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1 BBEJAEHUE

BaxxHyro 4acTh TeOpeTH4eckord M MpodecCHOHATBLHON MPAKTUYECKONH MOATOTOBKH OOYYAIOIIUXCS
COCTaBJISIIOT JIA0OPATOPHBIE 3AHATHUS.

CoctaB M cojaepkaHue J1adOpaTOPHBIX 3aHATUN HaNpaBlieHbl Ha peanusanuio PDeneparbHOTO
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa CpeIHEro MpodecCHOHaILHOr0 00pa30BaHusl.

Benymieidi nunakTH4ecKod IENbl0  J1a0OpaTOPHBIX  3aHATUH  SBISIETCS  DKCIEPHUMEHTAIBHOE
MOATBEPIK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETHUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCUMOCTEH ).

B coorBerctBuu ¢ paboueit mporpamMmoii IIM.02 OcymiectBiieHne HMHTErpanuu IpOrpaMMHBIX
monyner, MJIK.02.02 HWHcTpymMeHTanbHBIE CpeACTBa pPa3pabOTKM MPOrpPaMMHOTO OOecIreYeHus
IIPElyCMOTPEHO MPOBEACHUE J1a0OPAaTOPHBIX 3aHATUI. B pamkax 1abopaTOpHOro 3aHsITHs 00ydaroUIUecs
MOTYT BBIMOJHSATH OJHY U HECKOJIBKO J1a00paTOPHBIX paboT.

B pe3yinbrare ux BBIIOIHEHUS], 00Y4alOIUNCS JOIKEH: yMemb:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnosnb30BaTh METOABI VIS MOMYYEHHUs! KOZa C 33JaHHOM (DyHKUIMOHAJIBHOCTBIO U CTENEHbIO
KauecTBa,

— VY3 aHanmM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALIUIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IOCTPOSHUS U aHAIW3a
apXUTEKTYPbI IPOrPaMMHBIX TIPOTYKTOB;

— V5 opraHu3oBbIBaTh 33JaHHYIO MHTETpAlMI0 MOAYJIEH B MporpaMMHbIE CpelcTBa Ha 0aze
MMEIOLIEHNCSI apXUTEKTYpPbl M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensaTb UCTOUHUKH U IPUEMHUKH JAHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 oneHuBaTh pazMep MUHHUMaJIbHOTO Habopa TECTOB;

— Y10 pa3pabarbIBaTh TECTOBBIE MTAKETHI U TECTOBBIE CLICHAPUH;

— V11 BBISBIATH OMIMOKH B CHCTEMHBIX KOMITOHEHTAX HA OCHOBE CIIEITU(UKAIININ;

— VY12 wucnonb3oBaTh pa3iMYHbIE TPAHCIOPTHBIE MPOTOKOJBI W CTAaHAAPThI (HOPMATHPOBAHUS
COOOILIEHHIA;

V13 BBINONHAT TECTUPOBAHUE UHTETPALIUH;

V14 opraHu3oBbIBaTH NOCTOOPAOOTKY TAHHBIX;

V15 co3naBarh Ki1acchl- HCKIIIOYEHUS] HA OCHOBE 0A30BBIX KJIACCOB,

VY16 BBINONHATH PYyYHOE U ABTOMATU3UPOBAHHOE TECTUPOBAHKUE IPOTPAMMHOTO MOJTYJIS;

VY17 ncnone30BaTe HHCTPYMEHTAIBHBIE CPEICTBA OTIIAAKH IPOTPAMMHBIX IIPOJTyKTOB;

Yo 01.01 pacmo3HaBath 3amady W/WiIH MpoOJieMy B TPOPECCHOHATLHOM W/WIN COIMAIHHOM
KOHTEKCTE;

— Y0 01.02 ananu3upoBath 3a/1a4y W/HiM MpooieMy U BBIIEISTh €€ COCTaBHbIE YacTH;

— Y0 01.03 onpenenars 3Tarisl peleHns 3a/1a4u;

— Yo 01.04 BosBiaTh U 3((HEeKTUBHO MCKaTh WHPOPMAIIMIO, HEOOXOAUMYIO IUIsl PELIeHUs 3aJaud
W/WITH TTPOOIIEMBI,

— VYo 01.05 cocTaBnTh IJIaH JCHCTBU;

— Yo 01.06 onpenenste HEOOXOIUMBIE PECYPCHL;

— Y0 01.07 BnageTs akTyaJIbHBIMH METOJIaMHU PAaOOTHI B IPOPECCUOHATHEHOM M CMEKHBIX cepax;

— Y0 01.08 peann3oBbIBaTh COCTABICHHBIN IUIAH;

— VYo 01.09 ornieHnBaTh pe3yabTaT U MOCIESICTBUS CBOUX JICHCTBHUI (CAMOCTOSITEIIBHO WA C TIOMOIIIBIO
HACTaBHUKA);

— Y0 01.10 yuntsiBaTh BpeMEHHBIE OTPAHMYEHHS U CPOKHU NP PEIICHUH POPECCHOHATBHBIX 33/1a4;

- Y002.01 onpenensats 33124 7151 TIOUCKA MHPOPMALHY;

— Y0 02.02 onpenensate HEOOXOMMBbIE UICTOUHUKU HH(DOPMALIUH;



— Y0 02.03 m1anupoBath MpoLecc NOMCKa; CTPYKTYPUPOBaTh NOITyYaeMyt0 HH(POPMALIHIO;

— Y0 02.04 BeigensaTe HanOosIee 3HAYMMOE B ITepeUHe HH(pOopMaIuy;

— Y0 02.05 o1ieHnBaTh MPAKTUUECKYIO 3HAUMMOCTh PE3YJIbTaTOB ITOMCKA;

— Y0 02.06 ohopMIATE pe3yibTaThl MOUCKA, TPUMEHSATH CPEACTBA MH(POPMAIMOHHBIX TEXHOJIOTHH IS
petienus npoecCHOHATbHBIX 33/1a4;

— Y0 02.07 ucrions3oBaTh COBPEMEHHOE NMPOrPaMMHOE 00ECIICUEHHUE;

— Y0 02.08 ucronp30BaTh pa3IudHbIie A(POBBIC CPECTBA ISl PEIIEHUS MTPOPECCHOHATLHBIX 337134,

— VYo 02.09 nposBIATH KyJIbTYpy HH(GOPMAIMOHHOKW O€30MacHOCTH TIPU  HMCHOJIB30BAaHUU
MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

— Yo 03.01 ompenensith akTyaabHOCTh HOPMATUBHO-TIPABOBOM JTOKYMEHTAIMU B MPO(ECCHOHATIBHON
JEATENbHOCTH;

— Y0 03.02 npuMeHsATh COBPEMEHHYIO HaAy4HYIO TIPO(PECCHOHATTBHYIO TEPMHUHOJIOTHIO;

— VYo 03.03 omnpenmenath M BbICTpaUBaTh TPACKTOPUHM MPOGECCHOHATBHOIO Pa3BUTHS U
camMo00pa3oBaHMs;

— Yo 03.10 mpuMeHsATh UCCIENOBATENBCKAE MPUEMBbl M HABBIKH, YTOOBI OBITh B KypCE IMOCIEIHUX
OTPACIIEeBbIX PELICHHIA

— Y0 04.01 opranu3zoBbIBaTh padOTY KOJUICKTHBA U KOMAH/IbI;

— Y0 04.02 B3aumoseiicTBOBaTh C KOJJIEraMH, PyKOBOJICTBOM, KJIMEHTAMH B X0/1€ NMPOPECCHOHATBHON
JeATENbHOCTH;

— Y0 04.03 a¢dexTrBHO paboTaTh B KOMAH/IE;

— Yo 04.04 wucnonb3oBaTh HABBIKM YIIPABIECHUS TPOSKTaMH B PaCIpeNesieHHH pPecypcoB U
(opmupoBaHny rpadMKa BHITOIHEHNS 3a/1a4;

— Yo 05.01 rpamoTHO W3MaraTb CBOM MBICIH U O(OPMIIATH JOKYMEHTHI MO MPOEeCCHOHATLHON
TEMaTHKEe Ha FOCYIapCTBEHHOM SI3BIKE;

— Y0 05.02 nposBIsTh TOJIEPAHTHOCTH B pab0vYeM KOJUICKTHBE;

— Yo 05.03 mpuMeHATh TEXHUKH M MpuUeMbl 3PQPEKTUBHOTO OOIIEHUS B MPOQPECCHOHAIBHOM
NEATEIbHOCTH

— Yo 09.01 noHuMmars OOIIMI CMBICI YETKO MPOU3HECEHHBIX BBICKAa3bIBAaHWI HA W3BECTHBIE TEMBI
(mpodeccroHabHbIE 1 OBITOBBIE), TOHUMATh TEKCTHI HA 0a30Bble PO(ECCHOHATIBHBIE TEMBI;

—  Y009.02 yuacTBOBaTh B AUATIOrax Ha 3HAKOMbIE 001IHE U TPO(DECCHOHATIBHBIE TEMBI,

—  Y009.03 ctponth NpoCThIe BBICKa3bIBaHUs O cede 1 0 CBOEH MPo(hecCHOHAIbHOM AESTEIbHOCTH;

— Y0 09.04 xpatko 000CHOBBIBAaTh U OOBICHATH CBOU JICHCTBUS (TEKYIME U IIAHUPYEMBbIE);

— VYo 09.05 mucate mnpocTble CBSI3HBIE COOOIIEHUS Ha 3HAKOMBbIE WM HMHTEPECYOLIHe
npo¢hecCHOHATIEHBIE TEMBI

— Yo 09.06 yurarh, MOHUMATh U HAXOIUTh HEOOXOAUMbIE TEXHUYECKHUE JIaHHbIE M WHCTPYKLMHU B
PYKOBOJICTBaX B JIFOOOM JIOCTYITHOM (hopmare.

ConeprkaHure MpakTHYECKUX U J1ab0paTOPHBIX 3aHATHI OPHEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOGHHIO TPO(ECCHOHATFHOTO MOAY/S TMPOrpaMMbl TOATOTOBKM  CIIEIMATIMCTOB CPEIHEro 3BEHa IO
CTIEIMAIILHOCTY U OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

I1K.2.1 Pa3pabarbiBaTh TpeOOBaHMS K MPOrpaMMHBIM MOAYJISIM Ha OCHOBE aHalu3a MPOEKTHOU U
TEXHUYECKOH JTOKYMEHTALIUH Ha IPEIMET B3aUMOJICHCTBUS KOMIIOHEHT;

[1K.2.2 BINOJAHATH HHTETPALIUIO MOAYJIEH B MPOrpaMMHOE 00eCTIeUeHNUE;

[1K.2.3 BBINOJHATH OTJIAJKY OPOTrPaMMHOTO MOAYJS C HCIOJIb30BAHHEM CHENHATU3HMPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB;

[1K.2.4 OcymiecTBisaTh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPUEB JJISl IPOTPAMMHOIO
obecrneueHus;

I1K.2.5 TIpou3BOAUTHh WHCIEKTHUPOBAHHUE KOMIIOHEHT MPOTPaMMHOI0 oOecreyeHHs Ha MpeaMEeT
COOTBETCTBHS CTaHJApTaM KOAUPOBAHUSI.

A Taroke GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL:

OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHOHaTbHON e TEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;



OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POPMAIUU U
nH(OPMAaLOHHBIE TEXHOJIOTUH AJIs BHIIOTHEHUS 33124 NpodeCcCHOHATbHON ASITETbHOCTH;

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO ACSITeNbHOCTh B NpodeccHOHANbHOW cdepe, HCIONb30BaTh 3HAHHUS IO
(MHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUX;

OK 04 D¢ddexTuBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/JIC,

OK 05 OcymiecTBiasiTh YCTHYIO U NUCbMEHHYIO KOMMYHMKAIIMI0 HAa TOCYJapCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 09 ITonp3oBatbest MpohecCHOHATBFHONW JOKYMEHTAIMEeH Ha roCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKaX.

Breimmonuenue oOywarommmucs naboparopHeix pador mo I[IM.02 OcymiecTBieHHEe HHTErpariuu
nporpammHubix Moayiei, MJIK.02.01 Texuosorus pa3padOTKH MPOrpaMMHOTO 00ECTICUCHHSI HaITPaBJICHO
Ha:

— 0000mueHue, cucreMaTH3alUio, YrIyOlleHue, 3akKpeIuieHue, pa3BUTHE U JEeTaIH3alMIo
MOJTyYCHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOU JUCIUTUINHEL,

—  (hopMupoBaHHEe YMEHUN MPUMEHATH MOTyUYEeHHbIC 3HAHUS HA MPAKTUKE, Peau3alliio eINHCTBA
MHTEJJIEKTYaTbHOM U MPAKTHUECKON AESITENbHOCTH;

— pa3BUTHE MHTEUIEKTYQJIbHBIX YMEHUH y OyAylmMX CHENUAJINUCTOB: AHAJIUTUYECKUX,
[IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

—  BBIpa0OTKY IpPU PELICHUU MOCTABJICHHBIX 337a4 IPO(eCCHOHATHFHO 3HAYUMBIX KaueCTB, TAKUX
KaK CaMOCTOATEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOPUYECKAsI MHUIMATHUBA.

JlabGopaTtopHble 3aHATUSI IPOBOAATCS B pPaMKaX COOTBETCTBYIOILEH TEMbI, IIOCIE OCBOEHMUS
JMIAKTUYECKUX SIHUIL, KOTOphIe 00ECTIeUNBAIOT HATMYUE 3HAHUM, HEOOXOMMBIX JUIS €€ BBITOTHEHHSL.



2METOIUYECKHUE YKA3AHUSA

Tema 2.1.2 Onucanue u aHAIU3 TPEOOBAHNH K NPOrPaMMHOMY 00ecreYeHUI0

JlaGopaTopHoe 3ansitue Ne 1

AHajm3 npeamMeTHoii oo1actu. [locTpoeHne qMarpaMMbl BADUAHTOB HCNOJIb30BAHMS

Hean: Ilpoananu3upoBaTh M ONKMCaTh 33JaHHYI0 HPEAMETHYIO 00JacTh, CHOPMUPOBATH
TpeOoBaHUs K MHPOPMALMOHHOW CUCTEME, PACIIPENICIUTh POJIM B TPYIIIE Pa3pabOTINKOB.

Boinoinus 3aganus, Bel Oyaere:
ymemp:

V3 ananu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JTOKYMEHTALHIO;
V4 ucnonb3oBaTh CHELMAIM3UPOBAaHHBIE Tpaduueckue CpencTBa IMOCTPOCHHUS U

APXUTCKTYPbI IIPOr'PaMMHBIX IIPOAYKTOB;

V11 BBISBIISATH OIMIMOKA B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICTIU(DHKAITHIA.

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

3aganue:

JlaboparopHoe 3aHATHE HAIPABICHO HA O3HAKOMJICHHE C IIPOIECCOM OMMCAHUs WH(POPMAIMOHHON
CUCTEMBI ¥ IMOJTYYCHHE HABBIKOB 110 UCTIOJIB30BaHUIO OCHOBHBIX MeTO10B aHanmu3a MC.

PexomeHyembie TipeiMeTHBIC 00JIACTH VI Pa3paOb0TKU HH(DOPMAIIMOHHON CHCTEMBI:

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

2. Pa3pabotka nporpammHoro kommiekca «OTeneHie KOIeaKa.

3. Pa3pabotka nporpammHoro komriekca «O0cimykxuBanne OaHKOMAaTa.

4. Pa3paboTka MporpaMMHOI0 KOMILIEKCa «YTIpaBlieHUEe TOCTUHHULIEH .

5. PazpaboTka nporpaMmMHOro komiiekca «Mara3uH Mo npojjake aBTo3amn4acTen.

6. Pa3paboTka nporpammHoro komiiekca «CTpoutenbHas pupmay.

7. Pazpab®oTka nporpaMMHOro KoMIuiekca «YIpaBieHue OM0IuoTedyHbIM (POHIOM.

8. Pa3pabotka nporpammHoro kommiaekca «APM paGoTHuka ckiaga»

9. PazpaboTka mporpaMMHOTO KoMmIulekca «APM amMuHUCTparopa aTelibe I10
OPTTEXHUKN

10. Pazpabotka nmporpaMMHOTO KoMIUIekca «APM anMuHHCTpaTopa aBTOCAIOHAY.

11. Pa3pabotka mporpaMMHOTo KoMiuiekca «APM anqMuHHCTpaTopa pecTopaHa.

12. Pa3zpabotka mporpamMmmHoOro komiiekca «APM agmunaHECTpaTOpa GUTHEC-KITyOay.

13. Pazpabotka mporpaMMHOTo KoMIiuiekca «APM agMuHHCTpaTopa adponopTar.

14. Paszpabotka nporpammHoro komiiekca «APM paGoTHHKa oTAena KaApoB.

15. Pazpabotka mporpaMMHOT0 KoMIuiekca «APM agMuHHCTpaTopa CIOPTKOMILIIEKCA.

BbI Taxoke MoXkeTe mpeI0KUTh MPENo1aBaTeo CBOM BApUaHT NMPEAMETHOM 00s1acTu.
TpeboBanus k pe3yabTaTaM BBIIIOIHEHHUS J1a00OPaTOPHOM pabOTHI:

1.
2.
3.

