CO3JaHUe TIPOrPaMMHOTO MPOAYKTa
JUTSI 33JJTaHHOM MPeIMETHOM 001acTH.

Bbinosinus padory, Bel Oynere:
ymembs:
— V3. ananu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO;
— V4. ucnonp30BaTh ClENUANIU3UPOBAHHBIE IpaduuecKkue CpelcTBa MOCTPOCHHS U aHAIK3a
aApPXUTEKTYPBI IPOrPAMMHBIX TPOIYKTOB.

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

3aganue:
Pazpaboraiite TexHumueckoe 3amanue B cooTBerctBuM ¢ ['OCT 19.106-78 nHa co3ganue
MIPOrPaMMHOTO TPOAYKTa JJIS 33JaHHOM ITpeIMeTHOM 00sacTH (JaboparopHoe 3ansaTue Ne 1).

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. WM3yuuth npeyiaraeMblii TEOPETUUECKUN MaTEpUa 1Mo TeEMeE.

2. PaszpaboTaiiTe TEeXHHYECKOE 3aJaHUEC Ha CO3JIaHUE MPOTPAMMHOIO TPOJYKTA IS 3aJaHHOMN
npeameTHou ooactu B cooTBercTBUM ¢ 'OCT 19.106-78.

3. CdopmupoBarh oT4eT 0 pPabOTE, BKIIOYAOIINNA BCE MOJYUYCHHBIC YPOBHH MOJICIH, OIMCAHUE
(GYHKIIMOHATBHBIX OJIOKOB, XPaHUJIMII U BHEIIHUX OOBEKTOB.

Xox pabdoThI:

Kparkue TeopeTuueckne cBe1eHUs
I'OCT 19.201-78

Hacrosmuii cTangapT ycTaHaBIMBAET MOPSIOK TIOCTPOCHUS U OPOPMIICHHS TEXHUYECKOTO 3aaHus
Ha pa3pabOTKy MPOrpaMMbl MM MPOTPAMMHOIO U3JENUs A BBIYMCIUTEIbHBIX MAIIWH, KOMIIJIEKCOB U
CHICTEM HE3aBHCHUMO OT WX Ha3HAYEHUS M 00JaCTH MPUMEHEHUSI.

OO1mue nonoxeHus

1. Texanueckoe 3axanue opopmistrot B coorBercTBuu ¢ [OCT 19.106-78 na nmucrax ¢popmara A4 u
A3 no I'OCT 2.301-68, xax mpaBmiio, 6e3 3amoiHeHMs mojei yucta. Homepa nHCTOB (CTpaHUIL)
MIPOCTABIISIOT B BEPXHEH YaCTH JINCTA HAJl TEKCTOM.

2. Jluct yTBepkAEHUS W TUTYNbHBIM JucT odopmisitor B coorBerctBuum ¢ ['OCT 19.104-78.
WudopmannoHHyr0 4acTh (aHHOTAIMIO U COJAEP)KaHKE), JUCT PEruCTPalliil M3MEHEHHUH JTOIyCKaeTcs B
JOKYMEHT He BKJIIOYaTh.

3. [l BHecCeHMs] U3MEHEHHI W JIOTIOJIHEHUH B TEXHWYECKOE 3aJjaHWe Ha IMOCIEAYIOMNX CTaTusIX
pa3paboTKU MPOrpaMMbl WIIM MPOTPAMMHOI0 U3/IENTUS BBIITYCKAIOT JIONONIHEHUE K HeMy. CorjacoBaHue U
YTBEP)KJICHHE JIOTIONTHEHUSI K TEXHUYECKOMY 3a/IaHUI0 TPOBOMAT B TOM JK€ TMOPSAKE, KOTOPBIN
YCTaHOBJICH Il TEXHUYECKOTO 3aJaHMs.

4. TexHn4eckoe 33/1aHKE JTOJDKHO COJEPIKaTh CIEAYIOIINE Pa3/IeIIbl:

— Ha3BaHHE MPOTPAMMBI U 00JIACTh IPUMEHEHMUS;

— OCHOBaHHe JuIi pa3paboTKu;

— Ha3HayeHHe pa3padoTKu;

— TeXHHYECKHE TPeOOBaHU K MPOTrpaMMe UM MIPOTPAMMHOMY H3EITHIO;
— TEXHHKO-DKOHOMHYECKHE TIOKa3aTelH;

— CTaJuu ¥ 3Tamnbl pa3paboTKu:

— TOPSIIOK KOHTPOJIS M ITPUEMKH;

—  TPWIOKEHHS.
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B 3aBucuMocTH OT 0COOEHHOCTEH MPOrpaMMBbl WIIA MTPOrPAMMHOTO M3AETHS JIOMYCKACTCS YTOUHATh
COJIep>KaHUE pa3/iesioB, BBOAUTH HOBBIE Pa3/ieNbl MM OObEIUHATh OTACIbHBIC U3 HUX.

5. Conepxanuie pa3qeiioB

5.1. B pa3nene «HaumeHoBaHue M 00JIaCTh NPUMEHEHHs» YKa3blBalOT HAMMEHOBAHUE, KPATKYIO
XapaKTePUCTHKY O0JIACTH MPUMEHEHHS IPOTrPaMMbl WIIM POTPAMMHOTO U3JENUs U 00bEKTa, B KOTOPOM
UCIOJIb3YIOT IPOrpaMMy WM IIPOrpaMMHOE U3JIENIHE.

5.2. B paznene «OcHOBaHuE 15 pa3pabOTKU» JOJDKHBI OBITh YKa3aHBI:

* JOKYMEHT (JIOKyMEHTbI), Ha OCHOBaHUH KOTOPBIX BEJETCA Pa3paboTKa;

* OpraHu3aLus, yTBepAUBILIAs 3TOT JOKYMEHT, U J]aTa ero YTBEP KIACHHS,

* HAMMEHOBaHUE U (WJIN) YCIOBHOE 0003HaYEHHE TEMBI pa3pabOTKH.

5.3. B pazmene «Hasznauenue pa3pabOTKW» MJOIDKHO OBITh YKazaHO (YHKIHOHAJIBHOE U
HKCIUTYaTallMOHHOE Ha3Hau€HHEe MIPOrpaMMbl MJIU IPOTrPaMMHOI0 U3/IEIHS.

5.4. Paznen «Texuuueckue TpeOOBaHMS K IPOrpaMMe HWIIA IPOTPAMMHOMY

U3JICNINION» JOJKEH COEPKaTh CIEAYIOIUE ITOAPa3Aebl:

— TpeOoBaHUA K (YHKIIMOHAIBHBIM XapaKTEPUCTUKAM;

— TpeOOBaHMU K HAJIGKHOCTH;

—  YCIIOBHSI OKCIUTyaTalluy;

— TpeOOoBaHHUA K COCTaBY U MapaMeTpaM TEXHUYECKUX CPEJICTB;

— TpeOoBaHUs K MHPOPMALMOHHON U MPOrpaMMHON COBMECTUMOCTH;
— TpeOoBaHUS K MApPKUPOBKE U YIAKOBKE;

— TpeOoBaHUA K TPAaHCIOPTUPOBAHUIO U XPAHEHUIO;

— clenuanbHble TpeOOBaHMUS.

5.5. B nogpaznene «TpeboBanus K (QyHKIIMOHAIBHBIM XapaKTEPUCTUKAM» JOJKHBI ObITh YKa3aHbl
TpeOOBAaHUS K COCTAaBY BBINOJNHSAEMBIX (YHKIUI, OpraHW3alMd BXOIHBIX W BBIXOIHBIX JIaHHBIX,
BPEMEHHBIM XapaKTEPUCTUKAM U T. II.

5.6. B mompasgene «TpebGoBaHUS K HAAEKHOCTH» MHOJDKHBI OBITh yKa3aHbl TpeOOBaHUS K
00ECNEeYeHNI0 HAAEeKHOro (YHKIMOHMpOBaHUS (oOecredeHne YCTOWYMBOIO ()YHKIIMOHHPOBAHUS,
KOHTPOJTb BXOJTHOW M BBIXOAHOM MH(MOpMAIMH, BpeMsi BOCCTAHOBJICHHS T1OCIIE OTKa3a U T. 11.).

5.7. B nonpasznene «YcioBUS 3KCIUTyaTallMW» JOJDKHBI OBITH yKa3aHbl YCIIOBHS SKCIUTyaTalluu
(TemmepaTypa OKpPY)KalOIIETO BO3 JyXa, OTHOCHUTENbHAS BJIAXHOCTh W T. M. JUIS BHIOPAHHBIX THIIOB
HOCHUTEJNIeH JaHHBIX), IPU KOTOPBIX JOJKHBI 00ECHeunBaThCs 3a/laHHbIE XAPAKTEPUCTUKH, a TAKKe BH]L
o0cCiTykKMBaHUs1, HEOOX0AUMOE KOJIMYECTBO U KBaTU(UKALINS IEPCOHAA.

5.8. B mogpaznene «TpeGoBaHHs K COCTaBy W IMapaMeTpaM TEXHUYECKHUX CPEACTB» YKa3bIBAIOT
HEOOXOIMMBIN COCTaB TEXHUYECKHUX CPEJICTB C YKAa3aHUEM MX TEXHUYECKHX XapaKTePHCTHUK.

5.9. B nonpasnene «TpeGoBaHus kK MHGOPMALMOHHON U MPOrPaMMHOM COBMECTUMOCTHY JOJIKHBI
OBITh yKa3aHbl TpeOOBaHMUA K MHPOPMAIIMOHHBIM CTPYKTYpaM Ha BXOJ€ M BBIXOJIE M METOAAM PEIICHUS,
HCXOJHBIM KOJ/aM, si3bIKaM IporpaMMupoBanus. [Ipu Heo6XoanMocTu 10/KHA 00ecieunBaThCs 3aluTa
nH(pOpPMaLIUU U IPOTPaMM.

5.10. B mogpaznene «TpebGoBaHus K MapKHpOBKE M YIMAKOBKE» B OOILEM Clyyae YKa3bIBaIOT
TpeOOBaHUS K MAPKUPOBKE MIPOTPAMMHOTO W3JIENHsI, BADUAHTHI M CIIOCOOBI YITaKOBKH.

5.11. B noapa3znene «TpeboBaHUS K TPAaHCIIOPTUPOBAHUIO M XPAHEHHUIO» JIOJKHBI OBITh YKa3aHbI
UL TIPOTPAMMHOTO HW3JIENUsl YCIIOBHSI TPAHCIIOPTHPOBAHUS, MECTa XpaHEHHs, YCIOBUS XpaHCHHS,
YCJIOBUS CKJIaJUPOBAHMSI, CPOKU XPAHEHUS B Pa3IMYHBIX YCIOBUSX.

512. B pasgene «TeXHUKO-DKOHOMHUYECKHE TIOKAa3aTelW» JIOJDKHBI  OBITh  yKa3aHbI:
OPUEHTUPOBOYHAST  HKOHOMHMYECKas 3(P(GEeKTUBHOCTh  IpelrojaraeMas TojA0oBas  MOTPeOHOCTS,
HSKOHOMHYECKHE TPEUMYIIECTBA pPa3pabdOTKM 10 CpPAaBHEHHWIO C JIyYIIMMH OTEYECTBEHHBIMH U
3apyOeKHBIMU 00pa3liaMu MM aHAJIOTaMHU.

5.13. B pasmene «Craguu ®w dTambl pa3pabOTKU® yCTaHABIMBAIOT HEOOXOIMMBIC CTaJUN
pa3paboTKH, ATAIbl U coJepKaHue padboT (MepeueHb MPOrpaMMHBIX IOKYyMEHTOB, KOTOpPbIE TOJKHBI OBITh
pa3paboTaHbl, COTJIAaCOBAaHBI W YTBEPXKICHBI), a TaKXkKe, KaK MPABWIO, CPOKH Pa3pabOTKUA U OMPENENISIOT
HCIIOJTHUTEIIEH.

5.14. B paznene «llopsimoxk KOHTPOJISI U MPUEMKH» JOJDKHBI OBITh yKa3aHbl BHUJIbI MCTIBITAHUNA U
ob1mue TpeboBaHMs K TPUEMKE paOOTHI.

5.15. B npuiioxkeHUAX K TEXHUYECKOMY 3aJIaHUIO TIPH HEOOXOTUMOCTH TIPUBO/IAT:
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— e*IepeyeHb HAYYHO- UCCIIEJIOBATENILCKUX U APYTUX paboT, 000CHOBBIBAIOIIUX Pa3paboOTKY;
— * CXEMBI AITOPUTMOB, TAOJIHIIBI, OMTUCAHHS, 0OOCHOBAHWSI, PACUEThI U APYTHE
— JIOKYMEHTBI, KOTOpbIE€ MOTYT OBITh UCIIOJIB30BaHbI IIPH pa3paboTKe;
— * Ipyrue UCTOYHUKH pa3pabOTKU.
Ipumep pa3padoTky TEXHUYECKOTO 3aaHUS.

Beenenue.

PaGora BbIMONHSETCS B paMKax MpoeKkTa «ABTOMAaTHU3MpPOBaHHAs CHUCTEMa OIEepaTHBHO-
JHMCTIETYEPCKOTO YIPABICHHS AJIEKTPO-, TEIUIOCHA0KEHUEM KOPITYCOB HHCTUTYTA.

1.OcHoBanue a1 pa3pabOTKH

1. OcHoBanueM AJist JaHHOU PaOOTHI CirykUT toroBop Ne 1234 ot 10 mapta 2003r.

2. HaumenoBanue paboThI:

«Moanynb ~ aBTOMAaTU3UPOBAHHOM  CHUCTEMBl  ONEPAaTUBHO-AUCIETYEPCKOTO  YIPABICHUS
TEIJIOCHA0KEHUEM KOPITyCOB HHCTUTYTa».

3.Ucnonaurenn: OAO «JlabopaTopus co3gaHus IporpaMMHOTO 00eCTieueHUs.

4.CouCIOIIHUTENN: HET.

5.Ha3znauenue pazpabotku

Cozmanue Moayns MAfis KOHTPOJIA M ONEPAaTUBHOM KOPPEKTUPOBKH COCTOSIHUS OCHOBHBIX
IapaMeTpoB Terioo0ecneyeHus: KoprnycoB MOCKOBCKOro MHCTUTYTA.

6.Texauueckue TpeOOBaHUS

6.1. TpeboBanust K PyHKIIMOHATBHBIM XapaKTEPUCTUKAM.

6.1.1. CocraB BoinonHseMbIX (yHKIui. PazpadateiBaemoe [10 nmomxHO obecriedynBaTh:

— cbOop m aHamM3 WHPOPMAIUU O PACXOJOBAHUM TEIUIA, TOPSYCH M XOJOJHOW BOJBI IO
IAaHHBIM TEIJIOCUETYNKOB SA-94 Ha BceX TEIUIOBBIX BHIXO/IAX.;

— cOop u aHanu3 uHGOPMALIUU C YCTPONCTB YIPaBIECHUS CUCTEMaMHU BO3YIIHOTO OTOILICHUS
u kouaunuonuposanus tuna PT1 u PT2 (pa3padorku xadeapsr CMMDO u TL);

— TpeaBapUTEIbHBIA aHaMW3 WH(GOpPMAMKM Ha TPEIAMET HAXOXICHHUS IapaMeTpOB B
JOMYCTUMBIX Mpefesiax M CUTHAJIM3UPOBAHHE IPU BBIXOJE IAPAMETPOB 3a Ipeleibl
JIOTYyCKa;

— BBIJIa4y PEKOMEHJAIMil 1o JAanpHeilen padore;

— 0TOOpa)keHHME TEKYIIEro COCTOSHMUS MO Habopy MapamMeTpoB - LMKIUYECKH ITOCTOSHHO
(pexuM pabOTHI KPYTIOCYTOYHBIN), TPU COXPAaHEHUH MEPUOAMYHOCTH KOHTPOJS MPOUYUX
apaMeTpos;

—  BU3YaJIH3AIHI0 HHPOPMAIIUH 110 PACXO01y TEIIIOHOCHTETIS:

—  TeKYIIYyI0, aHaJIOTHYHO TTOKa3aHUSM CUETUHKOB;

— C HaKOIUICHHEM 3a NpPOLIEAUIME CYTKH, HEIEN0, MECSI - B BUAE II0YACOBOTO
rpaduka ams nHPOpMAIUH 32 CYTKU U HENIeNIo;

— CYTOYHBIN pacxo - AJig HH(OPMALIUU 32 MECSL.

Jlyis yCTpOMCTB ynpaBiieHHs MPUTOYHONW BEHTWIALMEHN Tekylias MHpopManus JAO0KHA CONEPKaTh
HOMEp IPUTOYHOI CUCTEMBI U BCE TTapaMeTpPhl, BbIJaBa€Mble Ha COOCTBEHHBIN WHIUKATOP.

[To oTaenpHOMY 3aIlpoCy OCYIECTBIISIFOTCS BHYTPEHHHE Ha CTPOIKHU.

B koHI1€ OTUETHOTO NIEpPHOIa CUCTEMA AOKHA apXUBUPOBATH JIAHHBIE.

6.1.2. Opranusanus BXOJHBIX U BBIXOIHBIX JAHHBIX.

HcxonHnble naHHBIE B CUCTEMY MOCTYNAIOT B BUJE 3HAUYEHUW C JIaTYMKOB, CTAHOBJIEHHBIX B
MOMEIIEHUAX MHCTUTYTa. JTH 3HAUYEHUs OTOOpa)kaloTcs Ha KommbioTepe aucreryepa. [locne anamuza
MOCTYNUBIICH HWHPOPMAIIMK OMepaTop MAWCIETYEPCKOrO IyHKTAa YCTaHABIMBAET HEOOXOIUMBIE
napaMeTpsl AJi YCTPOMCTB, PEryIUPYIOLIUX OTOMJICHHE U BEHTUISINIO B IOMEIICHUSIX.

Bo3moxkHa Takke aBTOMAaTHYEeCKas YCTAaHOBKAa HEKOTOPHIX IMapaMEeTpPoOB JUIsl  YCTPOWCTB
peryJIupoBaHHUsL.

OCHOBHOU PEKUM HCTIOIH30BAHUS CHCTEMBI - €XKeIHEBHas paboTa.

6.2. TpeOoBaHUS K HAJICIKHOCTH.

s obecniedyeHUs HAAECKHOCTH HEOOXOAMMO TPOBEPSTh KOPPEKTHOCTH MOJIy9aeMbIX JAHHBIX C
JaTYNKOB.

6.3. YcioBus SKCIUTyaTaliiy U TpeOOBaHUS K COCTAaBY M MMapaMeTpaM TEXHUUYECKUX CPECTB.

Ji1s pabOTHI CUCTEMBI IOJKEH OBITh BBIJIEIICH OTBETCTBEHHBIN OIepaTop.
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TpeboBanust K cocTaBy M MapamMeTpaM TEXHMYECKHX CPEICTB YTOYHSIOTCS Ha 3Tare 3CKU3HOTO
MIPOEKTUPOBAHUS CUCTEMBI.

6.4. TpeboBanus K UHHOPMAIIMOHHON M TPOTPAMMHOM COBMECTUMOCTH.

[Tporpamma nomxkHa padotats Ha iatdpopmax Windows 98/ NT/2000.

6.5. TpeOoBaHusl K TpaHCIOPTUPOBKE U XpaHeHMIO. [Iporpamma mocTaBisieTcs Ha JIa3€pHOM
Hocuresne uHpopmanuu. [IporpaMMHas JOKyMeHTaIUs IOCTABISAETCS B 3JIEKTPOHHOM U MTEYaTHOM BH/JIE.

6.6. Cneumanpubie TpeOoBanwms. [IporpamMMHOe obOecriedeHHe ITOHKHO HMETh JIPYKECTBEHHBIN
uHTepdeiic, pacCYNTaHHBIN Ha M0JIb30BATENs (B IJIaHE KOMITBIOTEPHOM IPaMOTHOCTH )

CpenHel KBanuQpuKaIuu.

BBuny o0beMHOCTH IpOEKTa 3a/Jaydl MPeArnoiaraeTcs pemaTh Moi3TanHo, npu 3tom moxyiu I10,
CO3JIaHHBIE B PA3HOC BpEMsl, JOJDKHBI IPENnojiaraTh BO3MOXKHOCTb HApaIIMBAaHUS CHCTEMBI U OBITH
COBMECTUMBI JPYTr C JPYroM, MO3TOMY JOKYMEHTAlMs Ha NPUHATOE 3KcIuryataunoHHoe [1O momxhHa
cojiep KaTh MOJTHYI0 HH(pOpMAIIio, HeOOXOAUMYIO JUIsl pabOThI MPOTPAMMHUCTOB C HUM.

SI3pIK pPOrpaMMUpPOBAaHUS — MO BBIOOPY HUCHOJHUTENS, IODKEH o0OecreyrMBaTh BO3MOXKHOCTD
MHTETPALUH IPOTPAMMHOT0 00€CIIeYeHNUs C HEKOTOPBIMH BUaMHU NiepuepuitHOro 000pyI0BaHUsI.

7. TpeboBaHMs K MPOTPaMMHOMN JOKYMEHTAIIMH

OCHOBHBIMH JIOKYMEHTaMH, PETJIAMEHTUPYIOIMIMMHU pPa3pabOTKy OYyAyIIMX MPOTrpaMM, IOJIKHBI
obiTh  gokymeHThl Epunoit Cucremsl Ilporpammuoii  lokymentanuu (ECII); pykoBoacTBo
I10JIb30BATENS], PyKOBOJCTBO aIMUHUCTPATOPa, OMCAHUE IPUMEHEHHUS.

8. TeXHUKO-3KOHOMHYECKHUE TIOKA3aTeNn

D¢ (HeKTUBHOCTh CUCTEMBI OIPEENeTCS] yA0OCTBOM HCIOJIB30BAHUSI CUCTEMBI ISl KOHTPOJS U
yIpaBJICHUS OCHOBHBIMHM TMapaMeTpaMy TeIUIo00ecledeHHs] TOMEUIeHU HWHCTUTYTa, a TakKke
SKOHOMHUYECKOW BBITOJ0M, MOJIYYEHHON OT BHEIPEHHUS allllapaTHO-MPOrPaMMHOI0 KOMILIEKCA.

9. IlopsA0K KOHTPOJIS U IPUEMKHU

[Tocne nepenaun McnonauTeneM OTAeNbHOTO (HYHKIIMOHAIBFHOTO MOJYJISI TIPOTPaMMBI 3aKa34HKYy,
MOCJIEIHUM MMEEeT MpaBO TECTUPOBaTh MOAYJIb B TeueHue 7 aHel. [locne TectupoBaHusa 3akazuuk
JOJDKEH MPHHATH paboTy MO JAHHOMY STally WM B MHCbMEHHOM BHJIE M3JIOKUTHh MPUYHHY OTKa3a OT
npussaTHs. B ciaydae o6ocHoBaHHOrO 0TKa3a McnomHuTenb 00s3yeTcs 10padoTaTh MOAYIb.

Kanennapuslii niuan pabor.

Ne HazBanue stama CpOKI/I oTara Yem 3akaunBaeTCs dTall

1. W3yuenne npeamMeTHO# 0bmIacTy. 01.02.200_ - 28.02.200_ | [TpemtoxxeHus mo padote
ITpoexTupoBanue cucremsl. PazpaboTka cUcTeMbl. AKT clauu-
MIPEJUIOKEHUH 10 peaTn3aIiiii CHCTEMBI NpUEMKH.

2. PazpaboTka mporpaMMHOTO MOAYJIS IO 01.03.200_ - 31.08.200_ | IIporpammHbIii
cOopy u aHanu3y uHpopMmaluu co KOMILJIEKC.
CUETUYMKOB M YCTPOUCTB YIIPABICHHUS.

BHeapenue cucTeMsl AJ1st OJTHOTO U3
KOPITyCOB.

3 TecTupoBaHue U OTIaaAKa MOJIYJIS. 01.09.200_ - 30.12.200_ | I'oToBas cucrema

BHeapeHne cucTeMsl BO BCEX KOPITycax. KOHTPOJIS
TEIIOCHA0XKEH U,

YCTaHOBJICHHAS B
JUCIIETYEPCKOM ITYHKTE.
[IporpammHas
JOKYMEHTanus. AKT
crayn-npuéma padot

PykoBoauTens pabot

Cunopos A.B.

®opma npeacTaBieHus pe3yJabTara:
Texauueckoe 3ananue, pazpadoranHoe B coorBerctBuu ¢ ['OCT 19.106-78.

Kpurepum ouenku:

PabGoTa BBIIIONHEHA MOJHOCTHIO U HE COACPIKUT OH_II/IGOK, CTYACHT I'paMOTHO IMPEACTABUJI OTUCT —
OLCHKA «OTJIHYHO».
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PaGora BbIMONIHEHA MOIHOCTBIO, HO COACPXKHUT HE Ooyee NBYX OIIMOOK, CTYIEHT TPaMOTHO
MPEJICTaBUI OTUET — OI[EHKA «XOPOIIOY.

PabGora BbImosHEHa C OIIMOKaMH, CTYIEHT NPEIACTaBUI KpPaTKHid OT4eT — OICHKa
«yZOBJIETBOPUTEIBHOM.
PaGora BpmmonHeHa ¢ TpyObIMH OHmMOKAaMH, OTYET COCTaBJICH HErpaMOTHO — OIICHKA

«HEYOOBJIICTBOPUTCIIBHO.
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Tema 2.1.3. IIpoexTHpOBaHHE NPOrPAMMHOIO0 o0ecneYeHn sl

JlaGopaTopHoe 3ansitue Ne 6
Br10op 1 000cHOBaHME APXUTEKTYPbI MPOrPAaMMHOI0 0o0ecredeHust

Ileab: 03HAKOMUTBCA C OCHOBHBIMU IIPHUHIMIIAMU IIOCTPOCHMS APXUTEKTYpPHl IPOIPAMMHOIO
CPEICTBA, BBIMOJHUTD IOCTPOCHUE APXUTEKTYPhl IMPOrPAMMHOTO OOECIECUYCHHS Ui 3aJaHHOU
MPEeIMETHOM 00JIaCTH.

Beinosinus patdory, Bel Oyaere:
ymemb:
— V3. aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALIUIO;
— V4. ucnonp3oBarh CHEHUAIM3UPOBAHHbIE Ipa)UUyecKUe CPEICTBA MOCTPOEHUS M aHalIM3a
apPXUTEKTYPBI IPOrPAMMHBIX ITPOJYKTOB.

MarepuajbHoe obecredeHne:
[Taket Microsoft Office, moctym k Internet pecypcam.

3ananmue:
Ha ocHoOBaHMM TEXHHYECKOrO 3ajgaHusi, pa3paboTaHHOro B JjabOopaTtopHoit pabore Ne 5,
CIPOEKTUPYHTE apXUTEKTYPy IPOTPAMMHOI0 ITPOIYKTA.

Ilopsinok BbINOJIHEHHS PadOThI:
W3yunTh npennaraeMblii TEOpETUUECKUI MaTepuall o TEMe.

2. BriOparp Hanbonee MOIXOASIINI BUJ apXUTEKTYPhI IPOrPAMMHOTO MTPOIYKTa, 000OCHOBATH CBOM

BBIOOD.

BriOpate napaaurmy nporpaMMupoBaHusi, 000CHOBATH BHIOOP.

4. CdopmupoBath OTYET 0 paboTe, BKIIOYAIOIIMI OMUCAHUE apXUTEKTYPhl IPOrPaMMHOTO MPOIYKTa
B COOTBETCTBMM C TEXHHYECKMM 3aJaHUEM Ha pa3pabOTKy, BbIOOp Hapagurmbl
IIPOrpaMMUPOBaHUs, 000CHOBaHHUE BbIOOpA.

=

w

Xoa pa0doThI:

Kparkue Teoperuyeckue cBeeHH:

PaccMoTpuM TpUHIMIIBI MOIXOAAa K PEIICHWIO 3aJadd TocTpoeHus apxutekTypbl [IC mo ee
nporpaMMHOMY Koay. OJIHUM M3 CIIOCOOOB INMPOBEACHHUS aHalu3a sBisercs (GopMupoBaHue rpadoB C
pa3NIMYHBIM yYPOBHEM OTOOpaXKEHUSI BHYTPEHHHX OOBEKTOB M CBsi3ei. Mojenb HaHHBIX OOJBIION
IIPOrpaMMHOM CHCTEMBI, Peau30BaHHOM Ha si3bIKax nporpammupoBanus C/C++, mpexacrasiser coboi
HaOOpbl TUPEKTOPUH, ColepKalluX pa3IMYHbIE 10 HCIOJIB30BAaHUIO (aliIbl: C MCXOAHBIMH KOJAaMH, C
OITMCaHUEM THITIOB OOBEKTOB M BCIIOMOTATEIIbHBIE.

OcCHOBHbBIE IPUHIMIIBI TOCTPOCHUST apXUTEKTYphI [1C:

1. oroGpaxenue rpada cBszeli haiaoB MpoekTa (MOKa3bIBaeT, KAKMM 00pa30M MCXOJHbBIE (haitiibl
MPOEKTAa MOJAKIIOYAIOT APYT IPYyTra);

2. 0TOOpakeHWE MepapXHUu HACIEIOBAHUS KIaCcCOB,

3. oToOpakeHHE IMarpaMMbl BBI30BOB (DYHKIMH (JImarpamMMa IOKa3bIBaeT, KakuM oOpa3oM
yIIpaBJICHUE TOTAJaeT B BEIOpaHHYIO (DYHKIMIO W KyJa OHO TEepelaeTcsi 3 Hee;, CBsA3b Ha Juarpamme
COOTBETCTBYET BBI30BY (DYHKIIHH);

4. perynupoBaHue oobeMa oToOpakaeMoil MH(pOpPMaIMU MyTeM BBIJIEICHHS JIIOOOr0 3JIeMEHTa
IIPOrpamMMbl ¢ 0TOOpa’KEHHEM TOJIBKO TEX AJIEMEHTOB, KOTOPbIE B3aUMOICHCTBYIOT C HUM;

5. nans 1000ro 3JeMeHTa MporpaMMbl HE00X0IMMa BO3MOKHOCTh IMPOCMOTPETh YYaCTKU KOJia, B
KOTOPBIX 3TOT 3JIEMEHT UCIIOIb3YETCS;

6. coxpaHeHHe UCXOAHBIX (aiyIOB UCCIEAYEMOM MPOrpaMMBbl B XpaHUJIUILE 1aHHBIX;

7. BO3MOKHOCTH BBIJICJICHUS U3 BCEH MPOrpaMMBbl TOJIBKO HEOOXOAMMOM (yHKIIMOHATIBHON YacTH
1 cOOpKa TOJIBKO ATOW YacTH.

OcHOBHBIE 337]a41 aHANIN3A:

27



—  BBISIBJICHUE OMUCAHHBIX, HO HEUCIIOIb3YEMBIX JIEMEHTOB;

—  HM3y4YEHHUE UCXOAHOIO KO/a, Ha KOTOPBIN OTCYTCTBYET JOKYMEHTALUS;

—  HCCIIeJJOBaHME MCXOJHOTO KOJa /ISl NajbHeiel MoIepHU3aI[iHi IPOTPaMMHOI0 IPOAYKTA;

—  HCCIIEJJOBaHME HCXOJHOIO KOa JUIsl JalbHEHIIEero mepeHoca MPOrpaMMHOTO MPOAYKTHI Ha
APYryto miardopmy;

—  PECTPYKTYypH3alUs UCXOIHOTO KOJ/ia Yepe3 CHEUAIbHO CO3/IaHHOE XPAaHUIMILE JAHHBIX.

Jlnst perienust 3a1a4 ObLI0 pa3paboTaHO CPEACTBO aHAIN3A UCXOAHBIX TEKCTOB. AHAIN3 BKIIOYAET B
ceOs BbIIeNIEHUE U3 TEKCTOB MPOrpaMM He0OX0IMMOM pa3paboTuuky nHGOpMaIuu AJisi OUCKa MPOLETyp
1 (QYHKIHA, IJIs IOMCKAa MMEH OIMHCAaHUs THIIOB OOBEKTOB M caMUX 00BeKTOB. Ha OCHOBE BbIJICICHHS
(bOopMUPYIOTCS CTPYKTYPHI Pa3JIMYHBIX TUIOB - 10 (PYHKUUAM U IpOLEAYypaM, Mo 00beKTaM (MX UMEHAM,
UX TUIIAM) C OTOOpaXEHUEM a/ipeca HaXOXKJICHHUS HCKOMOTO 0OOBEKTa U €ro CBSI3eH ¢ JPYruMH 0ObEKTaMH
(Hampumep, COUCOK BCEX MOJTYMHEHHBIX (PYHKUIUN OJTHOTO MOIYJIS).

OcCHOBHOW MOAXOJ TpHU pa3pabOTKE CPEACTB aHAIM3a HCXOJHBIX TEKCTOB - CO3JaHHE Kpocc-
waTGopMeHHOro npoaykTa. Mcnosnb3oBanbl CKpUnToBbie si3biku Python, Lua. 310 craOuibHbIe S3bIKU,
HCIOJIb3YIOUIMECS] BO MHOTHX IPOEKTaX B KayecTBE 0Aa30BbIX WIM JUIsl CO3JaHus pacmupeHuil. s
noctpoenust rpaduueckoro uHTepdeiica moap30BaTelNs UCIONb30BaHa 6ubaroreka wxWidgets, koTtopas
MO3BOJISICT TPWIOKEHUIO BBITISACTh OJMHAKOBO Ha Bcex muatdopmax. OcHoBHOM kox wxWidgets
BBI3bIBACT AJIEMEHT MHTepdeiica miaThopMbl, BMECTO TOTO YTOOBI MOBTOPHO €r0 PEaln30BBIBATH. ITO
MPEAOCTABIACT OBICTPBIM, E€CTECTBEHHO BBINIAANIMI uHTEepdeiic Ha Kaxaod tuiargopme. Js
KaueCTBEHHOW BHU3yallM3allMM MCHOIb3yeTcs komruieke Graphviz. JlaHHBIE TEXHOJOTUHU MOAIEPKUBAIOT
00JIBIII0€ KOTMYECTBO TUIATGOPM U PACIPOCTPAHSIOTCS O] CBOOOAHBIMHE JIMIICH3USIMHU.

CtpykTypa naHHbBIX cucTembl. [Ipu aHanu3e UCXOAHOTrO TEKCTa IMporpamma 3arpyxaet 0ObeKTHI B
BUPTyaJIbHO€ XpaHWIMIIE MJAaHHBIX H  TI03BOJISIET  OTOOPa3HTh  pa3jiMyHbIE  IPEICTABIICHUS:
(GYHKIIMOHATBHYIO CBs3b (pUCYHOK 1), cBsi3u mo rnoOanbHBIM 00BEKTaM (PUCYHOK 2), CBS3b IO
OIUCATEIISIM 00BEKTOB (PUCYHOK 3).

Cxema (yHKIIMOHATBHBIX CBSA3EH MpEAOCTaBiIseT HHPOPMAIMIO O HAIMYUK OMUCAHUS PA3IMYHBIX
(GyHKIMH B pPacHOJOKEHHBIX B Pa3HBIX JUPEKTOpUAX (aigax M O TOM, IZleé UMEHHO 3TH (DYyHKIUH
BBI3BIBAIOTCS (KaXkJ1asi CBA3b Ha JAMarpaMMme COOTBETCTBYET BbI30BY (yHKIMM). Ha quarpamme mnokasaHo,
Kak OyJeT BBIMJISAETh peKypcHsl, - 3aMbIkaHue GyHkuuu 7 camoil B ce6s. Kaxkaas pyHkus umeer agpec
Buna «upexropus 1, ®aitn_1.c, @ynkuua™». g noctpoeHus rpada cBsizeil KOHKPETHON (QyHKIUH
MO>KHO CJieJaTh COOTBETCTBYIOIIMIM 3ampoc.

Cxema cBs3eil 1O T1100anbHBIM OOBEKTaM TOXO0Xa Ha MPEAbIAYIIYI0, HO OTOOpakaeT
UCIOJIb30BaHNE TJ00aNbHBIX TEPEMEHHBIX, KOHCTaHT, 0O0BeKkToB. (Cxema omucarerel 0OBEKTOB
oToOpakaeT 3aBUCHUMOCTb PACIIOJIOKEHHBIX B pa3HbIX (ailax OMMCAaHWM KJIaccoB, THIIOB, CTPYKTYP.
Css13b Buaa «Twumi — Tun2» odbo3navaet, yto Tun2 sBisieTcss OJHUM M3 cocTaBistomux Tumi. B knaccax
sT10 oTHOmeHHe «lloromox —> Ponurensy». MIMeHHO Takoll BHJ NPEICTaBICHUN IO3BOJISIET IMOJIYYHUTh
MCYEpIBIBAIOILYI0 HU3KOYPOBHEBYIO HH(popMainuioo o padouem mpoekrte. Ilpu mocraroyno Oosbmimx
IPOEKTaX MPOUCXOAUT KOHCOIMJAIMS BCe HEoOXoauMoH [yl pa3zpaboTyvka MHPOPMALUU B OAHOM
MeCTe.

OTO0 MO3BOJISAET pa3pabOTUMKy OOBEKTUBHO YBHAETh M OLEHUTH paboTy NpOrpaMMbl, HAWTH
HEUCHOJIb3yeMble OOBEKThl (Hampumep, OOBEKT a Ha PUCYHOK 2), OOHapYXHUTh PEKYypCUH, YBHUJIEThH
POJIUTENBCKHUE KJIACCHI U UX OTJIMYUE OT IOTOMKOB.
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Texnonornueckue nenoudku. [lporpamma pabotaer cieyroumM o0pa3oM: IMpU BBIOOPE NMPOEKTa
JUIS aHall3a IporpaMMma IPOU3BOAUT TOUCK HCXOAHBIX (halIoB M MpH OOHapYKEHUM HaYMHAET
3arpy’kaTh UX B COOCTBEHHOE XPAaHWIMIIE JAHHBIX, pa30uBas Ha MpPOCTEHIINE OOBEKTHI U COXPaHsd UX
3aBUCHUMOCTH. Ha BTOpoM 3Tame mpoucxoguT paboTa HEMOCPEICTBEHHO C XPAHWUJIMINEM, a UMEHHO: B
3aBHCHUMOCTH OT IIeJIEBOTO MPEACTABICHUS aHATU3UPYIOTCS HEOOXOIUMbIE OOBEKTHI TAaHHBIX U CTPOSTCS
3aBHUCHUMOCTH, MpoucxoauT oOpamenue k OrapUym pans nonydeHus rpaduyecKkux KOOpAuHAT
3JIeMEHTOB. TpeTuil 3Tan 3aKitoyaeTcss B 0TOOpaXEeHUH Ha SKpaHe NOTyYeHHOM HHPOpMAIHH.

B naHHON mporpamMMe y mnporpaMmucTa €cTh (YHKIIMOHAT COOpPKM TPHIIOKEHHs JHOO0 4YacTu
npunoxenus. [Ipu oObiyHOM criocobe cOOpKH, KOTOPBIA MCIOJIB3YeTCs OOJNBIIMHCTBOM MOMYJISPHBIX
I'OE, O6yayT nony4yeHsl ucnoiaHsAeMbli (aiin u Habop 6mbmuoTek Juist paboThl mporpaMMel. bubnrorexku
BKJIIOYAIOT B ce0s1 Bce (PYHKIIUM, M BBIWICHUTH TOJILKO YacTh HE MPEICTaBIsAeTCS BO3MOKHBIM. OObIYHAS
cOOpKa Moka3aHa Ha PUCYHOK 4.




UYro nenmaTth, ecnu TpeOyercss coOpaTb HpOrpaMMy TOJBKO C OIHOH MM JBYMS OCHOBHBIMU
dbyakumsiMu? TpaauIIMOHHBIN CrIOCO0 - mepepaboTka UCXOAHBIX TEKCTOB, PyYHOH MOMCK 3aBUCUMOCTEH
BbI30BOB (DYHKIIMII M BKIIOYEHHWE B MTOTOBBIA MPOAYKT TOJBKO BbIOpaHHBIX (yHKIMiA. Cucrema
MO3BOJISIET aBTOMATHU3UPOBATh 3TOT Mporecc. Ha pucyHok 5 oroOpakeH mpoliecc cOOpKH TOJIBKO OTHOM

¢bynkuun (pyHxms !).

daiinoBas cucTeMa
Hupextopus 1

@aiin 1. c Qaiin 2.c
bysxmms 1 bynkums_ 4
byHKIMS 2 byHKIHISA S

¢bynkuus 3 ¢bynkuus_6

Jupexropust 2

N
@aiin_3.c @aiin_4.c
bynkuus_7 GbyHKINA a
byHKIHUSA 8 byukuusa b

¢bynkuusa 9 GbyHKIUA C

KoMmnunsust u aMHKOBKa
ITonmyuyennsle aitibt
Wcnonusemslil aiin

bubnuoreka ¢pynxumii N

bubnuoreka ¢pynkumii N

Pucynok 4 — O6s14Hast cOopka

[Tonp30oBarens cUCTEMBI, BHIOpaB HYKHYIO KOMIIOHOBKY (TpeOyeMble (PYHKIIMU) U PACTIOIOKEHHE
¢bailioB 1e7€BOro MNPWIIOKEHUs, 3amyckaeT mpouenypy oOpabotku. Ilpoucxomur oOpameHue K
XPaHWINIY JaHHBIX, IMOATOTOBKA JAHHBIX, CO3J[aHUE HOBOH HEpapXuu JIUPEKTOPUH H BBITPYy3Ka
HEOOXOMMBIX OOBEKTOB (KJaccoB, (YHKIHMH W T.I.) B MUKpocpeay naisi cOopku -(aiiioB HOBOTO
npoekTa. Dailiibl IMEIOT PacIoioKeHKe, BEIOPAaHHOE TTONIb30BaTeNeM. Jlanee mpoucxoasiaT KOMITHIISIUS U
TUHKOBKA. Pe3ynbrarom SBISIOTCS HCHOMHSAEMBIH (aiin ¢ TpedyembiMu (yHKUIMAMH U OMOIMOTEKA,
KOTOpast COJEPXKHUT TpeOyemMble 3aBUCHMOCTH. BO3MOXHOCTh BBIICICHHS HEOOXOMUMBIX (DYHKITHIA
MOJIe3HA TPU MOAMDHUKAIIMY TPUTIOKEHUS, IPU KOJUIEKTUBHOM paboTe, MpHU ayAUTe HCXOIHBIX TEKCTOB
CTOPOHHEHN OpraHU3aIMEN.

Jlisg uccienoBaHusl apXUTEKTYPhl MPOTPAMMHBIX CHCTEM HCIOJIb3YeTCSd HOTAIHS CTPYKTYPHOTO
MonenupoBanusi, npuHsaTas B uHcTpymMeHTe KLOCwork Architect. DTOT MHCTpYMEHT MpEaOCTaBIISIET
BO3MOYXHOCTh aBTOMAaTHYE€CKOT'O W3BIICUCHHSI MOJENEH M3 MPOTPaMMHOTO KOJa M WX PEIaKTHPOBAHHUS.
Jlanee paccMaTpuBaeTcs 3Ta HOTAIUS.

Monenu nporpaMMHBIX cucteM, ucnoibzyembie B KLOCwork Architect (B manpHeiemM- MOIETH),
OT/IaJICHHO HANIOMHHAIOT MOJIENIH THUIIA «CYIIHOCTh - OTHOIIeHHE» (entity-relation models). OcHOBHBIMU
€IMHUIIAMU MOJICIH SIBJITFOTCSI apXUTEKTYPHBIE OJIOKH M OTHOIICHHUS.
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YXpaHwMi e NaHHLK
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Bubnnorexa
hyHKLMA

Wcnonuremiit daiin

Pucynok 5 — Iponecc cOopku ogHON HYyHKIIUU

®opma mpeacTaBJieHus! pe3yJbTarTa:
Lens paboTsr

Bsenenue

[TporpamMmHO-anmapaTHBIE CPENICTBA, UCTIOIH3yEMbIE TIPU BBITOJHEHHH PAOOTHI.
Onucanue paboTb

3axitoueHue (BbIBO/IbI)

Crnucok ucnosabp3yeMo JIUTepaTypsl

ocoarwnE

Kputepun onenkn:
PaGota BbINOHEHA MOJHOCTHIO U HE COJIEPXKUT OIMIMOOK, CTYAEHT IPaMOTHO MPEACTAaBUI OTYET —

OLICHKA «OTIUYHOY.
PaGora BbINOJIHEHA MOJHOCTBIO, HO COAEPXKHUT HE Oosiee JBYX OHIMOOK, CTYJIEHT I'PaMOTHO

NpeACTAaBUII OTYCT — OILICHKA «XOPOIIO».

PaGora BeimonHeHa ¢ omMOKamMH, CTYIAEHT MpeACTaBUI KpaTKUM OT4YeT — OIIeHKa
«yOBJIETBOPUTEIILHO.
PaGora BbImoONHEHa ¢ TpyObIMH OIIMOKaMHU, OTYET COCTAaBJIEH HErpaMOTHO — OLEHKa

CHCYHOOBJICTBOPUTCIIBHOY.
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JlabopaTopHoe 3ansitue Ne 7
IHocTpoenne fuarpaMmMbl BADHAHTOB MCII0JIb30BaHUSA M JUATPAMMBbI COCTOSIHMIA

Iesab: M3yduTh OCHOBHBIC MPUHIIMIIBI MOCTPOCHHS JHAarpaMM BapHaHTOB HCIIOJIb30BAHUS U JAHATPAMM
COCTOSIHMI € HcmoJib30BaHueEM s3bika UML; cocraBuTh auarpamMmy BapuaHTOB MCIIOJIb30BaHUA H
JUarpaMMy COCTOSTHUH IS 3aIaHHOU TTPEAMETHOM 00JIaCTH.

Bbinosinus padory, Bel Oyaere:
ymembs:
— V3. ananu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIHUIO;
— V4. ucnonp30BaTh ClENUANIU3UPOBAHHBIE IpaduuecKkue CpelcTBa MOCTPOCHHS U aHAIK3a
aApPXUTEKTYPBI IPOrPAMMHBIX TPOIYKTOB.

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

3aganue:

BreimonHuTE NOCTpOEHHWE JuarpaMMbl BapUaHTOB HCIOJB30BAaHHUS W JUArpaMMbl  COCTOSIHUE C
ucnoibp3oBanueM s3pika UML mist 3amanHo# npeaMeTHol obnactu (JraboparopHoe 3ausTre Ne 1).

TpeOoBaHMs K TOCTPOCHUIO MOJICITH:

—  MoJieNb JI0JIKHA OTPa)KaTh BECh YKa3aHHBIN B OMMCAHUU (DYHKIIMOHAI.

IMopsitok BBINOJTHEHHS PA0OTHI:

1. U3yuuTh npennaracMplii TECOPETHUSCKUI MaTEpHAII IO TEME.

2. Pa3paboTarh quarpamMmy BapHaHTOB MCIIOJIL30BAHMS M IHArPAMMY COCTOSIHUN M MOCJIEI0BATEIbHOCTH
¢ ucnonb3oBaHueMm sa3bika UML nns 3aaHHON IpeIMeTHOM 00J1acTH B COOTBETCTBUU C TPEOOBAHUSMHU.

8. CdopmupoBath oTdeT 0 pabdoTe.

Xoa paGoTsI:

Kparkue Teopernyeckue cBeieHUA:
JlnarpaMMbl BApDMAHTOB HUCNIOJIb30BAHUS

[TonsTre BapraHTa MCNOIb30BaHUS (Use case) BrepBble BBeN VBap SIKOOCOH M mpHaail eMy TaKyro
3HaYMMOCTb, YTO B HACTOsAIIEE BpeMsl BapUaHT MCIIOJIb30BaHMS IPEBPATHIICS B OCHOBHOW 3JI€MEHT
pa3paboTKHU U MJIAHUPOBAHUS TPOEKTA.

BapuaHnT ucnonb3oBaHUS NpeACTaBIseT cO00M MOCIeNOBaTENIbHOCTh JEMCTBUM (TpaH3akIuii),
BBITIOJIHSEMBIX CHUCTEMOW B OTBET Ha COOBITHE, WHHUIMHPYEMOE HEKOTOPHIM BHEIIHHM OOBEKTOM
(me#icTByromuM JuioM). BapuaHT HCNONIB30BaHUS ONMCHIBAET THUIMYHOE B3aHMMOJAEHUCTBHE MEXITY
MI0JIb30BATEJIEM U cucTeMol. B mpocreliniem ciyyae BapHaHT UCIOJIb30BaHUS OIpeEENsieTcs B Mpolecce
00CyXJIeHUsI C MOJIb30BaTeNeM TeX (DyHKIMH, kKoTopble OH xoren Obl peanmu3oBaTtb. Ha s3sike UML
BapUaHT UCIOJIH30BaHUS U300pakaroT CISAYIONUM 00pa3oM:

BEIPI"IEIHT HCNoNL20B2HWA

Pucynok 1 — BapuaHT ucnonb30BaHus

JleiicTBytomiee MO0 (actor) — 3TO Pojib, KOTOPYIO MOJIb30BATEb UTPAET 110 OTHOIICHUIO K CUCTEME.
JlelicTByIOIIME JIMIA TPEACTABISIOT COOON POJM, a He KOHKPETHBIX JIIOAEeH MM HaMMEHOBaHUS padoT.
Hecmotps Ha TO, 4TO Ha JuarpamMmax BapUaHTOB MCIOJb30BAHUS OHU H300paXKAlOTCS B BHJE
CTUJIM30BAHHBIX YEIOBEUYECKUX (PUTYPOK, JEHCTBYIOIIEE JHMII0 MOXET TAaKKe ObITh BHEUIHEHW CHUCTEMOH,
KOTOpOW HeoOxoauma HEKoTopas WH(oOpmaius OT JaHHOW cucTeMbl. [loka3siBaTh Ha Auarpamme
JEWCTBYIOIUX JIUI] CIEAYET TOJBKO B TOM Cly4ae, KOrja UM JeHCTBUTEIbHO HEOOXOIMMBI HEKOTOpbIE
BapHaHThI Ucnoiab3oBaHus. Ha s3pike UML nelicTByromue juiia npeacTapisioT B BUJE GUryp:
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Pucynok 2 — JleiicTBytomee auIo (akrep)

JlelicTByromue auua IeaaTcsl Ha TPU OCHOBHBIX THUIIA:

—  TIOJIb30BAaTEIH;

—  CHCTEMBbI;

—  Jpyrue CHUCTEMbI, B3aUMOICHCTBYIOIINE C JaHHOM;

—  BpeMsl.

Bpewmsi ctaHOBHTCS IEHCTBYIOIIMM JIMIIOM, €CITH OT HETO 3aBUCHUT 3aMyCK KaKHX-THOO COOBITHII B
CUCTEME.

CBs34 MeK1y BADHAHTAMH HCIOJIL30BAHUSA U el CTBYIOIIUMH JIHIAMHA

B s3pike UML Ha auarpaMmax BapuaHTOB HCIOJB30BaHUS IMOJJAEPKUBAECTCS HECKOJIBKO THUIIOB
CBSI3CH MEXIy D3JEMEHTAMH JUarpaMMbl. JTO CBsSI3W KOMMYHHUKAMH (communication), BKIIIOUEHUS
(include), pactmupenus (extend) u 0600meHus (generalization).

CBsi3b KOMMYHHKAITUH — 3TO CBSI3b MEXIy BAPHAHTOM HCIIOJIb30BAHUS U JCHCTBYIOMUM oM. Ha
s3pike  UML  CBSI3M KOMMYHHUKAIIMM TOKa3bIBAIOT C IOMOIIBI0 OJHOHAIPABIEHHON acCOIUaliu
(CTLIIOLIHOM TMHUM).

Odopmute Kpeaut

1 - AnA knuenta baxka
Knuenr Gauka

Pucynok 3— [Ipumep cBsA3M KOMMYHUKAIIUU

CBsi3b BKJIFOUCHHSI TMPHMEHSETCS B TEX CHUTYaIMsIX, KOTJIa HMEETCs KaKoW-IIMOOo (parMeHT
MOBEJICHHSI CHCTEMBI, KOTOPBIN MOBTOPSIETCS O0JIee YeM B OJHOM BapUaHTE UCIOJb30BaHKs. C MOMOIIBIO
TaKUX CBs3eH 00BIYHO MOJCITUPYIOT MHOTOKPATHO MCIIOJIb3YeMYIO ()yHKIIMOHATBHOCTb.

CBs3b paciIupCHUA NPUMECHACTCS MTPHU OITMCAHHUU U3MEHEHUN B HOpMaJIbHOM ITOB€ACHHUU CHUCTCMBI.
OHa 1Mo3BOJISIET BAPUAHTY HUCIIOJIB30BaHMS TOJIBKO MTPH HEOOXOJMMOCTH HMCIOJB30BaTh (DYHKIIMOHATIBHBIC
BO3MOXKHOCTH JIPyTOTO.

<<extend>> BbINONHWUTL

o yCKOpeHHoe

CHATHUE aeHer
i CHATL AeHbru
co cyera
~
~
i =
<<include>>

AyTeHTUuupoBaTh
KNueHTa

Pucynok 4 — Ilpumep CBSI3U BKIIIOUEHUS M PACHIUPEHUS

C moMomipio CBSI3U 0000INEHUs TOKA3bIBAIOT, YTO Y HECKOJBKUX JEHCTBYIOUIUX JIMI UMEIOTCS
o011e 4epThI.

Cnyxawmwin
N\
Cnyxawmn % Cnyxawmn BpemeHHbIN %
C novacosomn Ha oknage cnyxawmvmn

onnarom

Pucynok 5 — [Ipumep cBsizu 060011eHUS
JAmarpamMMbl cOCTOSIHU

33



JlnarpaMmbl COCTOSIHUN ONPEIENSIOT BCE BO3ZMOXKHBIE COCTOSHUS, B KOTOPBIX MOXET HAXOAUTHCS
KOHKpPETHBIH OOBEKT, a TakKe IPOLECC CMEHbl COCTOSIHMI 00beKTa B pe3ylibTaTe HaCTYIUICHUS
HEKOTOPBIX COOBITUH.

CymectByeT MHOTO (hOpM AMAarpaMM COCTOSIHUM, HE3HAYUTENbHO OTIMYAIOIIUXCS OPYT OT JApyra
CEMaHTHUKOM.

Ha nmarpamme mmeroTcsi [Ba CHEIMAbHBIX COCTOSHUSA — HayalbHOE (start) U KoHEuHoe (Stop).
HavansHoe coCTOsiHME BBIICICHO YEPHOUW TOYKOW, OHO COOTBETCTBYET COCTOSIHHUIO OOBEKTa, KOT/Ia OH
ToJIbKO 4TO OblT co3naH. KoHeuHoe cocTosiHue 0003Ha4yaeTcs YepHOM TOUYKOM B O€IOM KpYKKE, OHO
COOTBETCTBYET COCTOSIHUIO OOBEKTa HEMOCPEJCTBCHHO Iepe] ero yHWuYTokeHueM. Ha muarpamme
COCTOSIHMII MOKET OBITb OJHO M TOJBKO OJHO HAdaJbHOE COCTOsiHME. B TO ke Bpems, MOKeT ObITbh
CTOJIbKO KOHEYHBIX COCTOSHUH, CKOJBKO BaM HYXHO, WJIM UX MOXET He ObITh BooOme. Korma oObekT
HAXOJUTCSI B KAKOM-TO KOHKPETHOM COCTOSIHUU, MOTYT BBIMIOJIHATBCA pa3jinyHbie mporiecchl. [Ipoieccsl,
MPOUCXOJISIINE, KOTJAa OOBEKT HAXOAWTCS B OIMPEACICHHOM COCTOSHUM, HA3bIBAIOTCS JACHCTBUSIMHU
(actions).

C cocTosTHuEM MOXHO CBSI3bIBATH JAHHBIC TISITH TUIIOB.

1. JlesiTeJbHOCTH

JlesitensHOCTRIO (activity) Ha3bIBACTCS MOBEJCHHE, Peallu3yeMoe 00BEKTOM, ITOKa OH HAaXOJIUTCS B
JAHHOM COCTOSIHUU. JlesITenbHOCTh — 3TO MpepbiBaeMoe noBeeHrue. OHO MOXKET BBIMOIHSITHCS 10 CBOETO
3aBEepIICHHS, MOKa OOBEKT HAXOIUTCS B JAHHOM COCTOSHUH, WJIM MOXET OBITh IMPEPBAHO MEPEXOJO0M
0o0BEKTa B JIPYyroe COCTOsIHHE. [lesSTeNbHOCTh M300pa)karoT BHYTPH CaMOTO COCTOSIHHS, €l JOJKHO
MPEIIIeCTBOBATH CI0BO dO (Z1e1aTh) ¥ IBOETOYHE.

2. BxoauHoe geiicreue

BxonmHbIM neiicTBueM (entry action) Ha3bpIBaeTCs MOBEICHUE, KOTOPOE BBIOIHSICTCS, KOTJa 00BEKT
MEePEeXOUT B JaHHOE cocTosiHue. JlaHHoe mdeiicTBHE OCYIIECTBISETCS HE IOCie TOro, Kak OOBEKT
MIepeIeNt B 3TO COCTOSIHHE, a, CKOpee, KaK 9acTh 3TOTO Mepexoaa. B oTnuune ot AeaTeIbHOCTH, BXOTHOES
JeiCTBHE paccMaTpuBaeTcs Kak HempepbiBaeMoe. BxogHoe paelicTBHE TakKe MOKa3bIBalOT BHYTPU
COCTOSIHMSI, MY IIPEIIECTBYET CIOBO entry (BX0/1) U ABOCTOYHE.

3. BbIxoanoe aeiicrBue

Brixonnoe peiictBue (exit action) momo0HO BXxomHOMY. OJHAKO, OHO OCYIIECTBIISIETCS Kak
COCTaBHAsl 4acTh MpOIlecca BBIXOJA W3 JAHHOTO cocTosHUS. OHO SBISETCA 4YacThIO Ipoliecca TaKoTo
nepexoya. Kak u BXoTHOE, BBIXOIHOE JICHCTBUE SBISICTCS HEITPEPHIBACMBIM.

BrixogHoe nelicTBHe M300pa)KalOT BHYTPHU COCTOSHUS, €My MPEIIIECTBYET CIOBO eXit (BBIXOT) U
JBOCTOYHE.

[ToBeneHne 0oOBEKTa BO BpeMs AEATEIHHOCTH, MPH BXOJHBIX U BBIXOAHBIX JEHCTBUSAX MOKET
BKJIFOYATh OTIIPABKY COOBITHS JIPYroMy OOBEKTY. B 3TOM ciydae ONMMCaHUIO JESATEIbHOCTH, BXOJIHOTO
JEHCTBHS WM BBIXOJHOTO JIEHCTBUS MPEIIIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOIIAS CTPOKA HA TUArpaMME BBITIISTUT KaK

Do: "enb.CobbiTHE (APryMEHTHI)

3nech Llenb — 310 00BEKT, MoNydaronuii coobiTue, CoOBITHE — ITO TMOCHUIAEMOE COOOIIEHUE, a
AprymeHTHI SBISIOTCS TapaMeTPaMH MOCHIIIAeMOT0 COOOIIIECHHS.

JlesITeNbHOCTh MOJKET TakK)Ke BBITIOJNHATHECS B Pe3yJbTaTe IOJNYyYEeHUS OOBEKTOM HEKOTOPOTO
coObITus. [lpu momyueHun HEKOTOPOTO COOBITHS BBHITIONHSAETCS ONpeIeiIeHHAs e TEIbHOCTb.

[Tepexonom (Transition) Ha3pIBaeTCs MepeMelIeHUue U3 OJTHOTO COCTOSIHUS B ipyroe. COBOKYITHOCTh
MEePEXO0/IOB TUarpaMMBbl MTOKA3bIBAET, KaK OOBEKT MOXKET MEePEeMEelaThCsl MEXIy CBOMMH COCTOSHUSMHU.
Ha muarpamme Bce mepexobl M300pakarOT B BHJIE CTPEJIKH, HAYMHAONICHCS Ha IEpBOHAYATHLHOM
COCTOSIHUM U 3aKaHYMBAOIIEHCS TTOCTIETYIOIIHM.

[Tepexoapl MOTYT OBITH pediiekCHBHBIMUA. OOBEKT MOXKET MEPEHTH B TO K€ COCTOSIHHE, B KOTOPOM
OH B HACTOSAIIMHA MOMEHT HaxoauTcs. PedrexkcuBHBIE mepexoasl U300pakaroT B BHUAE CTPEIKH,
HAYMHAOIIEHCS U 3aBEPINAIOIIEHCS Ha OJTHOM M TOM K€ COCTOSTHUH.

VY mepexona CyIIeCTBYeT HECKONbKO crenudukanuid. OHU BKIIOYAIOT COOBITHS, apryMEHTHI,
OTPKIAIOIINE YCIIOBUS, ICHCTBUS U TIOCHUTAEMbIC COOBITHSI.

4. CoObITuA

CoOmiTHE (event) — 3TO TO, YTO BBI3BIBACT MEPEXOJ U3 OJHOTO COCTOsSIHUS B npyroe. CoOwiTHe
pa3MemarT Ha JuarpaMme BIOJIb TUHUM TTePEXoa.
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Ha pmarpamme 1uist otoOpaxkeHHs COOBITHS MOMKHO MCIIONB30BaTh Kak MMs ONEpaluH, TaKk U
0OBIYHYIO (pasy.

BosibIIMHCTBO TEPeXoA0B JOHKHBI HUMETh COOBITHS, TaK Kak HMMEHHO OHH, NpEeXIe BCEro,
3aCTaBISIOT IEPEXOJ] OCYLIECTBUThCSA. TeM He MeHee, ObIBAIOT M aBTOMATUYECKHE MEPEXOJbl, HE
umeromue coObpiTuil. IIpm 3TOM 0O0BEKT caM MepeMeliaeTcss M3 OJHOTO COCTOSHHS B JPYroe co
CKOPOCTBIO, TIO3BOJISIOLIEH OCYIIECTBUTHCS BXOJHBIM JCHCTBHSIM, JEATEIBHOCTH M BBIXOJIHBIM
JNEUCTBUSIM.

Orpaxknamwommue ycJoBus

Orpaxnatonue ycnopus (guard conditions) onpeaeNsroT, Koraa mepexoa MOXKeT, a KOTJa He MOXKET
OCYILIECTBUTHCA. B MPOTUBHOM ciiyyae nmepexoj] He OCYIIECTBUTCS.

Orpaxaaromye yCIoBUS H300paKaroT Ha JuUarpaMMe BAOJb JMHHM IEpexojia Iociie UMEHU
COOBITHS, 3aKJII0Yasl UX B KBaIpaTHbIE CKOOKH.

Orpaxparone ycloBHs 3ajaBaTh HeoOs3aTenbHO. OJHAKO €CIU  CYLIECTBYET HECKOJIBKO
aBTOMATHUYECKUX MEPEXO/I0B U3 COCTOSHUS, HEOOXOAUMO OIPEAETUTH Il HUX B3aUMHO HCKIIIOYAOIIUE
OrpaXKJIAIOIINE YCIOBHUS. DTO TOMOXET YWTATENI0 JHarpaMMbl MOHSTH, KaKOW IMyTh mepexona Oyrer
aBTOMATHUYECKHU BHIOpaH.

HeiictBue

HeiictBuem  (action), Kak YK€ TOBOPUJIOCH, SIBISIETCS  HENpepbiBaeMOe  IOBEACHHE,
OCYIIECTBISIIONIEECS KaK YacTh Iepexoja. BXomHble W BBIXOIHBIC ICWCTBUS TOKA3bIBAIOT BHYTPH
COCTOSIHUI, TOCKOJIbKY OHU OMPEIEINSIOT, YTO MPOUCXOAUT, KOT/Ia OOBEKT BXOAUT WU BBIXOAUT U3 HETO.
Bonpryro yacte neiicTBuid, OHAKO, W300pakalOT BIOJb JIMHUHM TIEPEX0Jla, TaK KaK OHH HE JIOJDKHEI
OCYILIECTBISATHCS MPU BXO/JIE WIIH BBIXOJE U3 COCTOSHUSA.

JlelicTBUE PHUCYIOT BJOJIb JMHUW TIEPEXoja TOCIe MMEHU COOBITHS, €My HpEIIIECTBYET Kocas
gyepra.

CoObITHe Wiu 1eHiCTBHE MOTYT OBITh IOBEJCHHEM BHYTPU OOBEKTA, @ MOTYT MPEICTABIATH COOOM
cooOlIeHue, mocbuiaeMoe JApyromy o0bekTy. Eciu coObiTue WM AeWCTBHUE TMOCBLIACTCS APYrOMY
00BEKTY, IIepe]] HUM Ha JuarpaMMe MOMEemaroT 3HaK «  ».

CHAaTME aeHer
[oTpyuaTenbHbii Hananc)

OTKpLIT Mpesbilwenue kpegura \
) entry: BpeMeHHO 3aMopo3nTb cueT
KnueHT Tpebyet Bxnag gexer do: Mocnarb yBeAOMMEHUE KNUEHTY
3aKPbITS CyeT / [nonoxumTensHbIv let. Paamopoaunts cuer
banauc]

CoxpaHu1Tb gary
3aKpbITUA cyeTa f

Mpogepka Banaxca
( o el [oTpuyaTensHbiv 6ananc
entry: Boigats B TeueHre Donee 30 gHewn)
KPEAWUTHYIO KapTy

Pucynok 1 — IIpumep auarpammsbl COCTOSIHUI
JlmarpaMMBbl COCTOSIHUM HE HAJ0 CO3/1aBaTh I KaKIOTO KJIacca, OHU INPUMEHSIIOTCA TOJIBKO B
CIIO’KHBIX ciiy4asix. Eciau 00beKT Kiacca MOXKET CyIIeCTBOBAaTh B HECKOJIBKUX COCTOSHUSAX U B KQXJIOM U3
HUX BeJleT ce0s Mo-pa3HoMYy, JJIsl HErO MOXKET MOTpeOoBaThCs Takas 1uarpaMmma.

dopma npeacTaBJeHus pe3yabTaTa:

[ens paboThI

Beenenue

[TporpaMMHoO-amnmapaTHbie CpeACTBa, UCMOIB3YEMbIE MTPH BBHITOJIHEHUU Pa0OTHI.
Omnucanue paboThI

3aknroueHue (BBIBOIBI)

agkrwpnE
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6. CnMcok HCIONB3yEeMO TUTEpaTyphI

Kputepun onenkmn:

PaboTa BBINOJIHEHA MOJHOCTHIO M HE COIACPKUT OIIMOOK, CTYAEHT I'PAMOTHO IPEACTABUI OTYET —
OLIEHKA «OTIMYHO.

PaGoTta BBINIOJHEHA MOJHOCTBIO, HO COJCPKHUT He Oosee JBYX OHIMOOK, CTYIEHT TIPaMOTHO
IIPEICTaBUI OTYET — OLIEHKA «XOPOILIOM.

PabGora BEIIOJHEHA C OI_HI/I6KaMI/I, CTYACHT TIPEACTaBUII KpaTKI/Iﬁ OT4ceT — OIICHKa
«YHAOBJICTBOPUTCIIBHO.
PaGora BEIIIOJHEHA C Fp}I6HMI/I OH_II/I6KaMI/I, OTYET COCTaBJICH HCIPpaMOTHO — OICHKa

CHCYHOOBJICTBOPUTCIILHOY.

36



JlaGopaTopHoe 3ansaTHE Ne 8
IMocTpoenue TuarpaMMbI MOCJI€I0BATEIbHOCTH H AMATPAMMBI KOOIEPaNy

eab: HU3y4UTh OCHOBHBIE NPUHUMUIIBI MOCTPOCHUS JHArpaMM IOCIICAOBATEIBHOCTH U JAHArPaMM
Koorepanuu ¢ UCroJib3oBaHueM sizbika UML; cocTaBuTh AuarpaMMy MoCIJI€I0BAaTEIbHOCTH U AHarpammy
KOOMEepaIuu JJIs 3a1aHHON MTPEAMETHOM 00JIacTH.

Bbinosinus padory, Bel Oyaere:
ymembs:
— V3. ananu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIHUIO;
— V4. ucnonp30BaTh ClENUANIU3UPOBAHHBIE IpaduuecKkue CpelcTBa MOCTPOCHHS U aHAIK3a
aApPXUTEKTYPBI IPOrPAMMHBIX TPOIYKTOB.

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

3aganue:

BeimonHuTe MOCTpOEHWME  muarpaMMbl  TIOCIEAOBATENBHOCTH W JUArpaMMBbl  KOOMEparud  C
ucnoibp3oBanueM s3pika UML mist 3amanHo# npeaMeTHol obnactu (JraboparopHoe 3ausTre Ne 1).

TpeOoBaHMs K TOCTPOCHUIO MOJICITH:

—  MOJeJb IOJDKHA OTPaXKaTh BECh YKA3aHHBINA B ONMMMCAaHUH ()YHKIIMOHAI.

IMopsitok BBINOJTHEHHS PA0OTHI:

1. U3yuuTh npennaracMplii TECOPETHUSCKUI MaTEpHAII IO TEME.

2. Pa3paboTarh quarpamMmy BapHaHTOB MCIIOJIL30BAHMS M IHArPAMMY COCTOSIHUN M MOCJIEI0BATEIbHOCTH
¢ ucnonb3oBaHueMm s3bika UML nns 3ananHON peIMeTHONH 00J1aCTH B COOTBETCTBUHU C TPEOOBAHUSIMH.

3. CdopmupoBath oT4eT 0 padoTe.

Xoa paGoTsI:

Kparkue TeopeTnueckue cBeJeHH:
Juarpamma nocJienoBareabHocTu (Sequence Diagrams)

Jlmarpamma I1oclieZIoBaTeIbHOCTH OTPAaXKaeT MOTOK COOBITHH, MPOUCXOISIINX B paMKaxX BapHaHTa
HCTOJIb30BaHUS.

Bce neiictByromue nMia MokasaHbl B BepxHed dYacTu auarpamMmbl. CTpeNKH COOTBETCTBYIOT
COOOIICHHUSM, Mepe/laBaeMbIM MEXAY JEHCTBYIOUIMM JHMIIOM U OOBEKTOM MM MEXAY OOBeKTaMH JUIs
BBITIOJTHEHUS TpeOYyeMBbIX (YHKIUH.

Ha auarpamme nocnienoBaTeslbHOCTH 00BEKT U300paXkaeTcsi B BUJIE NMPSIMOYTOJIbHUKA, OT KOTOPOTO
BHU3 NPOBEACHA NMYHKTUPHAsl BEpTHUKaJIbHAs JUHMS. JTa JIMHUSA Ha3biBaeTcs JuHued ku3Hu (lifeline)
obobexTa. OHa nmpezcTaBisieT co0ol (pparMeHT )KU3HEHHOTO KA 00BEKTa B pOoIlecce B3aUMOACHCTBUS.

Kaxmoe cooOmieHne mpeacTaBiseTcss B BUAE CTPEIKH MEXKIY JUHHSIMHU KXH3HH JIBYX OOBEKTOB.
CooOmieHust MOSABISIOTCA B TOM IOpsJIKEe, KaK OHU IIOKa3aHbl HAa CTpaHUIE cBepXy BHU3. Kaxnoe
COOOIIeHne TTOMEeYaeTcsl Kak MHHUMYM HMEHeM cooOmieHus. [lpu xemaHUM MOXHO IT00aBHTH TaKkKe
apryMEeHTbl U HEKOTOpPYIO yHpasistomyio uHpopmaruo. MoxxHO moka3aTh camojeneruponanue (self-
delegation) — coobienue, KOTOpoe OOBEKT MOCHUIACT camMoMy cebe, MPH ATOM CTPEKa COOOUICHHS
yKa3bIBAaeT Ha Ty )K€ CaMyI0 JIMHUIO )KU3HU.
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Nuarpamma koonepauuu (Collaboration Diagram)

JlnarpaMmbl KOOTIepaluu OTOOpa)karoT MOTOK COOBITUI depe3 KOHKPETHBIM ClIeHaphil BapHaHTa
HCIIOJIb30OBAHHA, YIOPAAOUYCHBI II0 BpPEMCHH, a KOOIICPATHBHLIC JUarpaMMbl OoJIpllIE BHUMAaHUSI
320CTPAIOT Ha CBA3SIX MEXKIY OObEKTaMH.

Ha pmarpammMe koormeparuu mpejcTaBlieHa BCsS Ta WH(OpMAINHs, KOTOpas €CTh M Ha JUarpaMMe
MOCIIeI0BaTENHHOCTH, HO KOOIMEpaTHBHAs JAHarpaMMa MO-ApYyroMy OMKCHIBAET MOTOK coObITHi. M3 Hee
JIeT4e MOHATH CBSI3U MEXIYy 00bEKTaMH, OJTHAKO, TPYIHEE YSICHUTD TIOCIIEIOBATEIIEHOCTD COOBITHIA.

Ha koomepaTuBHO#l amarpaMMe Tak k€, KaK M Ha JuUarpaMMe MOCJIeI0BaTeNbHOCTH, CTPENKH
0003Ha4alOT cooOmeHns, OOMEH KOTOPBIMH OCYIIECTBISETCS B paMKax JIaHHOTO BapHaHTa
UCroNb30BaHus. MIX BpeMeHHas MoCieI0BaTeIbHOCTh YKa3bIBAETCS MyTeM HyMepaliu COOOIICHHIA.
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2:Cumrare Ne kaprsl
>

1: NpuHATEL KapTy

— NpyemMHuK Kaccoesi
Kapr annapar
Wean WeHT

18: HYTh KapTy
\"\ /’
17: Boigafe (20 py6.)

I Ynpasnexue ATM |

/3: HULMANM3MPOBaTL
aKpaH

7: OTKpbITL cyeT

8: Mpokepures PIN-xoa
14} Cuare (20 py6.)

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

| Cuer UBaHa I

Pucynok 1 — [Ipumep auarpammsl Koorepanuu

®opma npeacTaBiaeHus pe3yabTara:

Iens paboTsI

Beenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCMOIb3YEMbIE MTPH BBHITOJIHEHUU PAOOTHI.
Onucanue paboThI

3akiroueHue (BBIBOIbI)

CrucoK UCTIOIB3yeMOH JINTEPATYPHI

ogakrwdE

Kputepun onenkmn:

PaboTa BBINOJIHEHA MOJHOCTHIO M HE COJEPKHUT OLIMOOK, CTYIEHT IPAMOTHO MPEICTABUI OTYET —
OLIEHKA «OTIHYHO».

PaboTta BBINIOJHEHA MOJHOCTBIO, HO COJEPXKHUT He Oosee JBYX OLIMOOK, CTYAEHT TI'PaMOTHO
IIPEJCTaBUI OTUET — OLEHKA «XOPOILOY.