HaJIM4Yue ONUCaHUS NH(POPMAIIMOHHON CHUCTEMBI;
[IPOBEACHUE aHAJIN3A OCYLIECTBUMOCTH BBITIOJHEHHUS IIPOCKTA;
HaJIM4YME 3aKIII0YEHHS O BO3SMOKHOCTH PEAIN3ALAN IIPOEKTA.

aHajiM3a

PEMOHTY

B mepByro ouepenp HEOOXOAUMO OMPENEIUTh HMCTOYHUKH HHPOpPMAIMH. ITO MOTYT OBITh
MEHEJKEPHI OT/IEIIOB, TE CUCTeMa Oy/IeT MUCIOIb30BaThCS, Pa3pabOTIYMKH MTPOTPAMMHOTO O0eCIIeUeHNs,
3HAKOMBIE C TUTIOM OyyIIel CUCTEMbI, TEXHOJIOTH, KOHEUHBIE MOJIb30BATEIH U T.1.

B xome ananm3a ocyIiecTBUMOCTH CO3/1aHusI HHOOPMAITMOHHONW CHUCTEMBI 1IeJIeCO00pa3HO OTBETHTH
Ha BOIPOCHI:

UTto npou3oiAeT ¢ opraHu3aiuen, ecliu cucteMa He OyieT BBeIeHa B OKCIUTyaTaluio?



- Kakue texymme npoOieMbl CyHIECTBYIOT B OpPraHU3allMMd U KaK HOBas CHCTEMa MOMOXET UX
pemunTh?

- Kaxkum o6pazom cuctema Oyzaer ciocoOCTBOBaTh LesiM On3Heca?

- Tpebyer nu pa3paboTKa CHCTEMBI TEXHOJOTHMH, KOTOpas /0 3TOTO0 HE HCIOJb30Bajach B
opraHuzanuu?

Pe3ynpraToM aHamm3a OCYIIECTBUMOCTH CO3JaHUS HMH()OPMAIMOHHOW CHUCTEMBI SIBIISICTCS
3aKJIFOUCHHE O BO3MOKHOCTH pealii3alliy MpoeKTa. B HeM 1aroTcs peKOMEeHJallii OTHOCHTEIILHO Havyala
WIN TPOJODKCHUS pPa3pabOTKU cHcTeMbl. MoOryT OBITh NPEIUIOKEHBI OPHEHTHPOBOYHBIE CYMMBI
Oro/KeTa WM €r0 H3MEHEeHMs, rpaduka paboT MO CO3JaHUI0 CUCTEMBI WJIH MPEAbSIBICHBI 00JI€€ BHICOKHE
TpeOOBaHHUS K CHCTEME.

JIOKyMEHT, ~ONMCHIBAIOIIMK MPEAMETHYI0 O00NacTh, JOJDKEH COACPKATh PEKOMEHJIAIMH
OTHOCHTENBHO DPa3pabOTKU CHUCTEMBI, 0a30Bble MNpPEAJIOKEHHUS Mo 00BEMYy Tpedyemoro Oropkera U
BpeMeHH, rpaduky padoT, 4ncity pazpaboTYHKOB, TpeOyeMOMYy IPOrPaMMHOMY OOECIICUEHHUIO, B MOXKET
BKJIIOYATh CJICAYIOIINE PA3IEIIbL:

- DBsenenue

-  OprasHu3zanyst BBITOJHEHUS MTPOCKTa

- AHaiu3 pUCKOB U Jp.

[Tocne oOpaboTku coOpaHHON HH(GOPMALUK TOTOBUTCS OTYET MO aHAIM3y OCYIIECTBUMOCTH
CO3/IaHUSI CUCTEMBbI, a 3aTeM BBINOJIHUTH MOCTPOCHHE JUArpaMMbl BapUAHTOB HCIIOJIb30BaHUS (OHA XKe
Auarpamma rnpereaeHToB, quarpamma Use Case).

JAuarpaMMbl BADHAHTOB MCII0JIb30BAHUA

[TonsTre BapraHTa MCIOIB30BaHUS (Use case) BrepBbie BBell VMBap SIKOOCOH M MpHaan eMy TaKyro
3HAQYUMOCTh, YTO B HACTOSIIEE BPEMsi BapUaHT HMCIIOJIb30BAaHUS NPEBPATHIICA B OCHOBHOM 3JEMEHT
pa3paboTKH U TUIAHUPOBAHUS MTPOCKTA.

Bapuant ucnonp3oBaHusi mpeacTaBisieT co00il MOCIeA0BaTEIbHOCTh JEHCTBUM (TpaH3aKIuil),
BBITIOJIHSIEMBIX CHUCTEMON B OTBET Ha COOBITHE, WHUIMUPYEMOE HEKOTOPHIM BHEIIHUM OOBEKTOM
(meficTByIOIIMM JHUIIOM). BapuaHT WCHOIB30BaHUS OMUCHIBAET TUIUYHOE B3aMMOJCHCTBHE MEXKIY
IIOJIB30BATEIEM M CUCTEMOM. B mpocreiiieM ciydae BapuaHT HCIIOJIB30BAHMS ONIPENEISETCA B IpoLecce
OOCYXKIIEHHSI C TOJb30BaTelleM TeX (YHKIIMIA, KOTOpble OH XxoTen Obl peanu3oBaTh. Ha s3pike UML
BapUaHT UCIOJIH30BaHUS U300pakaroT CISAYIONUM 00pa3oM:

BEIPI"IEIHT HCNoNeE20B2HMA

Pucynok 1 — BapuaHT ucnons3oBaHus

JleiicTBytolee Lo (actor) — 3TO Pojib, KOTOPYIO MOJIb30BATEb UTPAET 110 OTHOIICHUIO K CUCTEME.
JleficTByIOIIME JIMIAa PEACTABISIFOT COOOM POJM, a HE KOHKPETHBIX JIIOJIell WM HauMEeHOBaHMs paboT.
HecmoTps Ha TO, 4TO Ha JuarpamMmax BapUaHTOB MCIIOJB30BAaHUS OHU H300pa)kaloTcs B BUE
CTUJIM30BAHHBIX YEJIOBEUYECKUX (UTYPOK, JIEHCTBYIOIIEE JHUII0 MOXET TAaK)Ke ObITh BHEUIHEH CHUCTEMOH,
KOTOpOoi HeoOxoauma HEKoTopas uH(opmaius oT AaHHOW cucTeMbl. [loka3siBaTh Ha amarpamme
JEUCTBYIOIUX JIUI] CIEAYeT TOJBKO B TOM cilydae, KOrja UM JEHCTBUTEIbHO HEOOXOAMMbI HEKOTOPHIE
BapHaHThl Ucnoiab3oBaHus. Ha s3pike UML nelicTByromue juia npeacTapisioT B BUaE GUryp:

Pucynox 2 — JleiicTBytomiee auIio (aktep)
JleficTByIOLIME M1 IETSATCA Ha TP OCHOBHBIX THIIA:
—  TOJB30BaTENIN;
—  CHCTEMBI,;
—  JIpyrue CUCTEMBbI, B3aUMO/ICHCTBYIONINE C TaHHOM;
—  BpeMmd.



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

CUCTEME.
CBs3M MeK1y BADHAHTAMH HCIOJIL30BAHUSA U el CTBYIOIUMH JIHIAMHA

B s3pike UML Ha auarpaMmax BapuaHTOB HCIOJB30BaHUS IMOJJEPKUBAECTCS HECKOJIBKO THUIIOB
CBSI3CH MEXIy D3JEMEHTaMH JUarpaMMbl. JTO CBSI3M KOMMYHHUKAIMH (communication), BKIIFOUEHUS
(include), pactmupenus (extend) u 0600meHus (generalization).

CBsi3b KOMMYHHKAITIM — 3TO CBSI3b MEXIY BAPHAHTOM HCIIOJIb30BAHUS U JCHCTBYIOMUM JHiioM. Ha
s3pike  UML  CcBSI3M KOMMYHUKAIlMM TOKa3bIBAlOT C IIOMOINBIO OJHOHAIPABICHHON accoluaiuu
(cruIOUIHOM JIMHUN).

Odopmuts Kpeaut

1 v AnA knuenra banka
Knuenr Bauka

Pucynok 3— IIpumep cBSI3M KOMMYHUKAIIUA

CBsi3p BKJIIOUEHHUS MPHUMEHSETCS B TEX CHUTyalusX, KOrja HMeEeTcs Kakoi-nmubo QparmeHt
MOBEJICHUSI CUCTEMbI, KOTOPBIN MOBTOPSIETCs 00Jiee YeM B OJHOM BapHaHTE MCIOIb30BaHUs. C MOMOIIbIO
TaKHUX CBSI3€H OOBIYHO MOJEIUPYIOT MHOTOKPATHO UCTOIB3YeMYIO (DYHKIIMOHAIBHOCTbD.

CBsi3b pacHIMpeHUs IPUMEHSETCS TIPU ONMMCAHUU U3MEHEHUI B HOPMAJIBHOM MOBEJACHUU CHCTEMBI.
Ona no3BOJISIET BapUaHTY UCIIOIB30BAHUS TOJIBKO MPH HEOOXOJUMOCTH UCIOJIb30BaTh (PYHKIIMOHAIbHbBIE
BO3MO>KHOCTH JIPYTOro.

Knuenr %

<<extend>> BLINONHUTL

yCKopeHHoe
CHATHE AeHer

—

—
CHATL AeHbIn
co cyera
Be ~

~

X P
<<include>> AyTeHTUhUUMpOBaTL

Knuenta

Pucynok 4 — [IpumMep cBsI3U BKJIIOUEHUS U PACUIUPEHUS

C nomomipio CBsI3U 0000IIEHUSI MOKa3bIBAIOT, YTO Y HECKOJIBKUX JEHCTBYIOLIUX JIMI UMEKOTCS
OOIIHe YEePTHI.

Cnyxawmn
Cnyxauwmn ?\‘ Cnyxawmn BpemeHHbIN %
C novacosomn Ha oknage cnyxawwn

onnaron

Pucynox 5 — [Ipumep cBsizu 00001meHUs

Ilopsinok BbINOJHEHHS PadOThHI:

1. M3yuuTh TEOpETHUYECKHUI MaTepHuall IO TeMe.

2. CocTaBuTh IOJPOOHOE ONMKCAHKE WHPOPMAIIMOHHON CUCTEMBI.

3. Ha ocHoBaHMU ONMUCaHUs CHCTEMBI IPOBECTH aHAIN3 OCYIIECTBUMOCTH CO3JJaHUS
MH(OPMALIMOHHON CUCTEMBI..

4. PacrmpenenuTh poiu B rpymnie (pyKOBOAUTENb IPOEKTA, CACTEMHBIN aHAIUTHK, pa3paboTyHK,
pa3paboTUuK, TeCTep-pa3paboTIHK).



5. CocTaBHUTh JOKYMEHT, OIHICHIBAIOIINI MPEAMETHYIO 001aCTh.
6. CocraBuUTh OTUET O MPOJCTAHHOMN padoTe.

Xox padoThI:
Kparkue Teopernueckue cBeeHHsA
Oo01mme cBeeHus1 0 pa3padoTKe NPOrPAMMHOIO odecnedyeHust

[Tpobnemsl yrpaBieHUs] TPOTPAMMHBIMU TPOEKTAaMH BIIEpBBIE MPOSBIIIKNCH B 60-X - Havane 70-x
rofIOB, KOI'Jla MPOBAJIWIUCh MHOTHE OOJIbIINE IPOEKTHI 110 pa3padOTKe MPOrpaMMHBIX IPOAYKTOB. Bpliu
3aukcupoBaHbl 3aMepkKH B co3ganud [10, oHO OBUIO HEHAAEKHBIM, 3aTpaThl Ha pa3padOTKy B
HECKOJIbKO pa3 IPEBOCXOJIMIIM IE€PBOHAYAIbHBIE OLCHKH, CO3JAaHHBIE IPOrPaMMHBIE CHUCTEMbI 4YacTO
UMENIM HU3KHUE I10Ka3aTelu IPOU3BOJIUTENIBHOCTH. [IpuuMHBI MIPOBAJOB KOPEHUIUCh B TE€X MOAXOJAX,
KOTOpbIE MCIIOJIb30BAINCH B YIPaBIeHUU poekTamu. [IpumMensemas MeTouka Obljla OCHOBAaHA Ha OIBITE
YIIpaBJICHUS! TEXHUYECKUMH MPOEKTAaMHM W OKa3ajach Hed(PPEKTHBHOH MpH pa3paboTKe MPOrpaMMHOIO
obecreyeHus.

BaxxHo moHMMATh pasHUIy MEXIYy MNpodeccHoHaNbHONH paspadotkoi [0 u JroOHUTETHCKUM
nporpaMMmupoBanueM. HeoOXoIuMoOCTh yHpaBieHUs HPOTPAMMHBIMU IPOEKTAMHU BBITEKA€T U3 TOTO
¢akra, uyro mpouecc co3manusi npodeccuonanbHoro [1O Bcerma sBisieTcss CyOBEKTOM OFOKETHOM
INOJUTUKM  OpraHu3alluk, TIJe OHO pa3pabaThlBaeTCs, U MMEET BpPEMEHHbIE OrPAHUYEHUS.
PaGora pykoBoauTenss MPOrpaMMHOTO MPOEKTA MO OOJBIIOMY CYETy 3aKIYacTCs B TOM, YTOOBI
rapaHTHPOBaTh BBINOJIHEHHE 3TUX OIOJDKETHBIX M BPEMEHHBIX OrpaHMUYEHHH C ydeToMm Ou3Hec-Lesei
OpraHu3alKi OTHOCUTENIBHO pa3padbarsiBaemoro [10.

PykoBoauTenu mNpOEKTOB IPU3BaHbl CIUIAHUPOBAaTh BCE JTamlbl pa3pabOTKH MPOrpaMMHOIO
npoaykta. OHHM TakKe JOJDKHBI KOHTPOJIHMPOBATH XOJ BBHIMOJHEHUS paboT M COONIONEHHsS BCeX
TpeOyeMbIX CTaHAAPTOB. IIOCTOSHHBIA KOHTPOJIb 32 XOAOM BBIIOJHEHUS PabOT HEOOXOOUM [UIi TOrO,
9TOOBI TIpolecc pa3paboTKU HE BBIXOAMI 32 BPEMEHHBIE W OIO/KETHBIE OTrpaHHUYEHHs. XOpollee
yIIpaBJIeHUE HE rapaHTUPYeT YCHEIIHOI'O 3aBEpIIEHUs IPOEKTa, HO IUIOXOE YIpaBieHHE 00s3aTesIbHO
IpPUBEAET K €ro mIpoBaly. OTO MOMKET BBIPa3UThCS B 3alepKKe CpPOKOB caauum rorosoro I10, B
NPEBBIIIEHUY CMETHOW CTOMMOCTM NpOeKTa M B HecooTBeTcTBUM rortoBoro I1O crneundukamuu
TpeOoBaHUI.

ITponiecc pazpaborku IIO cymecTBEHHO OTIMYAETCs OT MPOLECCOB pealMu3alllid TEXHUYECKUX
MIPOEKTOB, YTO MOPOXKAAET ONpeAeICHHbIE CI0KHOCTH B YIIPaBJIEHUN IPOrPAaMMHBIMU ITPOEKTAMU:

1.  Ilpoepammmueiii npooykm nemamepuanen. IIporpaMmHoe obecriedeHHe HeMaTepHallbHO, €ro
HeNb3s YBUJETh WU IMOTPOrarh. PyKOBOAMTENh MPOTrpaMMHOIO MpPOEKTa HE BUAUT mpolecc "pocta"
paspabarsiBaemoro I10. OH MokeT monaratbcsi TOJIBKO Ha JOKYMEHTALUIO, KOTOpas (pUKcUpyeT npolecc
pa3pabOTKH MPOTrPaMMHOTO TPOIYKTA.