PaGora BemonHeHa ¢ ommOKamMH, CTYIAEHT TMPEACTaBUI KpaTKUid OTYeT —  OIIeHKa
«yI0BJIETBOPUTEIILHO.
PaGora BbIMONHEHa ¢ TpPyOBIMH OIIMOKAaMH, OTYET COCTABJIEH HErPaMOTHO — OILIEHKa

«CHEYAOBJICTBOPUTCIBLHO.
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JlaGopaTopHoe 3ansaTHE Ne O
IMocTpoenue TarpaMMbI KJIacCOB, THATPAMMBI KOMIIOHEHTOB U THATPAMMBbI pa3BepThIBAHHSA

eab: M3y4yuTh OCHOBHBIC MPUHIMIIBI MOCTPOCHUS AHATPAMM KJIACCOB, IHarpaMM KOMIIOHCHTOB,
AuarpaMM pas3BepThIBaHMS C HCIONIb30BaHHEM sA3bika UML; cocraBuTh auarpammy KiaccoB, AHAarpammy
KOMIIOHEHTOB, IarpaMMy pa3BepThIBaHUs 11 33JaHHOM IPpeIMEeTHOM 00acTu.

Bbinosinus padory, Bel Oyaere:
ymembs:
— V3. aHanu3upoBaTh NPOCKTHYIO U TEXHUYECKYIO TOKYMEHTAIIHIO;
— V4. ucnonp30BaTh ClENUANIU3UPOBAHHBIE IpaduuecKkue CpelcTBa MOCTPOCHHS U aHAIK3a
aApPXUTEKTYPBI IPOrPAMMHBIX TPOIYKTOB.

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

3aganue:

BbimonHuTe MOCTpOEHME  jauarpamMMbl  KJIacCOB,  JUAarpaMMbl  KOMIIOHEHTOB, JHarpaMMbl
pa3BepThiBaHUA ¢ Hcrosb3oBaHueM si3bika UML ans 3agaHHON mpenMeTHoi obnactu (1abopaTopHoe
3ansatue Ne 1).

TpeboBaHUs K TOCTPOSHUIO MOJIEINIHN:

—  MOjeJb JOJDKHA OTpaXkaTh BECh YKa3aHHBIN B ONMUCAHUU (YHKLIMOHAI.

ITopsinok BeINOJHEHHS PadOTHI:

4. N3yunTh npeayiaraeMplii TEOPETUIECKUNA MAaTEpUal 10 TEME.

5. Pa3pabotarh amarpammy KJIACCOB, JMarpaMMmy KOMIIOHEHTOB, TUarpaMMy pa3BepTbIBaHUS C
ucnoibp3oBanueM s3pika UML 1i1st 3aiaHHON peAMETHON 00JIacTH B COOTBETCTBUU C TPEOOBAHUSMH.

9. CdopmupoBaTh OTYET O padoTe.

Xoa pa0doThI:

Kparkue TeopeTnueckue cBeeHH:
JAuarpamMmsl KJ1accoB

Jlnarpamma KJaccoB ONpE/eNsieT TUIIbl KIacCOB CUCTEMBI M Pa3IMYHOIO poja CTaTUYECKHE CBS3H,
KOTOpBIE CYIIECTBYIOT MeX Ay HUMHU. Ha quarpammax KkiiaccoB M300pa)aroTcsl TaKKe aTpUOyThl KJIaccoB,
OIepaLlMy KJIACCOB U OIpaHUUYEHUsI, KOTOPbIE HAKJIa(bIBAIOTCS Ha CBA3M MEX]y KJIacCaMu.

Huarpamma kimaccoB UML - 310 rpad, y3mamMu KOTOpPOro SIBJISIOTCS 3JEMEHTHI CTaTUYECKOU
CTPYKTYpbI IpoeKTa (Kiacchl, MHTEpQeichl), a AyraMd - OTHOLICHHMS MEXIy Yy3jl1aMu (accolMaluy,
HacJieJOBaHHUE, 3aBUCUMOCTH).

Ha nuarpamme ki1accoB U300paxaroTcs CIEAYIOIINE YJIEMEHTHI:

[Taker (package) - HabOp 37EMEHTOB MOJIENH, IOTUYECKH CBSI3aHHBIX MEXy COOOI;

Knacc (class) - onucanne o0mux cBOMCTB IPYIIIBI CXOAHBIX 00BEKTOB;

Wnrepdeiic (interface) - aOGcTpakTHbBI Kiacc, 3aaalomuid HaOoOp omepanuii, KOTOpble OOBEKT
MIPOU3BOJILHOTO KJIacca, CBSI3aHHOTO C JaHHBIM UHTEpQeiicoM, MPeJoCTaBIAeT IPYTUM 00BEKTaM.

Kaace

Knace - ato rpynmna cymuoctell (00BbEKTOB), 00JaJalONIMX CXOAHBIMH CBOMCTBAMH, @ WMEHHO,
TaHHBIMH ¥ TIOBeZieHneM. OTIENbHBINA MpeICTaBUTEIh HEKOTOPOTO KiIacca Ha3hIBaeTCss 0OBEKTOM Kiracca
WA IPOCTO OOBEKTOM.

[Tog moBenenmem oOwvekra B UML moHuMaroTcsi r00BIe MpaBUiia B3aUMOJECUCTBUS OOBEKTa C
BHEIIIHUM MHPOM U C JaHHBIMU CaMOT0 OOBEKTa.

Ha pmarpamMmax kmacc wu300pakaeTcss B BHJE MNPSMOYTOJIbHUKA CO CIUIONTHOW TpaHUIIEH,
pa3eIeHHOTO0 TOPU30HTAIBHBIMU JIMHUSMH Ha 3 CEKIHH:

Bepxusis cekuust (CeKIUsl KIMEHU) COEPKUT MM KJlacca U JIpyrue ooiue cBOMCTBa (B 4aCTHOCTH,
CTEPEOTHIL).

B cpenneit cexnum coaepKUTCS CIICOK aTpUOyTOB
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B HmxHel - cnucok onepauuid Kijacca, OTPaXKarollUX €ro MOBEAEHHUE (AEUCTBUS, BBIIOJIHSAEMBIE
KJIacCOM).

Jrobas u3 cexuuii aTpuOyTOB U OIEpaIii MOXeT He Hh300pakaThcs (a Takxke obe cpaszy). s
OTCYTCTBYIOLIEH CEKIMM HE HYXXHO PHUCOBaTh pa3fCIUTEIbHYIO JUHHIO U Kak-TM0O yKa3bIBaThb Ha
HAJINYHME WK OTCYTCTBHE JIIEMEHTOB B HEH.

Ha ycMmoTpeHne KOHKpETHOM peanu3aluyd MOryT OBITh BBEICHBI JIONOJHUTENIBHBIE CEKIHH,
Hanpumep, uckimodyenus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM:0 b
+ 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 Dtspenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.0 provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynok 1 — Ilpumep auarpamMmsl K1accoB
CrepeoTunsl KJaccoB

CrepeoTuIsl KJIacCoB — 3TO MEXAHU3M, TIO3BOJISIIOLUI pa3AessaTh KJIacChl Ha KaTETOpUH.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KJIACCOB:

— Boundary (rpanumna);

—  Entity (cymHocTs);

—  Control (ynpaBnenue).

I'pann4nbie KJIaCChI

I'pannunbiMu kitaccamu (boundary classes) Ha3bpIBarOTCsl TaKMeE KJIACCHI, KOTOPHIE PACIIONIOKEHBI Ha
rpaHMIle CUCTEMBl U BCEH OKpyXkawmeil cpenbl. IT0 3KpaHHbE (DOPMBI, OTYETHI, MHTEp(ENCH ¢
anmnapaTypoi (Takoil Kak IpUHTEPBI WM CKaHEPhl) U UHTEPQEICHI C IPYTUMHU CUCTEMaMHU.

UYroObl HaWTH TIpaHUYHBIE KJIACCHI, HAJIO HCCIIEAOBaTh JUarpaMMbl BApUAHTOB HCIIOJIb30BaHMUS.
Kaxmomy B3aMMOAEHCTBUIO MEXKIy JACHCTBYIONIMM JIMIIOM W BapHaHTOM HCIIOJB30BAHUS JIOJKEH
COOTBETCTBOBATh, IO KpaillHeW Mepe, OOUH TpaHUUHBIA Kiacc. VIMEHHO Takoil KjlacC MO3BOJISET
JNENCTBYIOLIEMY JIMILY B3aUMOJIEHUCTBOBATH C CHCTEMOM.

Kuaaccebi-cymnoctu

Knaccei-cymnoctu (entity classes) copep:xkar xpanumyto uHpopmaiuo. OHU UMEIOT Haubosbliee
3Ha4YeHHUe JUIs MOJIb30BaTelNsl, U MOTOMY B MX HA3BaHUAX YACTO HCHOJB3YIOT TEPMHUHBI U3 MPEIMETHOM
obmactu. OOBIYHO JIJIST KAKIOTO KIIacca-CyIIHOCTH CO3al0T TaOIHIly B Oa3e JaHHBIX.

Yupasasironue KJIaccol

VYnpasnstomue kinacchl (control classes) OTBeHarOT 3a KOOPAWHAIIMIO JIEHCTBHM IPYTHUX KIACCOB.
OOBIUHO y KaXXJIOTO BapUaHTa MCIOJIb30BAHUS UMEETCS] OJUH YHPABJSAIOMNN KiIacc, KOHTPOIMPYIOIIHA
MOCJIEZI0BATENBHOCTh COOBITUH 3TOTr0 BapHaHTa MCMOJIb30BAaHUS. YIPABIAIOUIMN KiIacc OTBEYaeT 3a
KOOp/IMHAIIMIO, HO CaM HE HeceT B cebe HMKaKoW (PYHKIMOHAIBHOCTHU, TaK KaK OCTaJbHbIE KJIAaCChl HE
MOCBUTAIOT €My OOJBIIOro KoJIMYecTBa cooOmIeHui. BMecTo 3TOro oH cam MOChUIa€T MHOXECTBO
cooOmIeHni. YIpaBisIoOmMUNA KiIacc MPOCTO JeNerupyeT OTBETCTBEHHOCTh IPYTHUM Kilaccam, IO 3TOM
IIPUYMHE €r0 YacTO HA3bIBAIOT KJIACCOM-MEHEIKEPOM.
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B cucreme Moryr ObITh W JIpYyTrHe YIPAaBISIONIME KJIACCHI, OOIIME JUISI HECKOJBKHUX BapHAHTOB
ucronb3oBanus. Hampumep, MoxeT ObITh Kiacc SecurityManager (MeHemkep O€30MacHOCTH),
OTBEYAIOLINI 3a KOHTPOJIb COOBITHMI, CBA3aHHBIX ¢ Oe3zomacHocThio. Kitacc TransactionManager
(MeHeKep TpaH3aKINi) 3aHUMAeTCs KOOPIUHAIIMEH COOOIIEHUH, OTHOCSIIUXCS K TPAH3aKIUAM ¢ 0a3oi
JTaHHBIX. MOTyT OBITh U JPyTrue MEHEDKEPHI I paboThl C APYTHMMH dJIEMEHTaMHU (PYHKIIMOHUPOBAHUS
CUCTEMbI, TaKUMHU KakK pa3/ieJIeHHE DPEeCypcoB, pacrpejelieHHas o0paboTka NaHHBIX Win o0paboTka
OLINOOK.

[ToMHMO yIIOMSIHYTBIX BBIIIE CTEPEOTHUIIOB MOXKHO CO3/aBaTh U CBOM COOCTBEHHBIE.

ATpuOYTHI

ATpuOyr — 93TO »3JeMeHT HuH(OpMalMM, CBA3aHHBIA C KIacCOM. ATpUOYTBI XpaHAT
MHKAIICYJINPOBAHHBIE IaHHBIE KJlacca.

Tax xak aTpuOyThl cofepxKaTcsi BHYTpU KJlacca, OHU CKPBITHI OT APYTUX KiaccoB. B cBsi3u ¢ 3TUM
MOXKET TOHAIOOUTHCS yKa3aTh, KAaKWe KIACChl MMEIOT MPaBO YHUTATh W W3MEHATh aTpUOYTHL. DTO
CBOMCTBO Ha3bIBAaCTCs BHIAMMOCTBIO aTprbyTa (attribute visibility).

VY arpulyTta MOXKHO OIPEETUTh YETHIPE BO3MOKHBIX 3HAYEHHUS 3TOTO MapaMeTpa:

Public (oOmuii, OTKpBITHIN). DTO 3HAYCHHE BUIUMOCTH IPEAINOJaraet, yro aTpuOyT OyJaeT BHJCH
BCEMH OCTAJIbHBIMU Kjiaccamu. JIt000il Ki1acc MOXKET MPOCMOTPETh WM U3MEHUTh 3HaueHue arpudyrta. B
cooTBeTcTBUM ¢ HOTanue UML ob6meMy aTpudyTy mpeaniecTByeT 3HaK « + ».

Private (3akpbIThIii, cekpeTHBIiT). COOTBETCTBYIONINH aTprOyT HE BHJIEH HUKAKHM JPYTUM KJIACCOM.
3akpbIThIid aTpuOyT 0003HAYAETCSA 3HAKOM « — » B COOTBETCTBUU ¢ HoTanueit UML.

Protected (3amumienHsri). Takoil arpuOyT JOCTYNEH TOJIBKO CaMOMY KJIAcCy W €ro TOTOMKaM.
Hotauus UML nns 3amuiieHHOro arpudyra — 3T0 3HaK « # ».

Package or Implementation (maketHsii). [Ipeamnonaraer, 4To JaHHBIH aTPUOYT SIBJISIETCS OOIIUM, HO
TOJIBKO B IIpe/ieiaxX ero nakeTa. DTOT TUIl BUAUMOCTH HE 0003HAUAETCS HUKAKUM CHEI[HAIbHBIM 3HAUKOM.

B ob0mem ciydae, arpuOyTbl pEeKOMEHIyeTCsl IeNaTh 3aKPBHITBIMH WM 3allUIIEHHBIMH. OTO
MO3BOJISIET JIy4Ille KOHTPOJIUPOBATh CaM aTpUOyT U KOJI.

C noMoIbI0 3aKpPBITOCTH WM 3alIMIIEHHOCTH yJaaeTcss n30exaTb CUTyalud, KOIJa 3HaueHue
aTpubyTa M3MEHsIeTCS BCEMH KJaccaMu CHUCTeMbl. BMmecTo 3Toro nmormka u3MeHeHus aTpubyra OyneT
3aKJIIOUYEHA B TOM e KJlacce, 4TO M caM 3TOT aTpuOyT. 3ajaBaeMble IapaMeTpbl BUIUMOCTH MOBJIUSIOT Ha
TE€HEPUPYEMBIN KOJI.

Onepaunu

Onepanuu peanu3yroT CBS3aHHOE C KJIaccoM MoBeneHue. Onepainusi BKIOYAeT TPU YacTH — UM,
IapaMeTpsl U THIT BO3BPAILIAEMOI0 3HAYEHHUS.

[TapameTpsl — 3TO aprymeHThl, MOJy4Yyae€Mble OIepalnueld «Ha BXOJe». THUI BO3BPAIaAEMOrO
3HAYEHUS] OTHOCUTCA K Pe3yJbTaTy AEMCTBUS ONEPALINH.

Ha nuarpamme ki1accoB MOKHO MOKa3bIBaTh KaK UMEHA ONEpalnii, TAK 1 UMEHA OTlepalliii BMECTE C
WX TlapaMeTpaMH U THUIIOM BO3BpaIlaeMoro 3HadeHus. UToObl yMEHBIIUTH 3arPYKEHHOCTh JUArPaMMBbl,
MOJIE3HO OBIBAET Ha HEKOTOPBIX M3 HUX IMOKA3bIBaTh TOJIHKO MMEHA OIepallyii, a Ha JIPYruX UX MOJHYIO
CUTHATYpYy.

B a3pike UML onepanuu uMErOT CAEAYIOLYI0 HOTALUIO:

Nwms Onepanuu (apryMeHT: TUI JAHHBIX apryMEHTa, apryMEHT2:TUIl JaHHBIX apryMeHTaZ2,...): TUI
BO3BPAILla€MOI0 3HAUCHUS

CrnenyeT pacCMOTPETh YEThIPE PA3IUYHbBIX TUIIA ONEPALIHA:

—  omepaluu peanusaluy;

—  omepaiuu yrnpaBJeHUs;

—  omepaiuu J0CTyma;

—  BCIOMOTaTelIbHbIE ONEPALIHH.

Onepaunu peajnu3zanuu

Omneparuu peanuzaruu (implementor operations) peaau3yloT HEKOTOpbIe Ou3Hec-QpyHKIMU. Takue
omepalui MOXXHO HaWTH, WucCclenys JauMarpamMmbl B3auMmonaeucTBus. JluarpamMmsl 3TOro THumna
dbokycupyroTcss Ha OusHec-QYHKIMSIX, W KaKI0€ COOOIICHHWE TuarpaMMmbl, CKOpPEE BCETO, MOXKHO
COOTHECTH C OIlepalvel peaqnu3alny.

Kaxxnas omepauusi peanuszanuul J0JDKHA OBITH JIETKO MPOCIEXKHBaeMa J10 COOTBETCTBYIOIIETO
TpeOoBaHUsl. DTO [OCTHTaeTCsl HA Pa3IUYHBIX JTanax MojaenupoBaHus. Ornepamusi BBIBOIUTCS U3
COOOIIIeHUsI Ha JUarpaMMe B3auMOJICHCTBUS, COOOIICHMS] UCXOAST U3 MOAPOOHOIrO OMMCAHMS MOTOKa
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COOBITHI, KOTOPBI CO3MAaeTCs HAa OCHOBE BapHaHTa HCIIOJNB30BAHHS, a TOCICTHUI — Ha OCHOBE

TpeOoBaHui. BO3MOXKHOCTH MPOCIEAUTh BCIO 3Ty ILIEMOYKY MO3BOJISIET TapaHTUPOBATh, YTO KaX0€

TpeGoBaHue OyeT peaqTu30BaHo B KOJE, a KaXIbIH ()parMeHT KOoJla pealin3yeT Kakoe-To TpeOoBaHUe.
Onepauum ynpasjieHus

Omnepanuu yrpasieHus (manager operations) yrnpasisiOT CO3/IaHUEM U YHUYTOKCHHEM OOBEKTOB.
B a1y kareroputo nomajaaroT KOHCTPYKTOPHI U JECTPYKTOPHI KIIACCOB.

Onepanum gocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPBHITHIMM WM 3alllMIICHHBIMU. TeM He MeHee, JApYyrue Kiacchl
MHOT/Ia JIOJDKHBI TPOCMATPUBATh WM W3MEHATh WX 3HAa4eHUus. J{Is 3TOro CyIIeCTBYIOT OIEpaluu
nocrymna (access operations). Takol moaxo/ JaeT BO3MOXKHOCTh 0€30IIaCHO MHKAIMCYJIUPOBAaTh aTPUOYThI
BHYTpPH KJlacca, 3allUTHB HX OT JPYrUX KJIaccoB, HO BCE JKE€ IO3BOJISIET OCYIIECTBUTh K HUM
KOHTpospyemblid poctyn. Co3manue omepanmii Get u Set (mojgydeHHS W M3MEHCHHS 3HAUCHHUS) IS
KaX/10T0 aTpulyTa Kiiacca SBIsSETCS CTaHIapTOM.

BcnomorarenbHble onepanuu

BcenomorarensupiMu  (helper operations) HaspIBaroTCS Takue ONEpallMM  KJIacca, KOTOpbIe
HEOOXOIUMBI €My JJIs BBIIIOJIHEHHUSI €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX APYTHE KJIACChl HE JIOJKHBI
HUYETO 3HATh. JTO 3aKPBITHIC U 3AIIUIICHHBIC ONIEPAIIUH KJIacca.

Uto06b! uACHTU(DULIUPOBATH OTIEPAIIUH, BHIITOIHUTE CIEAYIOLIUE IeHCTBUS:

W3yunTe numarpaMMbl TIOCIENOBATEIBHOCTH W KOOIEPAaTUBHBIC AMAarpaMMbl. boibimas dYacTh
COOOIIIEHUH Ha ATUX JUarpammax sBJsIeTCs onepaiusMu peaau3anuu. PedrekcuBrbie cooOmeHus 0yayr
BCIIOMOTATEIILHBIMU OTEPAITUSIMH.

Paccmotpute ympammistonue omnepauud. MoxkeT mnoTpedoBaThes 100aBUTh KOHCTPYKTOPHI U
JECTPYKTOPBI.

Paccmotpute onepanuu goctymna. i kaxmoro arpubyra kiacca, ¢ KOTOPBIM JOJDKHBI OymyT
paboTaTh Ipyrue KJIacchl, Hamo0 co3aarh omneparuu Get u Set.

Casi3n

CBs13p mpezcTaBiisieT cOOOM CEMaHTUYECKYI0 B3aUMOCBSI3b MEXIy Kiaccamu. OHa JaeT Kiaccy
BO3MOXXHOCThH y3HaBaTh 00 aTpuOyTax, omepanusix U CBA3SX JIpyroro kimacca. HbIMH clioBaMH, 4TOObI
OJIMH KJIACC MOT IOCJIaTh COOOLIEHHE APYroMy Ha MarpaMMme MocieA0BaTeIbHOCTH UIN KOOTIepaTUBHON
auarpamMme, Mexay HUMH JTOJDKHA CYIIeCTBOBATh CBSI3b.

CyIecTBYIOT 4YeThIpe THIIA CBSI3€H, KOTOpbIE MOTYT OBITh YCTAaHOBJIGHBI MEXIYy KJIaccaMu:
accollMaIuy, 3aBUCUMOCTH, arperaiuu 1 0000IIeHHUS.

Accounanuu

Accommanusa (association) — 3TO CeMaHTHUYECKas CBs3b Mexay Kkiaccamu. MX pHcyloT Ha

JFarpaMMe KJIAaCCOB B BHJI€ OOBIKHOBEHHOH JIMHHH.

NewClass NewClass?2

Pucynok 2 — Cs3b acconuarust

Accoranuy MOryT OBITh JIByHalpaBJICHHBIMM, Kak B NpUMEpe, WM OJHOHANpaBieHHbIMU. Ha
s3pike UML nByHampaBieHHbIE acCOLMallMU PHUCYIOT B BHJI€ MPOCTOM JIMHUU 0€3 CTPEJIoK HIH CO
CTpesIkaMu ¢ 0benx ee cTopoH. Ha ogHOHanpaBieHHOH accoluanuy U300pakaroT TOJIBKO OJIHY CTPEJIKY,
MOKa3bIBAIOIIYIO €€ HAIIPaBJICHHE.

Hanpasnenue accouuanyy MOXHO OIPEIENNTh, H3ydas JUarpaMMbl IOCJI€AOBAaTENbHOCTH U
KOOIIepaTUBHBIE auarpamMmbl. Eciin Bce cOOOMIEHNSI Ha HUX OTHPABISIFOTCS TOJIBKO OJHUM KIIACCOM H
NPUHUMAIOTCS TOJBKO JAPYTHMM KJIaccoM, HO HE HAo0OpOT, MEXIy STHMU KJIaccaMH HMEET MECTO
OJIHOHampaBJeHHast cBs3b. Eciu xoTda Obl OJHO COOOIIEHHE OTHpaBIseTCs B OOpaTHYIO CTOPOHY,
accolMalus J0JKHA OBITh IBYHAIIPABICHHOM.

Accoranuu MOryT ObITh pediekcuBHBIME. PedrekcrBHas accouuarys mpearnoiaraeT, 4To OJuH
HK3EMIUISIP KJ1acca B3aMMOACHCTBYET C APYTUMH SK3eMILISIpaMH 3TOTO e Kiacca.

3aBucumoctu
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Ces3u 3aBucumoctu (dependency) Takke OTpakalOT CBSI3b MEXAY KiaccaMH, HO OHM BCerua
OJITHOHAIPABJICHBl U IIOKA3BIBAIOT, YTO OAWH KJIACC 3aBHCHUT OT ONPEIENCHHUMH, CIEIAHHBIX B JIPYIOM.
Hanpuwmep, kiacc A wucnonbszyer meronsl kiacca B. Torma mpu m3meHeHuu kiacca B HeoOxoanmo
IIPOU3BECTH COOTBETCTBYIOIINE U3MEHEHHS B Kilacce A.

3aBHCUMOCTh HW300pa)kaeTcs IyHKTUPHOW JUHHEH, MPOBEACHHOW MEXIy IBYMs JIIEMEHTaMHU
JuarpamMmbl, U CUMTAETCs, YTO DJEMEHT, INPHUBSA3aHHBIM K KOHIy CTPEIKH, 3aBHCHT OT DJIEMEHTA,
IIPUBSA3AHHOTO K HaYaly 9TOM CTPEJIKH.

NewClass NewClass?2

Pucynox 3 — CBs13b 3aBHCHMOCTD

[Tpu reHeparuu Kojaa JJisi 3TUX KJIACCOB K HUM He OyayT M00aBisAThCS HOBBIE aTpuOyThl. OMHAKO,

OyayT co3/aHbl crienuduueckue As S3bIKa OnepaTopbl, HEOOXOIUMbIE AJIs MOIIEPKKH CBS3H.
Arperanuu

Arperanuu (aggregations) IpeacTaBiIsSIFOT coboi 6osee TecHyo (GopMmy accolmanuu. Arperanus —
3TO CBS3b MEXKJY IEJBIM U €ro 4acThio. Hampumep, y Bac MOXKeT OBITh Kiacc ABTOMOOWIIb, a TaKKe
knaccel [IBurarens, [TokpbIIKY U KIAcChl It APYTUX YacTeil aBToMoOma. B pe3ynbpTare 00beKT Kiacca
ABTOMOOMIIL OYyIEeT COCTOSTh M3 00BEKTa Kiacca [lBurarens, derbipex o0bekTOB [lOKphImIeKk W T. 1.
Arperaiyy BU3yaJTu3upylOT B BHJIE IMHUU C POMOUKOM Yy KJIacCa, SIBISIFOIIETOCS LEIbIM:

Whole Part

Pucynok 4 — Cs3pb arperanus

B nononnenune k mpoctoit arperaunu UML BBoauT Gosee CUIbHYIO Pa3HOBHIHOCTH arperaiuu,
Ha3zbIBaeMylo Komrmosuuued. CoriacHo KOMIIO3ULMH, OOBEKT-4aCTh MOXKET HPHUHAJIEKATh TOJIbKO
€IMHCTBEHHOMY LIEJIOMY, M, KPOME TOr0, KaK IpaBUIIO, )KU3HEHHBI LUK 4acTel COBNAJAET C LIUKIOM
LIEJIOr0: OHU KHUBYT U YMHUPAIOT BMecTe ¢ HUM. JIro0oe yaajieHue 1enoro pacnpocTpaHsieTcsl Ha €ro
YacTH.

Taxoe xackagHOe y/ajieHHe HEPEAKO paccCMaTpUBAETCsl KaK YacTh ONpPEAeNIEHUs arperaluy, 0JHaKko
OHO BCET/a MOJpa3yMeBacTcsa B TOM CIy4ae, KOTla MHOKECTBEHHOCTb POJIM cocTasiseT 1..1; Hampumep,
ecin HeoOxoaumo yaanuth KimeHTa, TO 3TO ynaneHue JOHKHO pacHpOCTpaHUTHCS W Ha 3akasbl (M, B
CBOIO ouepesib, Ha CTpOKH 3aKa3a).

O600menus (HacaexoBanue)

O06001menue (HacieoBaHKE) - TO OTHOIIICHHUE TUIIA OOIIEe-4aCTHOE MEX/TY DJIEMEHTAMH MOJICIIH.
C momoripio 00600mmenuii (generalization) OKa3bIBAIOT CBSI3W HACIEAOBAHUS MEXKIY IBYMS KJIacCaMHU.
BonbmIMHCTBO OOBEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB HEMOCPEACTBEHHO TMOJACPKHUBAIOT KOHIIECTIIIHIO
HacnenoBaHus. OHa MO3BOJISET OAHOMY KJIACCy HAClIeZI0BaTh BCE aTpUOYTHI, ONEPALUU U CBSA3U JPYroro.
HacnenoBaHnue nmakeToB 03HavyaeT, 4TO B aKeTe-HACIIEIHUKE BCE CYLITHOCTH MaKeTa-nmpeaka OyayT BUIHBI
M0Jl CBOMMH COOCTBEHHBIMH HMMEHaMH (T.e. NPOCTpaHCTBA HMMEH oO0beauHstorTcs). Hacnenosanue
MTOKAa3bIBAETCsl CILIOMIHOM TMHUEH, HIyllel OT Kilacca-MoTOMKa K Kiaccy-npeaky (B repmunonoruu OOII
- OT IOTOMKa K MPEJKY, OT ChIHA K OTIly, WJIM OT HoJKiIacca K cynepkiaccy). Co ctopoHsl 6oiee o01iero
3JIEMEHTa pUcyeTcs OOJBIION MOJIBIM TPEYTOIbHHUK.
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BubrmoresHust noms308aTeNy

Hus

Apec

Tenediow
PernCTpaLosHai HOMED
PerucTpaugm )

Ormera penucTpaum (]

7
[ l

Yirarems Yuraress ¢ NPasOM BHHOCA

Mpew & rarem JMOMEHTY BPEMERHOND NOALI0SAHIS
MaxCimansioe Bpeus NOMsI0a2HNg

|
Corpyayx Gnbnwmorest Crynent

Orpen Qaxynsrer
Tenedou oTpana Aosauwsni anpec

Pucynok 5 — [Ipumep cBsi3u Hacaen0BaHUE

[ToMrMoO HacieayembIX, KaXKABIH ITOAKIACC MMEET CBOM COOCTBEHHBIC YHHKAIBHBIE aTPUOYTHI,
oTepalu U CBS3H.

MHO0KeCTBEHHOCTD

MmuosxecTtBeHHOCTh  (multiplicity) Mmoka3bplBaeT, CKOJBKO 9K3EMIUIIPOB  OJHOTO  Kjacca
B3aMMOJICHCTBYIOT C TIOMOIIBIO 3TOW CBS3HM C OJHHMM SK3EMIUIIPOM JIPYTOro Kijacca B JaHHBIH MOMEHT
BpPEMEHHU.

Hanpuwmep, npu pazpaboTke CHCTEMBI PETUCTPAIIMN KYpPCOB B YHHBEPCHUTETE MOKHO OIPEICIIUTh
kiacebl Course (kype) u Student (cTyaeHT). Mexay HUMHU YCTaHOBJIEHA CBS3b: Y KYpCOB MOT'YT OBITh
CTYJICHTBI, a y CTYIEHTOB — Kypchl. Bompocel, Ha KOTOpBIH JOJDKEH OTBETUTH IapameTp
MHOXECTBEHHOCTH: «CKOJBKO KYpPCOB CTYIEHT MOXKET Iocelars B JaHHbIH MoMeHT? CKOJBKO
CTY/ICHTOB MOJKET 3a pa3 IMocemarb OJUH Kypc?»

Tak Kak MHOXECTBEHHOCTh JJaeT OTBET Ha 00a 3TH BONpOca, €€ WHAUKATOPHl YCTAaHABIUBAIOTCS Ha
000MX KOHIIaX JIMHUH CBSI3M. B mpuMepe peructpanuu KypcoB Mbl PEIIWIH, YTO OJUH CTYIEHT MOXKET
MOCEIIaTh OT HYJIA J0 YEThIPEX KypCOB, a OIUH Kypc MOTyT ciymath oT 0 10 20 CTyIAEeHTOB.

B sa3pike UML npuHATHI onpeieneHHble HOTal|K JUIsi 0003HaY€HUSI MHOYKECTBEHHOCTH.

Tabnuua 1 — O603Ha4eHns1 MHOXKECTBEHHOCTH cBsizeld B UML

MuoxecrBeHHOCTH Buasienme
0..* Houp uim Somiie
1..% Omuu wimH Gonbliie
0..1 Houb v ogu
1..1 (cokpaniennas 3anucn: 1) Posro oxun

HNmena cBs3eit
CBsi31 MOYKHO YTOYHHTDH C MIOMOIIBIO UMEH CBSI3€H WJIM POJEBBIX UMEH. MIMs CBSI3U — 3TO OOBIYHO
TJIaroJl WIIM TJarojibHas ¢)pasa, ONMMCHIBAIOIIAs, 3a4eM OHa HykHa. Hampumep, mexay kiaccom Person
(uenoBek) u knaccom Company (KOMITaHHUS1) MOXET CYIIECTBOBAThH acconuanus. MoKHO 3a1aTh B CBSI3U C
3TUM BOHpOC, ABIIACTCA JIN 06’I)eKT KJ1acca PCI’SOH KIMCHTOM KOMIIaHHUH, eé COTPYJIHI/IKOM NN
BHajenbieM? UToObl OMpeeNiuTh ATO, aCCOIUAIINI0 MOKHO Ha3BaTh «employs» (HaHUMaeT):
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Employs
Company Person

Pucynok 6 — Ilpumep umeH cBsizeit
Posn

PoneBble MMEHA MPUMEHSIOT B CBS3SX ACCOLMALMK WJIM arperadyd BMECTO MMEH /ISl ONHCAaHUs
TOTO, 3a4eM 3TH CBSA3M HYXHBI. Bo3Bpamasce k mpumepy c kiaccamu Person m Company, MOXHO
CKa3aTh, 4TO Kiacc Person urpaer ponb corpyanuka kinacca Company. PoseBbie nMeHa — 3TO OOBIYHO
MMEHA CYIIECTBUTENbHBIC WM OCHOBAHHBIE HAa HHMX (pa3bl, MX IMOKA3bIBAIOT HA JAMArpaMMme psaoM C
KJIACCOM, UTPAIOIIMM COOTBETCTBYIOLIYIO pojib. Kak mpaBumilo, MoIb3yIOTCS WM POJICBBIM UMEHEM, HIIU
HUMEHEM CBSI3U, HO He oOoumu cpasy. Kak u uMmeHa cBs3el, posieBble IMeHa He 00s3aTeIbHbI, UX JAI0T,

TOJIBKO €CJIM LIeJIb CBSI3U He OueBUAHA. [Ipumep posieii mpuBoaUTCS HIDKE:

+Employer +Employee

Company Person

Pucynok 7 — [Ipumep poseii cBszeit

ITaker. MexaHN3M NMaKeTOB
B kxonTekcTe numarpamm KIJIaccoB, MAakeT - 3TO BMECTWIHWINE JUIsi HEKOTOPOTO Habopa KIacCoB
Opyrux nakeroB. [laker siBiiseTcsl caMOCTOSATENbHBIM IPOCTPAHCTBOM HMEH.

Package

Pucynok 8 — O603nauenue makera B UML

B UML Her kakux-nu00 OrpaHMuY€HUN Ha MpaBuia, MO KOTOPHIM pa3pabOTUYMKH MOTYT WU
JOJDKHBI TPYNIIMPOBATh KJacchl B MakeTbl. HO ecTh HEKOTOpBIE CTaHAApTHBIE Cllydad, KOTJa Takas
TPYNIIUPOBKA YMECTHA, HANpPUMEp, TECHO B3aUMOJCUCTBYIOIIME KJIACCHI, Wi Oosee oOmui ciydai -
pa3bueHue CUCTEMbI Ha TIOJCUCTEMBI.

[Taker Qu3MYecKH COAEPKUT CYIIHOCTH, OMNPEICIECHHbIE B HEM (TOBOPST, UYTO '"CYIIHOCTH
NPUHAAIEXKAT MakeTy'"). DTO 03HAYaAET, YTO €ciu OyJeT YHHYTOKEH MakKeT, TO OyayT YHHUTOXKEHO U BCE
€ro COJEPKUMOE.

CymecTByeT HECKOJIBKO Hanbosiee pacCIpoCTPaHEHHBIX MMOAX0/I0B K IPYNITUPOBKE.

Bo-niepBbIX, MOXKHO TPYNIUPOBaTh UX MO CTEPEOTUITy. B TakoMm ciyyae moiy4aercs OJuH MaKeT ¢
KJIACCaMH-CYIIIHOCTSIMH, OJIMH C TPAaHUYHBIMH KJIACCaMH, OJMH C YIPaBJISIOIMIMMH KJIAcCaMH U T.JI. JTOT
MOJIXOJT MOXET OBITh MOJEe3€H C TOYKM 3PEHUsS pPa3MEIIeHHs TOTOBOM CHCTEMBI, TOCKOJbKY BCE
HaxOJAIIMECS HA KIMEHTCKUX MaIIMHAX MOIPaHUYHbIE KIIACCHI YK€ OKa3bIBAIOTCS B OJJHOM IAKETE.

Jpyroil monxo/ 3akiro4aercs B 00bEAMHEHNWU KJIAaCCOB MO MX (yHKIHMOHaIbHOCTH. Hanpumep, B
nakere Security (0€30MacHOCTB) COJIEPIKATCs BCE KIIACCHI, OTBEUaloIue 32 0€30MacHOCTh MpUloKeHus. B
TakOM cClIydae JIpyrue makeTbl MOTyT Ha3biBaThcsi Employee Maintenance (Paborta ¢ corpynHukamn),
Reporting (IToarotoBka ortdyeroB) u Error Handling (O6pabotka ommbokx). IlpenmyiiectBo 3TOrO
MO/IX0/J1a 3aKJIF0YAETCSI B BO3MOXKHOCTH MOBTOPHOI'O UCIIOJIb30BaHUSI.