2. He cywecmsyem cmanoapmuulx npoyeccoé pazpabomku I10. Ha cerogHamHuii aeHb He
CYLIECTBYET YETKOW 3aBUCHMOCTH MexAy mpoueccoM co3ganus IO u Tunom co3gaBaemMoro
IIPOrPaMMHOTO NPOAYyKTa. JIpyrue TEXHHYECKUE TUCUUIUIMHBI UMEIOT JJIMTENIBHYI0 UCTOPHIO, TPOLECCHI
pa3paboTKN TEXHUYECKUX H3JIeNNi MHOTOKpPaTHO OINpoOOBaHbl M IpoBepeHbl. [Iporeccsl co3manus
OOJIIIMHCTBA TEXHUYECKUX CHCTEM XOpOUIO H3ydeHbl. M3ydenuem ke mporeccoB cosznanus I10
CHEIHMAIMCThl 3aHUMAIOTCSl TOJBKO mocieaHee BpeMs. [loaToMy moka Henb3si TOUHO MHpeacKas3aTh, Ha
KakoM JTame mnpouecca pazpabotku 1O MoOryr BO3HHUKHYTH NpOOJIEMBI, YIpOXKaloIlue BCEMY
MIPOrpaMMHOMY ITPOEKTY.

3. bonvuwue npocpammmvie npoexkmvl - 3mo uacmo "oouwopazosvie" npoexmoi. bonbiine
MIPOrpaMMHBbIE MPOEKTHI, KaK MPaBHIJIO, 3HAUUTEIHHO OTJIMYAIOTCS OT MPOEKTOB, PEAIN30BAHHBIX paHee.
[TosTOMy, 4TOOBI YMEHBIIUTH HEOINPEACIIEHHOCTh B IUIAHUPOBAHUM MPOEKTa, PYKOBOAUTENN MPOEKTOB
JOJDKHBI  00J1afaTh OYeHb OOJBIIMM MPAKTUYECKUM ONBITOM. HO mOCTOSHHBIE TEXHOJOTHYECKHE
U3MEHEHHsI B KOMIIBIOTEDHOW TEXHMKE M KOMMYHHKAIIMOHHOM O00OpYIOBaHMM OOECLEHUBAIOT
MpeNbIAYIIUNA ONbIT. 3HaHUS M HAaBbIKM, HAaKOIJICHHBIE OMBITOM, MOTYT HE BOCTpPEeOOBAaThCSI B HOBOM
IIPOEKTE.

[lepeuncienHple OTIMYMS MOTYT NPHUBECTH K TOMY, YTO pealu3alMs NPOEKTa BBIHAET U3 Bpe-
MEHHOTO TpaduKa WM TPEBBICUT OIOJKETHbIE acCUTHOBaHMs. I[IporpaMMHBIE CHUCTEMBI 3a4acTYIO



OKa3bIBAIOTCSI HOBUHKAMHU Kak B "HJE0JIOTMYECKOM", TaK M B TEXHUYECKOM IaHe. [loatoMy, mpenBuas
BO3MO>KHBIE IIPOOJIEMBI B pean3aliiy MporpaMMHOI0 MIPOEKTa, CIeyeT BCeraa MOMHUTh, YTO MHOTHM U3
HUX CBOMCTBEHHO BBIXOJMTH 3a PAMKU BPEMEHHBIX U OOPKETHBIX OTPAHUYEHUH.

IIpouecc ynpasJjieHusi pa3padoTKoii MPOrpaMMHOI0 odecredeHust

HeBo3MOKHO onucath ¥ CTaHIAPTU3UPOBATH BCE PAOOTHI, BHIIOIHSAEMBIE B MIPOEKTE MO CO3AAHUIO
[10. Otu paboThl BechMa CYIIECTBEHHO 3aBUCAT OT OpraHU3alluy, e BhinoyHgeTcs pa3padorka 10, u ot
THIIA CO3/1aBAEMOT0 IIPOrpaMMHOro npoaykTa. Ho Bcerga MoyKHO BBIAEIUTD CIEAYIOLIUE:

- Hamnwucanue npennoxenuid no cozaanuto 110.

- IInammpoBanme u cocraBinenue rpaduka pador mo cozpanuto [10.

- OueHuBaHUE CTOUMOCTH MTPOEKTA.

- Ilonbop nepconana.

- KouTpoab 3a x0/10M BBINIOJIHEHUS Pa0OT.

- Hammcanue 0T4€TOB U NPEACTaBICHUMN.

[lepBast cragusi TPOrpaMMHOrO MPOEKTa MOXKET COCTOSTh M3 HANHMCAHUSA MPEAJOKEHUH 110
peasinzanuu 3Toro npoekra. Ilpennoxenus: 10 KHBI COIEPKATh OMKMCAHKE LeJIel TPOEKTOB U CIIOCOOOB
uX JocTiKeHus. OHU Takke OOBIYHO BKJIIOYAIOT B ceOs OIEHKH (PMHAHCOBBIX W BPEMEHHBIX 3aTpaT Ha
BBINIOJIHEHUE TpoekTa. [Ipm HEoOXOAMMOCTH 3/1eCh MOTYT NPUBOIUTHCS OOOCHOBAHUS UL Tepeaadu
MIPOEKTa Ha BBINOJHEHNE CTOPOHHEN OpraHU3aIliy UM KOMaH e Pa3paboTYMKOB.

Hanucanue npenioxeHuii — o4yeHb OTBETCTBEHHas paboTa, TaK Kak JUisi MHOTMX OpraHu3alui
BOIIPOC O TOM, OyJEeT JI MPOEKT BHIIOIHATHCS CaMOM OpraHH3aliei uin pa3padbaTbiBaThCs MO KOHTPAKTY
CTOPOHHEH KOMIIaHUEH, sABiseTcs KpuTHueckuM. He cymecTtByeT kakux-inbo peKoMeHJauui o
HAMUCAHUIO MPEUI0KEHHUH, MHOTO€ 3/1eCh 3aBUCUT OT OTIBIT.

Ha »tane nianupoBaHus NPOEKTa ONPEAEIAIOTCS MPOLECCHI, TANbI U MOJIYYEHHbIE HA KaXJIOM M3
HUX pe3yJabTaThl, KOTOPHIE MOJIKHBI MPUBECTH K BBINOJHEHUIO MpoekTa. Peanmuzamus sToro miaHa
IIPUBEJET K JIOCTHXKEHUIO 1ienel npoekTa. OnpeneneHue CTOMMOCTH IIPOEKTa HaIPsIMYIO CBSI3aHO C €ro
IUTAHUPOBAHHUEM, MTOCKOJIBKY 37IECh OLEHUBAIOTCS PECYPCHI, TPEOYIOIIUECs ISl BBIMOIHEHHUSI II1aHA.

KoHTpoib 3a X010M BBINOJHEHUS] padOT (MOHUTOPHHI IPOEKTa) — 3TO HEMpPEpBhIBHBIA Ipolecc,
IIPOJOJDKAIOIINNCA B TEYEHHME BCErO CpPOKa peai3allud NpOeKTa. PyKkoBOAWTENb HOJKEH MOCTOSHHO
OTCIEXKMUBATh XOJ pealu3ali MpPOeKTa U CpaBHMBATh (PAKTUYECKHE U IUIAHOBBIE IOKA3aTEeNH
BBINOJIHEHUST pabOT € MX CTOMMOCTBIO. XOTsS MHOTME OpPraHM3alMd UMEIOT MeXaHU3Mbl (HOPMaIbLHOIO
MOHHUTOPHHIa padoT, ONBITHBIA PYKOBOJIUTENb MOXET COCTaBUTH SCHYIO KapTUHY O CTaJUH Pa3BUTHU
MPOEKTa MPOCTO MyTeM He(opMalIbHOTO OOIIEHNUs C pa3paboTUYMKaMH.

HedopmanbHblii MOHUTOPUHT 4acTO MOMOTaeT OOHAPYXUTh MOTEHIMAIbHBIE POOIEMbI, KOTOPbIE
B SIBHOM BHJIE MOT'YT OOHapyXuTbhcsl no3nHee. Hanpumep, exxeaHeBHOEe 00CYKIEHHE XOa BBIMOIHEHUS
paboT MOXKET BBIIBUTH OT/AEIbHBIE HEIOPAa0OTKH B CO3JaBa€MOM IPOTrpaMMHOM MpoaykTe. Bmecto
OKHJIaHUS OTUYETOB, B KOTOPBIX OyAeT oTpaxeH (akT "mpoOykcoBkH" rpaduka paboT, MOXXKHO 0OCYIUTH
CO CIEUMATUCTaMHU HaMeyaloluluecs: MPOrpaMMHUCTCKHE MpoOJIeMbl U HE JONYCTUTh CpbIBa rpaduka
pa0or.

B Tteuenme peanuzanuu mpoekTa OOBIYHO MPOUCXOIAUT HECKOJIbKO (DOpMalbHBIX KOHTPOJIbHBIX
MIPOBEPOK X0J1a BBIMOJIHEHUs paboT mo co3fanuto I10. Takue nmpoBepkH JOIKHBI AaTh OOIIYI0 KapTUHY
X0Jla peaju3aluy NpoeKTa B LEJIOM U I[0Ka3aTh, HACKOJBKO YXe paszpaboranHas dacte [1O
COOTBETCTBYET LIEJISIM ITPOEKTA.

Bpewms BbimoiHeHHs] OOJMBIIMX MPOrPaMMHBIX MPOEKTOB MOXET 3aHMMaTh HECKOJIbKO JieT. B Te-
YeHHE ITOTO0 BPEMEHM L€ M HAaMEPEHMsI OpraHU3alliy, 3aKa3aBIIEHd MPOrPaMMHBIM MPOEKT, MOTYT
CYLIECTBEHHO U3MEHUThCS. MOXKeT oKa3aTbes, 4TO pa3padaThiBa€Mblil IPOrPaMMHBIN MPOIYKT CTaNl yXkKe
HEHY)XHbIM JHMOO HCXOJHBIe TpeboBaHMs K co3znaBaeMoMy I1IO mpocto ycrapenu M HUX HE0OXOAMMO
KapAUHAJIBHO MEHATh. B Takoil cuTyalun pyKOBOJICTBO OpraHH3alUU-Pa3pabOTYMKa MOXKET MPHUHSITH
peuieHre o npekpameHuu pazpadotku [10 mnn 00 M3MeHEeHHH MPOeKTa B IEJIOM C TeM, YTOOBI YUecTb
M3MEHHUBILMECS 1IeJIM U HAMEPEHUS OpraHU3alMH-3aKa3uuKa.

PykoBoauTenu mpoekToB OOBIYHO O0s13aHBI CaMM NMOAOUPATH UCIIOJHUTENEH 151 CBOMX MPOEKTOB.
B nneansHom citydae npodeccruoHaabHbIN YPOBEHBb UCIIOTHUTEINEH JOJIKEH COOTBETCTBOBATH TOM pabore,
KOTOpYI0 OHH OyayT BBINONHATH B XOJe peanu3anmuu npoekta. OIHAKO BO MHOTHX CIydasx



PYKOBOJIUTENH JTOJHKHBI MOJIAraThCsl HA KOMaHAy pa3padOTYMKOB, KOTOpas Jajieka oT uaeanbHoi. Takas
CUTYaIusi MOKET ObITh BbI3BaHa CICAYIOUUMHU MPUUMHAMHU:

1. Broker mpoekTa He MO3BOJISIET MPUBIIEYH BEICOKOKBATH(DUIIMPOBAHHBIHN epcoHal. B Takom
cllydae 3a MEHBUIYIO IIJIaTy IPUBIIEKAIOTCS MeHee KBaTU(UIIMPOBAHHBIE CIICIIUAINUCTHI.

2. bbIBaroT cuTyanum, Korjaa HeBO3MOXKHO HAMTH CHEMAIMCTOB HEOOXO0AUMON KBaTU(HKAIIH
KaK B CaMO¥ opraHu3alur-pa3padoTINKe, TaK U BHE ee. Hanpumep, B opranu3anuu "nmydmue jJoq"
MOTYT OBITH YK€ 3aHSTHI B JPYTUX MIPOEKTaX.

3. Opranuzanus Xo4eT NOBBICUTH MPOdEeCCHOHATIBHBINA YPOBEHb CBOMX PAaOOTHUKOB. B aTOM
cllydae OHa MOXKET IIPUBJIEYD K YYACTHUIO B IIPOEKTE HEOIBITHBIX UM HEJOCTaTOYHO
KBATU(HUITUPOBAHHBIX PAOOTHUKOB, YTOOBI OHH MPHUOOPETH HEOOXOIUMBIN OTBIT U IOYYHJIUCH y OoJiee
OTIBITHBIX CIIELIUATIUCTOB.

Takum o0pazom, MmouTH Bcerja MOA0OP CHEUANKUCTOB JUIS BBIMOJIHEHHUS NPOEKTa HMEET OIl-
pelleieHHbIe OTPaHUYCHUS M HE SBISETCS CBOOOAHBIM. BmecTe ¢ TeM HE00X0AWMO, YTOOBI XOTS ObI
HECKOJIbKO YJICHOB TPYMIbl pa3pabOoTYUKOB UMENH KBaJU(UKALMIO U OMbIT, JOCTATOYHBIE JIJIsI PabOThI
Ha/1 JAHHBIM MIPOEKTOM. B MpOTHBHOM ciTydae HEBO3MOXKHO M30ekaTh ommMO0K B pa3padoTke I10.

PykoBonuTenb mpoekTa 00bIYHO 0053aH MOCHUIATh OTYETHI O XOJI€ €r0 BBIIOJIHEHUS KaK 3aKa34yHKy,
TaKk M MOAPSJHBIM OpraHu3alusM. OTO JOJDKHBI ObITh KpaTKue JOKYMEHTBI, OCHOBaHHbIE Ha
uH(popMaluY, U3BIEKaeMOW W3 MOAPOOHBIX' OTYETOB O MpoekTe. B 3TMX oTyerax HOoKHA OBITH Ta
uHpOpManus, KOTOpasi MO3BOJISIET YETKO OICHHUTh CTENEHb TOTOBHOCTH CO3/IaBA€MOT0 IPOTPAMMHOTO
MPOJYKTA.

B pamkax kypca «TexHonorus pa3paboTKu POrpaMMHOI0 OOECIIEUEHUs» BBIJCIECHBI CIEAYIOLIE
ponu B Tpytie no papadotke 110:

- PyxoBonutens — ob1iee pykoBOACTBO IPOEKTOM, HAIIUCAHUE IOKYMEHTALIUU, OOIIIEHUE C
3akazuukom 110

- CHCTEeMHBIN aHAJMTHK — pa3padoTKa TpeOOBaHUH (COCTABICHUE TEXHUYSCKOTO 3a/TaHHUS,
MPOEKTa MPOrPaMMHOT0 OOecTieueHus)

- Tecrep — cocTaBieHue IIaHa TECTUPOBaHUS U arrectanuu rorosoro [1O (mpoaykra),
COCTaBJIEHHE CLIEHAPUS TECTUPOBaHUs, 0a30BbIN IpUMEp, MPOBEJCHUE MEPONPUATHIA O TUIaHY
TECTUPOBAHUS

- Pa3paboTumk — MOAenMpoBaHNE KOMIIOHEHT POTrPaMMHOI0 00eCIIeyeH s, KOIUPOBaHHUE

IInanupoBaHue npoexTa pa3padoTKH NPOrPaMMHOIO0 odecneyeHnst

O¢dexTuBHOE YIpaBIeHHE MPOTPAMMHBIM IPOEKTOM HANPSIMYK 3aBHCUT OT IPaBHIbLHOIO
IUTAaHUPOBaHUS paboT, HEOOXOAMMBIX AJIsl €0 BBIMOJIHEHUs. [11aH momMoraeT pykoBOAUTENIO MPEABUIETD
npoOJeMbl, KOTOpble MOTYT BO3HUKHYTh Ha KakMX-InOo »stamax co3ganus [1O, u paszpaborarh
MIPEBEHTUBHBIE MEPBI JUIsl UX MpeaynpekaeHus wiu peuieHus. [lnan, pazpaOoTaHHbI Ha HadaJIbHOM
JTane NpPOEKTa, PACCMATPUBAETCS BCEMU €r0 yYaCTHUKAMHU KaK PYKOBOJISIIMM JOKYMEHT, BBIIIOJHEHUE
KOTOPOTO JOHKHO MPUBECTH K YCHENIHOMY 3aBEpPIICHHUIO MTPOEKTa. DTOT MEPBOHAYAIbHBIN MJIaH JTOJIKEH
MaKCHUMaJIbHO OJPOOHO OMMCHIBATh BCE 3TAIbl PeaIn3aluy IPOeKTa.

[Ipouecc mIaHupoBaHMsI HAUWHAETCS, UCXO/ASI U3 OMHCAHUS CUCTEMBI, C OINpeNeiIeHHs] MPOEKTHBIX
OrpaHUYEHUIl (BpEMEHHbIE OrpaHMYEHMs, BO3MOXKHOCTHM HAJIMYHOTO TepcoHana, OIOKETHBIC
OrpaHMYeHUs U T.JA.). OTH OTPaHUYEHHUS JOJDKHBI ONPENENSThCS MapajuleIbHO C OICHHUBaHHEM
MPOEKTHBIX MMAapaMETPOB, TAKUX KaK CTPYKTYpa M pa3Mep MPOEKTa, a TaKKe pacnpereneHreM (yHKIHHA
CpeIy WCIOJHUTENEH. 3aTeM ONpeAeNsitoTCs 3Talbl pa3pabOTKH U TO, KaKHe pe3yibTaThl JOKYMEHTaIus,
NPOTOTHUIBI, TOJCUCTEMBl WM BEPCUU MPOrPAaMMHOTO MPOAYKTa) JIOJDKHBI OBITH IOJIyY€HBI 110
OKOHYaHUM JTUX OJTanoB. Jlalmee HauyumHaeTcsl UUKIWYecKas dYacTh IulaHupoBaHus. CHavana
paspabarbiBaeTcs rpaduk paboT MO BBITOJHEHHMIO MPOEKTa WM JAETCs pa3pelleHre Ha MpOJIOJKEHUe
HCIIOJIb30BaHUs paHee co3qaHHoro rpaduka. Ilocie 3Toro mpoBOAUTCS KOHTPOJIb BBINOJHEHUS paboT U
OTMEYAIOTCS PACXOXKJICHHUS MEX/Ty PEaTbHBIM U TUIAHOBBIM X0JIOM padoT.

Jlanee, mo Mepe MOCTYIUIEHHs] HOBOM HH(OpPMAlUKU O XOJE BBIMNOJHEHHS] MPOEKTa, BO3MOXKEH
IIEPECMOTP TMEPBOHAYAIBHBIX OLIEHOK NapaMeTpPOB IPOEKTa. DTO, B CBOK OYEPEAb, MOKET NPUBECTH K
U3MeHeHuo rpaduka pabor. Ecnu B pesyibTare 3TUX W3MEHEHUH HapyIIalOTCS CPOKH 3aBEpILEHUS
MIPOEKTA, JOJKHBI OBITH IEPECMOTPEHBI (M COTIacoBaHbl ¢ 3aka3zuukoM 110) mMpoeKTHbIE OrpaHUYCHHUS.



KoHeuHO, OOJIBIIMHCTBO PYKOBOJHUTENEH MPOEKTOB HE OYyMAIOT, YTO pPEAIM3alUs MX MPOEKTOB
MPOUJET I1ajaKko, 0e3 Beakux mpobsieM. JKenaTenbHO onucaTh BO3MOKHBIE MTPOOJIEMBI €llle 10 TOro, Kak
OHHU TIPOSBAT ceOs B XOZAE BBINOJHEHHS NMpoeKTa. Ilo3TOMy Iydrie COCTaBiATh 'MECCHMHUCTHYECKHE"
rpaduku padot, yem "ontumucrtuyeckue". Ho, KOHEUHO, HEBO3MOXKHO MOCTPOUTH IIJIaH, YUYHUTHIBAIOIIHUMA
BCE, B TOM 4YHCIE CllydaiiHble, MPOOJIEeMbl M 33JE€PKKH BBIIOJHEHUS IMPOEKTAa, MOATOMY U BO3HUKAET
HEOOXOIMMOCTh  MEPUOJUYECKOr0 TEepecMOTpa MPOEKTHBIX OrPpaHUYEHUH M 3TaloB  CO3JAAHUA
IPOTPaAaMMHOTO MPOAYKTA.

[Inan mpoekTa OMKEH YETKO IOKa3aThb pPECypchl, HEOOXOAUMBbIE ISl pealu3allid IPOEKTa,
pasznenenue pabOT Ha 3Tanmbl M BPEMEHHON TpadUK BBINOJHEHHS 3THX 3TaloB. B HEKOTOpBIX Op-
raHU3alUsaX IUIaH MPOEKTa COCTaBISETCS KaK €IWHBIM JOKYMEHT, COJEp>Kalluii BCE BHBI IJIAHOB,
ONMCAHHBIX BBINE. B Ipyrux ciydasx mjiaH HPOEKTa OMUCHIBAET TOJBKO TEXHOJIOIMYECKHH MPOLECC
co3nanud I10. B Takom mutane o0si3aTeiabHO MPUCYTCTBYIOT CCHUIKM Ha IJIaHBI APYTHMX BUIOB, HO OHU
pa3pabaTbIBarOTCA OTJACIBHO OT IJIaHA POEKTA.

Jleranuzanus IUIAHOB IPOEKTOB OYEHb PA3HUTCS B 3aBHCHUMOCTH OT THMa pa3padaThiBaeMOIo
MPOTPaMMHOTO TIPOJYKTa M OpraHu3anuu-paspaboruuka. Ho B moboM cirydae OONBIIMHCTBO ILIAHOB
COJIEp>KaT CIEAYIOIIUE Pa3/ieibl.

1. Bseoenue. Kparkoe omnucaHue Iejied NPOEKTa U IPOEKTHBIX OrpaHUYEHHUH (OIOIKETHBIX,
BPEMEHHBIX U T.J.), KOTOPbIE BKHBI JIJIsl YIIPABICHUS TPOEKTOM.

2. Opeanuzayus evinoanenus npoekma. Onucanue crnocoda moaoopa KOMaHIbl pa3padOTIMKOB U
pacnpezeneHue 00sS3aHHOCTeH MeX 1y YeHAMH KOMAaH/IbI.

3. Ananuz pucxos. Onncanne BO3MOXKHBIX MPOEKTHBIX PHCKOB, BEPOSTHOCTH WX MPOSBICHUS U
CTpaTeruii, HapaBJIEHHBIX HA UX YMEHBIIICHHUE.

4. Annapamuvle u npocpammHvie pecypcol, Heobxooumvle 01 pearuzayuu npoekma. IlepedeHn
anmnapaTHBIX CPEJCTB M MPOrpaMMHOr0 oOecreueHusi, HeoOXOAUMOro Uisi pa3paboTKU MPOTPAMMHOIO
npoaykra. Ecnu anmapatHele cpencTBa TpeOyercs 3aKylaTh, MPUBOAUTCS UX CTOMMOCTh COBMECTHO C
rpaduKOM 3aKyIKH U TOCTABKH.

5. Pasbuenue pabom na smanvi. Ilporiecc peanusainu MpoeKTa pa3z0MBaeTCs HA OTIEIbHBIC
IPOILIECChl, OMNPENENAIOTCA ATallbl BBIMOJHEHUS MPOEKTa, MPHUBOJUTCA OINHCAHHE pPE3YyIbTaToOB
("BBIXOAOB") KaXXIOT0 3Tana U KOHTPOJIbHBIE OTMETKH.

6. Ipagux pabom. B stoM rpaduke oTOOpa)xkaroTcs 3aBUCUMOCTH MEXIY OTIEIbHBIMU IpO-
neccamu (dtamamu) paszpabotrku 1O, omeHKM BpEeMEHHM WX BBITIOJHEHUS W paCIpe/ieiieHHE YJICHOB
KOMaH/ bl pa3pabOTYMKOB MO OTJEIHHBIM ITAIaM.

7.  Mexanuzmvl MOHUMOPUH2A U KOHMPOTIA 3d XO00OM 6blnoaHenus npoekma. ONUCHIBAIOTCS Tpe-
JOCTaBIIIEMbIE PYKOBOJIUTENIEM OTUYETHI O XO/€ BBIIOJIHEHHUsI paboT, CPOKH MX MPEOCTABICHUS, a TaKKe
MeXaHU3Mbl MOHUTOPHHTA BCETO TPOEKTA.

[1nan momkeH peryaspHO MepecMaTpPUBAThCs B IPOIECce pean3auu npoekTa. OHU YacTH IUTaHa,
HarpuMep rpaduk paboT, U3MEHSIOTCS 4acTo, Apyrue Oosee cTaOuiabHBI. [J1si BHECEHUS U3MEHEHUM B
IIaH TpeOyercss chenuaibHas OpraHu3alus JOKYMEHTOINOTOKA, TMO3BOJIAIONIAs OTCIIEXKHUBATH 3TH
W3MEHECHHSI.

OO0uue cBegeHns 0 TPe0OBAHUAX K HH(POPMALMOHHBIM CHCTEMaM

[Tpobnembl, KOTOpbIE MPUXOIUTCS peIlaTh CIEHUAIUCTaM B IMPOLECCE CO3JIaHHUs MPOTrPAMMHOIO
obecriedeHus, O4eHb CilOoXHbL. [lpupoma »>Tux mpobieM He Bcerga sCHa, OCOOCHHO —€CiH
paspabarbiBacMasi MporpaMMHasi CHUCTEMa WHHOBAIlMOHHas. B 9acTHOCTH, TpyAHO YE€TKO ONMuUCaTh Te
NeNCTBUS, KOTOpBIE JOJDKHA BBINOJMHATH cucrteMa. Onucanue (YyHKIUMOHAIBHBIX BO3MOMKHOCTEH H
OrpaHUYEHUI, HAKJIAAbIBAEMbIX HA CUCTEMY, Ha3bIBaeTCs TpeOOBAaHUAMU K 3TOM cHCTEMe, a caM IMpolece
dbopMUpOBaHUs, aHAIN3a, JOKYMEHTHPOBAHUS M MPOBEPKU 3TUX (PYHKIHMOHAIBHBIX BO3MOXKHOCTEH U
orpaHuYeHuil — pa3paboTKOi TpeOOBaHUH.

TpeboBanust noxpas3AesAOTCs Ha MOJIb30BaTENIbCKUE U cucTeMHBbIe. [lonbp3oBarenbeckue TpeOoBaHUS
— 9TO ONMCAaHUE Ha €CTECTBEHHOM sI3bIKE (IUTIOC MOSCHSIONIME AMArpaMMbl) (pyHKIUH, BBIMOIHIEMBIX
CHUCTEMOW, M OrpaHWYEeHMH, HakIaabiBaeMblX Ha He€. CucreMHble TpeOOBaHMS — 3TO OIMCAHUE



0CcOOEHHOCTEH CHUCTEMBI (APXUTEKTypa CHCTEMBbI, TpeOOBaHMS K IMapaMeTpaM OO0OpYyIOBaHUS H T.1.),
HEOOXOIUMBIX JUTst 3P HEKTUBHON peanu3aiuy TPEOOBAHMH MOJIB30BaTEIIS.
IlepBble maru no pa3padorke TpedoBaHuil K HHGPOPMANMOHHBIM CHCTEMAM - AHAJIN3
OCYILIeCTBUMOCTH
Pazpabotka TpeGoBaHUiT — 3TO MpoIecC, BKIIOYAIOUINA MEPONPUATHS, HEOOXOAUMBIE JJISl CO3/a-

HUS U YTBEPXKICHMsI JOKYMEHTa, COAEp)KalIero CHenu@uKalnuio CUCTEMHBIX TpeOoBaHMU. [[1s1 HOBBIX
IPOTPaMMHBIX CHUCTEM Ipouecc pa3paboTku TpeOOoBaHMI JOJDKEH HAYMHATBCA C  aHalIM3a
ocyuecTBUMOcTU. HavanoM Takoro aHanmsa siBiseTcsl oOllee ONMCaHME CUCTEMbl U €€ Ha3HaueHMs, a
pe3yabTaTOM aHaM3a — OTYET, B KOTOPOM JIOJDKHA OBITh YeTKash peKOMEHJAIHs, POI0JKATh MM HET
nporecc  pa3paboTKM  TpeOOBaHMM  MPOEKTUpYeMOM  cucTeMbl. JlpyrumMu — clOBaMH, aHaJU3
OCYIIECTBUMOCTH JOJKEH OCBETUTH CIICAYIOIINE BOIIPOCHI.

1. OrtBeuaer a1 cucteMa o0IIKUM M OU3HEC-LIENSIM OpraHu3alui-3aKa34uKa U OpraHu3alum-

pa3paboTunka?
2. MOXHO JIu pealn30BaTh CUCTEMY, UCIIOJIb3Ys CYLIECTBYIOIINE HA JAHHBI MOMEHT TEXHOJIOIMH U
HE BBIXOJS 32 MPEeITbl 3aJaHHON CTOUMOCTH?
3. MoHO 11 00BeIMHUTH CUCTEMY C IPYTMMU CUCTEMaMHM, KOTOPbIE YK€ SKCILTyaTUPYrOTCs?
Kputnueckum siBisieTcsi BOIpoc, OyJeT JIM CHCTeMa COOTBETCTBOBAThH LENsAM opraHu3anuu. Ecim

cucTeMa He COOTBETCTBYET 3TUM LEJISIM, OHA HE MpeACTaB/IsleT HUKAKOW IIEeHHOCTHU /s opraHu3zauuu. B
TO K€ BpEMsI MHOTHE OPTaHM3aLUU pa3padaThIBAIOT CUCTEMBI, HE COOTBETCTBYIOIINE UX LIEISAM, JTHOO HE
COBCEM SICHO MIOHUMasi 3TU LIeJH, JTMOO 101 BIUSHUEM MOJIMTHYECKUX MIIH OOIIECTBEHHBIX (PaKTOPOB.

®opma mpeacTaBiieHus pe3yJbTara:

1. Ilens pabGotbl

2. Bsenenme. KpaTkoe onucanue 1eieii IpoeKkTa U MPOSKTHBIX OrpaHUYCHUH (OO KETHBIX,
BPEMEHHBIX H T.JI.), KOTOPbIE BaYKHBI JUISI YIIPABJICHUS IIPOSKTOM

3. Omnucanne unpopmarmonHoii cucrems! (I10) - Hanmuune 3aKII0YEHUS O BO3MOXKHOCTH
peanu3aIiy MPoeKTa, COAEPKAIIETO PEKOMEHIAINN OTHOCUTEIHHO pa3pabOTKH CUCTEMBI, Oa30BbIe
NPEUIOKEHUS 10 00bEMY TpeOyeMoro 010/ KeTa, Yucily pa3paboTUMKOB, BpEMEHH U TpedyeMoMy
IIPOrpaMMHOMY 00€CIIEUEHHIO

4. AHanM3 OCyIIECTBUMOCTH (COIJIACHO TPEOOBAHUM K pe3ysIbTaTaM BBIIIOJIHEHHUS ), yKa3aTh
BO3MOYKHBIE TIPOOJIEMBI U TTYTH UX PEIICHHUS.

5. Ponu yyactHukoB rpynmnsl pazpadotku [10.

6. IIporpammHO-anmapaTHBIE CPEICTBA, UCTIOIB3yEMbIC TIPU BHIITOJIHEHUH PAOOTHI.

7. 3akmtoueHue (BBIBOJIBI)

8. CnHcoK HCIONIb3yeMOil TUTepaTyphl

Kputepuu onenkmn:

PaboTa BBINOJIHEHA OJHOCTHIO U HE CO/IEPIKUT OIIMOOK, CTYACHT y4ell M pacCMOTpeNl 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEJICTABUII OTUET — OL[EHKA «OTJIUYHOY.