MexaHu3M MakeToB MPUMEHHMM K JIIOOBIM 3JIEMEHTaM MOJENH, a He TOJbKO K Kiaccam. Ecim as
IPYNIUPOBKUA KIIACCOB HE MCIMOJIb30BaTh HEKOTOPbIE IBPUCTHKH, TO OHA CTAHOBHUTCS NPOMU3BOJILHOM.
OpHa u3 HUX, KOTOpas B OCHOBHOM Hcnoib3dyercs B UML, — 370 3aBUCMMOCTb. 3aBUCUMOCTb MEXKIY
IBYMsI TAaKeTaMH CYIIECTBYeT B TOM Cllydae, €ClId MEXAy JI0ObIMU JABYMs KJlaccaMd B IakeTax
CYIIECTBYET JIt00asi 3aBUCUMOCTb.
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Takum oOpa3om, aAMarpamMma IMaKeTOB IPEJCTABISICT COOOM nuarpamMmy, COIEPIKAIlyl0 MaKeThl
KJIaCCOB M 3aBUCHUMOCTH MeXJy HUMHU. CTpOro roBops, HakeTbl U 3aBUCUMOCTH SBISIOTCS JIE€MEHTaMU
JMarpaMMbl KJIacCcoB, TO €CTh JUarpaMMa IakeToB — 3TO opMa AUarpaMMbl KJIacCoB.

Entities

Boundaries

Control

Pucynok 9 — IIpumep auarpaMmbl TaKeTOB

3aBHCHUMOCTh MEXAY [BYMSI DJJE€MEHTaMH HMEET MEeCTO B TOM CJIy4yae, €ClIM HW3MEHEHUs B
OTIpEJICICHUH OJTHOTO AJIEMEHTa MOTYT IOBJIEYb 32 COOOW M3MEHEHHUs B Apyrom. UTo Kacaercsi KIaccos,
TO MPUYHHBI AJIS1 3aBUCUMOCTEH MOTYT ObITh CAMBIMH Pa3HBIMHU:

— OJMH KJIaCC MOCHUIAET COOOLIEHUE IPYTOMY;
— OJMH KJIacC BKJIFOUAET YacTh JAHHBIX JPYroro Kjacca; OJHWH Kjiacc UCHOJIb3YET APYrou
B KaueCTBE MapaMeTpa ONepaluu.

Ecim kiacc mensier cBoit mHTepdeic, To a000e cooOIeHrne, KOTOPOE€ OH MOCHIIAET, MOXKET
yYTPaTUTh CBOIO CUILY.

[lakeTbl He JalOT OTBETa Ha BONPOC, KaKUM 00pa3oM MOKHO YMEHBIIUTh KOJUYECTBO
3aBMCHMOCTEHN B Balllel CUCTEME, OJJHAKO OHM IMOMOTAIOT BBIJEJINTD 3TH 3aBUCUMOCTH, @ IIOCIIE TOr0, KaK
OHU BCE€ OKAXYTCA Ha BHUJY, OCTae€TCs TOJIbKO MOPadOTaTh HaJ CHI)KEHHEM MX KoyinyecTBa. JluarpamMmbl
[IaKEeTOB MOYKHO CUUTATh OCHOBHBIM CPEJICTBOM YIIPaBJIEHUS OOLIEH CTPYKTYPOH CUCTEMBI.

[TakeThl ABIAIOTCS KU3HEHHO HEOOXOAMMBIM CPEACTBOM JIJIsi OOJBINTUX MPOEKTOB. WX cremyer
HCIIOJIb30BaTh B TEX CIIydasX, KOrJa Auarpamma KJIacCOB, OXBAaThIBAIOIIAs BCIO CHUCTEMY B LIEIOM H
pa3MelieHHast Ha eIMHCTBEHHOM JincTe Oymaru ¢opmara A4, CTaHOBUTCS HEYUTAEMOI.

Juarpamma pa3BépTbIBaHHUS
KopnopartuBHble npuiokeHuss dYacto TpeOyroT Juisi cBoed pabotel  Hekortopor UT-
UHOPPACTPYKTYpPHI, XpaHAT HHPoOpManMi0O B 0a3ax JaHHBIX, PACHOJOKEHHBIX TJE-TO Ha cepBepax
KOMITAaHUH, BBI3BIBAIOT BEO-CEPBUCHI, UCIIOIB3YIOT OOIIME Pecypchl M T. 1. B Takux ciaydasx TOJE3HO
uMeTh rpaduyeckoe mpeicTaBieHne WHPPACTPYKTYpHI, Ha KOTOPYIO OyAeT pa3BepHYTO NPHIIOKEHUE.
JUis 3TOro W HYKHBI JAMarpaMMbl pa3BEpPTHIBAHMS, KOTOPbIE HWHOTJA HAa3bIBAIOT JUarpaMMmamu
pa3MelIeHHUs.
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Cepeep Gasn AaHHBIK
MSSOLServer 2000

AN

i.ﬁ.i’ M Menenxepa

OdbncHn
KOMNBOTED

Cenapckon
KOMNLIOTED

EAPM Eyxrantepa

EAPM Knanopumka

Pucynox 10 — Jlmarpamm pa3BepThIBaHUS

Takue nuarpaMMbl €CTh CMBICI CTPOUTH TOJIBKO JUIS allllapaTHO-IPOTPaMMHBIX CHCTEM, TOTJa Kak

UML 1no3BoJIsIeT CTPOUTH MOJIEIH JIFOOBIX CUCTEM, HE 0053aTEJIbHO KOMIIBIOTEPHBIX.
Ilosib3a nuarpamMm pa3BepTbIBaHUS

I'papuueckoe mnpencrasaenne UT-uHppacTpykTypsl MOXKET MOMOYb OoJjiee  palMOHAIBLHO
pacnpenenuTh KOMIIOHEHTbl CHUCTEMBbl IO y3JlaM CETH, OT 4Yero 3aBUCUT B TOM 4YHUCIE H
IIPOU3BOIUTEIBHOCTh CUCTEMBI.

Takas nuarpaMMa MOXKET MOMOYb PELIUTh MHOXECTBO BCIIOMOIaTENbHBIX 3ajad, CBS3aHHBIX,
Hanpumep, ¢ odecreyeHueM 6€30IaCHOCTH.

Juarpamma pa3BepThIBAHUS TOKA3bIBA€T TOIOJIOTHUIO CUCTEMBI U pacCHpelielIeHHUEe KOMIIOHEHTOB
CHCTEMBI 110 €€ y3J1aM, a TaKKe COCIMHEHMs - MapLIPyThl Nlepeaadd nHPOopMalUKU MEXAY annapaTHbIMU
y31amMH. OTO €JUHCTBEHHAs JuarpaMma, Ha KOTOpOH HNPUMEHSIOTCS “TpeXMepHble” 0003HAYEHMSI: Y3JIbl
cucTeMbl 0003HayaroTcs Kyoukamu. Bee ocranbhbie 0003HaueHus B UML - muiockue Gurypsl.

OcHoBHbBIE 3JIeMEeHTBI IHArPaMMbl Pa3BEéPTHIBAHUA

OnemenTtsl HoTauuu UML KoTopble MOXHO OTOOpa3uTh Ha JuarpamMme pas3BEPThIBAHUS,
MpeACTaBJICHBI B TaOuIle 1.

Tabnun 1 — Dnementsl Hotaru UML 11 iuarpamm pa3BépThIBaHUs

Onement/Horanus IIpennaznauenue
?‘ Kommnonent (Component)
? Ox3emiursip komnoHeHTa (Component instance)
T Unrepdeiic (Interface)
=0 V3en (Node)

Ox3emmisip y3ia (Node instance)

b 1
Gl

O6nexT (Object)

O

AxTuBHBIN 00BEKT (Active object)

o
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Dnement/Horams [Ipennasnauenue

3aBucumocts (Dependency)

Ces3b (Connection)

Touka n3ruba cBszeit (Point)

Kommentapuii (Note)

Konnekrop kommenTapus (Note connector)

JAnarpaMMbl KOMIIOHEHTOB

I[I/IarpaMMBI KOMIIOHCHTOB ITOKa3bIBAKOT, KaK BBIIIIAUT MOJICIb HA (1)H3I/I‘ICCKOM YPOBHE. Ha mux
M300paKeHbl KOMIIOHEHTHI MPOTPAaMMHOI0 OOECTeueHus U CBSI3U MeXay HuMH. Ilpu 3ToM Ha Takoi
AuarpaMme BhIACIIAIOT ABAa TUIIA KOMIIOHCHTOB: UCIIOJHACMBIC KOMIIOHCHTEI U 6I/I6JII/IOT6KI/I KoJa.

Kaxxnpiii knacc monenu (MM MOJACUCTEMa) MpeoOpasyeTcss B KOMIOHEHT ucxoaHoro kona. Ilocme
CO3aaHus OHU Cpaszy I[063,BJI$HOTC$I K guarpamMme KOMIIOHCHTOB. Memay OTACIBbHBIMHU KOMIIOHCHTAMU
M300pakaroT 3aBUCUMOCTH, COOTBETCTBYIOIINE 3aBUCUMOCTSAM Ha dTane KOMIWIALUU WM BBINOJTHEHUS
IIPOTrPaMMBI.

ATM.exe
,‘5\ Cash Dispenser
Card Reader .~ S
- A
L//
N
A SN ATMS \
i N creen \
Card Reader / X -
|
Cash Dispenser
4
/
ATM Screef;

Pucynok 11 — IIpumep nuarpaMmbl KOMIOHEHTOB

JluarpaMmpl KOMIIOHEHTOB MPHUMEHSIIOTCS TEMH YYaCTHHKAMHM TIPOEKTa, KTO OTBEYaeT 3a
KOMITHJISILIEO CUCTeMBI. 3 Hee BHJIHO, B KaKOM TOPSIKE HAI0 KOMITHIMPOBATH KOMIIOHEHTHI, a TaKKe
KaKUe MHCIIOJIHAEMbIE KOMIIOHEHTHI OyayT co3fmaHbl cuctemod. Ha Takoil nuarpamme Mmoka3aHo
COOTBETCTBHE KJIACCOB PEAIM30BAHHBIM KoMIoHeHTaM. OHa Hy)XKHA TaM, TJie Ha4YWHAETCS TeHEeparus
KoJa.

OO0beHEHNE TUarpaMM KOMIIOHEHTOB U Pa3BEPTHIBAaHUS

B HekoTOphIX chy4asx JOIMycCKaeTcs pa3Meliarh AuarpaMMmy KOMIIOHEHTOB Ha Juarpamme
pa3BepTHIBAHUS. JTO IMO3BOJISET IMOKA3aTh KAKWE KOMITOHCHTHI BBITIOJTHSIOTCS M HA KAKHUX y3J1aX

®opma npeacTaBiaeHusl pe3yJabTara:
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Lens paboThI

Beenenue

[IporpaMMHoO-amnmapaTHbie CpeACTBa, UCMOIB3YEMbIC ITPH BBHITOJIHEHUU Pa0OTHI.
Omnucanue paboThI

3axiroueHue (BbIBO/bI)

Crnucok UCoJIb3yeMOM JTUTEpaTyphbl

ocoukrwhE

Kpurepun oneHku:

Pabora BhITIONTHEHA TIOJHOCTHIO U HE COACPIKHUT OMIMOOK, CTYACHT IPAMOTHO MPEACTABHI OTYET —
OLIEHKA «OTIMYHO.

PaboTta BBINIONTHEHA MOTHOCTHIO, HO COJACPXKHT HE Oojee JBYX OHIMOOK, CTYAEHT TIPaMOTHO
MIPEJICTaBUJI OTYET — OL[EHKA «XOPOILIOH.

PaGora BbImonHEeHa C OmMMOKaMH, CTYASHT TNPEACTaBWI KpPaTKUA OT4ET — OICHKa
«yZOBJIETBOPUTEIBHOM.
PaGora BpmmonHeHa ¢ TpyObIMH OHmMOKAMH, OTYET COCTABJICH HErpaMOTHO — OIICHKA

«HEYOOBJIICTBOPUTCIBHO.
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JlaGopatopHoe 3ansitue Ne 10
Pa3pabdorka nporpaMMHOro odecrnedyeHust ¢ HCMOJb30BAHUEM Pa3JINYHbIX
NAaTTePHOB NPOEKTHPOBAHUS

I_[e.m,: I/I3y‘-II/ITB OCHOBHBEIC HaTTepHBI nu aHTI/IHaTTepHBI HpOeKTI/IpOBaHI/ISI HpOFpaMMHOI‘ (0]
oOecrieueHus.

Bbinosinus padory, Bel Oyaere:

ymembs:

— Y2 ucnosib30BaTh METO/BI 7Sl OJyYeHUs KOJa C 3a/1aHHOI (PYHKIIMOHATBHOCTBIO U CTEIICHBIO
KauecTBa;

— V3. aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALUIO;

— V6. onpenensaTh UCTOYHUKHU U IPUEMHUKH TaHHBIX;

— V8. BBINOJHATH OTIAJKY, UCHIOIB3YSI METObl U MHCTPYMEHTHI YCIIOBHOM KOMIMIISALUU (KJIacChl
Debug u Trace);

— VY14 opranu3oBbIBaTh NOCTOOPaOOTKY JTaHHBIX.

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

3ananne:

O3HakoMbTECh C MNATTEPHAMU IPOEKTUPOBaHMUs M BbIOepuTe 2 — 3 Haubosiee MOIXOISIIUX
NAaTTEPHOB JUIsl  Pa3pabOTKM MPOrpaMMHOrO MpPOAYKTa Uil 33JaHHOW IpeAMETHON obnactu
(maboparopnoe 3ansatue Ne 1). O6ocHyiiTe cBOi BBIOOD.

Pazpaboraiite 0000mmeHHBIH (QYHKIIMOHA BalIero MPOTPaMMHOTO IPOJYKTA, HCIIONb3Ys
BbIOpaHHBIE ATTEPHBI TPOCKTUPOBAHMUS.

[IpoBepbTe, HE UCIIOIB3YETE JIM Bbl AaHTUIIATTEPHBI IPOCKTUPOBAHUSA. APIYMEHTUPYWUTE CBOU OTBET.

IMopsinok BBINOJTHEHHS PA0OTHI:
1. MByuuth npeanaraeMblii TEOPETUUECKUN MaTepua 1Mo TEMeE.
2. BwiOpath 2 — 3 Hamboiiee MOAXOASIIUX MATTEPHOB JUISl pa3pabOTKH MPOTPAMMHOTO TIPOIYKTA JUIS

3aJlaHHOM MpeaMeTHOM obmacTi. OG0CHOBATH BHIOOD.

3. Paspaborare 0000mIEHHBI (YHKIMOHAT TNPOTPAMMHOIO TIPOJYKTa, WCIIONB3YSl BBIOpaHHBIC
MaTTEPHBI MPOSKTHPOBAHMUSI.
[TpoBepuTh, HE UCMIOJBL3YIOTCS JIH AHTUTIATTEPHBI TTPOSKTUPOBAHUS. APTYMEHTHPOBATH OTBET.
CdopmupoBats oTdeT 0 padore.

ok~

Xoa pa0doThI:

dopma npeacraBjIeHus pe3yabTara:

[ens paboTs

Bsenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3yEMbIE ITPH BBITOJIHEHUU PaOOTHI.
Omnucanue paboTb

3akiroueHue (BbIBO/IbI)

Crnncok UCoab3yeMOH JIUTEpaTyphl

ocoarwNE

Kpurtepun onenkmn:

PaboTa BBITIOJTHEHA TTOTHOCTHIO M HE COJEPKHT OIIUOOK, CTYACHT TPAMOTHO TPEACTABHI OTUET —
OILIEHKA «OTIMYHO.

PabGora BpITIONTHEHA TOJHOCTHIO, HO COJEPKUT HE Ooyiee ABYX OIIMOOK, CTYIEHT TPaMOTHO
MPEJICTABUI OTYET — OI[EHKA «XOPOIIIOY.

PaGora BeimonHeHa ¢ omuOKamMH, CTYIAEHT MpPEACTaBUI KpaTKU OTYeT — OIIeHKa
«yIOBJIETBOPUTEILHO.
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PaGora BbImonHeHa ¢ TpyObIMH OHIMOKaMH, OTYET COCTaBJICH HErpaMOTHO — OIICHKA
«HEYIOBIICTBOPUTEIHHO.
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Tema 2.1.4. O0ecnieyeHne kayecTBa NPOrPaAaMMHOIO0 00ecredeHust

JladopaTropHoe 3ansiTie Ne 11
ITocTpoenune TecToBOM MOAEIN NPOrPAMMHOIO 00ecIeYeHHusl.
®opMHpOBaHNE METPHK /ISl OLICHKH Ka4ecTBa NPOrPaMMHOI0 o0ecre4eHus.
CocrasiieHHe TeCT-IJIAHOB, GOpPMHUPOBaHME TECTOBOM JOKYMEHTAIIUH

Heab: U3yduTh OCHOBHBIE MPUHIUIIBI Pa3pabOTKU TECTOBOW MOJEIH MPOTPAMMHOTO O0ECIeUeHNUS,
chopMUpOBAaTh METPUKU JUIsI OLEHKM KadecTBa IPOTrPAMMHOIO MPOJAYKTa; COCTABUTh TECT-IUIAH;
chOpMUPOBATH TECTOBYIO JJOKYMEHTAITHIO.

Beinosinus patdory, Bel Oyaere:

ymemb:

- V2 ucnoabp3oBaTh MCTOJbI AJId IMOJIYYCHHA KOJa C 3aﬂaHHOﬁ q)yHKLII/IOHaJIbHOCTLIO U CTCIICHBIO
Ka4yeCTBa;

— V3. aHaim3upoBaTh NPOECKTHYIO U TEXHUYECKYIO TIOKYMEHTALIUIO;

- Ve. OonpeaAcIsATb MCTOYHHUKU U IPUCMHUKHA JJAHHBIX

—  VY11. BBIABIATH OMIUOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CICIIM(PHKAIUH.

MarepuajibHoe odecnieyeHue:
[MTaket Microsoft Office, moctym k Internet pecypcam, Visual Studio.

3ananue:

W3yuynte OCHOBHBIE NPHUHIMIIBI Pa3pabOTKU TECTOBOH MOJEIH IPOrPAMMHOTO OOECICUCHHS |
MOCTPOMTE TECTOBYIO MOENb JUIS pa3pabOTaHHOTO MPOrpaMMHOro mpoaykra (madopatoproe 3amanue Ne 10);
chopMupyiTe METPUKHM [UIS OIICHKHM KadecTBa MPOrPAaMMHOIO TPOAYKTa; COCTaBbTE€ TECT-IUIAH;
chOpMUPYIHTE TECTOBYIO JTJOKYMEHTAIIHIO.

Ilopsinok BbINOJHEHHS padOThI:
1. MW3yuuTh npennaraemblii TEOpETHUECKUI MaTepuall o TEME.
2. TlocTpouTh TECTOBYIO MOJENb JUIA pa3padOTaHHOIO HMPOrPAMMHOIO MPOayKTa (JJabOpaTopHOE 3ajIaHue
Ne 10).
CdopmupoBaTh METPUKY /7Sl OLIEHKH KauecTBa pa3padOTaHHOTO MPOrpaMMHOI0 TPOJYKTA.
CoctaBuTh TECT-MJIaH I pa3pab0OTaHHOTO MPOrPAMMHOTO MTPOAYKTA.
CdopMupoBaTh TECTOBYIO JOKYMEHTAIIUIO ISl pa3pab0TaHHOTO IPOrPAMMHOTO TIPOYKTa.
Pa3pa60TaTL AuarpaMmMy BApHUAHTOB HUCIIOJIb30BAHUA U AUArpaMMy COCTOSIHUH U noCJICA0BAaTCIBbHOCTH
¢ ucnosib3oBanueM si3bika UML 115 3a1anHOM TpeIMETHON 00J1acTH B COOTBETCTBUU C TPEOOBAHUSIMH.

7. CdopmupoBath OTHET O paboTe.

ok

Xon paborsr:

KpaTtkue Teopernueckue cBegeHHs

Jlnst pa3paboOTKU TECTOBBIX CIIEHAPHUEB U BHITIOJIHEHUS TECTOB MCIIOJIBb3YIOTCSI CHCTEMBI YIIPaBJICHUS
TECTUPOBAHUEM, CYHIECCTBEHHO IMOBBIIIAIOIINE TPOU3BOAUTCIBHOCTD TGCT-}IHSaﬁHepOB " TECTUPOBIINKOB,
a Tak)Ke 00ecreunBaroie BUAMMOCTb YPOBHS KauecTBa MPUIIOKEHUH Cpeiu BCEX YYAaCTHUKOB IMPOEKTA.

TecToBBIC CICHAapH1 HCPA3pbIBHO CBA3aHbBI C Tpe60BaHI/I$IMI/I, HN3MCHCHHSA B KOTOPBIX OJOJIZKHBI
CBOEBPEMEHHO OTPAXKAThCS B TECTOBOM JOKYMEHTAIMM, YTO IMO3BOJISIET CAENATh CHUCTEMA YIPAaBICHUS
KU3HEHHBIM LIUKIJIOM pa3paboTKU MPUIIOKEHUH, IPH MOMOIIY MEXaHH3Ma TPACCUPOBOK.

IIpu BBINOIHEHUH Te€CTa TECTUPOBIIMK OTMEUYAET PE3YybTaT MPOXO0KIEHUS OJHOIO 11ara Uil BCETO
TECTOBOTO CIIEHAPHSI, TPUKPEIUISET OOHAPYKEHHBIE OMMOKH M IPYTYIO0 BCTIOMOTAaTENIbHYI0 HH(POPMAIIHIO:
CKPHUHILIOTHI, 1aMIIbI, JIOTH U T.II.

TecToBBIC cueHapuun y,2106H0 O6T)e)II/IH${TB B TECT-IIJIaHbI I10 HA3HAYCHUIO:

—  TECTHpPOBAHME PENIN3a, TO €CTh OUEPETHON BEPCUU MPOAYKTA;

- TCCTUPOBAHUC PA3BCPTHIBAHUAA,

—  TeCTHpOBaHHE YI00CTBA UCIIOJIb30BAHHUS,
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—  KOH(UTYypallMOHHOE TECTHPOBAHMUE;

—  TecTHpoBaHHE 0€30IacCHOCTHU M T.II.

3auacTyio py4HOEe TECTHpPOBaHHE MPEBpAIIACTCAd B PYTHHY U 3aHMMAeT 3HAUYUTEIbHOE BpEMs, UTO
OTPHULIATENBHO CKa3bIBAETCS HA CKOPOCTH BBIITYCKa PENU30B. ABTOMATH3aLUs TECTUPOBAHMSI 103BOJISIET:

—  BBICBOOOJUTH PECYpCHI ISl POBEAECHUS 00JIEE CIIOKHBIX BUJIOB TECTUPOBAHUS;

—  CHHUBUTH KOJMYECTBO A€()HEKTOB, TOXOSAIIUX IO CTaTUN KOHTPOJIS Ka4eCTBa;

—  YCKOPWTb BBIIIYCK PEIIU30B.

CBeneHue pe3yabTaTOB aBTOMATUYECKUX M PYUYHBIX TECTOB B CHCTEME YIPABJIEHUS KaueCTBOM,
II03BOJIIET BCEM YYaCTHHMKAM IIPOCKTA BUAECTh YPOBEHb KaYeCTBAa OYEPELHOIO pEelIn3a, KOHTPOJIUPOBATH
€ro U3MEHEHHE U OMUPATHCS Ha ATY MH(OPMAIUIO PH IJITAHUPOBAHUH CBOCH PaOOTHI.

IHonyyeHnne pe3yibTATOB TECTUPOBAHUS M UX AHAJIH3

[lonyuyenue pe3ynbTaToOB TECTHUPOBAHUS HANPSIMYKO 3aBUCUT OT CPEACTB TECTUpOBaHUA. B moem
cirydae 3To ObUT BCTpOeHHBIN B 1C MEXaHU3M OTIIAJIKU M CUCTEMa KOHTPOJIS OIIHUOOK.

[lepen nonyueHuem pesyipTara mporpamma IpoXoJUT HECKOJIBKO YPOBHEM:

1. TectupoBaHue KOMIIOHEHTOB — TECTUPYETCS MUHUMAJIbHO BO3MOYKHBIM Uil TECTUPOBAHUS
KOMIIOHEHT, HamnpuMep, OTAENbHBIA Kiacc wuiu ¢GyHKIusA. YacTo TecTUpOoBaHHE KOMIIOHEHTOB
OCYILIECTBIISETCS pa3padOTYMKaMU IPOrPaMMHOT0 00eCTIeUeHUS.

2. lHTerpauMoHHOE TECTUPOBAHUE — TECTUPYIOTCS HMHTEP(HENHCh MEXIy KOMIIOHEHTAMU,
nojcucTeMaMu Win cucreMamu. I[Ipu Hammuum pesepBa BpEMEHM Ha JaHHOM CTaguu TECTUPOBAHUE
BEJIETCSA UTEPALMOHHO, C TOCTENEHHBIM MOJKIIOUEHHEM MOCIEAYIOMNX MTOACUCTEM.

3. CucreMHOE TECTHPOBAHWE — TECTHPYETCS WHTETPUPOBAaHHAs CHUCTEMa Ha €€ COOTBETCTBUE
TpeOOBAHUSM.

4. Anbda-TecTHpOBaHHWE —  HMMHTAIMsl  pEATbHOW  paboOTBl €  CHUCTEMOW  IITaTHBIMU
pa3paboTunkamu, 1100 peanbHas paboTa C CUCTEMOW MOTEHUUATbHBIMU IOJIH30BATEISIMU/3aKA3YMKOM.
Yame Bcero anb(ha-TeCTUpPOBAHHE MPOBOMUTCS HA paHHEH cTaauu pa3paboOTKH TNPOAYKTa, HO B
HEKOTOPBIX CIy4dasX MOXET MPUMEHSATHCS [UIsl 3aKOHYEHHOTO NPOJYKTa B KaueCTBE BHYTPEHHETO
NpUEMOYHOrO TecTupoBaHusa. MHorna anbga-TecTUPOBAHME BBIMOJIHAETCS IOJ OTIAAYUKOM WIH C
UCIIONIb30BAHUEM  OKPYXKEHHs, KOTOpO€ TIOMOTaeT OBICTPO BBISBIATH HAWJEHHBIE  OMIMOKH.
OOHapyXeHHbIE OIMOKA MOTYT OBITH MepeaHbl TECTUPOBIIUKAM JJISI JOTIOJTHUTEIILHOTO UCCIEI0OBaHUS
B OKpPY’>KE€HHH, TOJOOHOM TOMY, B KOTOPOM OYZET UCIOJIb30BaThCs MporpamMma.

5. bera-rectupoBaHMe — B HEKOTOpPBIX  CIIydasX  BBINOJHSETCS  pacHpOCTpaHEHUE
IpeBapuTeIbHOW BepcuM (B cilydae MPONPUETApPHOrO TMPOTPaMMHOIO OO0ECleUYeHUss MHOTAa C
OTpaHUYEHUSIMU 10 (PYHKIIMOHAIBHOCTH WM BpeMEHH pabOThl) ISl HEKOTOPOU OOJbIEN TPYIIIbI JHIL C
TeM, 4TOObI yOEAUTHCS, YTO MPOAYKT COJNEPIKUT JOCTATOYHO Maso omuboK. MHoraa 6era-TecTupoBaHue
BBITIOJIHSIETCS IS TOTO, YTOOBI MOTYYUTh 0OPATHYIO CBA3B O MPOAYKTE OT €ro OYIyIIHMX MOJIh30BaTENCH.

Yacto a5 cBOOOJHOTO M OTKPBITOIO MPOTrPaMMHOr0 oOecreueHHs cTaaus alb(ha-TeCTUPOBAHUS
XapakTepu3yeTr (pyHKIHMOHAJIbHOE HANOJIHEHHE KOja, a 0eTa-TeCTUPOBAaHUS — CTaJMI0 HMCIPABJICHUS
omu6OoK. [Ipu 3TOM Kak MpaBUIIO HA KAKIOM 3Tare pa3paboTKU MPOMEKYTOUHBIC PE3yNbTaThl PabOTHI
JOCTYIHBI KOHEUHBIM I10JIb30BaTEISIM.

MeTpuKH AJ151 OLIEHKH Ka4ecTBA MPOrPaMMHOI0 MPOAYKTA

B Hacrosimiee Bpemsi B IpOorpaMMHON WHKEHEPUH ellle He chOpMUPOBaIach OKOHYATENIbHO CHCTEMa
MeTpHK. J[eHCTBYIOT pa3Hble OAXO0/bI K OMPEAeIeHNI0 nX Habopa 1 MeTo10B n3Mepenus [10.11-10.13].

Cucrema u3MepeHUs BKIIOYAET METPUKU W MOJAENTU H3MEpPEHUil, KOTOpbIE HCIONB3YIOTCSA IS
KOJINYECTBEHHOW OlleHKH KadyecTBa [10.

[Tpu onpenenennun Tpedoanmii k [10 3a7at0TCS COOTBETCTBYIONINE UM BHEIIHUE XapaKTEPUCTUKH
U UX aTpuOyTHl (MOJXapaKTEPUCTHUKH), OMPEACISIONINE Pa3HbIe CTOPOHBI YIPABICHUS MPOIYKTOM B
3amanHoi cpeme. [ns Habopa xapaktepucTuk kadectBa [IO, mnpuBeneHHBIX B TpeOOBaHUSX,
OTIPENIENIAIOTCS.  COOTBETCTBYIOIIME METPUKH, MOJENH WX OICHKH W JWala3oH 3HAueHWd Mep s
M3MEpEHUS OTJCNBHBIX aTpUOYTOB Ka4eCcTBa.

CormacHo cranmapty [1.16] MeTpuku omnpenensiroTcss 1mo Mojenu uaMepeHus arpudyroB [10 Ha
Bcex aranax KL (mpomexyTodHas, BHYTPEHHsSI METPHKA) U OCOOCHHO Ha 3Tame TECTUPOBAHHS HIIU
(GYyHKIMOHUPOBAHUS (BHEUTHHUE METPUKH) TIPOTYKTA.
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OcrtanoBuMcs Ha knaccudukanuu Metpuk [10, mpaBuiax s NpoBeIeHUsT METPHUECKOTo aHaIu3a
U TIpolecca UX U3MEPEHUsI.

Tunel MeTpUK.

Cy1iecTByeT TpH THUIIa METPUK:

— METPUKHM [POTrpaMMHOIO IPOJYKTa, KOTOPHIE HCIOJB3YIOTCS IpPU HU3MEPEHHUU €ro
XapaKTEPUCTHUK - CBOMCTB;

— METpPUKH Mpolecca, KOTOpbIe HCIONb3YIOTCS MpH H3MepeHHH cBoiicTBa mpouecca KL
CO3/1aHU MTPOYKTA.

METPUKH HCIIOIb30BAHMUSL.

MeTpuKH IpOorpaMMHOIO IPOAYKTA BKIIFOYAIOT:

— BHEIIHHE METPUKH, 0003HAYAIOIINe CBONCTBA MPOAYKTa, BUAUMBIE MOJIH30BATEIIO;

— BHYTPEHHME METPUKH, OOO3HayaromMe CBOMCTBAa, BUAMMBIE TOJIBKO  KOMAaHJE
pa3pabOTUYUKOB.

BHemnue MeTpuKy MpoayKTa - 3TO METPUKHU:

— HaJEXKHOCTHU IMPOAYKTa, KOTOPBIE CIYKAT Ui ONpEeesIeHUs Yrciia 1e(eKTOB;

— (YHKIIMOHAJIBHOCTH, C MOMOIIBIO KOTOPBIX YCTaHABIMBAIOTCS HAJIWYUE U MPABUIBHOCTH
peanuzanuu GyHKUUN B IPOAYKTE;

—  COIIPOBOX/IEHHUS, C IOMOIIIbIO KOTOPBIX U3MEPSIOTCS PECYPCHI IPOAYKTA (CKOPOCTh, HaMsITh,
cpela);IpUMEHUMOCTH  TIPOAYKTA, KOTOpPHIE CIIOCOOCTBYIOT ONPEICIICHUIO CTEIEHU
JOCTYIHOCTH JIJIsl U3yYEHUS U UCTIOJIb30BAHMS,

— CTOMMOCTH, KOTOPBIMU ONPEAEIAETCS CTOUMOCTb CO3JJaHHOTO MTPOIYKTA.

BrayTpeHHne METpUKH POAYKTA BKIIFOYAIOT:

— METPUKH pa3Mepa, HEOOXOUMbIE JUIsi U3MEPEHHs MPOAYKTa C IMOMOIIBI0 €r0 BHYTPEHHUX
XapaKTEpUCTHK;

— METPHUKH CI0KHOCTH, HEOOXOAUMBIE JJIsl OTIPEACTCHUS CIIOKHOCTH MPOJIYKTa;

— METPUKH CTHJISI, KOTOPBIE CIYKaT JUIsl ONpeAeNieHUs MOAXO0JI0B W TEXHOJOTHH CO31aHUA
OTJICIbHBIX KOMIIOHEHTOB IPOAYKTA U €r0 IOKYMEHTOB.

BHyTpeHHHE METpUKH MO3BOJSIOT OINPEAEIUTh IMPOU3BOAUTENBHOCTh MPOAYKTA U SBISIOTCS
PEJIEBAHTHBIMHU 110 OTHOLLIEHUIO K BHEITHUM METPUKAM.

BHemHue W BHYTpEHHHME METPUKM 3aJaloTcsi Ha 3Tane QopmupoBaHus tpedboBanuil k [1O0 u
ABJIAIOTCS TPEIMETOM IUIAHUPOBAHUS U YIPABJIECHUS JOCTHKEHUEM KauyecTBa KOHEYHOI'O IIPOrPaMMHOIO
MPOJYKTA.

MeTpuku OpOAYKTa YacTO OINUCHIBAIOTCA KOMIUIEKCOM MOJENEH Ui YCTAaHOBKM pa3jIMYHBIX
CBOMCTB, 3HAUEHUH MOJENTU KauyecTBa WJIM MPOTHO3UMpOBaHUA. M3MepeHus NmpoBOASATCS, KaK MpPaBUIIO,
nocje KaJluOpOBKM METPHK Ha paHHMX 3Tamax mnpoekra. OOmas Mmepa - CTENeHb TPacCUPYEMOCTH,
KOTOpas ONpeAeNsieTcs YUCIOM TPacC, MPOCIEKUBAEMBIX ¢ TOMOIIBI0 Mozenel cieHapueB Tuna UML u
OLICHKOM KOJIMYECTBA:

— TpeboBaHMIi;

— CIICHApHUEB U JICUCTBYIOMIUX JIUII;

— 00BEKTOB, BKJIFOUEHHBIX B CIIEHApUH, U JTIOKAJIU3alMsl TPeOOBaHUH K KaX/JI0My CLIEHAPHIO;

— TapaMeTpoB U olepaluii o0bekTa u ap.

Crannapt ISO/IEC 9126-2 onpeznensieT cieayouue TUIbl Mep:

Mepa pazmepa [1O B pa3HBIX eIWHUIIAX U3MEpPEHUs (YUcio PYHKIUH, CTPOK B TIPOrpaMMe, pasMep
TMCKOBOM MaMsTH U JIp.);

— Mepa BpeMeHH ((pyHKIIMOHUPOBAHHS CUCTEMBI, BBITTOJIHEHHS] KOMIIOHEHTA U JIp.);

— Mepa ycuui (Mpou3BOAUTENBHOCTh TPY/IA, TPYIOEMKOCTb U IP.);

— Mepa yyeTa (KOJIMYeCTBO OUIMOOK, YUCIO OTKa30B, OTBETOB CUCTEMBI U Jp.).

CreunanbHOH MepoW MOXKET CIYKUTh YpPOBEHb HCIOJb30BAaHUS MOBTOPHBIX KOMIIOHEHTOB U
U3MEpsSETCsl KaK OTHOIIEHHE pa3Mepa MPOAYKTa, U3TOTOBIEHHOTO U3 F'OTOBBIX KOMIIOHEHTOB, K pa3Mepy
CUCTEeMBI B LieJOM. JlaHHas Mepa MCIONIb3yeTcsl TakKe MpH ONpeAesieHuH CTOMMOCTH U KadectBa [1O.
IIpumepsl METPUK:

— o0mee YrciIo 00bEKTOB M YHUCIIO IIOBTOPHO UCTIOIB3YEMBIX;

— ofmiee YuciIo onepanuii, HIOBTOPHO UCMHOIb3YEMbIX M HOBBIX OIEpallHii;

— YHCJIO KJIACCOB, HACJIEAYIOMIMX CHeU(PUUECKUe Olepaliy;
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— YHCJO KJIACCOB, OT KOTOPHIX 3aBUCHUT JaHHBIN KJIacc;

— YHCJIO NTOJIB30BATENEN Kilacca WIM ONeEpalui u Jp.

IIpu  oueHke  oOwmEr0o  KOJMYECTBA  HEKOTOPbIX  BEJIMYMH  4YacTO  HCHOJIb3YIOTCA
CPEIHECTATUCTUYECKUE METPUKU (CpEelHEE YHMCIIO OIlepaluil B Kiacce, HAaCIECIHUKOB Kjacca WIH
olepalui Kiacca u ap.).

Kak nmpaBuio, Mepbl B 3HaYUTENBbHOM CTENEHU SBISAIOTCA CyOBEKTUBHBIMM U 3aBUCAT OT 3HAHUUI
9KCIEPTOB, TMPOMU3BOJAIIMX KOJIMYECTBEHHbIE OLIEHKM aTpUOYTOB KOMIIOHEHTOB IIPOIPaMMHOIO
IIPOJYKTA.

[IpuMepoM IMIKMPOKO MCHONB3YEMbIX BHEIIHUX METPUK MPOrpaMM SIBISIOTCS METpUKH XoJcTena -
9TO XapaKTEPUCTHKHU IPOrpaMM, BBISBISIEMbIE Ha OCHOBE CTAaTUUECKOW CTPYKTYphl IIPOrpaMMbl Ha
KOHKPETHOM $I3bIKE IPOrPaMMHPOBAHUS: YHCIIO BXOXKIEHUH Han0oJiee YacTo BCTPEUYAIOIINUXCsl OTIEpaH 10B
U OIepaTopoB; JUIMHA OIMCAaHUS IPOrpaMMbl KaK CyMMa YHCIIa BXOXKICHHMH BCEX OINEpaHIIOB U
OIIepaTOpOB U Ap.

Ha ocHoBe 3THX aTpuOyTOB MOXKHO BBIYMCIMTH BpEMs IPOrPaMMHUPOBAHUS, YPOBEHb IIPOrpaMMbl
(CTPYKTYpHUpPOBaHHOCTh M KaueCTBO) M S3bIKa MPOTPaMMHUpPOBaHHA (A0CTPAKIHMU CPEICTB S3bIKa H
OpHEHTAIIMs Ha MPoOJIeMy) | JIp.

B kauectBe MeTpuk mporiecca MOTYT ObITh BpeMs pa3pabdOTKH, YMCIIO OIIMOOK, HalJIEHHBIX Ha
JTarne TecTUpoBaHus U ap. [IpakTuyecku UCHOIb3YyIOTCS CIEAYIONIME METPUKH MpoLiecca:

— oOmee Bpemst pa3padOTKU U OTACITBHO BpeMs TSl K&KIO0H CTaIHu;

— Bpems Moau(dUKaLuu MozeNe;

— BpeMs BBIIOJIHEHUs paboT Ha Impoliecce;

— YHCJIO HaliIEHHBIX OINOOK IIPU MHCIIEKTUPOBAHUU;

— CTOMMOCTb IIPOBEPKH KayecTBa,;

— CTOMMOCTbH IIpoliecca pa3paboTKH.

MeTpuKu HCIIOJIB30BaHUS CIIY)KaT JJIsl M3MEPEHMsI CTENEeHU YAOBJIETBOPEHUS MOTpeOHOCTeH
[10JIB30BATENS IpU pelleHUuu ero 3ajnady. OHM MOMOrarT OLIEHMTh HE CBOMCTBA caMOW IMPOrpaMMbI, a
pe3yJbTaThl €€ HKCIUTyaTallK - SKCIUTyaTallMOHHOE KauecTBO. [IpuMepoM MOXKET CIyHUTb - TOUHOCTb U
MOJIHOTA  peaju3alliy 3a/Jad  [0JIb30BaTels, a TakKe3aTpaueHHble pecypchl (TpyAo3aTpaThl,
NPOU3BOJUTENBHOCT, W Jp.) Ha d¢¢eKTUBHOE  pelieHue  3afad  noJjb3oBaTens. OueHka
TpeOOBaHUM MOJIB30BATENS POBOAUTCS C TOMOIIbIO BHEIIIHUX METPHK.

CrangapTHas OLleHKa 3HaUE€HUH TOKa3aTellel KadecTBa

Onenka kauectBa IO cornmacHO 4eThIpeXypOBHEBOW MOJIENM KayecTBAa HAYMHAETCS C HUYKHETO
YPOBHS HepapxHuH, T.e. C CaMOro 3JEMEHTapHOIO0 CBOWCTBA OLIEHMBAEMOIo aTpubyTa MoKa3aTess
KayecTBa COTJIaCHO YCTAaHOBJIEHHbIX Mep. Ha 3Tame mnpoekTHpoBaHMs YCTaHABIMBAIOT 3HAYEHUS
OLIEHOYHBIX 3JIEMEHTOB I KaXJoro arpulyra mnokazatens aHamuzupyemoro 11O, BKiIIOUEHHOTO B
TpeOoBaHUS.

ITo onpenenenuto cranaapta ISO/IES 9126-2 metpuka kauecta I10 npencrasnser coboit "Moaens
u3MepeHus: atpulyTa, CBSA3BIBAEMOro C IOKas3aTeneM ero kaudectBa'. Ilpu m3MepeHuu nokxazateneit
KauecTBa JIaHHBIM CTaHAAPT MO3BOJISET ONPENEIATH CIEAYIOLIUE TUIIBI MEp:

— Mepbl pa3Mepa B pa3HbIX eIMHUIIAX U3MEPEHUS (KOIMYECTBO (PYHKIIMMN, pa3Mep MPOrpaMMBl,
00BeM pecypcoB U 1p.);

— Mepbl BPEMEHU - NIEPUO/IbI PEaIbHOTO, MPOLECCOPHOTO MM KaJCeHIAPHOTO BPEMEHH (BpeMsI
(YHKIIMOHUPOBAHMS CUCTEMBbI, BpeMsI BBIMOJIHEHHS] KOMIIOHEHTa, BPEMsI MCIOJIb30BaHUS U
p.);

— Mepbl yCWIMH - TIPOAYKTUBHOE BpeMs, 3aTpaueHHOE Ha pealHu3alHio IMpPOeKTa
(MpOU3BOAUTENBHOCT,  TPyJa  OTAEIbHBIX  YYaCTHUKOB  TPOEKTa, KOJUJIEKTHBHAA
TPYAOEMKOCTh H JIp.);

— Mepbl HWHTEPBAJIOB MEXIYy COOBITUAMHU, HAIpUMEpP, BpPEMsl MeEXAY IOCIeI0BaTeIbHBIMU
OTKa3aMu;

— CYETHbIE MEpbl - CUETYUKU JJIS OIpEeJeNIeHUs] KOJMUYecTBa OOHApY)KEHHBIX OIIMOOK,
CTPYKTYpPHOM CIIO)KHOCTH MpOTrpaMMbl, YHCIAa HECOBMECTUMBIX JJIEMEHTOB, YHUCIA
W3MEHEHUH (Hampumep, YUCI0 0OHAPYKEHHBIX OTKA30B U JIp.).
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MeTpUKM KadecTBa HCIHOJB3YIOTCS IPHU OLEHKE CTENEHM TECTUPYEMOCTH C IOMOINBIO JTAHHBIX
(6e3oTKa3zHas paboTa, BHIMOJIHUMOCTH (DYHKIHKA, YA0OCTBO NMpUMEHEHUsS WHTEp(EHCOB Mojb30BaTesneH,
b/l u 1.11.) nocne nposeneHus ucnsiTanuil [10 Ha MHOKECTBE TECTOB.

HapaboTka Ha OTKa3 Kak aTpuOyT HaJeKXHOCTH OIpENeNseT CpeJHEee BpeMs MEXIY MOSBICHUEM
yrpo3, Hapymammux 0e30macHOCTb, W 00ECHeurBaeT TPYAHOM3MEPUMYIO OICHKY yiiepOa, KoTopas
HAHOCHUTCS COOTBETCTBYIOIIMMH yrpo3amMu.O4ueHb 4acTO OLEHKa INPOrpaMMbl MPOBOJUTCS IO YHUCITY
cTpok. IIpu conocraBneHun AByX HpoOrpamm, pealu3yloIIUX OJHY NPUKIAJAHYIO 3a/1ady, IPeIIouYTEeHUuE
OTAAeTcsl KOPOTKOM IporpaMme, Tak Kak e€ cosjnaer Oojiee KBaIM(UIIMPOBAHHBIM MepcoHal M B HEl
MEHBIIIE CKPBITBIX OIMOOK M Jierde MoaupuiupoBarb. [lo ctouMocTu oHa JOpOXKe, XOTS BPEMEHH Ha
OTJIAAKy U MOAU(DUKALUIO yXOAUT Oombiue. T.e. JUIMHY IPOrpaMMbl MOKHO MCIIOJIb30BaTh B KauecTBE
BCIIOMOTATENILHOTO CBOWCTBA JJIsI CpPaBHEHHs NPOTpaMM C YYETOM OJMHAKOBOW KBalM(UKaLUU
pa3pabOTYUKOB, €IMHOIO CTUJIS pa3pabOTKU U OOLIEH cpe/bl.

Ecnu B TpeboBanmsax k [10 ObuI0 yKa3aHO MOMXYYUTh HECKOJBKO MOKA3aTeNei, TO MPOCYUTAHHBIN
nocje cOopa JaHHBIX MOKa3aTellb YMHOXKAETCSl HAa COOTBETCTBYIOIIMN BECOBOM KO3((UIMEHT, a 3aTeM
CYMMHUPYIOTCSI BCE [TOKA3aTEIH JUIsl MOIYUEHHs] KOMIIJIEKCHOM olleHKH ypoBHs kauectsa [10.

Ha ocHOBe n3MepeHus KOIMYECTBEHHBIX XapaKTEPUCTUK U IIPOBEIECHUS SKCIIEPTU3bI KAYECTBEHHBIX
mokaszarejel ¢ TNPUMEHEHHEM BECOBBIX KOA((GUIIMEHTOB, HUBEIMPYIONIMX pa3HbIe IIOKa3aTely,
BBIYHCIISIETCSI UTOIOBAsl OLIEHKA Ka4eCcTBa MPOIYKTa IIyTeM CYMMHPOBAHUS PE3YJbTaTOB IO OTAEIbHBIM
IIOKA3aTeNsIM U CPaBHEHUSI UX C 3TalOHHBIMU NTokazaressiMu [10 (ctouMocTsb, Bpemsi, pecypcesl U Ap.).

T.e. mpu HpoOBENEHUM OLIEHKH OTHEJIBHOIO IIOKA3aTeis C IOMOILIBI0 OLEHOYHBIX 3JIEMEHTOB

MIPOCYUTHIBAETCS BECOMBIM KOA((UIIUEHT k: -Metpuka, -/ -mokasarens, ! -arpubyr. Hampumep, B

Ka4deCTBC J -I10Ka3aTeCjidA BO3bMCM IICPCHOCHUMOCTD. DTOT mIOKa3areib 6y,[[€T BBIYUCIIATHCA 110 IIATH

|

atpubyram ( 2, mpu¥eM KaxIpli M3 HMX OylleT YMHOMKAThCA HA COOTBETCTBYHOIIMi

k03 urmeHT ki :

Bee wmerpuku -/ -atpubyra cymmmpyioTcss u obpasyior ! -mokasatens kadectBa. Korma Bce
aTpuOyTHl OLEHEHBI 10 KAXAOMY H3 IIOKa3zaTelieil KadecTBa, INPOU3BOIAMTCS CyMMapHas OIICHKA
OT/ENBLHOIO MOKa3aTessl, @ HOTOM M MHTErpajibHas OLIEHKa KayecTBa C y4ETOM BECOBBIX KO3((UIIMEHTOB
Bcex nokasareneit [10.

B koHeyHOM wuTOre pe3ynbTaT OLIGHKM KadecTBa sBISETCA KpuTepueM 3((GEeKTUBHOCTH U
11e1eco00pa3HOCTH MPUMEHEHUS METOJIOB MPOEKTUPOBAHUS, MHCTPYMEHTAIbHBIX CPEACTB U METOJUK
OLICHMBAHMUS PE3YJIBTATOB CO3JaHUs IPOrpPaMMHOrO Npoaykra Ha ctaausx JKLI.

Jlnst M3MOKeHUsl OIEHKH 3HAueHW MoKas3areiel KadecTBa wucronbdyercs cranmapt [10.4], B
KOTOPOM TIPEACTABIIEHBl CJIEAYIOIIME METOJAbI: M3MEPUTEIbHBIM, PETUCTPALlMOHHBINA, pPAaCUYETHBIM H
SKCIEPTHBIA (a Takke KOMOMHAIUM JSTHUX METOJOB). MI3mMepurenbHbli  MeTOJ OasupyeTrcss Ha
MCTOJIb30BAHUHU U3MEPUTEIbHBIX U CHEIMATIbHBIX TPOrPAMMHBIX CPEACTB Ul MOJyYeHHUs UH(OPMAIIUU O
xapakrepuctukax 10, Hampumep, onpeneneHre o0beMa, yuciaa CTPOK KOJa, ONEpaToOpoOB, KOJIUYECTBA
BETBEIl B IporpamMmMe, 4UCII0 TOUYEK BXo/a (BbIX0/1a), PEAKTUBHOCTH U JIp.

PeructpanimoHHbIl METOJ UCMOIB3YETCA IMPH IOJCYETe BpEeMEHH, uuciaa cOOeB WIM OTKa30B,
Hayaia ¥ koHua pabots! I10 B mporiecce ero BHINOIHEHUS.

Pacuernbiii Meron GazupyeTcsi Ha CTATUCTHUECKUX JAHHBIX, COOpPAHHBIX TpPU TPOBENECHUU
UCIBITaHUH, 3KCIUlyatauun U conpoBoxaeHuu 110. PacueTHbIMU MeTOAaMM OLIEHMBAIOTCS [TOKA3aTENH
HaJEKHOCTH, TOUHOCTH, YCTOMUNBOCTH, PEAKTUBHOCTH U JP.

OKCHEpTHBIA METOJ OCYILIECTBIIIETCA TPYIION JKCHEPTOB - CHELUUAINCTOB, KOMIIETEHTHBIX B
pemenuu gaHHOW 3amaun wiu tuma [1O. Mx orenka OasupyeTcss Ha ONBITE W MHTYUIIMHA, a HE Ha
HENOCPEACTBEHHBIX pPE3YyJbTaTaX pPACYETOB WM DKCIIEPUMEHTOB. OJTOT METOJI IPOBOAMUTCA ITyTEM
MIPOCMOTpa MpPOrpamMM, KOJIOB, COIMPOBOAUTENbHBIX JOKYMEHTOB M CIIOCOOCTBYET KaueCTBEHHOM OLEHKU
CO3/IaHHOTO MpOoAyKTa. /[l 92TOro ycTaHaBIMBAIOTCSI KOHTPOJUPYEMBIE IIPU3HAKU, KOTOPHIE
KOPPEIUPOBAaHHBI C OJHUM MJIM HECKOJIBKHMMH MOKA3aTeNsIMU KayecTBa U BKIIIOUEHBI B ONPOCHBIE KapTHI
JKCIepToB. MeTo mnpuMeHsieTcsl MNpU  OLIEHKe TaKUX IoKa3aTelei, Kak aHalu3UpyeMOCTb,
JOKYMEHTUPYEMOCTb, CTPYKTypupoBaHHoCTb [10 u ap.

Jlig OlleHKM 3HAa4YeHH IMoka3areyiell KauecTBa B 3aBUCUMOCTU OT OCOOEHHOCTEH HCIOJIB3YEeMbIX
UMH CBOICTB, Ha3HAUEHUS, CIOCOOOB UX OMpEAETICHUS UCTIONb3YIOTCS:

— mmkana metpudeckas (1.1 - abcomroTHas, 1.2 - otHocuTenpHas, 1.3 - UHTErpasibHas ),
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— IIKaja MopsAAKoBas (paHroBas), IMO3BOJISIONIAS PAHXKUPOBATh XapaKTEPUCTHKU IyTeM
CPaBHEHUS C OTIOPHBIMU;

— KIacCU(pUKalMOHHAs  IIKajga,  XapakTepusyrwollas  HaJIW4ue  WIM  OTCYTCTBUE
paccMaTpUBaEMOro CBOMCTBA Y OLIEHMBAEMOTO ITPOrPAMMHOT0 00ECTICUECHUSI.

Iloka3aTenu, KOTOpbIE BBIYMCISIOTCS C IOMOIIBIO METPUYECKHMX  IIKal, Ha3blBAIOTCA
KOJINYECTBEHHBIC, a OIpeleisieMble C TOMOLIbIO TMOPAJKOBBIX U KIACCU(PUKAMOHHBIX KA -
KayeCTBEHHBIE.

ATpuOyThl TPOTPAMMHOM  CHUCTEMBI, XapaKTEPU3YIOIIHME €€ KaueCTBO, HU3MEpPAITCA C
UCIOJIb30BAHUEM METPUK KauecTBa. MeTpuka ompeenser Mepy arpuOyTa, T.e. IepeMEHHYI0, KOTOpPOil
IIPUCBaNBAETCs 3HAUYE€HUE B pe3yjbTaTe HU3MEpeHHus.JlJid NMpaBUIIBHOIO HCIOJIb30BAaHUS pE3YyJIbTaTOB
M3MEpEeHUH Kaxkaasi Mepa UACHTUPHULIHUPYETCs MIKAJIOH U3MEpEeHUH.

Cranngapt ISO/IES 9126-2 pekoMeHIyeT MPUMEHSATH 5 BUOB IIKAI U3MEPEHUS 3HAYCHHH, KOTOPBIC
YIOPSIIOYEHBI OT MEHEE CTPOToi K OoJiee cTporoii:

— HOMMHAJbHAs WIKaJa OTPAXKaeT KaTeropuu CBOWCTB OLIEHMBAEMOIo O0beKTa 0e3 HX
YIOPSII0UYEHNUS;

— TOpAJKOBas IMIKaja CIYXHUT AJS YNOPAJOYMBAHMS XapaKTEPUCTUKU IO BO3PACTAHUIO WIIU
yOBIBaHUIO IyTEM CPABHEHUS UX C 0A30BBIMHU 3HAUYCHUSIMU;

— HWHTEpBaJbHAsA IIKaja 3aJaeT CYIIECTBEHHbIC CBOWCTBA OOBEKTa (HAampuMep, KaleHIaapHas
nara);

— OTHOCHUTEJbHAs LIKaJIa 33/1a€T HEKOTOPOE 3HaU€HNE OTHOCUTEIBHO BHIOPAaHHOM €TUHMIIBI;

— alcoiroTHas HIKajla yKa3blBaeT Ha (pakTHyecKoe 3HAUE€HUE BEJIUYMHBI (HampuMep, YUCIIO
omuOoK B mporpamme pasHo 10).

N3 Bcex obmacrell mporpaMMHON HH)KEHEpHH HaJeKHOCTH [IC sBIsieTcss caMoil MCCieIoOBaHHOU
obnactero. Eif mpenmectBoBasia pa3paboTka TEOPUM HAAEKHOCTH TEXHHYECKHUX CPEJICTB, OKa3aBLIas
BiusiHUE Ha paszButue HanexHoctu [IC. Bonmpocamu nanexsnoctu [1C 3anumanuces paspabotunku I1C,
IBITAsICh PA3HBIMU CUCTEMHBIMU CPEJICTBAMU 00ECIIEUNTh HA/IeXKHOCTb, YIOBJIETBOPSIOIIYIO 3aKa3UnKa, a
TaKXKe TEOPETHKH, KOTOpble, H3y4as mpupoay ¢yHkuumonuposanus IIC, cozmanmm maTemMaTHuecKue
MOJIEJIN HAJEKHOCTH, YYUThIBarolre pasHble acnekTsl padoTel [IC (BO3HMKHOBEHHME OIIMOOK, COOEB,
OTKa30B M [p.) M TMO3BOJISIONINE OLEHUTHh pealibHyI0 HaJe)KHOCTh. B pesynbrate HamexHocTs [1C
copmHpoBaIach Kak CaMOCTOSITENIbHASL TeOpeTHYecKas U nmpukiaanas Hayka [10.5-10.10, 10.16-10.24].

Hanexuocts cnoxubix I1IC cymecTBeHHBIM 00pa3oM OTIMYAETCs OT HAJAEKHOCTH ammapaTypbl.
Hocurenu nanubix (Qaiiibl, cepBep U T.I.) 007aJal0T BBICOKOW HAJEXKHOCTBIO, 3alMCH HAa HUX MOTYT
XpaHUTBCS JJUTENbHOE BpeMms 0e3 pa3pylieHHs, IMOCKOJIbKY (U3MYECKOMY pa3pylLICHHIO OHH He
IIOJIBEPIatOTCS.

C TOuKM 3peHHsI MPUKIIATHON HAyKH HAJIEKHOCTh - 3T0 criocoOHOCTh I1C coxpaHsATh cBOM CBOWCTBA
(6e30TKa3HOCTh, YCTOMUMBOCTD U JIp.), IPe0OPa30BbIBATE MCXO/AHBIE JaHHbIE B PE3yJbTaThl B TEUEHHE
OTIpPEICNIEHHOTO MPOMEXYTKa BPEMEHM IIPU OINPEIENIEHHBIX YCIOBUAX JKciulyarauuu. CHIDKEHUe
HajaexHocTH [1C mpoucxoauT u3-3a ommboK B TpeOOBAHUAX, TPOEKTUPOBAHUU U BBITOTHEHUH. OTKa3bl U
OLIMOKM 3aBUCAT OT croco0a MPOU3BOJICTBA MIPOAYKTA U MOSBISIOTCS B IpOrpaMMax MpU UX MCIIOIHEHUN
Ha HEKOTOPOM IIPOMEXKYTKE BPEMEHH.

Jlyia MHOTHX cUCTeM (IpOorpaMM U JAaHHBIX) HAJEKHOCTD - IJ1aBHas LiejeBast QyHKIIUS peann3aiim.
K HekoTOpbIM TuUmam cucteM (peajsbHOro BpPEMEHH, paJlapHble CUCTEMbI, CHUCTEMbI O€30MacHOCTH,
MEAUIIMHCKOEOOOPYJOBAHUE CO BCTPOEHHBIMU MpOrpaMMaMH M Jp.) MPEAbSBISIOTCS BBICOKHE
TpeOOBaHUs K Ha/IE)KHOCTHU, TaKHUE, KaK OTCYTCTBHE OIIUOOK, JOCTOBEPHOCTh, 0€30aCHOCTD U JIp.

Takum o6pa3om, ouenka HaaexkHocTH I[IC 3aBUCHT OT yHMClla OCTAaBUIMXCS M HE YCTPAHEHHBIX
omnOok B mporpamMmax. B xozae skcrutyaranuu [1C ommOku oOHapy>KUBalOTCs U ycTpaHsatoTes. Eciu npu
WCIPABIIEHUU OMIMOOK HE BHOCATCS HOBbIE WM, [0 KpailHEH Mepe, HOBBIX OIIMOOK BHOCHUTCSI MEHBIIIE,
4eM yCTpaHsieTcs, TO B XOJI€ AKCIUTyaTaluu HajaexHocTs [1C HenpepbiBHO Bo3pacTaeT. YeM MHTEHCHBHEE
MIPOBOAUTCS SKCILTyaTalus, TeM WHTEHCHBHEE BBISIBJISIIOTCS OLINOKHU U ObIcTpee
pacTeT HaJe)KHOCTh CUCTEMBI I COOTBETCTBEHHO €€ Ka4eCTBO.

Hanexunocts siBnsercs  ¢yHkuuedn ot omubok, ocraBmuxcs B [IC mocie BBoga ero B
skcrutyaraiuio. IIC 6e3 ommbok siBisiercs aOCOMIOTHO HaAekHbIM. Ho s Gonbliumx mporpamm
a0COJIIOTHAs HAZIeKHOCTh MPAaKTHUeCKH — HeAocTwkuma. OcraBmmecss HEOOHApyKEHHbIE — OIIMOKH
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IPOSIBIISIIOT ce0si BpeMsi OT BPEMEHM IpPU OINpPENEICHHBIX YCIOBUAX (HApUMeEp, NMPH HEKOTOPOi
COBOKYNHOCTHU MUCXOJIHBIX JaHHBIX) COIPOBOMKAECHUS U SKCIUTyaTallud CUCTEMBI.

Jia  ouenkn HajgexkHoctw [IC  ucnonp3yroTcss  Takue  CTaTUCTHMYECKHE — IIOKA3aTelNH,
KaK BEPOSITHOCTh M BpeMs 0€30TKa3HOM pabOThl, BO3MOXHOCTh OTKa3a M YacToTa (MHTEHCUBHOCTH)
oTka30B. [lockoJIbKy B KauecTBE NPUYMH OTKA30B pPAacCMaTPUBAIOTCS TOJBKO OLIMOKH B IpOrpaMmMe,
KOTOpBIE HE MOT'YT caMOyCTpaHuThbes, TO I1C ciaenyeT OTHOCUTD K KJIACCYy HEBOCCTAHABIMBAEMBIX CUCTEM.

IIpy KaXXAOM MpOSIBIEHWHM HOBOM OIIMOKM, KaK IpaBWJIO, IPOBOAUTCA €€ JIOKAIU3ALUS U
ucnpasienue. CTporo ropopsi, HabpaHHasi 10 3TOT0 CTaTUCTHKA 00 OTKa3axX TepsieT CBOE 3HAYEHUE, TaK
KaK 10CJI€ BHECEHUSI M3MEHEHUI POrpaMMa, 110 CYLIECTBY, SIBJSETCSI HOBOM MpOrpaMMoi B OTIUYUE OT
TOM, KOTOpas O TOr0 UCIIBITHIBAJIACK.

B cBsa3u ¢ ucnpasnenneM omubok B IIC HagexHOCTH, T.€. €€ OTAEIbHBIE aTpuOyThl, OyayT Bce
BpeMsl U3MEHATHCS, KaK MPaBWIIO, B CTOPOHY yiydmieHus. CienoBaTenabHO, X OLIEHKa OyleT HOCUTb
BpPEMEHHBIN U MPHOIMKEHHBIN XapakTep. [loaToMy BO3HHKaeT HEOOXO0AUMOCTh B MCIIOJIb30BaHUN HOBBIX
CBOMCTB, aJCKBAaTHBIX pPEAIBHOMY IIPOLECCY H3MEPEHUS HAACKHOCTH, TaKHUX, KaK 3aBHCHUMOCThb
MHTCHCUBHOCTH OOHAPYXEHHBIX OMIMOOK OT YHCja MPOrOHOB MPOTPaMMbI U 3aBUCHUMOCTH OTKa30B OT
BpeMeHu (pynkrmonuposanus [1C u T.11.

K (hakropam rapanTHH HaIEKHOCTH OTHOCSTCS:

— PHCK KaK COBOKYIHOCTb YI'p03, IPUBOJAIINX K HEOJArONPUATHBIM MOCIEACTBUSAM U yILEepOy
CUCTEMBI WU CPEJBL;

— YIpo3a Kak MpOsIBICHUE HEYCTOMUNBOCTH, HapylIatoliel 6€301acCHOCTh CUCTEMBI;

— aHaJM3 pUCKa - U3yYEHHE YTPO3bl WIIM PUCKA, UX YaCTOTA U MOCIEACTBHUS;

— LIEJOCTHOCTb - CIIOCOOHOCTb CUCTEMbI COXPAHATh YCTOHYHUBOCTb Pa0OTHI U HE UMETh PUCKa,

Puck mpeobOpa3yeT U yMeHbIIaeT CBOWCTBA HA/JEKHOCTH, TaK KaK OOHApYKEHHbIE OIIMOKU MOTYT
IIPUBECTH K YTPO3€, €CIIM OTKa3bl HOCAT YAaCTOTHBIN XapaKTep.

OcHnoenvle nonamus é npoonemamuxe naoexcuocmu I1C

®opmasibHO Mojenu oueHku HajgexHoctd IIC OasupyroTcss Ha TeEOpUM HAAEKHOCTH U
MaTEMaTUYECKOM amapare ¢ JOINYIIEHHEM HEKOTOPBIX OrPAaHUYECHMM, BIUAIONIMX Ha 3Ty OLEHKY.
['maBHBIM HCTOYHHUKOM HH(pOpPMAIUMHM, HCIOJB3YEMOW B MOJEISIX HAAECKHOCTH, SIBISETCS MpPOLEce
TecTUpoBaHus, 3kcrulyatauuu IIC m pasHoro BHMIa cuUTyalu, BO3HHKawomMe B Hux. Curyanuu
MOPOXKJAIOTCs  BO3HUMKHOBeHHEM omubok B IIC, TpebGyor ux ycTpaHeHHs [UIsl HPOJODKEHUS
TECTUPOBAHUS.

ba3oBbIMH TOHATHAMHU, KOTOpBIE MCHONB3YIOTCS B Mozensx HanexxHoctu [IC, smmsrores [10.5-
10.10].

Otxkas [IC (failure) - »to mepexon IIC u3 paboraroiiero cocrossHus B HepaOouee WM KOrja
MIOJIYYarOTCA PE3YyJbTaThl, KOTOPBIE HE COOTBETCTBYIOT 3aJaHHBIM JONYCTUMBIM 3HaueHusM. OTka3
MOKET OBIThb BbI3BaH BHEIIHMMHU (aKTOpaMu (M3MEHEHUSMU DJIEMEHTOB CpPEIbl JKCIUTyaTalluh) H
BHYTPEHHUMH - Aedexramu B camoii I1C.

Hedexr (fault) B [IC - 3T0 mociencTBre UCMONb30BAHUS AJIEMEHTA MPOrPaMMBbl, KOTOPbIH MOXET
IIPUBECTH K HEKOTOPOMY COOBITHIO, HAIPUMEP, B pe3yJIbTaTe HEBEPHOM MHTEPIPETALUU 3TOTO AJIEMEHTa
KoMIploTepoM (kak ommuOka (fault) B mporpamme) miau 4yernoBekoM (ommOKa (error) HCIIOTHUTENS).
Hedekt siBasieTcst clieACTBUEM OMIMOOK pa3padoTyHKa Ha JIF0OOM U3 IPOIIECCOB Pa3padOTKU - B ONUCAHUU
cnenuduKanuii TpeOOBaHUM, HAYAJBHBIX WM MPOEKTHBIX CHeUU(UKAIUAX, HKCIUTyaTallHOHHOM
JOKyMeHTanuu U T.1. JledekTsl B mporpamme, He BBISBICHHBIE B Pe3yJlbTaTe MPOBEPOK, SBISAIOTCS
HMCTOYHHKOM TOTEHIIMAIBHBIX omrOoK U oTKa3oB [IC. [IposiBieHue nedekra B BUIAE OTKa3a 3aBUCHUT OT
TOr0, Kakoil myTh OyJeT BBINOJHATH CHEHUAIUCT, YTOObI HAWTH OMIMOKY B KOJE€ MJIM BO BXOJHBIX
nauHbIX. OgHako He Kaxabii nedext [1C MoxeT BhI3BaTh OTKA3 MIIM MOXET OBITh CBsI3aH ¢ ACPEKTOM B
I1C nnu cpeapl. JIto60it 0TKa3 MOXKET BbI3BaTh aHOMAJIMIO OT MPOSBJICHUS BHEIIHUX OLIMOOK U JE€(PEKTOB.

Ommoka (error) MOXXeT OBbITH CIIEJICTBHEM HEAOCTaTka B OJHOM M3 mpoleccoB pazpadotku I1C,
KOTOpBIM TNPUBOAWUT K HENPABWIBHON HHTEpPHpETaluy MPOMEXYTOUHOW HHMOpMalnY, 3aJaHHOU
Pa3pabOTYMKOM HIIM NP NPUHITUU UM HEBEPHBIX PEIICHU.

NHTEeHCHMBHOCTh OTKAa30B - ATO 4YacTOTa TOsBICHUS OTKa3oB wwim nedektoB B [IC mpu ee
TECTUPOBAHUU WIN IKCIUTyaTallUH.

IIpyn BBISBICHHH OTKIOHEHHUS PE3YJbTATOB BBIIOJHEHUS OT OKUIACMBIX BO BPEMs TECTHPOBAHUS
WIM CONPOBOKIEHUS OCYLIECTBIISAETCS IIOMCK, BBIICHEHME IPUYMH OTKJIOHEHMH M HCIIpaBICHUE
CBSI3aHHBIX C 3TUM OLIMOOK.
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Mopenu ouenku HaaexHocTH [IC B kauecTBe BXOIHBIX MapaMeTPOB HCMOIB3YIOT CBEACHUS 00
ommoOKax, 0TKa3ax, X MHTEHCUBHOCTH, COOPAHHBIX B MPOLIECCE TECTUPOBAHUS U HKCIUTyaTaIl|H.

Knaccugpukayun mooeneit naderncnocmu

Kak wu3BecTHO, Ha MaHHBIH MOMEHT BpPEMEHH pa3padOTaHO OOJIBIIOE KOJIMYECTBO MOJCICH
HagexHoctu [1C u ux momudpukanumii. Kaxnas u3 3THX Mozeneil onpenenser (yHKUIUIO HaJIeKHOCTH,
KOTOPYIO MOYKHO BBIYHCIIUTH MpPH 33JaHUU €Hd COOTBETCTBYIOIIMX JaHHBIX, COOpPaHHBIX BO BpeMs
¢ynkunonuposanusi [1C. OCHOBHBIMU JaHHBIMHU SIBJISIFOTCSI OTKAa3bl M BpeMs. [[pyrue QOnoJHHUTENbHbIE
napameTpsl cBs3anbl ¢ TunoM I1C, ycinoBusMu cpesbl U JaHHBIX.

BBuagy Oombmoro pasHooOpaszus Mojenell HaJe)KHOCTH pa3padoTaHO HECKOJIBKO MOIXOA0B K
Kjaccupukauum 3TUX Mopeneil. Takue MoIXoJpl B IIEJIOM OCHOBBIBAIOTCSA HA MCTOPUU OIIMOOK B
npoBepseMoii u tectupyemoii I1C na stamax XL, Onnoii u3 knaccudukanuii moaenei Hagesxxnoctu [10
sapisiercs:  knaccudukanmss  Xerwa [10.10]. B Helt mnpemmaraercs paszieneHHe  MoOJeled  Ha
MIPOTHO3UPYIOIIUE, U3MEPUTEIBHBIC U OLEHOYHBIC (PUCYHOK 1).

[IporHo3upyromiye MoJeiau HaJIe)KHOCTH OCHOBAHBI Ha M3MEPEHHUU TEXHUYECKHX XapaKTePUCTHK
CO3/1aBa€MOI IPOTrpaMMBl: JUIMHA, CIOXKHOCTb, YMCIO LIMKJIOB U CTENEHb UX BJIOXEHHOCTH, KOJIMYECTBO
OLIMOOK Ha CTPAHUILY OIIEPATOPOB MPOTPaMMBI U AP.

Hanpumep, Mmoznens Motnu-bpykca ocHOBBIBaeTCS Ha JAJIMHE U CI0KHOCTU CTPYKTYpPBI IPOTrpaMMBbl
(KOMMYEeCTBO BETBEH, IMKJIOB, BJIO)KEHHOCTh IUKIOB), KOIWYECTBE M THIAX MEPEMEHHBIX, a TaKKe
uHTepdeiicoB. B 3Tux MoAensx ATUHA MPOTrPaMMBI CITYKHUT JJIsl TPOrHO3UPOBAHMS KOJMYECTBA OIINOOK,
Hanpumep, 17151 100 onepaTopoB nporpamMMbl MOKHO CMOJIETUPOBATH HHTEHCUBHOCTH OTKA30B.

Mojaean nagexnoct TC

/ y

Hporuosupyloupse Hamupureasinie Ouenovime
v v v v v v

Moneam

Moaeau Seq Moacamn ¢ Myccu, Moaem

Moacas Mogean Mot %
» nojacueTa nojacyeToM RO nojiceni
Xosncreaa Bpyxca < = . P

OLIHOOK OLIHOOK 00nacTH OUIA0OK

AAHHBIX

Pucynok 1 — Knaccudukanus Mozeneit HaaeXHOCTH
Mogens XoncTena NporHo3UpyeT KOJIMYECTBO OLIMOOK B ITPOrpaMMe B 3aBUCUMOCTH OT €€ 00beMa

¥ TAKHX JaHHBIX, KaKk ancito omeparmii ( 111 ) u omepanmos ( /12 ), a Take ux obmee dmcmo ( N Ls N\ 2

).

Bpems nporpaMMupoBaHuUs POrpaMMbI TIPEIIaraeTcsi BRIYKCISITE 110 CIAeAyIoIIeH GopMmyIie:
n1Na(ny logy ny + nologs na) logy ny

21985
.
rae cﬁ - yrcno Ctpayzaa (XoJcren NPUHSI paBHBIM 18 - YHCIIO YMCTBEHHBIX OTIEPAIMi B €TUHUILY
BPEMEHHU).
O06bem BeruncsieTcs 1o Ghopmysie:

V = (2+n3)logy (2+ ny),

rae /2 - MakcuMabHOE YHCIO pa3IMYHBIX OTepaIuil.

I/I3MepI/ITeHBHI)Ie MOoAaean MMpe€aHa3HA4YCHEBI JJISA HU3MEPCHUA HAaACKHOCTU IporpaMMHOTO
obecrieyeHus1, paboTaroILero ¢ 3aJJaHHOI BHEUIHeN cpenoil. OHU UMEIOT ClIeAYIOIINE OTPAHUYEHUS:

porpaMMHOE OOeclieYeHHe He MOAM(HUIUPYETCS BO BpeMsl IEpPHOAAa H3MEPEHHH CBOWCTB
HAJC)KHOCTH;

0OHapyKeHHBIC OIMOKHN HE UCTIPABIISIOTCS;
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U3MEpEeHUEe HaJEKHOCTH TPOBOAUTCS A 3a(UKCHPOBAHHONW KOH(HUIypaluyd IPOrpPaMMHOIO
obecreyeHus.

TunuyHeIM IPUMEPOM TAKUX MOJENeH sABIsArOTCS Moxenu Henbcona m Pamamyprubacranu u
ap.Mopenb oLeHKN HaiexKHOCTH HenbcoHa OCHOBBIBAETCS Ha BBINOJHEHUH K-TIPOrOHOB IPOTrpaMMBbl IpU
TECTUPOBAHUU U IIO3BOJISET ONPEICIUTD HAIE)KHOCTh

R(k) = exp|— Z Vit A(t)],

rae ') - Bpems BbimonHeHus -/ -mporoua,
HHTEPIPETUPYETCS KaK HHTEHCUBHOCTh OTKA30B.