PaboTa BbINIOJIHEHA OJIHOCTHIO, HO COJIEPXKUT HE OoJiee IBYX OIIMOOK, CTYIEHT Y4l U PacCMOTpPeN
O0COOEHHOCTH MPEAMETHOI 00JIaCTH ¥ TPaMOTHO MPEICTABUI OTYET — OL[EHKA «XOPOILIOH.

PaboTta BbIMONIHEHa C OMIMOKaMM, CTYJEHT HE MOJHOCTBIO y4yell M PaccCMOTpesl OCOOEHHOCTH
MpeIMETHOM 00JIaCTH U MPEICTaBIII KPAaTKHI OTUET — OI[EHKA «YIOBJIETBOPUTEILHOM.

Pabora BbINOHEHA ¢ TPyOBIMU OIIMOKAMHU, CTYIEHT HE y4el 0COOEHHOCTH MpeIMETHON obiacTu,
OTYET COCTABJIEH HETPAMOTHO — OIIEHKA «HEYIOBIETBOPUTEIHHOY.



JlabopaTopHoe 3ansiTHEe Ne 2
MopaeanpoBaHue Gu3Hec-NPOIECCOB MPeAMeTHOI o0JacTu B HoTanun BPMN

Hesab: O3HAKOMUTBCS € MPOLIECCOM MOJEIUPOBAHMs OM3HEC-IIPOLECCOB MPEAMETHOM 00J1acTH B
Hotarmn BPMN wu npunnmnamm mnoctpoenus nuarpamMm B HoTaumu BPMN npu  paspabotke
IIPOrpaMMHOT0 00€CIeueHHsI, BBIIOJHUTh MOJIEINPOBAHUE OM3HEC-IIPOLECCOB 3aJaHHOW NpEeAMETHON
obmactu B HoTaruun BPMN.

Boinoninus 3aganus, Bel Oyaere:

ymemp:

— VY3 aHamu3upoBaTh NPOEKTHYIO U TEXHUUECKYIO JOKYMEHTAIHUIO;

— VY4 wucnonb30oBaTh CHEIMAIM3UPOBAaHHBIE Tpaduyeckue CpeicTBa IMOCTPOCHUS M aHAlM3a
ApXUTEKTYPbI IPOrPaMMHBIX IPOYKTOB;

— VY11 BBISBIATH OMMOKY B CHCTEMHBIX KOMITOHEHTaX Ha OCHOBE CIICTI(DHKAITHIA.

MarepuajibHoe obecredeHne:
[Taket Microsoft Office, sxirouas Microsoft Visio, mocrym k Internet pecypcam.

3aganue:

BeimonauTe moctpoenne wmoxaenu B Hotaumu BPMN  nmns  3aganHHOMnpenMeTHON oOmacTH
(;maboparopnoe 3ansitue Ne 1).

TpeboBaHMs K IIOCTPOSCHUIO MOJICIIH

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

—  MOJIeNb JIOJDKHA COACPXKAaTh HE MEHEE TPEX MPOIIECCOB.

ITopsinok BbINoOJIHEeHUs padoOThI:

1. W3yuuth npemyiaraeMblii TEOPETUUECKUN MaTepUal 10 TEME.

2. Tloctpouth Mozenb BbIOpaHHOH mpeameTHOM oOmactu B HoTauun BPMN B cooTBercTBHM €
TpeOOBAHUSIMU.

7. CdopmupoBath 0TYET O paboTe, BKJIIOYAIOIINN BCE MOJYYEHHbIE YPOBHU MOJIENIH, ONMHCAHUE
(YHKIIMOHAJIBHBIX OJIOKOB, XPaHUJIMIL U BHEIIHUX OOBEKTOB.

Xoa paGoTsI:

dopma npeacraBjeHus pe3yabTara:

Lens paboThI

Bgenenue

[IporpaMMHo-amnmapaTHble CPEACTBA, UCIIOJIb3yEeMbIe P BBIIOJIHEHUN Pa0OThHI
Onucanuie paboThI

3akroueHue (BBIBOIBI)

Crnrcok UCOIb3yeMOM JIUTepaTyphbl

oakrwdE

Kpurepum ouenku:

PaboTa BBINIOJIHEHA OJTHOCTHIO U HE COIEPIKUT OIIMOOK, CTYACHT y4ell M pacCMOTpeNl 0COOEHHOCTH
IPEAMETHOH 00IaCTH ¥ TPAaMOTHO MPECTABIII OTYET — OIIEHKA «OTINIHOY.

PaboTa BBINIOJIHEHA OJIHOCTHIO, HO COJIEPXKUT HE OoJiee IBYX OIIMOOK, CTYIEHT Y4l U PacCMOTpeN
0COOEHHOCTH MTPEMETHOI 00IaCTH M TPaMOTHO MPEICTABIII OTYET — OI[EHKA «XOPOIIO».

PaboTta BbImosHEHa € OMIMOKaMM, CTYACHT HE MOJHOCTBIO y4Yell M PAacCMOTpPend OCOOEHHOCTH
IPEAMETHON 00IaCTH M MIPEACTABIII KPATKHH OTYET — OI[EHKA «yJOBJIETBOPUTEIBHOY.

Pabota BbInOHEHA ¢ TPpyOBIMU OIIMOKAMHU, CTYACHT HE y4ell 0COOCHHOCTH MPEAMETHON 00JIacTH,
OTYET COCTABJIEH HEIPAMOTHO — OLICHKA «HEYI0BIETBOPUTEIBHOY.



JlabopaTopHoe 3ansiTHe Ne 3
DOYHKIHOHAIbHOE MO/IETUPOBAHUE MPOrPaMMHOI0 odecnieyenusi B Hotanuu |IDEFO

Heab: O3HaKOMUTBCA ¢ TpoleccoM (YHKIMOHAIBLHOTO MOJCIUPOBAHUE TMPOrPaMMHOTO
obecnieuenus B HoTanuu IDEFO w nmpunHnunamu noctpoenus muarpamm B Hotammu IDEFO u IDEF3,
noctpouth auarpammbl B HoTanuu IDEFO IDEF3 nns 3amannoi npenmeTHol o6acTy.

Boinosnus 3ananus, Bol Oynere:

ymemp:

— VY3 aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTAITHIO;

— VY4 Wucnonp30BaTh  CICIHMAIM3UPOBAHHBIC TpadUUecKue CpeNcTBa TOCTPOCHUS H  aHAIH3a
APXUTEKTYPBI IPOrPAMMHBIX TIPOTYKTOB;

— Y11 BBISBIIATH OMIMOKHA B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICII(HKAIINH.

MarepuajibHoe odecnedeHne:
[MTaket Microsoft Office, moctym k Internet pecypcam.

3aganme:

Bommonnute mnocrpoenne wmojenu B Hotauuu IDEFO s 3amaHHOMnpenMerHol  obnacTtu
(;maboparopnoe 3aHsTHe Ne 1).

TpeboBaHUs K TOCTPOSHUIO MOJIEINIHN:

—  MOJIeNb JIOJKHA OTPaXKaTh BECh YKa3aHHBIN B OMHCAHUU (DYHKIIMOHAT;

— 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 1-ro ypoBHs (A0) nomkHa coepkaTh He MeHee 4-X QyHKIIMOHAJIbHBIX OJIOKOB;

— Ha Juarpammax 2-ro U Jajee YpOBHSX JIEKOMIO3UIMS (PYHKIMOHAJIa CUCTEMbI MOXET OBbITh
npencrasieHa B Hotauuu B ctanaapte IDEFO unu IDEF3;

— JAuarpaMMmbl 2-TO M Jlajee YpPOBHEW MOIDKHBI COAEpkKaTh He MeHee 2-X (YHKIIMOHATbHBIX
OJIOKOB.

IMopsinok BbINoOJIHEHUs padOTHI:

1. W3yuuTh npeanaraeMblii TEOpETHUECKUI MaTepual Mo TEMe.

2. Tloctpouts Mopens BbBIOpaHHOW npeameTHoW oOmactu B HoTammu IDEFO u IDEF3 B
COOTBETCTBHH C TPEOOBAHHUSIMHU.

3. CdopmupoBars oT4eT 0 paboTe, BKIIOYAIOIINN BCE MOJTyYEHHBIE YPOBHU MOJIEIH, OTHCAHUE
(GYHKIMOHATIBHBIX OJIOKOB, XPaHUJIMI M BHEITHUX OOBEKTOB.

Xon paborsr:

Kpartkne TeopeTrudeckne cBeleHUs:
OcHoBHble nousitusi IDEF0

IDEFO (Integrated Definition Function Modeling) METOJIONIOTHUST  (PYHKIIMOHAIBHOTO
mozaenupoBanusa. B ocHoBe IDEF0 wMeromomornm JeXWT TOHSATHE OJIOKa, KOTOPBIM OTOOpa)kaeT
HEKOTOpYyI Ou3Hec-QyHKIUI0. YeTblpe CTOpPOHBI 0JIOKa MMEIOT Pa3Hy pOJb: JieBas CTOPOHA HMEET
3HAUYE€HHUE «BXO0J1a», MPaBasi — «BBIX0J1a», BEPXHSS — «YIPABICHUS, HIKHSISA — «MeXaHu3May (PUCYHOK 1).

B3aunmopeiicteue mexny pyukmusmu B IDEF0 npencrasnsiercss B Buae ayr, KOTopas OTOOpakaeT
MOTOK JIAaHHBIX WIJIM MaTepuasioB, MOCTYMAIOMIMA C BbIXOAa OAHOW (YHKIMM Ha BXOA Opyroi. B
3aBUCUMOCTH OT TOTO, C KakOW CTOPOHOW OJOKa CBSI3aH TIOTOK, €r0 HAa3bIBAIOT COOTBETCTBEHHO
«BXOJHBIMY, «BBIXOAHBIMY, «YIPaBISIOLIAM).



YnpasneHue

Bxon BusHec Boixon
dVYHKUMA
MexaHuzm

Pucynok 1 — @yHKIIMOHATBHBINA OJIOK
[punuunsl mogeanposanus B IDEF0

B IDEF0 peanu3oBanbl Tpy 0a30BBIX MPUHIIAIIA MOJACITMPOBAHUS ITPOIIECCOB:

—  nIpUHOUI GYHKINOHAIHHOMN IEKOMITO3UIIHH;

—  IPUHLIUI OTPAaHUYEHUS CII0)KHOCTH;

—  IPUHLUI KOHTEKCTA.

[TpuntMn GyHKIMOHAIEHOW JEKOMITO3HUIIMU TPEACTABISIET COO0H CIIOCO0 MOIECTMPOBAHUS THITIOBOU
CUTyalluu, Korjaa Jio0oe jaelicTBue, onepaius, QyHKIHUS MOTYT ObITh Pa3OUTHI (IEKOMIIO3UPOBAHbI) Ha
Oosiee mpocThIe ACHCTBHS, onepanud, GpyHKnuu. pyrumu cioBamu, CloXHAs OU3HEC-QPYHKIUS MOXKET
ObITb IpEJCTaBl€HAa B BUJAE COBOKYMHOCTH 3yieMeHTapHbIX ¢GyHkuuid. IlpeacraBmss QyHKuu
rpaduuecky, B BHIE OJIOKOB, MOKHO Kak OBl 3arisiHyTh BHYTPb OJOKa M JI€TaJbHO PAacCCMOTPETH €e
CTPYKTYpY U COCTaB (PUCYHOK 2).

[Tpunuun orpannyenus cinoxxkuoctu. [Ipu padote ¢ IDEFO quarpammamu cyiiecTBEHHBIM SIBISIETCS
ycJ0BHE UX pa300puuBOCTH U ynobounTaeMocTH. CyTh NMPUHIMIIA OTPAHUYEHUS CIIOKHOCTU COCTOUT B
TOM, 4YTO KOJIMYECTBO OJIOKOB Ha AMarpaMMe JI0JKHO ObITh HE MeHee ABYX U He Oosiee mectH. [IpakTuka
MOKa3bIBAET, YTO COOJIIOJIEHHE 3TOr0 MPUHIUMA MPUBOAUT K TOMY, YTO (YHKIHOHAJIbHBIE MPOLECCHI,
npencrasieHuble B Bujae IDEF0 Monmenu, Xopomio CTpyKTypHpOBaHBI, MOHSTHBI M JIETKO IMOJAI0TCA
aHau3sy.

[IpyHOKIT KOHTEKCTHOM JuarpaMMbl. MojenupoBaHue J€I0BOIO0 MPOLECCa HAYMHACTCA C
MOCTPOSHMSI KOHTEKCTHOM auarpammbl. Ha 3Toit auarpamme otoOpakaeTcst TOJIBKO OJMH OJIOK - TJIaBHAs
OousHec-pyHKIMS MoAenupyeMoil cucteMbl. Eciu pedb uaeT o MoieIMpoBaHUH LIEJI0r0 NMPEANPUATUS WIN
Jake KPYIMHOrO Mojpa3fiefieHHs], Ii1aBHas Ou3Hec-QpyHKIMS He MOXeT ObITh copMylupoBaHa Kak,
HanpuMep, «IpoaaBaTh NPOAyKIUIo». ['maBHas Ou3Hec-QyHKIUS CUCTEMBI - 3TO «MHUCCHUS» CUCTEMBI, €€
3Ha4YeHUE B OKpyxkaroieM mupe. Heb3st mpaBuibHO chopMynupoBaTh IN1aBHYIO (DYHKIIUIO TPEANPHUTHS,
HE UMes NPEJCTaBIEHUS O €r0 CTPATEruu.

IIpu ompeneneHun riIaBHOW OW3HeC-PYHKUMU HEOOXOAMMO BCerja HMETh BBHIY II€Jb
MOJIETTUPOBAaHUS M TOUKY 3peHHs] Ha Mojenb. OJHO U TO K€ MPEeaNpHUsITHE MOKET OBITh ONHCAaHO IO-
pa3HOMY, B 3aBUCUMOCTHU OT TOTO, C KaKOM TOYKHU 3pEHUS €r0 pacCCMATPUBAIOT: TUPEKTOP MPEIIPUITHS U
HaJIOTOBOM MHCIEKTOP BUAAT OPraHU3aLNI0 COBEPIIEHHO MO-Pa3HOMY.

KoHTekcTHas auarpaMma urpaer eie oJHy poJib B (yHKIMOHaIBHON Mozenu. OHa «(pUKCUPYeT»
IpaHUIBl  MOJEIMpYyeMOW  OM3HEeC-CUCTEMBI, OIpeaensss TOo, Kak MoOJelupyeMas cHcTeMa
B3alMOJIEICTBYET CO CBOMM OKPYXEHHMEM. OJTO JIOCTHIaeTCsl 3a CUET ONMCAHUS YT, COCIMHEHHBIX C
0JI0KOM, MPEICTABISIOUINM IJ1aBHYI0 Ou3HEC-(QyHKIUIO.
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Pucynok 2 — Jlekomno3unus GyHKIMOHAIBHOTO OJ10Ka
IIpumep.
Ha pucynok 3 u pucyHok 4 mpeicTaBlieH NpuUMep HNOCTPOeHHS (DPYHKIMOHAIBHOW JUarpaMMbl,
OIMCHIBAIONICH HM3TOTOBJICHUE M3lenus. PucyHOK 3 - KOHTEKCTHas auarpamma. PUCyHOK 4 — mepBblit
YPOBEHb JEKOMIIO3ULINH.
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Pucynok 3 — KonTekcTHas nuarpaMmMa
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Pucynok 4 — Jluarpamma rnepBoro ypoBHs J€KOMIIO3UIUH

IIpumenenne IDEF0

CymiecTByeT ABa KIIOUYEBBIX MOJAX0Aa K MOCTPOCHUIO (PYHKIIMOHAIBHON MOJIENH: MTOCTPOCHUE «KaK
€CTb» U IOCTPOCHHE «KaK OyaeT».

[Toctpoenne moaenu «kak ecTb». OOclieqoBaHNE MPEIIPUITUS SBISETCS 005S3aTeIbHONW YaCThIO
T000TO MPOEKTa CO3/IAaHMS WIIH PA3BUTUS KOPIOPATUBHON WH(POPMAIIMOHHON CUCTEMBI.