B mporiecce HCIBITAHMI POrpaMMbl Ha TECTOBBIX ! !/ TIPOroHax OleHKa HaJEKHOCTH BBIYHCIISETCS
o gopmyne

R(l) =

<1

u npu @i = ' ona

At) = —=[In(1 —q)]

l—H,l

k

rae k- aucno HPOrOHOB IIPOIPAMMBIL.

Takum o0pa3oM, JaHHas MOJENb pPacCMAaTPUBAET IOJYYEHHbIE KOJIMYECTBEHHbIE JAaHHBIE O
IIPOBEICHHBIX MPOTrOHAX.

OneHouHbIE MOJIENH OCHOBBIBAIOTCS HA CEPUM TECTOBBIX IPOTOHOB M IPOBOJATCS HA 3Talax
tectupoBanus [IC. B TecTroBoil cpeme ompenensieTcsi BEpOSATHOCTh OTKa3a MPOrpaMMbl TPU €€
BBITIIOJIHEHUH WJIM TECTUPOBAHUH.

Otu  Tunbl Mojened MoryT npumeHatbces Ha odrtamax KL, Kpome Toro, pesynbraThl
IIPOTHO3UPYIOIIUX MOJEIEH MOIYT HCIOJIb30BaThCS KAaK BXOJHBIE IAHHBIE JJIS OLICHOYHOM MOJEIH.
Nmerores Mmoaenu (Hanpumep, Mojienb Mycchl), KOTOpbIE MOKHO paccMaTpUBaTh KaK OLIEHOYHYIO U B TO
e BpeMsi Kak u3MepuTebHyo moaens [10.16, 10.17].

Hpyro#i Bup knaccuduranuu moeneit npeanoxut ['oan [10.18, 10.19], cormacHo koTopoii Moenu
Ha/IeKHOCTH 0a3upyroTCs Ha OTKa3ax U pa3OMBarOTCs Ha YeThIpe Kiacca MoJeneit:

0e3 mojicuera OnnooK;

C MOJICYETOM OTKa30B;

C TOJICEBOM OIIHMOO0K;

MOJIEJIN C BBIOOPOM 00OJ1acTell BXOAHBIX 3HAUEHU.

Monenu 0e3 nmojacyera omKMOOK OCHOBAaHBl HA U3MEPEHUH MHTEpPBajia BPEMEHU MEX]y OTKa3aMH U
MO3BOJISIOT CIIPOTHO3UPOBATh KOJMYECTBO OLIMOOK, OCTaBIIMXCS B mporpamme. [locne kaxmoro orkasa
OLICHMBAETCSl HAJCKHOCTh U ONPEENeTCs CpelHee BpeMs 10 cieayrouiero orkasza. K takum moxensim
otHOcsTes Mozenu [xenuncku 1 Mopansl, [lluka Bynseprona u JIutByna-Bepamia [10.20, 10.21].

Monenu ¢ moacyeToM OTKa30B 0a3UpYyIOTCS Ha KOJIMYECTBE OMIMOOK, 0OHAPYKEHHBIX Ha 3a/aHHBIX
UHTEpBaJlaX BPEMEHU. BO3ZHUKHOBEHNE OTKa30B B 3aBUCUMOCTH OT BPEMEHH SBIIAETCS CTOXAaCTHYECKUM
MPOLECCOM C HEMPEPHIBHON MHTEHCUBHOCTHIO, & KOJUYECTBO OTKA30B SIBIISIETCS CIYYailHOM BEJIMYHUHOM.
OOHapy)XeHHbIE OIIMOKH, KaK MpaBUIIO, YCTPAHSIOTCS M MOATOMY KOJIMYECTBO OLIMOOK B EIUHHUILY
BpeMeHH yMmeHbmaercsa. K atomy knaccy mogmenent otHocstes monenu Illymana, Illuka- BynseproHa,
[TyacconoBckast Moaens u ap. [10.21-10.24].

Mopnenn ¢ moaceBoM OIIMOOK OCHOBAaHbI Ha KOJIMYECTBE YCTPAaHEHHBIX OMIMOOK M IMOJCEBE,
BHECEHHOM B IPOTpaMMy HCKYCCTBEHHBIX OHIMOOK, THI M KOJWYECTBO KOTOPHIX 3apaHee H3BECTHBHI.
3areM oOmpenensercs COOTHOIIEHHWE YKCIa OCTaBUIMXCS IPOTHO3ZUPYEMBIX OIIMOOK K YHCITY
UCKYCCTBEHHBIX ~ OIIMOOK, KOTOpPO€ CpaBHMBAETCS C COOTHOLIEHHEM 4YHcla OOHapyKEHHBIX
JNEHCTBUTENBHBIX OIIMOOK K YHUCIy OOHapyXEHHBIX HCKYCCTBEHHBIX OLIMOOK. Pe3ynbpTar cpaBHeHUs
UCIIOJIB3YETCSl I OLIEHKM HAACKHOCTH M KadecTBa IporpaMMsbl. Ilpu BHeceHMM W3MEHEHUH B
MIPOrpaMMy MPOBOJUTCSI TOBTOPHOE TECTUPOBAHUE M OLIEHKA HAJEKHOCTH. DTOT MOJAXOJ K OpraHU3aluu
TECTUPOBAHUS OTIMYAECTCS TPOMO3IKOCTBIO M PEIKO MCIOJB3YEeTCS H3-3a JOIMOJIHHUTEIHHOro o0beMa
paboT, CBSI3aHHBIX C MOAO0POM, BHIITOJIHEHUEM U YCTPaHEHUEM HCKYCCTBEHHBIX OIIMOOK.

Mogenu ¢ BbIOOpOM 00JaCTH BXOJHBIX 3HAYEHMH OCHOBBIBAIOTCS HA TEHEpAllMM MHOXXECTBA
TECTOBBIX BBIOOPOK M3 BXOJHOTO PACHpEleNeHUs, U OLEHKa HaJeKHOCTH MPOBOAUTCS MO MOJYyYEHHBIM
OTKa3aM Ha OCHOBE TECTOBBIX BHIOOPOK M3 BXOAHOI obsactu. K aToMy THITy MOzesell OTHOCUTCS MOJIENb
Henbcona u ap.
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Takum oOpa3om, kaccupuKaims MoIeTeH pocTa HaC)KHOCTH OTHOCUTEIIBHO MPOIIecca BBISBICHHS
0TKa30B, (PaKTUUECKH pa3/iesieHa Ha JIBE TPYMIIbL:

MOJIETIH, KOTOPBIE paCCMATPUBAIOT KOJMYECTBO OTKA30B KaK MapKOBCKHI MPOIIeCC;

MOJIETIN, KOTOPbIE pacCMaTPUBaIOT HHTEHCUBHOCTh OTKA30B KaK IMyaCCOHOBCKUMN MpPOIIECC.

dakTop pacmpeneneHUss THTCHCUBHOCTH OTKA30B pa3/iesieT MOJCIM Ha OSKCIIOHCHIIHAIbHBIC,
norapuMuuecKue, reoMeTpudecKkue, 0ailecoBCKUE U JIp.

MapkoBcKHe M IIyacCOHOBCKHE MO/IeJ I HAeKHOCTH
MapkoBCKUI IIPOLIECC XapaKTEPU3YeTCsl JUCKPETHBIM BpPEMEHEM U KOHEYHBIM MHOXKECTBOM
cocTossHui. BpemeHHOW mnapamerp mpoOeraer HEOTpULATEIbHBIE YHMCIOBBIE 3HAYEHUs, a IPOLECC

1)

. 2T .
(memoyka) ornpeaensieTcs HAOOPOM BEPOSITHOCTEH Tepexoa / 'r-f , T.€. BEPOSITHOCTBIO TieperTn Ha Il

-mare u3 coctosimsi | B cocrosrme -/ . TIpoliecc Ha3bIBACTCS OJHOPOIHBIM, €CITH OH HE 3aBHCHT OT 71 .
B wmopensax, Gasupyromuxcst Ha mpouecce MapkoBa, MPEAINONAraeTcsi, YTO KOJIUYECTBO AE(EKTOB,
oOHapyxeHHbIX B [IC, B 11000i1 MOMEHT BpeMEHU 3aBUCUT OT MOBEJCHHS CUCTEMBbI U MPEICTABISAETCS B
BHJIe crannoHapHo# mern Mapkosa [10.5, 10.7, 10.10]. IIpu 3TOoM KONMHMYECTBO ASPEKTOB KOHEUHOE, HO
SBJIIETCS. HEM3BECTHON BEIMUYMHOM, KOTOpas 3aJaeTcs JUIsl MOJENU B BUJE KOHCTaHTHI. IHTEHCUBHOCTh
otka3oB B [IC mim cKOpOCTh MpoXoja IO IeNH 3aBHCHUT JIMIIb OT KOJHYECTBA JE(PEKTOB, KOTOPHIE
ocramuch B IIC. K oaroit rpynme wmopneneit otHocarcsa: J[[xenuncku- Mopanast [10.20], Iuka-
Bynseprona, Hlantuxymepa [10.21] u ap.

Huxe paccMmarpuBaioTcs HEKOTOpbIE MOJENIM HAJIEKHOCTH, KOTOpble OOECHeYHMBalOT pPOCT
HagexHoctu 110 (momenmu pocta HagexHoctu [10.7, 10.10]), HaxoasT MMpPOKOE MPUMEHEHHE Ha dTare
TECTUPOBAHUS U OMUCHIBAIOT MpoIlecc OOHAPYKEHUS OTKA30B MPH CIEAYIOLIUX MPEANOI0KCHUSIX

Bce ommOku B [IC He 3aBUCAT IpyT OT Apyra ¢ TOYKU 3PSHUS JIOKAIN3ALUU OTKA30B;

WHTEHCUBHOCTh OTKa30B MPOMOPIMOHAIbHA TekymeMmy uuciay omubok B [IC (yObiBaeT mpu
TECTUPOBAHUU MPOTPAMMHOI0 00ECIICUEHHUS);

BEPOATHOCTbH JIOKATHU3AIMH OTKA30B OCTAETCS TOCTOSTHHOM;

JIOKAJIM30BaHHBIE OMIMOKH YCTPAHSIOTCS 10 TOTO, KaK TECTUPOBaHUE OyIET MPOJIOIKEHO;

IIPU YCTPAHEHUH OIINOOK HOBBIE OIIMOKH HE BHOCATCS.

[TpuBenem ocCHOBHBIE 0003HAYCHHUST BEIMYHMH MIPU ONTMCAHUU MOJIeIIEH pocTa HaJe)KHOCTH:

Il - yucno o6HapyxeHHbIX 0TKa30B 10 3a Bpems TecTUpoBaHuS;

X

- . Al 7
5«" - MOMEHTBHl BPEMEHHU OTKa30B (VIMTEITLHOCTh TECTUPOBAHUS N0 ! -OTKa3a), ’(-)f = X k

mpa b = l..... m .

- MHTEPBAJIBl BpEMEHU MEXy OTKazamu ! — lnt ,mpa b T L., ;

T_ - IPOJIOJKUTENbHOCTH TecTUpoBanus 110 (Bpems, 11 KOTOPOTo OMpEeIsIeTcsl HaIeKHOCTD);
N - olieHka yucia omu6ok B [1O B Hayasie TeCTUpOBaHMUS;

M - OIICHKA YHCITa IPOTHO3MPOBAHHBIX OLIMOOK;

MT - OLICHKA CPEJHETO BPEMEHHU 10 CJIEAYIOIIEro OTKAa3a;

E(T)
{ P/ OIICHKAa CpeﬂHeFO BpCMeHI/I pa(e;} BaBeleeHI/IH TCCTI/IpOBaHI/Iﬂ;

Var(T,)
R(t)

‘Z"*' \t). (GyHKIUS pUCKa B MOMEHT BpEMEHU L Mexay b — Lut -OTKa3aMH;
C - ko3 punrieHT MponopHUNOHATIEHOCTH;

- OIICHKAa JUCTICPCUU;

¢bynkuus HaaexHoctu [10;

b - wacrora oOHapyXeHHsI OIITHOOK.

Jlanee paccmaTpHMBaIOTCSI HECKOJIBKO MOJENEd pocTa HaAEKHOCTH, OCHOBAaHHBIE Ha JTHX
npennonomemmx 1 HUCIIOJIB30BaHUU pe3y.]'H)TaTOB TeCTI/IpOBaHI/ISI nporpaMM B 4aCTH OTKa30B, BpeMeHI/I
MEXIy HUMH U JIp.

Mogens [xenunckoro-Mopanael. B 3Toil  Mozenu UCHONB3YIOTCA HMCXOIHBIE JTaHHBIE,
HpI/IBe,Z[eHHBIe BBIIIC, 4 TAKXKC:

Tl - aucmo oOHApYKEHHBIX OTKA30B 32 BpeMs TECTUPOBAHUS,
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¥

! - UHTEPBaJIbl BDEMEHHU MEXKY OTKa3aMU;
|- MPOJIOJKUTENbHOCTh TECTUPOBAHMSL.

DyHKIKS pUCKa Zi(t) B MOMEHT BpEMEHU t pacronoxena Mmexay ! — I w1 umeer su:
Z:“J — ,_r-{.:'\ — Nj-1),

et = 1., :r:;ﬂ-_]{fiﬁ-.

OTa  (yHKUMS CUMTAaeTCA CTYNEHYAaTOH KyCOYHONOCTOSHHOW —(YHKIMEH C  MOCTOAHHBIM

KO3 (UIIMEHTOM TPONOPIUOHATBFHOCTA M BeNMYMHOM cTymeHun - C. Ouenka napaMeTpoB U N
MPOU3BOUTCS C HIOMOIILI0 CUCTEMbl YPABHEHUIA:

1

z:-”.\—_——zm X, =0
— NT — Z’”]- ni—p =0

m -

— . )&.

HpI/I 9TOM CYMMApPHOC€ BPEMA TCCTUPOBAHUSA BBIYUCIIACTCA TaK: Z-" | :
BLIXOI[HBIG MoKasarejin IJjid OLCHKHM HAACKHOCTU OTHOCHUTCIIBHO YKA3daHHOI'0O BpPCMCHU T

BKJIIOYAIOT:
M, =N —m

cpenHee BpeMs 10 TEKYIIEro OTKasza M m l/[\ o ”H” ;

CcpeaHee BpeM 10 3aBEPIIECHUS TECTUPOBAHNS U €70 JUCIIEPCUIO

1
ﬁrfr,uj — Z,\. |jr —y

(&
'."- —Ti } —
- (1¢)?

Var(T,) = >_._;

[Tpu sTOM PyHKITHS HATEHKHOCTUA BBIYUCISETCS IO PopMyIie:

Rml(t) = exp(—(N — m)ct),

npu £ = U u yucne OIMOOK, HAWJIEHHBIX W MUCTIPABIICHHBIX HAa KAKJIOM UHTEPBAJIC TECTUPOBAHUS,
PaBHBIM €UHULIE.

Mogens  Iluxa-Byneeprona.  Mogens  HCHOJNB3yeTCs ~ TOrja,  KOTJAa MHTEHCUBHOCTH
OTKa30B MPOMOPIIMOHATbHA HE TOJBKO TEKYIIEMY YHUCIY OMIMOOK, HO M BPEMEHHU, MPOIIEIIIeMYy C
MOMEHTA MOCJIEIHEr0 0TKa3a. McXoaHble JaHHbIE I 3TOW MOJEIN aHAJOTHYHBI BBIIIE PACCMOTPEHHOU
Mozenu Jxenuucku-MopaHsasl:

Tl - ypcno oOHapyKEHHBIX OTKA30B 32 BPEMsI TECTUPOBAHUS,

YHCII0 OCTABIINXCS OIIHOOK

A i - HHTCPBAJIbl BDEMCHHU MECXKY OTKAa3aMH,
l - IPOAOJDKUTCIIBHOCTE TECTUPOBAHUA.

DYHKIUK pHCKa Zi(t) B MOMeHT Bpemenn Mexay ¢ — | u 2 — 710 orkasamu onpexessiores

CJIETYIOIM 00pa3oM:

Zit)=¢cN —n;_y).tnei=1...., m: T,y <t<T;

m
=" X
Ota ¢yHKUUS SBISETCS JMHEWHOW BHYTPH KaKIOTO HHTEpBaja BpPEMEHHM MEXIy OTKa3aMH,
BO3pAacCTaeT ¢ MEHBIIMM yTJI0OM HakjoHa. OueHka ¢ ¥ N BbIUHCIAETCA U3 CUCTEMBI YPAaBHEHHM:

K BBIXOJHBIM IMOKA3aTCIIAM HAAC)KHOCTH OTHOCUTCIIBHO IIPOJOJIKUTCIBHOCTH T OTHOCATCA:

YUCJIO OCTABIIUXCS OLITUOOK Mm=N—m
cpeaHee BpeMs 10 caeayroiero otkaza MTt=(p /(2 (N - m) ¢) )1/2;
CpeaHee BpeMs JI0 3aBEPIIEHHs TECTUPOBAHKS U €0 JAUCIIEPCHSI
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E(T,) =) . /
— 2
, - N-m ~ m
Var(T,) = S ==
DYHKIUSA HAJCKHOCTH BEIYHCIISETCS 110 GopMyIIe:
. (N —m)ct?
Rr(t) = exrp(— 5 ).t > 0.

MO,I[GJ'II/I ITyaCCOHOBCKOI'O  THIIA 6a31/1py10Tc>1 Ha BBIBJICHHHM OTKa30B W MOACIUPYIOTCA

{M(t),t > 0}

HEOJIHOPOAHBIM IIPOLIECCOM, KOTOPBIH 3adaeT HEOJHOPOJHBIA MyacCOHOBCKHI

Alt)

nporecc ¢ pyHKIUEH WHTEHCUBHOCTH , UTO COOTBETCTBYET 00ILIeMy KoiuuecTBy oTka3os IIC 3a

BpeMs1 €ro UCIIOIb30BAHUS

Mogens ['oeno-Oxymoro. B ocHOBe 3TOil Mojenu JIEKUT OMHCAHUE Mpolecca OOHApYKEHUs
OLIMOOK € MOMOIIBIO HEOJHOPOIHOTO ITyaCCOHOBCKOI'O IpoIiecca, €€ MOXKHO paccMaTpuBaTh Kak MOJIENb
9KCIIOHEHIIMAJIBHOIO pOCTa. B 3TOM MOJ€IM MHTEHCUBHOCTh OTKAa30B TAK)Ke 3aBUCHUT OT BpemeHu. Kpome
TOr0, B HEH KOJIMYECTBO BBISBICHHBIX OIIMOOK TPAKTyeTCs KaK CilydaiHas BeIMYMHA, 3HAYCHHE KOTOPOH
3aBHCHUT OT TECTA U JIPYTHX YCIOBHBIX (PaKTOpPOB.

HcxonHele JaHHbIE 3TON MOJEIIN:

Tl - aucno oOHApYKEHHBIX OTKA30B 32 BPEMS TECTUPOBAHHS,

X ! - HHTEepBAJIbI BPEMEHU MEXy OTKa3aMHy;
|- IIPOJIOJKUTEIIBHOCTD TECTUPOBAHMS.
OyHKIHA cpezIHero 4Kclla 0TKa30B, 0OHAPYKEHHBIX K MOMEHTY [ , IMEeT BUJ

m(t) = l—r_m].
qit) =0

rae f ) o- HNHTCHCUBHOCTDL 06Hapy>KeHI/I$I OTKaA30B U IIOKaA3aTcJIb pOCTa HaICKHOCTHU
Alt)

CDYHKHI/UI HMHTCHCHUBHOCTHU K B 3aBUCHUMOCTH OT BPCMCHU pa60TbI [0 OTKa3a paBHa
" -t
At)=Nb".t = 0.

Onenka b w N [IOJIy4arOTCs U3 PELICHUs ypaBHeHHﬁ:

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

BrIxonHbIE TOKa3aTeIN HaACKHOCTH OTHOCUTEIBHO BpEMCHU T OIIPCACIIAIOT:

0,T]

cpenHee 4yuciao  omMOOK, KOTOopble ObUlM  OOHapyXeHbl B  HHTEpBaje , TIo

dopayre E(N7)= N r-.rp{_—hTJ’

(GYHKIUIO HA/IEKHOCTU

Ry(t) = exp(N(e " — e ")) ¢ > ()

B sT0ii Monenu oOHapykeHHe OIIMOKM TPAKTYeTCsl KaK cllydaiiHas BEJITMYMHA, 3HAUYCHHE KOTOPOH
3aBHCHUT OT TECTA U ONEPAITMOHHON CPEIbI.

B napyrux Mozensx KOJIM4ecTBO OOHApYKEHHBIX OIIMOOK paccMaTpHUBaeTCsl Kak KOHCTaHTa.B
MOJIENISIX POCTa HAJCKHOCTH MCXOTHOW WH(pOpMaNue s pacyeTra HaJe)KHOCTH SIBISIFOTCS HHTEPBAJIBI
BPEMEHU MEXIYy OTKa3aMH TECTUPYEeMOH MpOorpaMMbl, YHCIO OTKa30B U BpeMs, JUIsI KOTOPOTO
OTpeesieTcs HaIeKHOCTh MPOrpaMMbl Mpu oTKaze. Ha ocHoBaHWU 3TOW WHEOOpPMAIUU MO MOJEISIM
OTIPEJIeNIAIOTCS TIOKA3aTeN! Ha/Ie)KHOCTH BUA:

BEPOSTHOCTH 0€30TKa3HON padOTHI;

CpeaHee BpeMs /10 CIeIYIOIIEro 0TKasa;

YHUCJIO HEOOHAPY)KECHHBIX OTKA30B (OIIHOO0K);

CpeaHee BpEMs NONMOJIHUTCIBHOI'O TECCTUPOBAHUSA ITPOTrpaMMBI.
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Mogens aHanmu3a pe3yJbTaToOB IPOTOHA TECTOB MCIOJIB3YeT B CBOHMX pacyerax ooOlee YHcio
DKCIIEPUMEHTOB ~ TECTUPOBAaHWUSA M  YHCIO  OTKAa30B. OTa  MOJEIb  ONPENEsieT  TOJIBbKO
BEPOSITHOCTH 0€30TKa3HOM pabOTHl MpOrpaMMbl U BhIOpaHa AJIsi CIIydaeB, KOTJa MPEeAbLAYIIHE MOJIEIN
HEJIb3sl MCIIOJIb30BaTh (M0 JIaHHBIX, HEKOPPEKTHOCTb BblUMCIEHUI). Dopmyrna omnpenencHus
BEPOSTHOCTH 0€30TKa3HOM pabOTHI O YMCITY MTPOBEACHHBIX YKCIIEPUMEHTOB UMEET BUJI

P =1— Nex/N.
riue Nex - ancno ommbounsix 9KCIIEPUMEHTOB, N - aneno IIPOBEECHHBIX HKCIEPUMEHTOB JJIs
npoBepku padotsr [1C.

Takum 00pa3zom, MOXHO clienaTh BBIBOA O TOM, uTO Mojenu HajaexxHocTd [IC ocHoBaHbl Ha
BpeMEHH (YHKIIMOHUPOBAHUS W/UIU KOJMYECTBE OTKA30B (OMHMOOK), MONYYCHHBIX B TpOTrpamMmax B
Ipolecce HMX TECTUPOBAHUA WM JKCIUlyaTauuu. Mojaenn HaJeKHOCTH YUYUTBHIBAIOT CIyYalHbIN
MapKOBCKHH U TIyaCCOHOBCKHMH XapakTep COOTBETCTBEHHO IIPOLIECCOB OOHAPYKEHUS OIIMOOK B
[porpamMMmax, a TaKkke XapakTep U UHTEHCUBHOCTb OTKAa30B.

@dopma npeacTraBJieHus pe3yabTarTa:

Lens paboTsr

Brenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCMOIb3YEMbIE MTPH BBHITOJIHEHUU PaOOTHI.
Onucanue paboThI

3axiroueHue (BbIBObI)

CrHucoK UCTIOIB3yeMOH JINTEPATYPHI

ok wnE

Kputepun onenkmn:

PaboTa BBIIOJIHEHA MOJHOCTHIO M HE COJACPKHUT OIMIMOOK, CTYACHT I'PaMOTHO MPEACTaBUI OTYET —
OLIEHKA «OTIMYHO.

PaboTta BBINIOJHEHA MOJHOCTHIO, HO COJCPXKHUT He Oosee JBYX OHIMOOK, CTYIEHT TI'PaMOTHO
MIPEICTaBUI OTYET — OLIEHKA «XOPOILIOM.

PaGora BemonHeHa ¢ ommOKamMH, CTYIAEHT TMPEACTaBWI KpaTKUid OTYeT — OIIeHKa
«yI0BJIETBOPUTEIILHO.
PaGora BbIMONHEHa ¢ TpyOBIMH OIIMOKAaMHU, OTYET COCTABJIEH HErpaMOTHO — OILIEHKa

«CHEYAOBJICTBOPUTCIBLHO.
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JlabopaTopHoe 3aHsiTHe Ne 12
Pa3pa0doTka TecTOBBIX ClleHAPHEB (TECT-KeMCOB), OLEHKA HE00X0AMMOr0 KOJIM41€eCTBA TeCTOB,
OpPraHMu3auMs TECTUPOBAHUS

Lesb: oleHUTh HEOOXOAMMOE KOJIHMUECTBO TECTOB, pa3padoTaTh TECTOBHIE CLIEHAPUH (TECT-KEHCHI),
MIPOBECTU TECTUPOBaHKE, CHOPMUPOBATH TECTOBYIO TOKYMEHTALIUH.

Bbinosinus padory, Bel Oyaere:

ymembs:

— Y2 ucnosib30BaTh METO/BI 7Sl OJyYeHUs KOJa C 3a/1aHHOI (PYHKIIMOHATBHOCTBIO U CTEIICHBIO
KauecTBa;

— Y3, ananm3upoBaTh NPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIIHUIO;

— ¥Y9. oueHuBaTh pazMep MUHUMAJILHOTO HAOOpa TECTOB;

— V10. pazpabarbIBaTh TECTOBBIEC MAKETHI U TECTOBHIE CLICHAPHH.

— VY13 BBINOJHATH TECTUPOBAHUE UHTETPALIUH.

MarepuajibHoe obecneyeHune:
[MTaker Microsoft Office, moctym k Internet pecypcam, Visual Studio.

3aganme:
1. BemosHUTE OIEHKY HEOOXOJUMOTO KOJIMYECTBA TECTOB JUISI ONpENETICHUs KayecTBa
MIPOTrPaMMHOTO TIPHIIOKEHUS JUIS TECT Keiica:

JlernictBue Oxunaemslil pe3ynbTaT

®dopMma OTKphITa

1. OtkpeiBaeM hopmy oTrpaBku | Bee moss mo yMoT4aHuio mycThl
COOOIIEHHS OO0s3aTenbHBIE OIS IOMEYEHEI - *
Knonka "OtnpaBuTh" He akTUBHA

2. 3anonHseM 1nost GopMBl:
Tun oOpamenus
KoHnrtakTHOE 11110
KonrtakTtHblii Tenedon
Coob1enue

o 3amonHEHbI
Knomnka "Otnpasuts" - aktuBHa (Enabled)

Ecnu BBeeHHbIE TaHHBIE KOPPEKTHBI -

Coobmienne "3asBka OTIpaBeHAa " BBIBECHO HA HKPAH.

HogBas 3asBka nosiBuiachk B CIUCKE HA cTpaHulle "3asBKu'.
Ecnu BBeneHnbie nanubie HE KOppeKTHBI -;

BanupmanuoHnHoe coo0IIeHHE CO BCEMHU OIMOKaMU BLIBEJICHO Ha
JKpaH.

3asBka HE nmosiBunace B ciucke Ha cTpaHuile "3asaBKu'.

3. HaxxumaeM KHONKY
"OTtnpaButs"

2. Omenntre HEOOXOAMMOE KOIUYECTBO TECTOB ISl pa3pabOTaHHOTO MPOTPAMMHOIO MPOAYKTa
(maboparoproe 3amanume Ne 10), paspaboraiiTe TECTOBBIE CIleHApUU (TECT-KEWUCHI), TMPOBEINUTE
tectupoBanue. Omnpenenute 3agadud AOpabOTKU MporpaMMmHOro mpoaykra. ChopMuUpyHTE TECTOBYIO
JTOKYMEHTAITHIO.

IMopsinok BBINOJTHEHUS PA0OTHI:

1. BBIOTHUTE  OIIEHKY HEOOXOAMMOTO KOJNMYECTBA TECTOB [UIsl OMpEAeNieHUs KadecTBa
MIPOrPaMMHOTO TIPUJIOKEHHS JIJIS TECT Kelica

2. W3yuuTh mpearaeMblii TEOPETUUECKHUI MaTepHal Mo TeMe.

3. Omnpenenutp HEOOXOIUMBIE BHIBI TECTUPOBAHUS i1 Pa3padOTaHHOTO TMPOTPAMMHOTO
npoaykra (;1aboparopuoe 3anstue Ne 10).

4, OrueHuTh HEOOXOAUMOE KOJINYECTBO TECTOB.
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PazpaboTtars TecTOBBIE CLIeHApUU (TECT-KEUCHI).
[IpoBecTun TecTupoBaHUE:

Omnpenenutsd 3a7auu 10paObOTKU MPOTPAMMHOTO MPOAYKTA.
CdopmupoBaTh TECTOBYIO TIOKYMEHTALIUIO.
Cdopmuposats oTder 0 padore.

©oo~No O

Xopn padoThr:

Kparkue Teoperuueckue cBeeHHs

TectoBoe [TokpeiTue (Test Coverage)

TecroBoe IlokpbiTHE- 3TO OJIHA U3 METPHUK OLEHKH KauecTBa TECTHPOBAHUS, MPEACTABIIONIAs U3
ce0s TUIOTHOCTD MOKPBITUS TECTAaMH TPeOOBaHUI MO0 UCTIOTHIEMOTO KOJIa.

Ecnu paccMarpuBath TeCTUPOBaHHUE KaK "TIPOBEPKY COOTBETCTBUS MEX/Y PEaTbHBIM U OKUIAEMbIM
MOBEJICHUEM IPOrPaMMBbI, OCYIIECTBIIsIeMasi Ha KOHEYHOM Habope TeCTOB", TO MMEHHO 3TOT KOHEYHBIH
Habop TECTOB U OYAET ONPENEIATh TECTOBOE MOKPBITHE:

UYeM BbIIIe TpeOyeMblil YpOBEHb TECTOBOI'O MOKPHITHS, TeM OOJbIlE TECTOB OyIeT BBIOpAHO, IS
IIPOBEPKH TECTUPYEMBIX TPEOOBAHUI MU UCIIOIHIEMOT0 KOJa.

CHOXHOCTH  COBPEMEHHOTO IPOTPaMMHOIO  oOecredeHuss W HH(PPACTPYKTYpHl  CHETAIIO
HEBBIIIOJHUMOM 3ajauy npoBeleHHus TectupoBaHus co 100% TtecrtoBbiM mnokpeiTueM. Ilostomy s
pa3paboTku Habopa TecTOB, OOECIeUMBAOUIETO Ooyiee MEHEee BBICOKHMH YpPOBEHB IOKPBITHS MOXHO
HCIOJIb30BATh CIIELUAIbHBIE HHCTPYMEHTHI JIMOO TEXHUKH TECT JU3aiiHa.

CymecTByeT 2 MUPOKO MPUMEHSIEMBIX MOIX0/Ia K OIICHKE U H3MEPEHHIO TECTOBOTO MOKPBITHS:

IToxpeiTue TpeboBanuii (Requirements Coverage)- olieHKa MOKPHITUS TeCTaMU (YHKIIMOHAJIBHBIX U
He(YHKIMOHATIBHBIX TPEOOBAaHHMI K MPOAYKTY IyTeM IOCTPOCHHS MaTpHUI] TpacCUpoBKHU (traceability
matrix).

[MokpeiTe koma (Code Coverage)- OlLEHKAa MOKPBITHS HCIOJHAEMOTO KOJa TECTaMH, IyTeM
OTCJIEKHMBAHUS HEMPOBEPEHHBIX B MPOLIECCE TECTUPOBAHUS YAaCTEH IPOrpaMMHOI0 00ecreueHHs..

Paznunumnsa: Meton mnoKpeITHS TpeOOBaHUM COCpPENOTOYEH Ha IPOBEPKE COOTBETCTBUS Habopa
IIPOBOJIUMBIX TECTOB TPeOOBAHUSAM K NMPOJYKTY, B TO BpeMsl KaK aHAJIU3 MOKPHITHS KOJa - Ha MOJHOTE
MIPOBEPKH TECTaMH, pa3padOTaHHON YacTH MPOAYKTa (MCXOIHOTO KOAA).

Orpannyenus: MeToJ1 OLIEHKH MOKPBITUS KO/a HE BBIIBUT HEpealn30BaHHbIE TPEOOBAaHUS, TaK Kak
paboTaeT HE C KOHEYHBIM MPOAYKTOM, a C CYIIECTBYIOIIUM HMCXOTHBIM KOJOM. METOA TOKPHITHS
TpeOOBAHUI MOKET OCTaBUTh HENPOBEPEHHBIMU HEKOTOPHIE YYACTKHU KOJa, MOTOMY YTO HE YYHUTHIBAET
KOHEUHYIO PeaH3aInIo.

IToxpeiTue TpedoBanumii (Requirements Coverage)

PacdeT TecTOBOTO MOKPHITHS OTHOCHTEIHHO TPeOOBAHUHN TPOBOIAMUTCS IO (OpPMYIIE:

Tcov = (Lcov/Ltotal) * 100%,
rzae: TCOV- TecToBoe MOKphITHE, Lcov - kommuecTBO TpeOOBaHUM, MPOBEPSEMBIX TECT Kelicamu, Ltotal-
o0111ee KOJIMYECTBO TpeOOBaHUMA

Jlnist u3MepeHus IOKPBITUS TPeOOBaHUH, HEOOXOIUMO TIPOAHATM3UPOBATH TPEOOBAHUS K TIPOTYKTY
U pa30ouUTh X HA MYHKTHL. ONIMOHAIBHO KaXKIBIH MyHKT CBA3BIBAECTCS C TECT KelcaMu, MPOBEPSIOIUMHI
ero. COBOKYITHOCTB 3TUX CBSI3EH - U SIBIISIETCS MaTpuUlleii TpaccupoBKH. [IpociennB cBsA3M, MOKHO TIOHSTh
KaK1e UMEHHO TpeOOBaHMUs IPOBEPSIET TECTOBBIN CiTydai.

Tectsl, He cBsI3aHHBIE ¢ TPEOOBAHUSAMHU HE HMEIOT CMbIcia. TpeOoBaHMsI, HE CBSI3aHHBIE C TECTAMH -
3TO "Oenble NATHA", T.€. BHIINOJIHUB BCE CO3JaHHBIE TECT KEHCHI, HEJIB3s 1aTh OTBET PEaM30BaHO JaHHOE
TpeOoBaHUE B MPOAYKTE MM HET.

JUis OoNTUMH3AlMM TECTOBOTO TMOKPBITHA IPU TECTHMPOBAHWU Ha OCHOBAaHMHM TpeOOBaHUH,
HAWTYYIIAM CITIOCOOOM OyJeT MCIOIb30BaHNE CTAaHIAPTHBIX TEXHUK TecT nu3aiiHa. [Ipumep pazpaboTku
TECTOBBIX CIIy4yaeB 10 UMEIOIUMCS TpeOOBaHUAM paccMOTpeH B paszene: "llpakTndyeckoe mpuMeHeHue
TEXHHK TeCT Au3aiiHa Mpu pa3padoTKe TecT KehHcoB"

[ToxpsiTue xona (Code Coverage)

Pacder TecTOBOrO MOKPHITHS OTHOCHTENBHO HCIIOIHSAEMOTrO KOJa MPOrPaMMHOTO OO0ECIIeUeHUs
IPOBOJUTCS 10 hopmyie:

Tcov = (Ltc/Lcode) * 100%,
rne: TCOV- TecToBoe MOKphITHE, Ltc- KOJ-Ba CTPOK KOAA, MOKPHITHIX TecTamH, Lcode- obmiee koi-BO
CTPOK KOJa.
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B mHacrosimee Bpemsl CyIIECTBYeT WHCTpyMeHTapuii (Hampumep, Clover), mO3BONSIOIINN
MPOaHAIM3UPOBATh B KaKHe CTPOKH ObUIM BXOXKIACHHSI BO BpeMs IMPOBEACHMS TECTUPOBAHUA, Oarogaps
YeMy MOKHO 3HAUUTENIbHO YBEIMYUTH MOKPBITHE, JO0OABUB HOBBIE TECTHI JJIi KOHKPETHBIX CIy4aeB, a
Takke HM30aBUTHCS OT AyONMpyromux TecToB. lIpoBeaeHue Takoro aHaiM3a KoJa W IOCIEIyIOIas
ONITUMH3AINS TOKPBITHS TOCTaTOYHO JIETKO pPealn3yeTcsl B paMKax TeCTUpOBaHUs Oeroro simmka (white-
box testing) mpu MOAYJIBHOM, UHTETPALIMOHHOM M CHCTEMHOM TECTUPOBAHHMH; MPU TECTUPOBAHUU Ke
yepHoro smmka (black-box testing) 3amaga cTaHOBUTCS IOBOJBHO JOPOTOCTOSIICH, TaK Kak TpeOyeT
MHOTO BPEMEHH U PECYpCOB HAa YCTAHOBKY, KOH(MUIYypallMi0 M aHAJIU3 Pe3yJbTaToB paldOThI, KaK CO
CTOPOHBI TECTUPOBIIUKOB, TaK U pa3pabOTUYMKOB.

Texuuku tect au3aiina (Test Design Technics)

MHorue TI0Ju TECTUPYIOT M IHIIYT TECTOBBIE ciydau (test cases), HO HE MHOTHE MOJb3YIOTCS
CHelMabHBIMK TEXHUKaMHU TecT nu3aiiHa. [locTeneHHO, HaOUpasch OMBITA OHU OCO3HAIOT, YTO
MOCTOSTHHO JICJIAIOT OJJHY H Ty e padoTy, MOIIAr0NIyl0cs KOHKPETHBIM IIpaBmiIaM. M Toraa OoHM HaX OfT,
YTO BCE 3TU MPABUJIA y)KE OMUCAHBI.

[Ipemiaratro BaM 03HaKOMHTBHCS C KPATKHM OIMCaHHEM HanOoJjee paclpOCTPAHEHHBIX TEXHUK TECT
nu3aiHa;

DksuBaneHtHoe Paznenenue (Equivalence Partitioning - EP). Kak npumep, y Bac ecTh Juamna3oH
JOMYCTUMBbIX 3HaueHuil oT 1 mo 10, BBl HOJKHBI BBIOpaTh OJAHO BEpHOE 3HAUEHUE BHYTPU HHTEpBaia,
CKa)keM, 5, ¥ 0JTHO HEBEpHOE 3HaYeHHE BHE HHTepBaia - 0.

Awnanmus I'pannunbix 3navenuii (Boundary Value Analysis - BVA). Eciu B3sTh npriMep BbIlIIe, B
KayecTBE 3HAYCHUH U1l TMO3UTHBHOTO TECTHUPOBAHUS BbIOEPEM MHHHMAIbHYI0O U MaKCHMaJbHYIO
rpanuisl (1 1 10), u 3HaueHus 6ospine 1 MeHbie rpanuil (0 u 11). Aranu3 ['paHUYHBIN 3HAYCHUH MOYKET
OBITh IPUMEHEH K IIOJISIM, 3aIHUCsM, (aiiyaM, WK K JIF000T0 poAa CyITHOCTSIM, UMEIOIIUM OIpPaHHYCHHS.

IMpuunna / Cnencreue (Cause/Effect - CE). Dro, kak mnpaBmio, BBOA KOMOWHAIIUH YCIOBHiA
(mpuuuH), 1S oydeHus: otBeta oT cuctemsbl (Crieactsue). Hanmpumep, BbI poBepsieTe BO3ZMOXHOCTh
N00aBIATh KIUMEHTA, UCIONb3Yys ONpeAeTeHHYI0 dKpaHHylo (Gopmy. [ns atoro Bam HeoOxoaumo Oyner
BBECTU HECKOJIbKO mosed, takux kak "HWms", "Anpec", "Homep Tenedona" a 3arem, HaxaTb KHONKY
"Jlo6aBuTh" - 312 "[Iprunna". [locne Haxkatus kHomnku "J{o6aBuTh", cucreMa nqo0aBseT KIuEHTa B 0a3y
JAHHBIX W TTOKa3bIBACT €r0 HOMEP Ha dKpaHe - 310 "Crnencraue.

IMpenyraapiBanue ommbku (Error Guessing - EG). D1o koraa TecT aHATUTHK HCIONb3YEeT CBOU
3HaHUS CHUCTEMBl W CIIOCOOHOCTh K MHTEPIPETAUU CHeNu(PHUKANud Ha TPEAMET TOTO, YTOOBI
"mpenyranaTte" MpH KaKUX BXOIHBIX YCIOBHMSX CHCTEMa MOXET BbAaTh omuOKy. Hampuwmep,
crenuguKanus roBOpUT: "MoJb30BaTeNb JOJKEH BBecTH kojn'. TecT aHamuTuk, Oyzner aymars: "Uro,
ecim s He BBeny koxa?", "Uro, ecnm s BBeny HENpaBWIBHBIM KoA? ", W Tak jainee. OTO M €CTh
MpeayraabBaHue OMINOKH.

HcuepneiBatoniee TectupoBanue (Exhaustive Testing - ET) - ato kpaiinuii cinydait. B npenenax
ATON TEXHUKH BbI JIOJDKHBI IPOBEPUTH BCE BO3MOYKHBIE KOMOWHAIMH BXOJIHBIX 3HAYECHUH, U B TIPUHIIHIIE,
3TO JOJDKHO HaWTH Bce mpoOsiembl. Ha mpakTuke NpUMEHEHHE 3TOro MeToJa He IpeJCTaBIIsAeTCs
BO3MOYKHBIM, U3-32 OTPOMHOTO KOJTMYECTBA BXOTHBIX 3HAYCHUH.

IIpakTHyeckoe MpUMEHEHNE TEXHUK TECT JU3aiiHa npu pa3paboTKe TeCT KeicoB

MHorue 3HaloT, 4TO Takoe TeCT Au3aiiH, HO HE BCE yMEIOT €ro MpHUMEHsTh. YTOObI HEMHOIO
NPOSICHUTh CHUTYallMIO, Mbl PEIIMIM NPEASIOKUTh BaleMy BHUMaHHIO IOCIEA0BATEIbHBINA MOAXOJ K
pa3paboTKe TECTOBBIX CIIy4aeB (TECT KEICOB), HCIOIb3Ysl CaMble MPOCTEUITNETEXHUKU TECT AU3aiiHa:

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

Ananus I'pannunbix 3Hadenuit (Boundary Value Analysis), nanee B tekcte -BVA

[IpenyransiBanue ommbku (Error Guessing), nanee B Tekcre -EG

[Mpuunna / Cnencreue (Cause/Effect), namee B Texcre -CE

[Tnan pa3pa®oTKH TECT KEHCOBIpPEAIaraeTcs CIeayOIIHA:

AHanu3 TpedOBaHUH.

Omnpenenenre HabOpa TECTOBBIX TaHHBIX Ha ocHoBanuu EP,BVA EG.

Pa3paborka mabmona Tecta Ha ocHoBanuu CE.

Hanmncanue Tect keiicoB Ha OCHOBAHUU MEPBOHAYAIBHBIX TPEOOBaHUI, TECTOBBIX JAHHBIX U IIaroB
TecTa.

Jlasiee Ha mpuMepe, pacCCMOTPUM IPEIIOKEHHBIN TOAXO.

[Tpumep:
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IIporecTupoBarts

(GyHKIMOHATBHOCTh (OPMBI  TIpUeMa 3asgBOK, TpeOOBaHHA K KOTOPOI

MIPEA0CTABIICHBI B CJICTYIONICH TaOIHIIe:

OeMeHT

Tun
3JIEMEHTA

TpebGoBanus

Tun oOparneHust

combobox

HaGop nanubIx:

KoncynbTanus

IIpoBenenue TecTupoOBaHUs

Pa3menienue pexiamsl

OmmOka Ha caiite

*- Ha IPOILECC BBIMIOJIHEHUS ONepaIiy IpUeMa 3asiBOK HE BIIUSET.

KoHTakTHOE JIUIO

editbox

1. OGsa3aTenpHOE I 3aII0THEHUS
2. MakcuManbHO 25 CUMBOJIOB
3. Ucnonws3oBanue mudp U Crel CHMBOJIOB HE JOITYCKACTCs

KouTtakTHbIN
TenedoH

editbox

O06s13aTenbHOE A71s 3aM0JIHEHUS

Jonyctumbie cuMBOITHL "'+" U i psI

"+" MOKHO UCMOJIb30BaTh TOJIBKO B Hayajae HoMepa

Jonyctumblie pOpMaThI:

HauuHaeTcs ¢ Tiroca - 11-15 mudp +31612361264 +375291438884
0e3 roca - 5-10 mudp, Hanpumep: 0613261264 2925167

Coo0menue

text area

1. O0s3arenbpHOE IS 3aI0IHEHUS
2. MakcumanpHas minHa 1024 cumBoiia

OTnpaBuThH

button

Cocrosinue:

1. TTo ymomryanuto - He aktuBHa (Disabled)

2. Ilocnme 3amonHeHUst O00S3aTENbHBIX TOJIEW  CTAaHOBHUTCS
axtusHa (Enabled)

JlercTBUs mocie HaxKaTus

1. Ecniu BBeleHHBIE JTaHHBIE KOPPEKTHBI - OTIIPaBKa COOOIIEHUS

2. Ecnu BBenennwle nanHble HE koppekTHbl - BaauaallMoOHHOE
coo0mIeHne

BapI/IaHT HCIIOJIb30BaHUA (I/IHOI‘,[[a €ro MOXCT U HC 6I>ITB) OPCACTABJICH HA PUCYHKC 1.

1. Ananus TpeboBaHu
Yuraem, aHaTU3UpyeM TpeOOBaHUS U BbIIEISIEM IS Ce0sl CIeAYIOIINE HIOAHCHI:

KakKue 13 [ojIe o0s13aTeabHble IS 3all0JIHEHNS?

MMEIOT JIM 10JI1 OTPaHUYEHUS 10 JUIMHE WM 110 pa3MEPHOCTH (TpaHUILIbI)?

KaKue U3 MoJei UMeIoT crieruaibHble popmarsi?

2.0mnpenenenre Habopa TECTOBBIX JaHHBIX

OtrankuBasich OT TpeOOBaHMI K MOJISIM, UCIIOIB3YS TEXHUKH TECT JU3aliHa HAUWHAEM OIpesiesieHue
Habopa TeCTOBBIX JAHHBIX:

Data Added
OK
v Form
NOK

4 Ermor on page

Pucynok 1 — BapuaHT ncnonb3oBaHus
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B 3aBHUCHMOCTH OT TOr0 OOs3aTeNIbHOE TOJ€ WJIM HET, ONpEACiINM Kakue IMoJisi HeoOXOIMMO
IIPOBEPUTh Ha IIYCTOE 3HAYEHHME, TaK KaKk OHO MOXKET BbI3bIBaTh omIMOKY (B pesynpTupyromeit
TabIUIEe OPAaH)KEBBIMIIBET)

T.K. MCYEpIBIBAIOLIEE TECTUPOBAHME HE IPEJCTABIACTCS BO3MOXHBIM U3-32 OIPOMHOIO 4YHCIa
BCEBO3MOXKHBIX KOMOWHAIMI 3HAYCHWH, B TEPBYIO OdYepelb HEOOXOIUMO OINpeAeTUTbMUHUMAIbHBIHN
Ha0Op JaHHBIX. DTO MOXHO CJeJIaTh HCIOIb3ys TakueTexHuku, kKakEPuUBVA. (B pesynbrupyromieit
Ta0JIUIIEeroayOOUIIBET)

Ha ¢opme mpucyrcTByeT mose, UMerolIee COCTaBHOM THI (LM(PBl UCHOIb3YIOTCS COBMECTHO C
CHMBOJIAMH ), 00JIaaeT CIeHaIbHBIM (DOPMATOM JaHHBIX U MIOATOMY BBIIEJICHUE TECTOBBIX JaHHBIX JJIS
HEro - 3TO JOCTAaTOYHO TpyJoeMKas 3ahaya. B mpenenax naHHOM cTaThbu OrpaHUYMMCS TOJBKO IPOCTOM
IPOBEPKOI (JOPMATOB U OCHOBHBIX TPEOOBAaHUI OMHMCAaHHBIX B (hOpMeE MpreMa 3asBOK.

Ilo 3aBepuieHMIO Te€HEpalMU JAHHBIX HCHOJIb3YyS CTaHJAPTHBIE TEXHUKH, MOXHO J00AaBUTh
HEKOTOpPOE KOJIMYECTBO 3HAYCHWH HA OCHOBAaHMM JIMYHOrO ombiTa (TexHuka EG) - 3to Oyner
UCIOJIb30BAHUE CIIELl. CHUMBOJIOB, OYEHb [UIMHHBIX CTPOK, pa3HbIX (OPMATOB JaHHBIX, PETUCTPOB B
crpokax (Upper, Lowwer, Mixed cases), oTpuliaTelibHbIe U HyJIeBbIe 3HadeHMs, keiiBopabl Null - NaN -
Infinity u 1.1. Croga MOKHO BKJIFOUUTH BCE, YTO BBI [10JIaraeTe MOXKET BBIBECTU IIPUIIOKEHUE U3 cTpost (B
pe3yNbTUPYIOMIEH TaOIUIICPUOICTOBBIHIBET)

[Ipumeuanue:

OTMeTuM, 4TO KOJIMYECTBO TECTOBBIX TaHHBIX MOCIIE OKOHYATEIHHON TeHEepaIiy OyIeT JOCTaTOYHO
OO0JIBIINM, JaKe MIPH MCIIOJIb30BAaHUU CIIELMATbHBIX TEXHUK TecT au3aiiHa. [ToaToMy orpaHnunMcs nuiib
HECKOJIbKUMH 3HAUEHUSIMU JJIs KaXJ0ro MOJs, TaK KakK 1IeJib JaHHOM CTaThU MOKa3aThb HMEHHO IPOLECC
CO3JIaHMsI TECT KeHCOB, a HE MPOLECC MOIYYEHUSI KOHKPETHBIX TECTOBBIX TaHHbIX.

2.1 BpIOOp TECTOBBIX JaHHBIX AJISl KaXKA0I0 OTJEIbHO B3SITOrO MOJIs

ITone Tun oOpamenus. Tak kak Bce JaHHbIE BXOAAT B 1 Kiacc SKBUBAJEHTHOCTH, TO €CTh HE
U3MEHSIOT CcaM IIPOLECC BBIIOJHEHHUS MpueMa 3asiBKH, OepeM 10000 (1-10) MO3UIUIO B JIUCTE C
oxunaembiM pesynbratoM OK. Ho T.k. peann3oBaHo mose Kak JHMCT, UMEET TaKKe CMBICI pacCCMOTPETh U
rpaHuyHble ycioBus (TexHuka BVA), t.e. Oepem nepBblii M mocienHuid snemeHTsl. WMrtoro: 1-1 u
nocyeHss Mo3ulun B aucte. OxuaeMblil pe3yabTaT npu ucnosib3oBanuu - OK.

[Tone KonrtaktHoe nuio. D10 oOs3aTeNbHOE MOjiEe pasMepoM OT | 10 25 cHMBOJIOB (BKIIIOUAS
rpanunbl). IIpoBepka Ha 00s3aTeNbHOCTD JOOABISAET K TECTOBBIM JaHHBIM IycToe 3HaueHue. [Iposenem
aHanu3 TpaHuyHbIX ycnoBuid (BVA), momyuum Habop: 0, 1, 2, 24, 25 u 26 cumBosoB. [lyctoe 3HaueHnE
(0 cuMBOIIOB) yKe ObLIO 100aBIEHO MPH aHAIN3€e 00A3aTENLHOCTH MOJIs ISl BBOAA, MOATOMY npu BVA
MBI He OyneM 100aBisATh €ro eme pas. (eciu ero JA00aBUTh BTOPOHM pa3, MPOU3ONACT AyOJIMpOBaHUE
TECTOBBIX JaHHbBIX, KOTOpPO€ HE€ MpPHUBEIET K HAaXOXJEHUIO HOBBIX Ae(EKTOB, a 3HAYUT MOBTOPHOE
no0aBlieHHE B JIOMEH HE UMEET CMbIcia). B cBsi3u ¢ Tem, 4To 3HadeHUs 2 u 24 CUMBOJA SIBISIOTCS, C
Halllell TOYKHU 3peHHUs], HEKPUTUYHBIMU, UX MOXKHO He 100aBisATh. B urore moisy4yaeM, 4T0 MUHUMAJIbHbIH
Ha0Op aHHBIX Ul TECTUPOBaHUs Mo - 3TO cTpoku 1 u 25 - OK, u 0 (mycroe 3HayeHue), 26 CUMBOJIOB -
NOK.

nosie KoHTakTHBINA TeneOHCOCTOUT U3 HECKOJIBKUX 4YacTeil: KOJ CTpaHbl, KOJ olepaTopa, HOMEp
TenedoH (KOTOPBIH MOXKET OBbITh COCTaBHOM M pa3zeneHHbli neducamn). [ onpeneneHus npaBUIbLHOTO
Habopa TECTOBBIX JaHHBIX HEOOXOIMMO paccMaTpUBaTh KaXKIyl0 COCTaBHYIO 4YacTh IO-OTJEIbHOCTH.
ITpumensist BVA u EP, nonyunm:

11 HoMepoB ¢ mmocomllo BVA nonyuum Homepa ¢ 10, 11, 12 u 14, 15, 16 uudpamu, rae 10 u 16
- NOK, a 11, 12, 14, 15 - OK PaccmaTpuBas noiaydeHHble JaHHble ¢ no3uuuu EP BeinenuM, uro 11, 12,
14, 15 BXOAAT B OJIMH KJIACC SKBUBAJEHTHOCTH. 1103TOMY npy TeCTUPOBAaHMU MBI MOYKEM HCIIOJIb30BaTh
m060€ U3 HUX, HO Tak Kak 11 u 15 - 3T0 rpaHuIlsl MHTEpBaNa, TO HA HAI B3TJISA MX NPOMYCKaTh HEJb34.
CrnenoBaTenbHO Mbl MOXKEM YMEHBIIIMTH HA0Op 3HAYEHU 10 1BYX, UCKI0UMB 12 u 14, a octaBuB 11 u 15
IS TIPOBEPKM TpaHWYHBIX ycnoBuid. Mroro wmmeem: 11 um 15 mupp - OK, (+12345678901,
+123456789012345) 10 u 16 mudp - NOK; (+1234567890, +1234567890123456)

s HomepoB 6e3 mmtoca:Ilo BVA nomyuum Homepa ¢ 4, 5, 6 u 9, 10, 11 uudpamu. [eiictBys
aHAJIOTUYHO NPUMEPY AJIE HOMEPOB TeNe(POHOB C IUTFOCOM, UCKIIOUUM 3HadeHust 6 u 9, ocraBus 5 u 10.
Hroro umeem: 5 u 10 uudp - OK, (12345, 1234567890) 4 u 11 uudp - NOK; (1234, 12345678901)

nosie CooOuieHue. noadop JaHHBIX IPOBOIUM 110 aHanoruu c nosueM KonrakrHoe nuno. Ha Berxone
nosyyaeM 3HaueHust: ctpoku 1 u 1024 - OK, u 1025 cumBonos - NOK.
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PGBYJIBTI/IPYIOH_IHH Ta6n1/1ua JAaHHBIX, IJIA UCHOJIB30BAHUA IMPU MOCICAYIOIICM COCTABJICHUU TECT

KEHCOoB
[Tone OK/NOK | 3nagenue Kommenrapuii
KoncynbTanus MIEPBbIN B CIIUCKE
Tun OK
OwmmbOKa Ha caiite MMOCJICIHUN B CIIUCKE
oOparnieHus
NOK
P N 25 CHMBOJIOB HUKHUM
HyK HIBHILYK HIBHIYK peructp
a 1 cumBon
OK AIIYKEHTIIIBOBIBAIIPOJDKSTICM | 2> C1MBonos BEPXHIM
peructp
NI YKEHT'I3dsBanponmpxkAYCMU cumBosioB CMelllaHH®sI
peructp
KonTakTHOE
yCTOC 3HAYCHUE
JIULI0
JUIMHA 0oJiblIe
WIYKEHTIIII3HIYKEHT B HIYKEN MaKCUMalbHOU(26
CHUMBOJIOB
NOK @#$UNN&E;.?,>|VN"I() {}[<~ criert. cumBostbl (ASCIT)
1234567890123456789012345 TOJIBKO U PBI
adsadasdasdas dasdasd asasdsads(...)sas OHCHDL JUTMHHAA  CTpOka
(~1Mb)
+12345678901 C TUTFOCOM - MUHUMAJTbHAs
JUTHHA
+123456789012345 © THTEOCOM )
MaKCHMaJIbHas JITTHHA
OK
12345 0e3 TTI0Ca -
MUHHUMAJIbHAS IJTHHA
1234567890 bes noca '
MaKCUMaJbHas JUTHHA
KOHTAKTHEIH MyCTOE 3HAUYCHUE
TenedoH -
+1234567890 ¢ rmumocom <
MHHHMMAJIbHOW JTHHBI
+1234567890123456 ¢ mmocom - 2
MaKCUMaJIbHOM JITTHHBI
NOK
1934 0e3 moca - <
MHUHHMAJIbHOW JUTHHBI
12345678901 Oes  mmoca - >
MaKCUMaJIbHOW JITTUHBI
+YYYXXXyyyxxzz C IUTIOCOM -  OYKBBI
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BMECTO PP
XKXZZ 0e3 Tumroca - OYKBBI
Yy BMECTO PP
+HHHE-$$$-%0N-&N-& ! crett. cumBoutbl (ASCII)
1232312323123213231232(...)99 OHCHDL JUTMHHAA - CTpOka
(~1Mb)
NV N MaKcUMaJbHast JUTHHA
oK HuyHiy ...y (1024 cumBoma)
IyCTOE 3HAYCHHE
JUIMHA 0oJIblIe
Coo0mienune 1700000%7008% 7200 (7004390 MaKCUMaJIbHOMN (1025
NOK CHUMBOJIOB)
adsadasdasdas dasdasd asasdsads(...)sas OFCHb - JUIMHAAM - CTpOka
(~1Mb)
OLAONA TOJBKO CIEIl. CHUMBOJIBI
@##SSN" & & (ASCII)

IlakeTnl TECTOB

Kak  mpaBuio, MOJybHBIC TECTBI U TECTOBBIE KOH(UTYpaIlMK pa3pabaThIBAlOTCS  CaMUMU
pa3paboTurKamMu, OCHOBHAS 3a/iada TeCTepa B 3TOM CIIydae — OPraHU30BaTh BCE TECTHI B YIOPSIOUYCHHYIO
CTPYKTYypy IIaKeTOB U yKa3aTh, KaKW€ TMaKeThl JOJDKHBI HCIOJMHATHCS B KaKUX YCJIOBHSIX.
Best nepapxust TeCTOB XpaHUTCSI B TaK Ha3bIBaeMoM (haiiie MeTaJJaHHBIX, HMEIOIIEM pacimpenue vsmdi.
OTOoT (haiin HaXOAUTCS B CUCTEME KOHTPOJIS BEPCHI U MOXKET OBITh BKIIOYEH B PEIICHUE KaK OTAENbHBIH
AJIEMEHT (PUCYHOK 2).

Jlns co3maHMs TECTOBOI'O ITaKeTa MOXKHO BoOcCIOJb30BaThes MeHIo "'Create New Test List", kak
MMOKa3aHO Ha PUCYHKE 3, W TIOCJIE 3TOTO OTKPOETCS OKHO JUIs 3aJaHus MMEHH HOBOTO IIaKeTa
OTIpe/IeTICHUs] €T0 MECTa B MEpApXUHU TECTOBBIX MAKeTOB (PUCYHOK 4). B ToM cryuae, eciu i pemieHus
yKe co37aH (aill MeTaJaHHbIX, IAKET TECTOB OyeT A00aBlIeH K HEMY, €cii ke (aiiia MeTaJaHHbIX elle
CO3/1aHO He OBLI0, OH OyJIeT CO3/1aH aBTOMATUYECKHU.
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2 TestSolution - Microsoft Yisual Studio M=] B3
File Edit ‘iew Project Buld Team Debug Data

Tools Test Analyze Window Help
P-E-SEd sl 9@
[ MR RRERZ| = Ee g

Solution Explorer - Solution 'TestSolutio... « # X
o™
T |

8] Solution 'TestSolution' (2 projects)
= . Solution Items
&LL? LocalTestRun. testrunconfig
e ]

i TestSolution. vsmdi
= &3 TestProject1
#-@=4| Properties
[+ < References
(=] |y Test References
@) TestSolution.accessor
@ =] AuthoringTests.txt
@] ProgramTest.cs
= @7 TestSolution
[+ @ =4| Properties
[# =4 References
# @] Forml.cs
@] Program.cs

sapadosd E

| rsoidx3 sanseg | xonoo L 3¢

clsolution Explorer LTG Team Explorer [

| 4 Ervor List |34 Pending Changes| | =] Output| | €2 Histor
Changeset 1480 successfully checked in.

4

Pucynox 2 — [1akeT ¢ uepapxueii TecTon

|Test | Analyze Window Help
5_] MNew Test,..
% Load Metadata File...

w Test List, ..

”ﬁ Administer Test Controllers. ..

Database Test Configuration...
Select Active Test Run Configuration »

Edit Test Run Configurations >

Windows >

Pucynoxk 3 — Co3ganue ciucka TecToB
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CreatenewTestlist @]
Name:
fi

Description:

Select where in test list hierarchy to place this list:
E-ga Lists of Tests
=2 BAT
-2 Main flow

oK Cancel

Pucynok 4 — CBolicTBa HOBOI'O CIIUCKA TECTOB

ConepkumMoe aKeTOB TECTOB PENAKTUPYETCS C MIOMOIIBIO CIIEHUAIBHOIO PEAAKTOPa, IIOKA3aHHOTO
Ha pUCyHKe 5. B makeTbl MOryT ObITh BKIIIOUEHBI TECThI, HAXOAIIUECS B OJTHOM M3 NPOEKTOB TEKYIIETO
penieHusl.

_ Test List Editor  pight build Explorer - TestProject | ® X
“b v il &) %a %4 GroupBy: [None] » | [All Columns] » <Type keyword> >
(i) Ttem(s) checked: 1
=) g3 Lists of Tests | | Test Name | Project |

=l 2 BAT ! 4] MainTest TestProject1

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

PucyHok 5 — PetakTop Criucok TecToB
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TecToBBIe MakeThl MOTYT HCIOJB30BATHCS KaK Ui PYYHOTO MPOrOHAa TECTOB ONMPEICICHHOM
tematuku (komanzaa "Run checked", pucyHok 6), Tak W JuUlsi aBTOMaTH4eCKOTO IMPOrOHA B paMKax
ABTOMATHUYECKON COOPKH.

Test List Editor |
“» |l 2] %3 % | Group By:
“P | Run Checked Tests

b+] Debug Checked tests
=W = BAT

Pucynok 6 — Pyunoi" 3anmyck makera TeCToB

VYkazaTh TECThl, KOTOpbIE OyIyT 3aIlyCKaThCsl TMPU OMpPEICIICHHONH COOpKE MOXHO TPU CO3JaHHUU
¢aiina ¢ onucanuem coopku MsBuild, unn B mocneactsun uepe3 moaudukanuio mnpoekrta MsBuild. B
MEPBOM cJydae JOCTAaTOYHO Ha COOTBETCTBYIOIEM IIare macrepa BbIOparh (aiiin MeTaliaHHBIX U
OTMETHTbH TaJOYKAaMH HMHTEPECYIOIIHe MakeThl TecToB (pucyHOK 4.6). Bo BTOpoM ciydae HE0OXOAMMO
oTKpbITh TipoekT MsBuild B penakTope XML, Haiitu anmementT MetaDataFile, niau Bnncarh HeoOxoaumblie
MaKeThl BPYYHYIO:

<MetaDataFile

Include="$(BuildProjectFolderPath)/../../TestSolution/TestSolution.vsmdi">

<TestList>BAT/Main flow</TestList>

</MetaDataFile>

MSBuild Project File Creation Wizard E3
A4 Select build options
Selections The bulld process willincluds the following build options.
Configurations Which build options would you like to include in the build process?
¥ Runtest e.0.un 815, sc)
Test metadata file:
lureskpro)ectﬁestm.on,ﬂest‘:'\obtm.v*;mda _'_]
Tesk list to run:
= ]2 BAT
.2 Main flow

™ automatically detect and run tests in the following assemblies
Semi-colon delimited list of file specifications:

I perform code analysis according to project settings

<povous | oo |[ eowh | coel |

Pucynok 7 — Be16op makeTa TeCTOB IPU aBTOMaTUYECKOM cOOpKe

ABTOMaTHYeCKOe TecTUpoBaHue Web-npuiioxeHni
Capture & Playback monxon. DTOT moaxoJ K TECTHMPOBAHUIO IOJIb30BAaTEIbCKUX HHTEP(eicoB
BBITJIIAUT  O4YeHb d3(PQPexTHO © OCHOBaH Ha ciuenywomed uaee. TeCTUPOBUIMK MPOXOIUTCS
MBIIIIKOM 10 OKHAM, IIYHKTaM MEHIO U IpYyrum 3JI€MEHTaM uHTepdeiica.
CrienmanbHas mporpaMma 3alycbiBaeT €ro IMaru U IMOTOM MX BOCIHPOU3BOIUT B MAKETHOM peknuMe. To
€CTb OYEHB IIPOCTO MOIY4YarOTCs IOBTOPSIEMBIE TECTHI. TEXHUUECKH 3TO yCTPAauBaeTCA TaK.
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CrieninanbHOE TECTOBOE OKPY)KEHHE C TOW WIIM MHOM TOYHOCTBIO PACIO3HAET, Ky/la UMEHHO OBLIO
HQ)KATO MBIIIKOM Ha SKpaHE M CO3/JaeT COOTBETCTBYIOIIMM KOJA B cHenuaibHoM ckpunte. [ToTtom
3TOT CKPUNT "IIPOroHsieTCs" B IAKETHOM pEXHMME, BOCIPOU3BOIAA AECHCTBHUS TECTHUPOBIIMKOB. Bech
BOIPOC B TOM, KakuM o0O0pa3oM paclo3HaeTcs KJIMK TEeCTUPOBLIMKAa MbIKONH. MaeanpHo, Koraa
3TOT KIIUK CBSA3BIBACTCS C COOTBETCTBYIOIIMM DJJIEMEHTOM ympamieHuss uHTepdeiica. To ecthb
€CJIM TECTHUPOBIIMK Ha)kajl KHONKY B KaKOM-TO JHAJIOTe, TO B CKPUIITE 3Ta MHGOPMAIUs COXPAHIETCS B
noyiHoM oOweMme. [lpyras, Gomnee rpybasi cUTyalusi UMEET MECTO TOT/a, KOT/la TeCTOBOE OKPY)KCHHE HE
MOJKET pacro3HaTh, KAKOW 3JIEMEHT IMOJIb30BATEIBCKOr0 MHTEp(deiica akTHBUPOBAT TECTUPOBIIMK. Toraa
B CKPUIT 3aHOCUTCSI HH(POPMAITUS O TeX KOOpIWHATAX Ha dKpaHe, Ky/la ObUT KIIMK MBITITKOM.

UYem mioxa nocueanssi cutyauus? J{eno B ToM, 4To mpu MajieiiineM N3MEHEHUH MO0JIb30BaTeIbCKOI0
untepdeiica (a 31O TUNMMYHAS curyanus, Beab 110 pazBuBaercs, M0padaThHIBA€TCS W TECTHPYETCS
OJTHOBPEMEHHO) aBTOMATHYECKHI TECT-CKPHUMT, CO3JaHHBIA TaKuM 00pa3oM, BBIXOIUT U3 cTpos. Tam,
Ky/Ja paHbllle KUK MBIIIKOW TOMajall, HAalpuMep, Ha HYKHYIO KHOIKY, TEIeph HAaXOJUTCS COBCEM
JpyToil 2JIEMEHT YIpaBIICHUS.

Ecimu e TecTtoBoe OKpY)KEHHE paclo3Halo JJIeMEHT wuHTepdelica, TO TakoH TecT-
CKPHIIT OKa3bIBaeTcs Oosee "KuBydrM'". DTO MIPOUCXOANT HA YPOBHE IepexBaTa COOOIICHUI Ha YPOBHE
oreparoHHoi cucreMbl (B yacTHocTH, Windows). Ho mist Toro, 4roObl 3TO OBLIIO BO3MOXKHO, KOJI
MPUJIOKEHUS JOJDKeH ObITh HamucaH '"mpaBWibHBIM" o0pazom. Jlamexko He Bce uHTepdeilicHbIe
MIPUJIOXKEHUS HallMCaHbl "TPaBUIIbHO" .

To, HACKONBKO YCIENIHO Jii KOHKPETHOTO MPHIIOKEHHUS MOXKHO MPUMEHUTH NaHHBIM MOAXO],
OTIPE/ICIISAETCS HECKOJBKUMH (akTopamMu. OCHOBHBIM SIBJIIETCS TO, Kakas WCIIONB3YeTCs IUiaTdopma
(mammpumep, Java Swing, AWT, Windows Forms, WPF, etc.) u [IomoiHuTenbHBIE OWOIHOTEKH C
AJIEMEHTaMU TI0JIb30BaTENIbCKOTO nHTep(deiica. Hanbomnee 3penoit miaardopmMoii ¢ 3Toi TOYKM 3peHUs Ha
IaHHBIA MOMeHT sBisietcss MS Windows Forms.

Capture & Playback npu tectupoBanuu Web-unrepdeticoB. B ciyuae ¢ tectupoanuem Web-
uHTepdeiica cuTyalMs ¢ TOYHOCTHIO pACIO3HABaHHUS DIIEMEHTOB yrmpasieHus (interface controls)
3HAYUTEIIGHO TIPOINe, YeM TIPU TECTUPOBAHWU MPOU3BOJLHOTO TIOJIH30BATEILCKOTO HHTEpdeiica.
B3aumoneicteue ¢ cepBepoM MPOUCXOIUT IO CTpOoro onucasHomy mporokoiny HTTP, uro mossossier
MpU  3alMCH  TMEePEeXBaTUTh  OTIpaBisieMble W  Tollydaemble  coobmienus. Kpome  Ttoro,
BHU3YyaJbHOE MPEJICTABICHUE CTPAHUIIBI 33/1aHO B CTpyKTypupoBaHHoM ¢opmare HTML, uro mo3BomsieT
JIETKO OTO3HATh OT/EIbHBIC SJIEMEHTHI Ha CTPAHUIIE.

B wusganue Visual Studio Team Edition for Software Testers BKIIIOYEH IOMOJHUTEIBHBIN ITAKET,
obnervaronuii aBTomMarusainuioo TtectupoBanus Web-npunoxenuit meromom Capture & Playback. Own
MO3BOJISIET, KAK aBTOMAaTHYECKH TeHEPUPOBAThH MPOCTHIE TECTOBBIE CIIEHAPHH Ha OCHOBE 3aIUCH JIEHCTBUS
I0JIb30BATENS, TaK U NUcaTh 00Jiee TOUHBIE TECTHI Ha JII0OOOM si3bike maTdopmel .NET.

JTo6aBuTh HOBBII WeD-TecT K perieHnio MOKHO ¢ moMonbio koman bl "Test/New Test", BbIOpaB B
BO3HHKIIIEM juanore (pucyHok 8) tun tecra Web Test.
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Add New Test EIE3 I

Templates:

& a4 @ B

Database Unit Generic Test Load Test be

Test Use a Web test to verify the
functionality of a Web application.
_:J ‘ ; = After you create athualfb test, you can
= (!‘ - | )=p assign properties govern its
- . m 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

g} . site,

Unit Test Web Test
Wizard
Test Name: IWebTestl webtest
Add to Test Project: [T TestProject1 ~]

Pucynok 8 — Co3znanune Web-tecra

[Tocne co3manuss HOBOTO TECTa aBTOMATUYECKW OyAeT 3alylleHa MpoIleaypa 3alucu CIeHapus
Tecta B Opaysepe (pucyHok 9). Ha 3Tom sTame 10CTaTOYHO BBECTH WWW-3IpEC MPUIIOKEHUS, KOTOPOE
clienyeT MpOTEeCTHPOBaTh, IOCJAE€ YEro BBIMOJHUTH TecTOBBIH "mpoxon" mo Web-unrepdeiicy
HEMOCPEICTBEHHO B Opay3epe.

<3 about:blank - Microsoft Internet Explorer [ fe] B

File Edit ‘iew Favorites Tools Help | ;','
DEBack ~ &) v [x] &) /n| S search cFavortes € | (v *
Address |&] about:blank | B G0 |Links >
Web Test Recorder X =
@ Record Ul Pause . Stop I i . 26

Go to your Web site to start recording

Recorded requests will be shown here

H
€] Done T T T [ mteret /

Pucynox 9 — 3anuce maros tectupoiuka Web-npunoxkenus B Internet Explorer
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[Tocne oxoHuYaHWs 3amuicu OyneT aBTOMATHYECKH CTEHEPUPOBAH TECT, BKIIIOYAIONIUN BCe
OTIpaBICHHBIC Ha cepBep hitp-3ampocsl ©  Bce monydeHHble OTBeThl  (pucynok  10).  Tlpm
9TOM I'€HepaTop aBTOMaTHYECKU 00aBUT HEKOTOpBIE [paBuUiIa, 0 KOTOPEIM Oyner
MIPOBEPATHCS KOPPEKTHOCTH PabOThI TECTA.