[Toctpoenne (QyHKIMOHAIBHONH MoOJENH “Kak eCTh’ TO3BOJIAET YEeTKO 3adUKCUPOBATh, KaKue
JETIOBBIE  MPOLECCHl  OCYHISCTBISIOTCS HA NPEANPHUATHH, Kakue HH(YOPMAIMOHHBIE OOBEKTHI
WCIONB3YIOTCA MPU BBINOJHEHUH JIEJOBBIX MPOLECCOB U OTIAENbHBIX omnepanui. OyHKIHOHAIbHAs
MOJIETb «KAK €CTb) SIBJISIETCS OTIPAaBHOM TOUKOM Ui aHanM3a MOTpeOHOCTEN MPEeanpUsTHS, BbISBICHUS
poOJIEM U «y3KHUX» MECT U pa3pabOTKU MPOEKTa COBEPIIEHCTBOBAHUS JIETIOBBIX MPOLIECCOB.

[Toctpoenne Moxmenu «kak Oyzner». Co3maHue M BHEIPEHHE KOPHOPATUBHOW HH(OPMaLMOHHON
CUCTEMBbI MPHUBOJUT K M3MEHEHHUIO YCIOBHI BBINOJHEHHUS OTIAEIbHBIX OMNEPALMil, CTPYKTYpPbl JIEIOBBIX
MIPOLIECCOB U TMPEANPUATHS B LEIOM. DTO MPUBOJUT K HEOOXOJUMOCTU M3MEHEHUS! CHUCTEMbl OH3HEC-
MpaBWJI, HCIOJB3YyEMbIX Ha MPEANPHUITHH, MOAU(PHUKAIUU JOKHOCTHBIX HHCTPYKUUN COTPYIHHUKOB.
OyHKIIMOHATBHAS MOJENb «Kak OyaeT» TO03BOJSET YK€ Ha CTaAuM TMPOSKTHPOBAHUS Oymymiei
WH(OPMAIIMOHHON CUCTEMBI ONPEAENUTh 3TH W3MeHeHus. [IpruMmeHenne QyHKIIMOHATEHON MOJETH «KaK
OyZeT» MO3BOJISIET HE TOJIBKO COKPAaTUTh CPOKM BHEIPEHMsS] MHPOPMAIMOHHON CHCTEMbI, HO TaKke
CHU3UTH PUCKH, CBSA3aHHbBIE C HEBOCIIPUUMYHUBOCTHIO MIEpPCOHANA K MH(POPMAITMOHHBIM TEXHOIOTHSIM.

IDEF3. Metoa onucanus npoueccoB IDEF3

Jlnst onucaHus JIOTMKHM B3aMMOJAEHCTBHS MH(OPMAIIMOHHBIX MOTOKOB Hambosee noaxoaut IDEF3,
Ha3piBaemas Takke workflow diagramming - wMeTomosoruel MOIETUPOBAHHS, HCIOIB3YIOMIAs
rpaduyeckoe onrcaHue MHPOPMALMOHHBIX TOTOKOB, B3aMMOOTHOIIIEHUH MeX1y MmpolieccaMu 00paboTKH
nH(popMaluu U 00BEKTOB, SBJISIOUIMXCSA YacThIO0 3TUX MpoueccoB. Juarpammel Workflow MoryTt ObITH
MCIOJIb30BaHbl B MOJICIMPOBAHNN OM3HEC-TIPOIIECCOB JUIS aHAIM3a 3aBEPIICHHOCTH POoLeyp 00paboTKu
nHpopmanuu. C UX MOMOILIBI0O MOXXHO OIKCHIBaTh CLIEHAPUM JIEHCTBUI COTPYAHHKOB OpTaHU3allUU,
HampUMep MOCIeI0BaTENBHOCTh 00PAa0OTKH 3aKa3a UM COOBITHSA, KOTOpPhIe HE00X0AUMO 00paboTaTh 3a
KOHeuHOe Bpems. Kaxaplii crieHapuii COMPOBOXKIAETCS OMHMCAHHEM Tpolecca M MOXKET ObITh
WCIOJIb30BaH JJIs JOKYMEHTUPOBAHUS KXKAON (YHKITUH.

IDEF3 — 5T0 MeTOJ, MMEIOIMH OCHOBHOM IIE€JNBI0 JaTh BO3MOXKHOCTh aHAJUTHKAM OITHCATh
CUTYalMIO, KOTJAa MPOLECCHl BBHINOJIHAIOTCA B ONPEIECIIEHHON IOCIEI0BAaTENIbHOCTH, a TaKXe ONMCATh
O00BEKTHI, YUACTBYIOIINE COBMECTHO B OJTHOM IpoOIIecce,

Texnuka onucanus Habopa manubeix IDEF3 gBnsercs yacTbio CTpyKTypHOTrO aHanu3a. B ortnnune
OT HEKOTOPBIX METOAMK onrcanuii mporeccoB IDEF3 He orpaHnunBaeT aHaIUTHKA YPE3MEPHO KECTKUMHU
paMKaM¥ CUHTaKCHUCa, YTO MOXKET MPUBECTH K CO3JaHUIO HETIOIHBIX WM MPOTUBOPEUMBBIX MOJIETIEH.



IDEF3 Moxer ObITh TakyKe HMCIOJb30BaH Kak MeToa co3fanus mporeccoB. IDEF3 nomonuser
IDEFO u comepuT Bce HEOOXOIUMOE MJIsi TIOCTPOCHUSI MOJIEJIEH, KOTOphIE B JalbHEHIIIEM MOTYT OBITH
WCII0JIH30BaHbI /111 UMUTALIMOHHOTO aHAJIU3A.

Kaxnas padora B IDEF3 onuceiBaeT kakoii-nmubo crieHapuii OM3HEC-IpoIiecca U MOXKET SBIIATHCS
COCTaBJISIONICH Apyroi padoThl. [IOCKONBKY CIIEHapHil OMUCHIBACT IICNIb U PAMKH MOJIETH, BAXKHO, YTOOBI
paboThl MMEHOBAINUCH OTIJIATOJIBHBIM CYIIECTBUTENIBHBIM, O0O3HAUYAIOUIUM MPOIECC NEHUCTBUS, WIH
(bpazoii, comepkalieit Takoe CylneCTBUTEILHOE.

Touka 3peHus Ha MOZelb JOJDKHA OBITh 3aI0KyMEeHTHpoBaHa. OOBIYHO 3TO TOYKA 3pEHUS YETIOBEKa,
OTBETCTBEHHOTO 3a paboTy B IeioM. Takke HEOOXOAMMO 3aJ0KyMEHTHPOBATH IIENIb MOJEIH - TE
BOIIPOCHI, HA KOTOPBIE MPU3BaHA OTBETUTH MOJIEIb.

Juarpammebl. Jlnarpamma siBiisieTcst OCHOBHOM efunutielt onucanus B IDEF3.

Enununer pabdoter - Unit of Work (UOW). UOW, Ttaxke HasbiBaeMble paboTamu (activity),
SIBIITFOTCSI IGHTPAIbHBIME KoMITOHeHTaMu Mojienu. B IDEF3 paGoTel n300pakaroTcst mpsiMOyTOJIbHUKAMHU
C OpSMBIMU YIJaMH M UMEIOT MM$, BBIP@XEHHOE OTIJIAroJIbHBIM CYIIECTBUTENIBHBIM, 0003HAYaIOIIUM
MPOIIECC JICWCTBUSA, OJWHOYHBIM WIIM B cocTtaBe (pasbl, u Homep (MACHTH(HKATOP), IPyroe uMs
CYLIECTBUTEILHOE B COCTaBe TOM ke (hpa3bl 0OBIYHO OTOOpaXKaeT OCHOBHOM BBIXOA (pe3ynbTar) paboThl,
Hanpumep, "M3rorosienue nznenus'.

Ces3u. CBs3U MOKa3bIBAIOT B3aUMOOTHOIIEHUsT paboT. Bee cBs3u B IDEF3 onmHoHampaBieHbl U
MOTYT OBITh HAIPaBJICHBI KyAa YroJHo, HO 00br4HO auarpammel IDEF3 cTapatoTcst mocTpouTh Tak, 4TOObI
CBsI3M ObUIM HampaiieHbl cieBa HampaBo. B IDEF3 paznuuaror Tpu THma CTpenok, M300pa)arommx
CBSI3U, CTWJIb KOTOPBIX ycTaHaBiuBaeTcs yepe3 MeHto Edit/Arrow Style:

Crapmas (Precedence) - criomrHas uHus, cBsizbiBatoias enuuuiel pabot (UOW), Pucyertcs cnesa
HarpaBo WM cBepxy BHM3. [lokaspiBaer, 4yTo pabOTAa-MCTOYHUK JOJDKHA 3aKOHUYUTHCS MPEXKIE, YeM
paboTa-11e7b HauHeTCSl.

Otnomenus (Relational Link) - myHKTHpHAs TUHHS, UCHOIB3YIOMASCS IS N300paKeHUs CBsI3EH
Mexay enrnunamu padot (UOW) a Takke MEXy eTMHUIIAMU padOT U 00BEKTAMU CCBUIOK.

[Totoku o6wekToB (Object Flow) - cTpenka ¢ AByMs HAKOHEYHUKAMU, TIPUMEHSIETCS JIJIST OTTUCAHMS
Toro ¢akra, 4To OOBEKT HCIOIB3YETCsA B IBYX WM Ooyiee eAUHHIIAX PabOTHI, HAMPUMED, KOrja 0OBEKT
MOPO’KJIAeTCs B OHON padOTe U UCHOJIB3YETCs B IPYTOM.

Crapmiass cBsi3b M TOTOK 00bekToB. CrTapiias CBsI3b TMOKa3bIBae€T, 4YTO paboTa-UCTOYHUK
3aKaHYMBaeTCAd paHee, uYeM HauyuHaercs pabora-menb. Yacto pesynbratoM pabOTHI-MCTOYHHKA
CTaHOBUTCSI 00BEKT, HEOOXOIUMBII JIJIs 3amycka paboThI-1leNnd. B aToM citydae cTpenky, 0003HAYaIOIIYIO
00BEKT, M300pakaroT C JBOWHBIM HAKOHEYHUKOM. MMsI CTpeNKu MOJDKHO SICHO WACHTH(HUIIUPOBATH
oToOpaxaeMbiit 00beKT. [I0TOK 0OBEKTOB UMEET Ty K€ CEMAaHTHUKY, YTO U CTapIlasi CTpelka.

[Tepexpectku (Junction). OkoHuaHue OJHOW PAOOTBI MOXKET CIYKUTh CHUTHAJOM K Haudaily
HECKOJIbKUX paboT, WK ke OJHa padoTa JUIsl CBOETO 3alyCcka MOXET OXHUAAaTh OKOHYAHUS HECKOIbKUX
pabot. [lepexkpecTku UCTONB3YIOTCS ISl OTOOPAKEHHS JIOTUKUA B3aUMOJICHCTBUS CTPEJIOK NP CIUSHUU U
pa3BEeTBIECHUU WM I OTOOpPaXEHHUS MHOXKECTBAa COOBITHI, KOTOpbIE MOTYT WIU JIOJDKHBI OBIThH
3aBepIICHBI Tepe]] HadajioM CleAyiomnieid paboTel. Pasnmuuaror mepekpectku it ciaustaus (Fan-in
Junction) u pasBerBienus (Fan-out Junction) ctpenok. I[lepekpecTok He MOMXKET HCIOIb30BATHCA
OJTHOBPEMEHHO JIsi CIMSHUS W JUIsl pa3BeTBICHHUS. [[71s1 BHECEHUS NEPEKpEeCTKa CIY)XHT KHOIMKA B
MaJTUTPE MHCTPYMEHTOB - I00aBUThH B TuUarpammy nepekpectok Junction. B nuanore Junction Type Editor
HEO0OXOMMO yKa3aTh TUI TIepeKpecTka. CMBICT KaXX0T0 THIA MpUBEACH B TabuIe 1.

Tabnuma 1 - Tunsl nepekpecTKoB

O6o3nauen  HaumeHnoBan CwmsbIca B ciyyae
CMbICI B cily4ae CIUSTHUSI CTPEJIOK
ue ue pa3BETBIEHUS CTPEIIOK
Asynchronou Bce npenmecTByronme npouecchl Bce cnenyromue nmpoueccel
& s AND JIOJI’KHBI OBITH 3aBEPILIEHBI JTOJIKHBI OBITH 3aTyIEHBI
& Synchronous Bce npenmecTByronme npouecchl Bce cnenyromue nmpoueccel
AND 3aBEPIICHBI OJTHOBPEMEHHO 3aMmyCcKarTCs OJHOBPEMEHHO
O Asynchronou OIUH WIN HECKOIBKO OIuH Wi HECKOJIBKO
sOR IPEILIECTBYIOLIUX MTPOLIECCOB IOJDKHBl  CIIEAYIOLIUX IPOLIECCOB




OBITH 3aBEPIIICHBI JTOJDKHBI OBITh 3aITyIICHBI

OauH UIN HECKOJIBKO OuH UId HECKOJIBKO
Synchronous
O OR MIPEIIECTBYIONIUX MPOIIECCOB CJIEYIOIIUX MPOIIECCOB
3aBEPILIECHBI OJTHOBPEMEHHO 3aMmyCcKarTCs OJHOBPEMEHHO
X XOR TonbKO OOUH MPEaECTBYOIIUN ToNbKO OOUH CHAEAYIOIIUIA
- (Exclusive OR) MIPOIIECC 3aBEPIICH IIPOIIECC 3aIyCKAETCS

B ornmmume or IDEFO B IDEF3 cTpenku MOryT CIMBAaThCS M Pa3BETBIATHCA TOJBKO 4Yepe3
MIEPEKPECTKH.

Jexommosunusi pabor. B IDEF3  nmekommo3uiust wWcmodb3yercs s JeTanu3anud  padoT.
Mertononoruss IDEF3 mo3BonseT neKOMIIO3UpOBaTh pabOTy MHOTOKPATHO, T.€. paboTa MOXKET HUMETh
MHOKECTBO JOYEpPHUX paboT. DTO MO3BOJIIET B OJHOM MOJENIM OMNHCATh AlIbTEPHATUBHBIC IMOTOKH.
B0O3MOXHOCTP MHOXECTBEHHOW JIEKOMITO3UIIMHM  IPEABSBISET JOMOJHHUTEIbHBIE TpPEOOBaHUSA K
Hymepanuu pabor. Tak, HOMEp pabOTBI COCTOUT M3 HOMEpa POJUTENbCKOW paboThl, BEpCcUU
JCKOMITO3UIIMU B COOCTBEHHOTO HOMepa padoThl Ha TEKYILEH quarpaMMe (PUCYHOK 5).
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Pucynok 5 — Homep enunuiibl pa6otsl (UOW)

®opma npeacTaBJieHus pe3yabTaTa:

Lens paboTsr

Bsenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3YEMBbIE TP BBIITOJIHEHUU paOOTHI.
Onucanue paboTb

3axitoueHue (BbIBO/IbI)

Crnucok Ucrnosab3yeMot JIUTepaTyphbl

ocoarwhE

Kputepun onenkn:

PaboTa BBITIOJTHEHA TTOTHOCTHIO M HE COJEPIKUT OMMOOK, CTYACHT TPAMOTHO MPEJICTaBUI OTYET —
OLIEHKA «OTIMYHO.

PabGora BpIMIONIHEHA TOJHOCTHIO, HO COJEPKHUT HE Ooyiee ABYX OIIMOOK, CTYIEHT TPaMOTHO
MIPEJICTAaBUII OTYET — OI[EHKA «XOPOIIIOH.

PabGora BpimonHeHa ¢ omMOKamMH, CTYIAEHT MpEACTaBUI KpaTKUM OT4YeT — OIIEHKa
«yIOBIIETBOPUTEIILHON.
PaGora BbIMONHEHa ¢ TpyObIMH OIIMOKAaMHU, OTYET COCTAaBJIEH HErpaMOTHO — OLEHKa

CHCYHOOBJICTBOPUTCIIBHOY.



JlabopaTopHoe 3ansiTHEe Ne 4
IlocTpoenue auarpamMm nmoTokoB aanHbix DFD

Heab: O3HaKOMHUTHCS ¢ MPHUHIMIIAMHU MTOCTPOCHUS AUArpaMM NOTOKOB AaHHBIX DFD, moctpouth
auarpamMmbl TOoTOKOB ganHbix DFD mist 3amannoil npeamerHoi obiacTu.

Beinosinus patdory, Bel Oyaere:

ymMemvb:ymens:

— Y3 aHamM3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALHIO;

— VY4 wucnonb3oBaTh CHEHMAIM3UPOBAHHBIE Tpaduyeckue CpeicTBa IOCTPOCHUS M aHAM3a
ApXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— VY11 BBISBIATH OMIMOKY B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICTIU(DHKAITHIA.