2¢ TestSolution - Microsoft Visual Studio =] B3
Ede Edt View Project Buid Team Debug Data Tools Test Apalyze Window Help
P REED RAR " W P BEE - - b Debug v Mixed Platforms g
Q% NP RREADT 2 =2
WebTest1 [19:0¢] ~ WebTest1.webtest* | “Test List Edtor | Source Control Explorer v x [if
el - U a0 | THEAIG i W g
=1 || 2] WebTest1 3

= _& http:/flocalhost: 37673/ TestSite/Def ault. aspx
= ) Extraction Rules
5 @ =) Extract Hidden Fields
? SR http: / flocathost I TestSite/Daf ault. aspx
= Form Post Parameters
) _VIEWSTATE={{$HIDDEN1. _VIEWSTATE}}
L4 TextBoxi=test
.j Button1=Echo
& __EVENTVALIDATION={{$HIDDEN1.__EVENTVALIDATION}}
=-{_J Vakdation Rules
o Response URL

\
;'_U_-J_,
3 @]
i Error List " jﬁ Pending Changes| | ] Output ¢ 4 Hx-;’.-:'y‘ _‘] Test Resuls
Ready

Pucynok 10 — Penaktop Web-tecra

JUis KaxJoro M3 IIAaroB TecTa MOXKHO, C TIOMOIIbIO BH3YaJIbHOTO pEJaKTopa, JJ100aBUTh
JIOTIOJTHUTENbHBIE TPOBEPKH WIIM OILUH, YIPABIISIIOMINE XOIOM BBIMOJIHEHHUS: TIOUCK MOJICTPOKU B OTBETE
cepBepa (tekcre noaydeHHoro HTML), samupanuio HTML yepe3 3amaHue perysisipHOro BbIpakKeHUs,
IIPOBEpKAa HAJIM4YUsl WIM OTCYTCTBHS OIpPEAENEHHBIX TEroB MWJIM aTpuOyTOB Ha CTpaHUIE MU T.J.
JlonmyckaeTcst Takke BO3MOXKHOCTh pa3paboTku coOcTBeHHBIX mpaBui Ha JtoooM .NET s3bike. B Tex ke
cllydasx, Korja THOKOCTH peAakTopa HeI0CTaTOYHO, MOXHO creHepupoBath C# KO J171sl JaHHOTO TecTa U
peann3oBaTh HEOOXOAUMYIO JIOTUKY "BpyUYHYIO".

[Ipn HanmcanuM NpaBUi BalHWJallMd OYE€Hb BA)KHO IMPaBWJIBHO BBIOpAaTh HEOOXOJIMMBIN ypOBEHb
neranuzanuu. Yem Ooniee neTanbHO cHOpPMYTUPOBAHO MPABWIO U YeM Oojiee crenu(uyHO OHO s
nanHoro HTML, tem Gosbliie BEpOSATHOCTh TOTO, YTO TECT MPHAETCS W3MEHSTH MPU M3MEHEHUH KOJAa
TECTUPYEMOIO MPWIOKEHHUS, JaXEe €CIM OTH H3MEHEHMs] HE KacaJluCh HalpsSMyK 3TOM 4YacTH.
Xopoliiee TpaBUJIO BaJUAALNUU JOKHO NMPOBEPATh TOJIBKO TO, UYTO SIBJISETCS BaXXHOW 4YacThiO OM3HEC
JIOTUKU TPUIIOKEHUS UM TO, YTO SIBISIETCS KIFOUYEBBIM cBOMCTBOM AanHOW HTML-crpanunsl. [Tpu atom
MpaBWJIO HE JOJDKHO MPOBEPATh JAETadl BEPCTKU U JOMOJIHUTENbHbIE BU3yallbHble 3(QexTrl. K
COXAaJICHUIO, aBTOMAaTHYECKU CT€HEpUPOBAaHHBbIE NpaBWiIa JAJEKO HE BCEr/la OKa3bIBalOTCs Haubolee
3¢ PeKTUBHBIMH.

Co3maHHBI B PEJakTOpe WIM B PYYHYIO TECT SIBISETCS MOJIHONPABHBIM TECTOM U MOXET OBITh
BKJIFOYEH B TECTOBBIM MaKeT, a CJIEJI0BATEILHO, U B MPOIEAYPHl aBTOMAaTHUECKOU cOOpKku (pucyHoK 11).
OnHako, A TOro, 4YTOOBI aBTOMATUYECKOE TECTUPOBAaHHUE ObIJIO  BO3MOXKHBIM, HEO0OXOJMMO
COOTBETCTBYIOIIMM O0pa3oM HACTPOUTH CEPBEP aBTOMATHYECKUX COOPOK — HA HEM JOKEH OBITh
pa3BepHyT cepep |IS ¢ TecToBBIM caiiToM, a OTHUM U3 ATANOB COOPKH OMKHO OBITH OOHOBJICHHE KOJa

3TOr0 cauTa.
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2 TestSolution - Microsolt Visual Studio M[=] E3
File Edt View Project Buld Team Debug Data Tools Test Analyze Window Help

.a v 5y ._J' o J A B Y - ™ Q08| P Debug + Mixed Platforms - B
%% (R 5REER | ICEESgiBRhia|FEFEIZZS(OF &
A~ WebTestiCoded.cs* | WebTestl [19:04] | WebTestl.webtest® ~ Test List Editor | ® X [L§
gei e
§ “> > Wl #] % % GroupBy: [None) v | [Al Columns] » <Type keyword> v 4 %
2 ,.>!] Item(s) checked: 1 :;‘
x - L%
B |2 2 e usts of Tests || Test Name | Project |
k3 = ¥ 32 1 42) WebTest1 TestProfect1 >
&l v 2 Main flow ~1.,£] WebTest1Coded TestProject1 =
= 1 @) Tests Notin a List %
§ M o3 Al Loaded Tests 2
m
§
Lk

| 4 Error List |_jhPending Changes| | ] Output| (€5 History | 2] Test Resus|
Ready

A

Pucynoxk 11 — Web-TecTsl B makeTax TeCTOB

®opma npeacTaBiaeHus pe3yJbTara:

Lens paboThI

Bgenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCMOIb3yEeMbIE MTPH BBHITOJHEHUU PaOOTHI.
Onucanuie paboThI

3akroueHue (BBIBOIBI)

Crucok UCTIOIB3yeMOM JIUTEPATYPHI

oakrwdE

Kputepuu onenkmn:
PaboTa BBINIOJIHEHA MOJHOCTHIO M HE COJEPKHUT OLIMOOK, CTYIEHT IPAMOTHO MPEACTAaBUII OTYET —

OIICHKA «OTJIHUYHO».
PaGora BEIIOTHEHA MMOJIHOCTBIO, HO COICPKUT HC Oonee ABYX OH_II/I6OK, CTYACHT TI'paMOTHO

MMpEACTAaBHUII OTUYCT — OLICHKA «XOPOIIO».

PaGora BbImONHEHA C OIJ_II/I6KaMI/I, CTYACHT TMPCACTaBUII KpaTKI/Iﬁ OT4eT — OICHKa
«KYHOOBJICTBOPUTCIIBEHO).
PaGora BEIIOTHEHA C FPY6LIMI/I OI_I_II/I6KaMI/I, OTUCT COCTAaBJICH HCIrpaMOTHO — OICHKA

«CHEYAOBJICTBOPUTCIBHO.
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JlaGopaTopHoe 3ansaTHe Ne 13
HNHcneknus NporpaMMHOro KoJa Ha npeaMeT cOOTBETCTBHA CTAHAAPTaM KOAMPOBAHUS.
Pedaxkropunr xoaa

Heab: mnpoBecTH HMHCHEKLIHIO MPOTPAMMHOTO KOJAa Ha IMpEAMET COOTBETCTBUSA CTaHAapTaM
KOJMPOBaHUs, POBECTH PEPAKTOPUHT KOJA.

Bbinosinus padory, Bel Oyaere:

ymembs:

— Y2 ucnosib30BaTh METO/BI 7Sl OJyYeHUs KOJa C 3a/1aHHOI (PYHKIIMOHATBHOCTBIO U CTEIICHBIO
KauecTBa;

— V8. BBIIOJHATH OTJIA/KY, UCIIOJIB3YSI METObl U UHCTPYMEHTHI YCIIOBHOM KOMIMJIALUU (KIacchl
Debug u Trace);

— VY15 co3naBath KIacchl-UCKIOYEHHsI HA OCHOBE 0a30BBIX KJIACCOB;

— VY16 BBINONHATH PyYHOE U aBTOMATU3UPOBAHHOE TECTUPOBAHHUE IIPOrPAMMHOI0 MOJTYJIS;

— VY17 ucnonb3oBaTh MHCTPYMEHTAJIbHBIE CPEACTBA OTJIAJKN IPOrPAMMHBIX IPOAYKTOB.

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

3ananue:

[IpoBenuTe WHCHEKUUIO MPOTPAMMHOIO KoJa pa3pabOTaHHOTO MPOTPAMMHOTO MPOAYKTa
(maboparopruoe 3amanme Ne 10) Ha mOpeAMET COOTBETCTBUS CTAHAAPTAM KOJIHUPOBAHUS, OCYILECTBUTE
pehakTOpUHT Koja.

ITopsinok BeINOJHEHHS PadOTHI:

1. W3yuuth npemiaraeMblii TEOPETUUECKUN MaTEpUaI 110 TEME.

2. IlpoBecTM WHCIEKLUHUIO MPOrpaMMHOTO KOJa Ha TMpeIMeT COOTBETCTBUS CTaHJIapTam
KOJMPOBaHUS.

3. BroiOparb Monynu U1 peakTOpHHTra Koja, IpoBecTH pehaKTOPUHT KOJa.

4. CdopmupoBaTh OTHET O paboTe.

Xoa paGoTsI:
Kparkue TeopeTuyeckne cBeeHHs

®opmasbHble HHCIIEKIHH MPOrPaAMMHOI0 KoO/a

IIponiecc ¢opmManbHOM HHCHEKIMM MPOrpaMMHOTO KoOJia TOAYMHSETCS BCEM IpaBUIIaM,
OTIpeIeIeHHBIM ISl a0CTpakTHOW (HOpMaNbHOW WHCHIEKIMH, OJHAKO, UMEET HEKOTOphIe OCOOEHHOCTH,
CBSI3aHHbBIE, B MIEPBYIO OUYEpPEb CO CTPYKTYpPOH MHCIEKTHPYEMOIO MPOTrPaMMHOIO KO, a TaKXKe C TeM,
9TO OOBIYHO WHCTIEKTHPYIOTCS YYacCTKM KOJa, KOTOpBIE HEBO3MOXHO TIIPOBEPUTH MpPU TOMOIIH
aBTOMAaTU3MPOBAHHOTO TECTUPOBAHUS, OCHOBAHHOTO HAa TECTOBBIX ITPUMEPAX.

Oco0eHHOCTH ITaNa NPOCMOTPA HHCIEKTHPYEMOro Kojia

Beienenue KiIO4eBBIX TOYEK M IOCTPOCHHE WM HCHOJb30BaHME Tabmuil TpaccupoBkH. [lepen
HAYaJIoM MMPOCMOTPA UCXOJHOTO KOAAa PEKOMEHIYEeTCSl OTMETUTH ITYHKTHI TPEOOBaHMIA, HA COOTBETCTBHUE
KOTOPBIM IPOBEPSIETCS UCXOIHBIN KOJI, @ TAKXKE 3aMucaTh 000CHOBAHHUS TOTO, IOYEMY 3TH TpeOOBaHUS HE
MOTYT OBITH MPOBEPEHBI B aBTOMATHYECKOM pexkuMme. [locie 3TOro MOKHO MEPeXOAUTh K MPOCMOTPY
COOCTBEHHO MCXOJHOrO Koja. Bce moMeTku, KOTOpble MPHIETCS BHOCUTh B XOJI€ WHCIIEKTHUPOBAHUS B
WCXOJIHBINA KO/ HE0OXOAMMO JeNlaTh He B (ailie, XpaHsameMcs: B 0a3e JaHHBIX MPOEKTa, a B €ro KOIIHH,
KOTOpas MOTOM OyJeT MOAIIUTA K MaTepuaiaM uHcnekuuu. Konust MoxeT ObITh B TOM ke opmare, 4To
U UCXOAHbIM (¢ain, nubo pacneyaraHa Ha Oymare wunu BeiBeneHa B ¢opmar DOC, PDF wumum
AHAJIOTMYHBIN, TOMYCKAIOIMUN KOMMEHTHPOBAHHUE.

[Ipy momomm TpaccCHpPOBOUYHBIX TAOJIHMII B HMCXOTHOM KOJE OIPEIENSIOTCS WHCIIEKTHPYEMbIe
(YHKLIHU WM METOJIbI, COOTBETCTBYIOIINE HEOOXOAUMBIM TPEOOBAHUSIM.

VY4acTKu Ko/a BBIIENAIOTCA U OTMEYAIOTCS METKOW MIIM HOMEPOM COOTBETCTBYIOIIETO TPeOOBAHUS.
Ecnu ydacTok Koja COOTBETCTBYET TpeOOBaHMSAM, TO HEOOXOAMMO OTMETUTH 3TOT (PAKT JUOO IIBETOM
BBIJICJIEHUS, TM00 COOTBETCTBYIOIIMM TEKCTOBBIM IpHMedyaHueM. Eciin ydacTok Kojja uMeeT npoOieMsl,
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3TOT (aKT JOJKEH OBITh OTPAXKEH JTUOO0 IIBETOM BBIACICHUS, JTUOO CCHIIIKOW HAa COOTBETCTBYIOLIUH IMyHKT
CIMCKA 3aMe4YaHui B OJaHKE MHCIEKINU.

B ciydae oTcyTrcTBUSI TpacCHPOBOYHBIX TaOiHIl TpeOOBAaHMN Ha MCXOIHBIM KOJ PEKOMEHIYeTCs
JenaTb TIOMETKH, TMOSACHSIOIIME, I0YeEMY HMEHHO JAaHHBIH YYacTOK KOJa peaau3yeT yKa3aHHbIC
TpeboBanus. Takue MOMETKH MOMOTYT Ha 3Tane 00CYKJICHHUS JOKYMEHTA.

ITpoBepka ctung koaupoBaHus. OTIENbHBIM OOBEKTOM IIPOBEPKH NMPH (OPMATIBHON HHCIEKLUU
MIPOTPaMMHOTO KOJIa SABIISIETCS CTUJIb KOAUPOBaHMS. B GONBIIMHCTBE MPOEKTOB CYIIECTBYIOT CTaHAAPTHI,
OIMCHIBAIOLIME IpaBUIa OPOPMIIEHHS HCXOAHBIX TEKCTOB mporpamMMm M (aiinoB naHHbIX. HeBepHsblil
CTUJIb KOJIUPOBAaHMS HE BIMSAET Ha PaOOTOCIOCOOHOCTH MPOrpaMMBI B IIEJIOM, HO 3HAYUTEIBHO
3aTPyIHSAET COIPOBOXKACHHE U MOJACPKKY H3MEHEHMH B XOJ€ JAaJbHEHIIEro pa3BUTHS CHCTEMBI.
[lo3TOMy OTKJIOHEHMSI OT CTHWJI KOAMPOBAHMSI B MHCIEKTHPYEMBIX Y4YacTKaxX KoOJa TaKXKe JOJIKHBI
OTMEYaThCsl B TEKCTE U B CIMCKE 3aMEYaHUH.

B HekoTOpbIX cilydasx MHPOBOASAT HMHCHIEKIUH, LEIMKOM HAIpPaBJIEHHbIE HAa IMPOBEPKY CTUIISA
KOZAMPOBAHUS.

IIpoBepka HazexHOCTH Kozxa. B HEKOTOpBIX ciydyasx pPEKOMEHIYETCS IPOBEPSITh HalUuue
YUYacTKOB, TapaHTUPYIOUIMX poOacTHOCTb, Jdaxe eclId TpeOOBaHHUA HPSAMO HE  OIPENesoT
HEoO0XoauMOCTH 00pabOTKH HEIONyCTUMBIX 3HAuYeHWil. B ciiydae, ecnmum MOTEHIMAIBLHO BO3MOXKHA
HEKOppEeKTHass paboTa MporpaMmbl M3-3a OTCYTCTBHUS OOpaOOTUMKOB HEBEpPHBIX 3HAYCHUH,
PEKOMEHIYETCSI OTMETUTD 3TO B CIIMCKE 3aMEYaHUI.

Oco0eHHOCTH 3Tana NPOBeACHUsI COOPaHUs

Pacnipenenenue poneit. B cocraBe HHCIIEKTOPOB kKeNATEIIbHO UMETh XOTs Obl OJIHOTO CIEIUAIKCTA,
IPEJCTABIAIONIEr0 ce0e OCOOCHHOCTU BBINOJHEHUS MHCIIEKTUPYEMOTO KOJa B pealbHOW YCTAHOBKE
CUCTEMBI. DTO OCOOEHHO Ba)XHO IpPH TECTUPOBAHUU BCTPOEHHBIX CHCTEM, TECTHPOBAHHE KOTOPBIX
IPOBOJUTCS Ha 3MyisTopax. Bo Bpems coOpaHMsl Takod CHENMAIMCT MOXKET MOMOTaTh BeAyIEMY
OTIPEIENIATH TOCIEI0BATEIIEHOCTh PACCMOTPEHUS 3aMEUaHH B CITydae UX OOJIBIIOTO KOJMYECTBA.

Vnpaienue coOpanuem. Ilpu mnpoBeaeHuM coOpaHHUs HeleaecooOpa3HO 3ayUThIBaTh TEKCT
UHCIEKTUpYeMOoro ailia, kKak 3TO OOBIYHO peKkoMeHAayeTcs. BmecTo arToro Beaymiemy Jydile
OrPaHUYUTHCS MEepPeUrciieHueM UMeH (yHKIUI Ui MeToJ0B, 1100, B Cilyyae, €CiIM B XOJI€ MHCHEKINH
MIPOBEPSIETCSI COOTBETCTBHE HCXOJHOTO KoJa TpeOOBaHUSAM — MEpPEUYHUCICHUEM HOMEPOB WIH
UACHTUPUKATOPOB TpeOoBaHUN. MHCHEKTOpa MpU HAIMYMM 3aMeYaHui Mo (YHKIUU WM TpeOOBaHMIO
MTOJIHUMAIOT PYKY M 3aUUTHIBAIOT 3aMEYaHHUS.

OcoOenHocTH 3Tana 3aBeplIeHUs! ¥ OBTOPHOM MHCIICKIMHU

JlokymeHnTupoBanue cobpanus. /s oOnerdenust Tpyaa aBTOpa MHCIEKTHPYEMOIO JIOKYMEHTa IO
UCTPABJICHUIO 3aMEUYaHMM, KaXJ0e 3aMeyaHue, INpPU3HAHHOE Ha COOpPaHUMU CYLIECTBEHHBIM,
PEKOMEHIyeTCsl TOYHO TPACCUPOBATh HA CTPOKH MCXOJIHOTO K0J1a M TPEOOBaHUH.

KonTpons 3a BHeceHuemM wu3MeHeHMH. IIpy TIOBTOPHON MHCIEKIMM HCXOIHBIX TEKCTOB
PEKOMEHIyeTCsl MCIOJb30BaTh CHEUUAIN3UPOBAHHBIE MHCTPYMEHTAJIbHBIE CpPEJCTBA [UIsl CPaBHEHUS
¢aitno. VI3MeHeHUs 10 UTOraM MHCHEKIUH JO0JKHBI BHOCUTHCS TOJBKO B T€ YUACTKH, K KOTOPBIM OBLIH
BBICKa3aHbl 3aMmeuaHus. B cinyuae Hamuuusi OpyruxX M3MEHEHUH BeNyIMH BIIpaBe Ha3HAYUTH HOBYIO
MHCIIEKIMIO B OJHOM opme.

dopmajibHbIEe HHCIEKIUHU POCKTHOM JOKYMEHTALMHU

[Iponiecc (opManbHOM HMHCHEKIUH TNPOEKTHOW JOKYMEHTAIMM IOJAYUHIETCS BCEM IpaBUIIaM,
ornpeeNeHHbIM JUIsl a0CTpakTHON (OpMaIbHOM HMHCIEKIMU, OJIHAKO, UMEET HEKOTOpble O0COOEHHOCTH,
CBSI3aHHBIE, B IIEPBYI0 OYEPENb, C TEM, 4YTO Yy TMPOEKTHOW JOKYMEHTAllMM TpPOBEpPSETCA €€
HEMPOTUBOPEUMBOCTh U MOJHOTA. TOYHOE ONpeseNieHue STUX TEPMUHOB B pacCMaTpPUBAEMOM KOHTEKCTE
3aTPYyAHUTENBHO, TOATOMY I0JI HENPOTHBOPEUMBOCTHIO OyleM MOHMMAaTh OTCYTCTBHUE B IPOEKTHOM
JOKYMEHTAIlMU TpeOOBaHUM, C MPOTUBOIOIOKHBIM CMBICIIOM, COTJIACHO KOTOPBHIM BO3MOKHO HECKOJIBKO
COBEPLICHHO pa3jIMYHBIX BAPHAHTOB peaju3alu MporpaMMmHoil cuctembl. Ilog momnoTOl Oynem
MMOHUMATh JOCTaTOYHOCTh TPeOOBAaHUH /IJIs1 OJJTHO3HAUHOM pean3aliy MOBEACHUS CUCTEMBI.

OcoOenHocTH 3Tana NpocMOTPa JOKYMEHTALIUH

[Ipn MHCHEKTUPOBAaHUU TPeOOBAHMI K CHUCTEME, KaK MPaBUJIO, PACCMAaTPUBAETCS KaK «BHEIIHSS,
TaKk M «BHYTpEHHss» MH(OpMaius, Kacaromascs TaHHOro nokyMmeHrta. [lox BHemHeil mHpopmanuei
IIOHMMAETCA B MEPBYIO OYepellb CyTh TEXHUUYECKUX PELICHUH, NPUHATHIX MPH pa3pabOTKe CUCTEMBI, T
MIPUHLIMIIBI, KOTOPBIE OTJIMYAIOT €€ OT APYTUX CUCTEM.
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IIpu >TOM mpoBepsieTcs COTIacCOBAHHOCTb TpeOOBaHUM ¢ >TMMHU npuHIMNaMu. [lox BHyTpeHHEH
nH(popMalrel MOHUMAeTCs MPEXkAe BCEro BHYTPEHHSIS LIEJIOCTHOCTh M HEMPOTHBOPEUUBOCTh TOKYMEHTA
— CBOICTBa, KOTOpPBIE MO3BOJISIOT pa3padaTbiBaTh NPOrPAMMHBINA KO/, JUIIEHHBIN IBYCMBICICHHOCTEH U
HECTaOUJIbHBIX YYacTKOB. [ JIaBHBIM BOMPOC, HA KOTOPBIN JTOJKEH OTBETUTh WHCIEKTOpP MPU MPOBEpKE
BHYTPEHHUX CBOMCTB JAOKyMeHTa: "OmnpeneneHsl U TpeOOBaHUS TaK, YTOOBI KOJUIEKTUB Pa3pabOTUYMKOB
cMor paboratb ¢ HUM?" WiM uHade "OTH TpPeOOBaHMS HEABYCMBICIEHHBI, TIOJHBI M aBTOPUTETHO
BbIpaxkeHbI?". [Iponiecc MHCIIEKIIMM MOXKET IIOMOYb OTBETUTHh HAa 3THU BOIPOCHI, & CHUCOK KOHTPOJIBHBIX
BOIIPOCOB, MPEICTABICHHBINA HIKE, MOKET ObITh HCIIOIH30BaH NP MPOBEACHUN WHCIEKIUH:

1. SBnsercs nm Kaxkaoe TpeOoBaHHE CcoBeplIeHHO HeaBycMbIcieHHbIM? (Ecimmu TpebGoBanume
MIPOYECTh MOAPSA HECKOIBKO pa3, Jiedas yIapeHue CHavajaa Ha IEpBOM CIIOBE, IOTOM - Ha BTOPOM, 3aT€M
- Ha TPEThEM U T.J., OyJIeT JIU IPH 3TOM MEHSTHCS CMBICI 3TOT0 TpeOoBaHuUsA?)

2. CymiecTByeT JU JJIsl KaXJAOr0 W3 YCTAHOBJICHHBIX TPEOOBaHMI HEKOTOPBIH KOMIIETCHTHBIN
CIELUAINCT, KOTOPBIA CMOXKET CKa3aTh IIOCIE 3aBepIICHUs pa3pabOTKH, BBIMOJHEHO JH JTaHHOE
TpeboBanue wuiau Her? OnpeneneH M METOJA peleHUs 3TOoi mnpoliemMbl B JIOKYMEHTALMH 10
TpeGoBaHUAM?

3. CymiecTByeT Jiu Kakue-1100 He YCTaHOBJICHHbBIE MIIM OTCYTCTBYIOIIUE TpeOOBaHUs?

4. CymiecTBYIOT JIM CPE/IH 3a/IaHHBIX TaKUE TPEOOBAHUS, KOTOPBIC HE SIBIISIFOTCS HEOOXOMMBIMU?

5. Ecnu cymecTBylOT Kakue-1uM00 KOH(QIUKTYIOUIME TpeOOBaHUsA, HU3BECTHO JIM MOHITHOE
pelaroliee mpaBuio, B KAKMX CUTYalUsAX KaKOMY TPeOOBaHUIO CIIEAYET OT/IaBaTh MPEIIOoYTeHUE?

Oco0eHHOCTH 3Tana 3aBepUICHHUS

BnusiHue HecornacoBaHHOCTH JTIOKYMEHTAllMM Ha mpolecc pazpabotku. TpaccupoBka M3MeHEHUN
Ha nporpaMMHbIi koj. IlepBuuHas MHCHEKUMS NPOEKTHOW JOKYMEHTAlMH, KaK IpPaBUIIO, IPOBOJIUTCS
TOTJa, KOIjla cama IMporpaMMHas CHUCTeMa elle He HamucaHa. OJHAKoO NpU MPOBEAECHUU HHCIEKIUU
M3MEHEHUH B TpeOOBaHUAX K yKe paloraroiield cucreMe (Hampumep, Npu OOHOBICHHUU €€ BEPCHH),
MOKET NOTPeOOBaThCS KOMIUIEKCHAs] OJHOBPEMEHHAsi MHCIEKIMS JOKYMEHTAlUU M CO3/IaHHOTO Ha €e
OCHOBE MPOrpaMMHOro koja. IIpm 3TOM MOXKET BO3HMKHYTh CHUTyallMsl, KOTJa WU3MEHEHUs, KOTOpbIE
TpeOyeTcsi BHECTH B JOKYMEHTAIMIO II0 pe3yJbTaTaM HHCIEKIUH, TPEOYIOT COOTBETCTBYIOIIETO
W3MEHEHUS B TMPOTpaMMHOM Koje. PemieHune »5Toil mpoOieMbl JIOCTHraeTcsl HCIOJIb30BAHUEM
TPacCUPOBOYHBIX TAOIHII.

Heckonbko MHasi cuTyalusi BOSHUKAET B Cilydae, KOIAa KOMIUIEKCHAs MHCIEKLHs MPOBOJUTCS HE
1ocjie U3MEHEHHUs TpeOOBaHUM, a MOcCJe 3aBEpIICHUs BCEHW LIETIOYKM M3MEHEHUN — I0CiIe W3MEHEHHUS
(GYHKIMOHATIBHBIX TPEOOBAaHUM, apXUTEKTYpPbI, HU3KOYPOBHEBBIX TpeOOBaHUIl M MporpaMmMHoOro koja. B
9TOM ciydae Tpu OOHAPY)KCHUU TMPOTUBOPEUMBBIX TPEOOBAaHUN HEOOXOIMMO BBISBUTH BCE YaCTH
IPOrpaMMHOM CHCTEMBI, KOTOpBIE PeaTn3ytoT 3TU TpeboBaHus. B cimyuae, eciau pa3paboTka 3THX dacTeit
BBITNIOJIHSIACH PA3HBIMU JIFOJIbMU, MOIJIa pa3jMyaThCs M TPAKTOBKAa MPOTHBOPEUMBBHIX TpeOoBaHui. B
3TOM Ciy4ae JUKBHUJAIMS NPOTUBOPEYMBOCTH MOXKET IOBJE€Yb 3a COOON «BOJHY WM3MEHEHUil» B
MIPOEKTHON JOKYMEHTAllMM M HUCXOAHBIX TEKCTax cuctembl. [l Toro, 4rtoObl H30€KaTh «BOJH
W3MEHEHUI» [0 3aBEPLICHUI0 HWHCIEKUUH PpEKOMEHAYETCSl IPOBOAUTH €€ IOATalHO J0 Hadana
CIIEYIOIIEr0 HTana >KU3HEHHOIO LHKJIA WIM [0 pPa3pabOTKH JOKYMEHTOB CIEIYIOIIEro YPOBHS
JeTAIN3aLNN.

dopma npeacraBjIeHus pe3yabTara:

[ens paboTs

Bsenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3YEMbIE ITPH BBIITOJIHEHUU PaOOTHI.
Omnucanue paboTb

3akiroueHue (BbIBO/IbI)

Crnucok UCoab3yeMOH JIUTepaTyphbl

o

Kpurepun onenkmn:

PaboTa BBITIOJTHEHA TTOTHOCTHIO M HE COJEPKHT OIIUOOK, CTYACHT TPAMOTHO TPEACTABHI OTUET —
OLIEHKA «OTIMYHO.

PabGoTta BpITIONIHEHA TOJHOCTHIO, HO COJEPKHUT HE Ooyiee ABYX ONIMOOK, CTYIEHT TPaMOTHO
MPEJICTABUII OTYET — OI[EHKA «XOPOIIIOY.
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PabGora BbImosHEHa C OmIMOKaMM, CTYASHT TNPEACTaBWI KpPaTKU OT4ET — OICHKa
«yJOBJIETBOPUTEIHLHO.

PaGora BbmmonHeHa ¢ TpyObIMH OHIMOKaMH, OTYET COCTaBJICH HErpaMOTHO — OIICHKA
«HEYIOBIICTBOPUTEIHHO.
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JlabopaTopHoe 3ansitue Ne 14
H3ydenne padoThl B cHCTEMe KOHTPOJIsSI Bepcewmii git

Henab: n3y4ynTh OCHOBHBIE MPUHIUIIBI PAOOTHI B CUCTEME KOHTPOJISI BEPCUH.

Bbinosinus padory, Bel Oyaere:

ymembs:

— VY1 ucnonb30Bath BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHUIA;

— V3. aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIHUIO;

— V5. opraHu3oBbIBaTh 33JIaHHYI0 MHTErPALMI0 MOJYJEH B MpOrpaMMHBIE CpelcTBa Ha 0aze
HUMEIOIICICS apXUTEKTYPhl U aBTOMATU3AIUN OM3HEC-TIPOIIECCOB;

— V7. ucnonabp30BaTh NpUeMbl pabOThI B CUCTEMaX KOHTPOJISI BEPCUH.

MarepunanbHoe obecnieyeHue:
ITaket Microsoft Office, noctym kx Internet pecypcam, Visual Studio, ciucrema kouTposis Bepcuii Qit,
GUI-kiuenT git.

3ananue:
W3yunte U HACTPOUTE CUCTEMY KOHTPOJISI BEPCHIA ITPH BBIMOJHEHUH MpoekTa B cpeae Visual Studio
IS pa3pabaThiBAEMOT0O MIPOrPaMMHOTO TPOayKTa (JlaboparopHoe 3ansTue Ne 10).

ITopsinok BbINOJIHEHUs padoOThI:

1. W3yuuth npemyiaraeMblii TEOPETUUECKUN MaTEpUaI 110 TEME.

2. Hactpoiite cucteMy KOHTpOJIi BepcHil Uis pa3pabaThIBa€MOIro MPOTrPaMMHOIO IMPOIYKTA,
UCIIOJIB3Ysl CPEJICTBA CUCTEMBI KOHTPOJIsSI BepcH (it,.

3. Hactpoiite cucteMy KOHTpOJIi BepcHil A pa3pabaTbIBaeMOIo IMPOrPaMMHOIO IMPOJIYKTa,
ucnones3ys GUI-kiuenr git.

4. Hactpoiite cucreMy KOHTpOJIsL Bepcuil s pa3pabaThIBA€MOro MPOrpaMMHOTO MPOJYKTa MpU
BBINIOJIHEHUH TpoekTa B cpeze Visual Studio.

5. BriOpars Mostynu Juist peakTOpHUHTa Koja, IpoBecTH peaKTOPUHT KOJa.

6. CdopmupoBars OT4ET O padoTe.

Xoa padoThI:
KpaTtkue TeopeTnyeckue cBeIeHHSA

Haunnas c¢ Visual Studio 2013 Update 1, moms3oBarensm Visual Studio moctynen Git-kineHT,
BcTpoeHHBIM HernocpenctBeHHO B IDE. Visual Studio yxe B TeueHHe IOCTaTOYHO JIOJIFOTO BPEMEHHU
UMeeT BCTPOEHHbIE (YHKIMHM YIpPaBICHUS HMCXOJHBIM KOJOM, HO OHH OBUIM OpPHEHTHPOBAHBI Ha
LEHTPAJTN30BaHHbIE CUCTEMBI C OJNOKMPOBKOW (haiinoB, u Git HE OUYEHb XOPOLIO BIMCHIBAJICS B TaKOU
paboueii mpomecc. Ilogmepxkka Git B Visual Studio 2013 O6pina cymecTBeHHO mepepaboTaHa IO
CPaBHEHHIO CO CTapOl BEPCHUEH, M B pe3ybTaTe yAAJIOCh TOOUThCS yumed narerpauu Visual Studio u
Git.

UT0oOBI BOCTIOJIB30BATHCSA 3TON (PYHKITMOHATHHOCTBIO, OTKPOUTE TIPOEKT, KOTOPHIi yrpasisercs Git
(vm BeIonHMTE Qit INit I CymiecTByromero npoekTa) u BbiOeputre NyHKTH View (Bum) > Team
Explorer (Komananbiii o0o3peBarens) B IJIaBHOM MeHIO. B pesynbrate oTkpoercss okHo "Connect"
("TloaxmounTs"), KOTOPOE BBITIAUT IPUMEPHO BOT TaK:
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Tearn Explorer - Connect » 0
O ¥ |0 p
Connect | Consolefpplication] (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 Opticns -
4> ConsoleApplicationl | C:\ConsoleApplicationl
© libgit2 | C:\libgit2

Tearn Explorer

Pucynok 1 — [Noaxmouenue k Git-penosuroputo u3 okaa Team Explorer
(Komanusiit 0603peBaTeb)

Visual Studio 3amoMuHaeT Bce MPOEKTHI, yIpaBisieMble ¢ moMoIisio Git, koropbie Bel oTKpbITH, 1
OHHU JIOCTYIIHBI B CIIMCKE B HW)KHEH 4acTH OKHA. Ecim B cIMCKe HET MpOeKTa, KOTOPBHIH BaM HYKEH,
Haxmute KHOMKy "Add" ("HoGaButh") M ykaxkuTe MmyTh K pabodeil nupekropuu. JIBOWHON KIHK IO
OJTHOMY M3 JIOKAIBHBIX Git-pEno3UTOPHEB OTKPOET TIIABHYIO CTPAHHILYy PEHO3UTOPHUS, KOTOPAs BBITIISIUT
npumepHo Tak "Home" ("T'maBras") crpanuma Git-peno3utopus B Visual Studio..

Oto ueHtp ympasieHus Git; Korja Bbl MUIIETE KOJI, Bbl, BEPOSITHO, NMPOBOAUTE OOJBIIYIO YaCTh
cBoero BpemeHu Ha crpanuue "Changes" ("M3meHeHus"), HO Korjga HPUXOJUT BpeMs MOIydaTb
M3MEHEHHMs], C/IeJaHHble BallUMHU KoOJUIeTaMHM IO paboTe, BaM HEOOXOAMMO HCHOJb30BATh CTPAHHIIBI

"Unsynced Commits" ("Hecunxponusupoanubie komMuThl") 1 "Branches" ("Bersu").
4 Project

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

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

fa] libgit2.sin | build

Pucynok 2 — «Home» («I'maBuas») crpanunna Git-pemozutopust B Visual Studio

B mnactosmee Bpemss Visual Studio mMmeeT MOIIHBIN 3amaya-OpUEHTUPOBAHBIA TpapUUEeCKHi
unTepdeiic g Git. OH BKITIOYaeT B ce0s1 BO3MOKHOCTD JIMHEHHOTO IPEACTABICHUSI UCTOPUH, pa3IMYHbIE
CpeICTBa NMPOCMOTPA, CPEACTBA BBHIIOJIHEHUS YIAIEHHBIX KOMaH/A U MHOXECTBO APYTUX BO3MOXKHOCTEH.
Jiss mpocMoTpa TOJHOM JOKYMEHTAllMd 10 JAHHOM (YHKIMOHAIbHOCTH (KOTopas 34ech He
npeacTasieHa), nepeiaure Ha http://msdn.microsoft.com/en-us/library/hh850437.aspx.

dopma npeacTaBiaeHus pe3yabrara:

IIoAroTOBUTE OTYET C TMHEWHBIM NPEACTABIEHUEM UCTOPHH,

IlepeuncnuTh pa3nuyuHbIC CPENCTBA IPOCMOTPA,

[lepeuncnanTh cpeAcTBa BBIMOJHEHHS YOAIEHHBIX KOMaHI, C KOTOpbIMH Bbl paboranu mpu
BBITIOJTHEHUH ITPOEKTA.
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https://git-scm.com/book/ru/v2/ch00/rvs_home
http://msdn.microsoft.com/en-us/library/hh850437.aspx

Kpurtepun onenkmn:

PaGota BbINOTHEHA MOJHOCTHIO U HE COAEPIKUT OMIMOOK, CTYACHT IPAMOTHO MPEACTABUI OTYET —
OIIEHKA «OTIMYHO.

PabGoTta BbITIONIHEHA TOJHOCTHIO, HO COJEPKHUT HE Ooyiee ABYX OMIMOOK, CTYIEHT TPaMOTHO
MPEJCTaBUI OTUET — OLEHKA «XOPOILOY.

PabGora BEIIIOJHEHA C OHII/I6KaMI/I, CTYACHT TIPECACTaBUII KpaTKI/Iﬁ OT4€T — OIICHKa
«YyHAOBJICTBOPUTCIIBHO.
PaGora BEIIIOJHEHA C Fp}I6HMI/I OH_II/I6KaMI/I, OTYET COCTaBJICH HCIpaMOTHO — OILCHKa

CHCYHOOBJICTBOPUTCIILHOY.
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