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

3ananne:

OpueHTHpyYsACh Ha JAMarpaMMbl, IOCTPOCHHBIE NPH BBIIOJHEHUU JabopaTopHOl paboTel Ne 3,
BBITIIOJTHUTE [TOCTPOEHHE JUarpamMmm 1oTokoB JaHHbIX DFD aiis 3ananHoMNpeMETHOM 001acTH.

TpeboBaHMsI K TOCTPOSHHUIO MOJIEIH:

—  MOJeJb JOJDKHA OTPaXKaTh BECh YKa3aHHBINA B OMMCAHUN (PYHKIIMOHAI.

Ilopsinok BbINnOHEHHS PadOThI:

1. MW3yuuTh npennaraemblii TEOpETUUECKUI MaTepuall O TEME.

2. Tloctpouts nmarpaMMmy MoTokoB naHHbIX DFD nans BeIOpaHHON mpenMeTHON o0imacTu B
COOTBETCTBHH C TPEOOBAHHUSIMHU.

3. CdopmupoBars oT4eT 0 paboTe, BKIIOYAIOIINN BCE MOJTyYSHHBIE YPOBHU MOJIEIH, OTHCAHUE
(GYHKIIMOHATIBHBIX OJIOKOB, XPaHUJIMII U BHEIIHUX O0OBEKTOB.

Xoa padoThi:

®opma npeacTaBiaeHus pe3yJabTara:

ens paboTs

Bsenenue

[TporpamMHO-anmapaTHBIE CPENICTBA, UCTIOIH3yEMbIE TIPY BBITOJHEHHH PAOOTHI.
Onucanue paboTbl

3axitoueHue (BbIBO/IbI)

Crnucok UCoIb3yeMOH JIUTEPaTyphbl

Kpurepun onenkmn:

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

PaGora BbIMONIHEHA MOJHOCTBIO, HO COAEPKHUT He Oosee NBYX OHIMOOK, CTYJIEHT I'pPaMOTHO
MPEJCTaBUI OTUET — OLIEHKA «XOPOILOY.

PaGora BeimonHeHa ¢ omMOKamMHM, CTYOEHT MPEeACTaBUI KpaTKMM OT4eT —  OIlIeHKa
«yIOBJIETBOPUTEIILHO.
PaGora BbImoONHEHa ¢ TpyObIMH OIIMOKAaMHU, OTYET COCTAaBJIEH HErpaMOTHO — OLEHKa

CHCYHOOBJICTBOPUTCIIBHOY.



JlabopaTopHoe 3ansitue Ne S
Pa3pabGorka u opopMiieHHE TEXHUYECKOT0 3aIaHUS HA Pa3padoTKy NPOrpaMMHOI0 odecredeHus

Iesb: O03HAKOMUTBCS C TMPAaBWIAMH HAlMCAHUS TEXHUYECKOTO 3aJaHusi Ha pa3pabOTKy
MIPOrPaMMHOTO OOecreueHsI; pa3padoTaTh TEXHUYECKOE 3a/JaHue Ha CO3JaHUe IPOrPaMMHOTO TPOAYKTA
JUTSI 33JJTaHHOM MPeIMETHOM 001acTH.

Bbinosinus padory, Bol Oyaere:

ymemp:

— VY3 aHanm3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTAITHIO;

— VY4 Wucnonp30BaTh  CICIHMAIM3UPOBAHHBIC TpadUUecKue CpeNcTBa TOCTPOCHUS H  aHAIH3a
APXUTEKTYPBI IPOrPAMMHBIX TIPOTYKTOB;

— Y11 BBISBIIATH OMIMOKHA B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICII(HKAIINH.

MarepuajibHoe odecnedeHne:
[MTaket Microsoft Office, moctym k Internet pecypcam.

3aganue:
Pazpaboraiite TexHmdeckoe 3amanue B coorBerctBuu ¢ ['OCT 19.106-78 Ha coznanue
IPOrpaMMHOT0 MPOJIYKTa JUIA 3aJaHHOM MpeaMeTHOH obnactu (1aboparopHoe 3ansaTue Ne 1).

ITopsinok BbINOJIHEHUs padoOThI:

1. W3yuuth npemyiaraeMblii TEOPETUUECKUN MaTEpUaI 110 TEME.

2. PaspabotaiiTe TeXHHYECKOE 3aJaHME Ha CO3JlaHME MPOTrPAMMHOIO MPOJYKTa JJs 3aJaHHOHN
npenMerHoi obsact B coorBerctBuu ¢ 'OCT 19.106-78.

3. CdopmupoBars oTueT 0 paboTe, BKIIOYAIOIINN BCE MOJyYEHHbIE YPOBHU MOJIENH, ONUCaHHE
(YHKIIMOHAJIBHBIX OJIOKOB, XpPaHUJIMII M BHEIIHUX OOBEKTOB.

Xoa paGoTsI:

Kparkune Teopernyeckne cBeieHHA
I'OCT 19.201-78

Hacrosmuii cTangapT ycTaHaBIMBAET MOPAI0OK MOCTPOCHUS U 0POPMIICHHUS TEXHUYECKOTO 3aaHus
Ha pa3pabOTKy MPOrpaMMbl WA MPOTPAMMHOIO U3JEIHS JJISl BBIYUCIUTENbHBIX MAIIMH, KOMIUIEKCOB U
CHCTEM HE3aBHCHUMO OT UX Ha3HAYEHUs U 00JaCTH PUMEHEHUS.

OO61ue noaoxKeHus

1. Texuuueckoe 3aganue opopmisitor B coorBercTBUU ¢ ['OCT 19.106-78 Ha nucrax popmaTta A4 n
A3 nmo I'OCT 2.301-68, xak mpaBwio, 0e3 3amosiHeHus nojeil jaucta. Homepa nucTtoB (cTpaHun)
IIPOCTABJISIOT B BEPXHEH YacCTH JINCTA HAJl TEKCTOM.

2. Jluct yTBepkaeHUS W TUTYIBHBIA JUCT odopmisitor B coorBerctBuu ¢ ['OCT 19.104-78.
WHdpopmanMoHHyI0 YacTh (aHHOTAIMIO U COJAEp)KaHHE), JUCT PErUCTPAllMM U3MEHEHUH JOMyCKaeTcs B
JOKYMEHT He BKJIFOYATh.

3. Jlns BHeceHUs U3MEHEHMM M JONOJHEHUH B TEXHUYECKOE 3aJaHHE Ha MOCIEAYIOLUX CTaausix
pa3paboTKu MPOrpaMMbl WIH MPOTPAMMHOTO M3ENHUs BBHITYCKAIOT AonojiHeHue K Hemy. CorinacoBaHue U
YTBEPXKICHHUE JIONOJHEHUS K TEXHUYECKOMY 3aJaHUI0 IPOBOJIAT B TOM K€ IOPAAKE, KOTOPBIM
YCTAHOBJIEH ISl TEXHUYECKOIO 3aJaHusl.

4. TexHMUECKOE 3aJaHNUE JOJDKHO COAEPKATh CIEAYIOLIUE Pa3/IeNbl:

— Ha3BaHUE IPOrpaMMbl U 00J1acTh IPUMEHEHMUS,

— OCHOBaHHE JUIs pa3pabOTKH;

— Ha3HayeHHe pa3padoTKu;

— TEXHHYECKHE TpeOOBaHUs K POrpaMMe UM IPOrpaMMHOMY H3/EIHUIO;
— TEXHHUKO-3KOHOMHYECKHE MOKA3aATEINH;

— CTaJuu ¥ 3Tarmbl pa3paboTKu:



— TOpSAAO0K KOHTPOJIS U IPUEMKU;
—  TPUIIOKEHUS.

B 3aBucumocty 0T 0c0OO€HHOCTEH MPOrpaMMbl WIIM MPOTPAMMHOIO U3JIEJHsI I0IyCKAeTCs YTOUHSTh
cojiepKaHue pa3/iesioB, BBOJAUTH HOBBIEC Pa3/eNbl MM OOBEANHAT OTACIbHBIC U3 HUX.

5. CoxaeprxkaHue pa3ziesioB

5.1. B pa3nene «HaumenoBanue M 00JacTh NMPUMEHEHHS» YKa3bIBAIOT HAUMEHOBAHHUE, KPATKYIO
XapaKTePUCTUKY 00JacTH MPUMEHEHHUS MPOrpaMMBbl WM MPOTPAMMHOIO M3ZeNus U 00bEKTa, B KOTOPOM
HCIOJIB3YIOT IIPOrpaMMy WUJIU MPOrPaMMHOE U3/EIINE.

5.2. B pazaene «OcHoBaHue 115 pa3pabOTKUy» TOHKHBI ObITh YKa3aHBI:

* TOKYMEHT (JIOKyMEHTHI), Ha OCHOBaHUH KOTOPBIX BEJAETCA Pa3paboTKa;

* OpraHu3alus, yTBepAUBILAs 3TOT JOKYMEHT, U JaTa €ro yTBEeP KICHUS;

* HAUMEHOBaHKE U (WJIH) YCIIOBHOE 0003HAYCHHUE TEMBI Pa3padOTKH.

53. B pasmene «Ha3naueHue pa3paOOTKH» JOJDKHO OBITh YKa3aHO (YHKIMOHAJIbHOE H
9KCILTyaTallMOHHOE Ha3HAUYEHUE MPOTrpaMMbl WIIHM IIPOTPAMMHOIO U3JIENHSL.

5.4. Paznen «TexHuuyeckue TpeOOBaHUS K MPOTPaMMe WIIH IPOTPAMMHOMY

U3JIEIMI0» JOHKEH COIEP KATh CIEIYIOIINE [TOAPa3eIIbl:

— TpeboBaHMs K PYHKIIMOHAIBHBIM XapaKTePUCTUKAM;

— TpebOBaHMUHU K HAJIC)KHOCTH,

—  YCJIOBHSI 9KCILTyaTalluu;

— TpeboBaHUS K COCTaBYy U IapaMeTpaM TEXHHUUECKUX CPECTB;

— TpeboBaHUs K MHPOPMAILIMOHHOW U IPOrPAMMHOM COBMECTUMOCTH;
— TpeOoBaHUS K MAPKUPOBKE U YIAKOBKE;

— TpeOOBaHUS K TPAHCHIOPTUPOBAHUIO U XPAHECHHUIO;

— creuuagbHble TpeOOBaHUS.

5.5. B mogpaznene «TpeboBanus K (yHKIMOHATBHBIM XapaKTEPUCTHKAMY JTOJKHBI OBITh YKa3aHBI
TpeOOBaHUS K COCTaBY BBINOJMHAEMBIX (YHKIMM, OpraHM3aluM BXOAHBIX M BBIXOJHBIX JaHHBIX,
BPEMEHHBIM XapaKTEPUCTUKAM H T. II.

5.6. B moapaznmene «TpeOoBaHHS K HaIEKHOCTH» JIOJDKHBI OBITh yKa3aHbl TpeOOBaHUA K
00eCneueHn0 HaJeXKHOro (QYHKIMOHUPOBaHUSA (oOecnedyeHne YCTOWYMBOrO (YHKIIMOHHUPOBAHUSA,
KOHTPOJIb BXOJITHOW U BBIXOJHOM MH(pOpMaIKH, BpeMsl BOCCTAHOBIIEHUS 1OCIIE OTKa3a U T. I.).

5.7. B noapaznene «YcnoBHUs 3KCIUTyaTalluu» JOJKHBI OBITh YKa3aHbl YCIOBUS AKCIUTyaTal[uu
(TemnepaTypa OKpPY)KaIOLIEr0 BO3 JyXa, OTHOCUTENbHAs BJIAXHOCTb W T. M. JUId BbIOPAHHBIX THUIIOB
HOCHUTENEH JaHHBIX), IPU KOTOPBIX JOJKHBI O0ECIIeUNBATHCS 3a/1aHHbIE XapaKTEPUCTUKH, a TAK)KE BH]L
00CITy>)KUBaHMsI, HEOOX0AUMOE KOJINYECTBO U KBaTM(PUKAILIKS IepCOHaa.

5.8. B noapaznene «TpeboBaHUs K cOCTaBy M NapaMeTrpaM TEXHUYECKUX CPEICTB» YKa3bIBAIOT
HEOOXOAUMBIN COCTaB TEXHUYECKHX CPEJICTB C YKa3aHUEM UX TEXHUUYECKHUX XapaKTEePUCTHK.

5.9. B noapaznaene «TpeboBanusi kK HHOOPMAITMOHHON M MPOTPAMMHONU COBMECTUMOCTHY JIOJKHBI
OBbITH yKa3aHbl TpeOOBaHUS K MH()OPMAIIMOHHBIM CTPYKTYypaM Ha BXOJI€ M BBIXOJE U METO/IaM peIleHUs,
UCXOJHBIM KOJaM, si3bIKaM IporpamMmmupoBanud. [Ipu HeoOXoauMOCTH JOKHA 00ecredrBaThCs 3alluTa
uH(pOpMAIIUU U TPOTPaMM.

5.10. B mogpaznene «TpeboBaHusT K MapKUpOBKE W YIMAaKOBKE» B OOIIEM CiIydae YKa3bIBalOT
TpeOOBaHUs K MApPKUPOBKE IPOTPAMMHOTO W3JIENUsl, BADHAHTHI U CIIOCOOBI YITAKOBKH.

5.11. B mompaznene «TpeGoBaHus K TPpaHCIIOPTUPOBAHUIO M XPAHEHUIO» JOKHBI OBITH yKa3aHbI
JUIE TIPOrPaMMHOIO M3JENHsl yCIOBHUS TPAHCIOPTHUPOBAHUS, MECTa XPAaHEHUs, YCIOBUS XpaHEHMS,
YCIIOBUS CKJIQJIMPOBAHMSI, CPOKH XPAHEHUS B PA3IMYHBIX YCIOBHUSX.

5.12. B pasgene «TeXHUKO-SKOHOMHYECKHE IIOKa3aTeNuW» JOJDKHBI  OBITh  yKa3aHbI:
OpUEHTHUPOBOYHAsL  JKOHOMHUYecKass d(PEeKTUBHOCTb MpelrnoyiaraemMas TrojoBas  MOTPEOHOCTD,
HSKOHOMHYECKHE TPEUMYIIEeCTBA pPa3pabOTKH MO CPaBHEHUIO C JYYIIUMH OTEYECTBEHHBIMH U
3apyOeKHBIMU 00pa3IaMy UM aHAJIOTaMH.

5.13. B pasgene «Craauu ¥ 3Tansl pa3pabOTKU™ YCTaHABIMBAIOT HEOOXOAMMBIE CTaIuu
pa3pabOTKH, dTAlbl M COAEPIKaHKUE padoT (MepeyeHb MPOTPAMMHBIX JOKYMEHTOB, KOTOPBIE IOJKHBI OBITH



pa3paboTaHbl, COTJIACOBAHBI M YTBEPKICHBI), & TAKXKE, KaK MPaBUIIO, CPOKU pa3pabOTKU U OMPEAeIsioT
WCIIOJTHUTEINEH.

5.14. B pazgene «llopsaiok KOHTPOJISI U MPUEMKH» JOJIKHBI ObITh yKa3aHbl BUJbl HCHBITAHUNA U
oOmue TpeOboBaHMsI K IPHEMKE PaOOTHI.

5.15. B npuiokeHusAxX K TEXHUYECKOMY 33/1aHUIO TIPU HEOOXOAMMOCTH PUBOJIAT:

— eIIlepeYeHb HayuyHO- UCCIIEeI0BATENIbCKUX U APYTrUX paboT, 000CHOBBIBAIOIIUX Pa3paboTKY;
— * CXEMBI AITOPUTMOB, TAOJIHIIBI, ONTUCAHMSI, 0OOCHOBAHHUS, PACUETHI U IPyTUE
— JIOKYMEHTBI, KOTOPBIE MOTYT OBITh UCIIOJIb30BAHKI IIPU pa3padOTKeE;
— * Ipyrue UCTOYHUKH pa3pabOTKH.
IIpumep pa3pabdoTkn TEXHMYECKOT0 3aaHUS.

Beenenue.

PabGora BEIMONHSETCS B paMKax NpoeKTa «ABTOMAaTH3MPOBAaHHAS CHCTEMa OIEPaTHBHO-
JIUCIETYEPCKOrO YIPABICHUS JIEKTPO-, TEINIOCHA0KEHUEM KOPITYCOB MHCTUTYTa».

1.OcHoBaHue 1715 pa3padoTKU

1. OcHoBanueM i JaHHOU paboThI ciy:kUT AoroBop Ne 1234 ot 10 mapra 2003r.

2. HaumeHnoBaHue pabOThI:

«Monynb aBTOMATHU3HPOBAHHOW  CHCTEMbl  ONEpPATUBHO-IUCIETUYEPCKOTO yIIpaBICHUS
TEIJTIOCHA0KEHUEM KOPITYCOB MHCTUTYTa.

3.Ucnonuurenn: OAO «JlabopaTopus co3ianusi IpOrpaMMHOTO 00eCTIeUeHUS.

4.CoUCTIONHUTENN: HET.

5.Haznauenue pa3paboTku

Co3nanrie MOAynsi Jis KOHTPOJIA W OINEPAaTUBHOM KOPPEKTUPOBKU COCTOSHUS OCHOBHBIX
rapaMeTpoB TerioodecrnedeHus: KoprmycoB MOCKOBCKOTO MHCTUTYTA.

6.Texuuueckue TpeOOBaHUS

6.1. TpeGoBaHus K HYHKIMOHAIBEHBIM XapaKTEPUCTHKAM.

6.1.1. CocraB BeimonHsieMbIX QpyHKIui. PaspabdateiBaemoe [10 momkHO 0O6ecnieunBaTh:

— cbop u anHanu3 WHGOPMAIMU O PACXOJOBAHUM TEIUIa, TOpsSYer M XOJOJHOW BOIBI IO
JAHHBIM TETUIOCYETYUKOB SA-94 Ha BCeX TEIIOBBIX BbIXOJaX.;

— cbOop u aHanu3 UHGOPMAIIMHU C YCTPOUCTB YIPABJICHHUS CUCTEMAaMH BO3JIYITHOTO OTOTLICHUS
u kouaunronuposanus tuna PT1 u PT2 (pa3pabotku xkadeapsr CMMO u TL);

— TpeaBapUTENbHBIA aHanu3 WHGOpPMAlMM Ha TpeIMeT HaXO0XACHUS T[apaMeTpoB B
JOMYCTUMBIX TIpelesaXx M CUTHAJIM3UPOBAHHME IPU BBIXOAE NApaMeTPOB 3a IIPelesbl
JIOTTYCKa;

— BBbLAAYy PeKOMEHaluil 1o JanpHeiimei padoTe;

— OTOOpakKeHHE TEKYIEro COCTOSHHS IO HabOpy MHapamMeTpoB - MHUKIMYECKH MOCTOSHHO
(pexuM pabOTHl KPYTIOCYTOUHBIN), TP COXPAHEHUH TMEPUOJUYHOCTH KOHTPOJIS MPOYHX
1apaMeTpoB;

—  BH3yaJIH3aIuio HHPOPMAIIMH 110 PACXOY TEIJIOHOCUTETIS:

—  TEKYIIyI0, aHAJIOTUYHO MTOKA3aHUSIM CUETUHKOB;

— ¢ HAKOIUICHWEM 3a TPOIIEIIINE CYTKH, HEIENI0, MECSI] - B BHJE IMOYaCOBOTO
rpaduka 11 “HPOpMAIUH 3a CyTKU U HEeNENI0;

— CYTOYHBIH pacxof - AJisg HH(HOPMAIIUU 32 MECSII.

Jl7is yCTpOMCTB yIpaBlIeHUs MPUTOYHOM BEHTUISAIMEH TeKyrias uHpopMaIus J0KHA CONEpKaTh
HOMEP MPUTOYHON CHCTEMBI U BCE TTapaMETPhl, BbITaBa€MbIe HA COOCTBEHHBIN UHINKATOP.

[1o oTnenpHOMY 3aIPOCY OCYIIECTBIISIIOTCS BHYTPEHHUE HA CTPOUKH.

B koHI1€ OTUETHOTO TIEpHO/Ia CUCTEMA JI0JDKHA apXUBHPOBATH JaHHBIE.

6.1.2. Opranu3zainusi BXOJHBIX U BBIXOJHBIX JAHHBIX.

Hcxonnple naHHBIE B CHUCTEMY TOCTYNAIOT B BHUJE 3HAYCHWHA C JIATYMKOB, CTAHOBJIEHHBIX B
MOMEIIEHUSX MHCTUTYTa. DTH 3HAYCHUS OTOOpa)KaloTCs Ha KoMIbloTepe aucrerdepa. [locne anammsa
MOCTYNUBIIEH HMHPOpPMAIIMM ONEpaTop MAMCIETYEPCKOro IMyHKTAa YCTaHABIMBAET HEOOXOIUMBbIE
napameTpsl Uisl YCTPOUCTB, PEryIUPYIOIIMX OTOIUICHUE U BEHTWISALIUIO B TOMEILICHUSIX.



Bo3moxkHa Takke aBTOMAaTMYeCKas YCTAaHOBKAa HEKOTOPBIX IapaMETpPOB JUIsl  YCTPOWCTB
peryaupoBaHus.

OCHOBHOU PEKUM HCTOIH30BAHUS CHCTEMBI - €XKeIHEBHAs padoTa.

6.2. TpeGoBaHus K HAJC)KHOCTH.

s obecniedeHUsT HAJACKHOCTH HEOOXOIMMO TPOBEPSTh KOPPEKTHOCTH IMOJIY4aeMbIX JAHHBIX C
JTATYNKOB.

6.3. YcioBust SKCIUTyaTaliiy U TpeOOBaHUS K COCTAaBY M MMapaMeTpaM TEXHHUUYECKUX CPECTB.

J1y1s pabOTHI CUCTEMBI IOJKEH OBITh BBIJIEIIEH OTBETCTBEHHBIN OIEpaTop.

TpeOoBaHusl K COCTaBy W IMapaMeTpaM TEXHUYECKHUX CPEACTB YTOUHSAIOTCS HA 3Tare 3CKU3HOTO
MIPOEKTUPOBAHUS CUCTEMBI.

6.4. TpeboBanus K ”HGOPMAITMOHHOHN ¥ MPOTPAMMHON COBMECTUMOCTH.

[Iporpamma nomxkHa padotats Ha iatrdopmax Windows 98/ NT/2000.

6.5. TpeOoBaHusi K TpaHCHOPTUPOBKE M XpaHeHUto. lIporpaMma mocraBiseTcs Ha JIa3epPHOM
Hocurene uHpopmanuu. [IporpaMMHas JOKyMeHTaIUs OCTABISAETCS B 3JICKTPOHHOM U MTEYaTHOM BH/JIE.

6.6. Cnenmanpabie TpeOoBanms. [IporpamMMHOe obOecriedeHHe ITOHKHO HMETh JPYKECTBEHHBIN
uHTepdeiic, pacCUNTaHHBIN Ha MOJIb30BaTeNs (B IJIaHE KOMITBIOTEPHOM IPaMOTHOCTH)

CpenHel KBau(pUKaIuu.

BBuny o0beMHOCTH IpOEKTa 3a/aydl MPeArnoiaraeTcs pemaTh Mod3TanHo, npu 3tom moxyiu I10,
CO3/IaHHBIC B Pa3HOC BpeMs, JIOJDKHBI MPEAIoaraTb BO3MOXXHOCTh HapallMBaHUS CHUCTEMBI U OBITh
COBMECTUMBI JPYr C JPYroM, MO3TOMY JOKYMEHTAlMsl Ha NPUHATOE 3KcIutyataunoHHoe 1O momxna
COJIEpIKaTh TOJTHYI0 HH(DOPMAIIHIO, HEOOXOIUMYFO JIJIsl pa0OTHI IIPOTPAMMHUCTOB C HHM.

SI3bIK POrpaMMHUPOBAaHUSA — MO BBIOOPY HUCIHOJIHUTENSA, JOHKEH oOecreyrBaTh BO3MOXKHOCTD
HMHTETPAIMK MPOrPaMMHOT0 00ECIIEYCHHS C HEKOTOPBIMHU BUIAMU TIepuepruitHOTO 000pyA0BaHUSI.

7. TpeGoBaHMs K MPOTPaMMHON JOKYMEHTAI[UU

OCHOBHBIMU JOKYMEHTaMH, PETJIAMEHTHPYIOIIUMH pa3paboTKy OyaymuX MTporpaMM, IOJKHBI
obiTh  gokymeHTsl Epmnoit Cucremsl Ilporpammuoii  lokymentanuu (ECII); pykoBoacTBo
MOJIH30BAaTENs, PYKOBOJCTBO aJIMUHUCTPATOPA, OMTUCAHNE TPUMEHEHHS.

8. TeXHUKO-3KOHOMHYECKHUE TTOKA3aTeNn

O} hEeKTUBHOCTH CUCTEMBI OIPEACNAECTCS YIOOCTBOM HCIOIB30BAHUS CHUCTEMBI JIJII KOHTPOJIS U
yIpaBJIeHUs OCHOBHBIMHM TapaMeTpaMy TeIiooOecredeHusl TOMENICHU HWHCTUTYTa, a TaKxke
SKOHOMHUYECKOW BBITOJI0M, MOJIYYEHHOM OT BHEIPEHHUS allllapaTHO-MPOrPaMMHOI0 KOMILJIEKCA.

9. IlopsA0K KOHTPOJIS U IPUEMKHU

[Tocne nepenaun VcnonHurenem oTAeNbHOrO (QYHKIMOHAIBHOTO MOJYJS MPOrpaMMbl 3aKa3uHKy,
MOCJIEIHUM MMEET MpaBO TECTUPOBaTh MOAYJIb B TeueHue 7 aHel. llocnme tectupoBaHus 3aka3zuuk
JOJDKEH TPHUHATH pabOTy MO JAaHHOMY STaly WM B MUCBMEHHOM BHUJIE M3JIOXKHUTH NMPUYUHY OTKaza OT
npuHaTHs. B ciaydae o6ocHoBaHHOTO 0TKa3a McnomHuTenb 00s3yeTcst 10padoTaTh MOAYIb.

Kanengaphslii niuan pabor.

Ne Ha3zBanue stana Cpoku sTamna YeM 3aKauMBaeTCs dTAl
1. N3yuenune nmpenMeTHON 001aCTH. 01.02.200_ - | IIpemnmosxeHus mo padboOTe CHCTEMBI. AKT
ITpoexkTrpoBaHKE CUCTEMBI. 28.02.200_ | cnauu-npuéMKH.

Pa3zpaboTka npemioxeHuii mo
peanu3ainuy CUCTEMBI

2. Paspabotka nporpammuoro moayns | 01.03.200_ - | [TporpamMMHBIi KOMILIEKC.
o cOopy u aHanu3y uHbOpMaIu 31.08.200_
CO CUETYMKOB M YCTPONCTB
yrnpasiieHHs. BHeIpeHne CucTeMbl
JUIsSl OTHOT'O U3 KOPITYCOB.

3 TecTupoBaHue U OTIIAKA MOTYJIS. 01.09.200_ - | T'oroBas cucrema KOHTPOJIS
Bneapenue cucremsl BO Bcex 30.12.200_ | TeruiocHabOKeHUs!, yCTAaHOBIICHHAS B
KOpITycax. qucrneTdepckoM myHkTe. [IporpamMmMuas

JOKYMEHTaIsl. AKT ciaqn-puéma pabot

PykoBoguTens pabot Cunopos A.B.




@opma npeacTaBJieHus pe3yabTaTa:
Texaudeckoe 3aganue, paspadoranHoe B coorBerctBun ¢ 'OCT 19.106-78.

Kpurepun oneHku:

Pabora BhITIOTHEHA TIOJHOCTHIO U HE COJEPIKUT OIMUOOK, CTYACHT IPaMOTHO MPEACTABUI OTYET —
OLIEHKA «OTIMYHO.

PaboTta BBIIIONTHEHA MOTHOCTHIO, HO COJACPXKHT HE Oojiee JBYX OHIMOOK, CTYAEHT TIPaMOTHO
MIPEJICTaBUI OTYET — OL[EHKA «XOPOILIOH.

PabGora BbImonHEeHa C OmMMOKaMH, CTYIEHT NPEACTaBWI KpPaTKHid OT4ET — OICHKa
«yZOBJIETBOPUTEIBHOM.
PaGora BemonHeHa c¢ TpyObIMH OHmHMOKAMH, OTYET COCTABJICH HErpaMOTHO — OIICHKA

«HEYOOBJICTBOPUTCIBHO.



Tema 2.1.3. IlpoexTupoBaHue U pa3padoTka NPOrpaMMHOI0 odecrne4eHust

JlaGopaTopHoe 3ansaTHE Ne 6
ITocTpoeHue TuarpaMMmbl AesITeJILHOCTH M TUATPAMMBI COCTOSTHHIA

Iesab: M3yduTh OCHOBHBIC MPHUHIIMIIBI MOCTPOCHHS JHAarpaMM BapHaHTOB HCIIOJIb30BAHUSA U JAHATPAMM
COCTOSIHMII € HcmoJib30BaHueM s3bika UML; cocraBuTh nuarpaMMmy BapUMaHTOB MCIOJIB30BAHUS U
JUarpaMMy COCTOSIHUH JIJIsl 3aIaHHOW MTPEAMETHOM 00JIacTH.

Bbinosinus padory, Bel Oyaere:

ymembs:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHUH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIFHOCTBIO U CTEHECHBIO
Ka4ecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JTOKYMEHTAIIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IOCTPOSHUS U aHAIW3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelIcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbl M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKH U IPHEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh IpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOAbl U MHCTPYMEHTbHI YCIIOBHOW KOMIMJISALMU (KJIacChl
Debug u Trace);

— VY12 wucnonb3oBaTh pa3iMyYHbIE TPAHCIOPTHBIE NPOTOKOJBI M CTAaHIAPTHI (popMaTHpPOBAHUS
COOOIIECHHUIA.

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

3aganue:

Brimmonnure MMOCTPOCHUC [uarpaMMbl BapUaHTOB WCIIOJIB30BAHUSA W JUAarpaMMbl COCTOSHUH C
ucnosb3oBaHueM si3bika UML i1 3ananHoi npeameTHoit obnactu (1aboparopHoe 3anstue Ne 1).

TpeboBaHMsI K TOCTPOSHHUIO MOJIEIH:

—  MoJienb JI0JKHA OTpa)kaTh BECh YKa3aHHBIN B ONMMCAHUU ()YHKIIMOHAI.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. WM3yuuth npemyiaraeMblii TEOPETUUECKUN MaTepUal 10 TEME.

2. Pa3pa60TaTL AuarpaMMy BApHUAHTOB UCIIOJIL30BAHUA U AUArpaMMy COCTOSIHUH U IIOCJICA0BATCIbHOCTHU
¢ ucnosib3oBanueM si3pika UML 115 3a1aHHOM TpeIMETHON 00J1aCTH B COOTBETCTBUU C TPEOOBAHUSIMH.

8. CdopmupoBats 0T4ET O padoTe.

Xon paborhr:
Kparkue TeopeTruueckue cBeleHUsN:
JAuarpamMMbl COCTOSAHUI

JlnarpaMMbl COCTOSTHUHM OTPEAEIISAIOT BCE BO3MOXKHBIE COCTOSIHUS, B KOTOPBIX MOXKET HAXOJIUTHCS
KOHKpPETHBIH OOBEKT, a TakKe MPOIECC CMEHBI COCTOSHHI OO0BEeKTa B pe3ylbTaTe HACTYIUICHUS
HEKOTOPBIX COOBITHIA.

CymectByeT MHOTO (DOpM AMarpamMM COCTOSTHUH, HE3HAYUTEIHbHO OTJIMYAIOMIMXCS JIPYr OT Apyra
CEMaHTHKOM.

Ha nuarpamme mMeroTcst Ba cHelMalbHBIX COCTOSIHUSI — HaudajdbHOE (start) U xKoHeuHoe (stop).
HauanpHO€ cocTosTHME BBIZCIICHO YEPHON TOYKOM, OHO COOTBETCTBYET COCTOSIHUIO OOBEKTa, KOTJa OH
TOJIBKO 4TO ObIT co3nad. KoHeuHoe cocTosiHue 0003Ha4YaeTcss YepHOW TOUKOW B OEIOM KpYKKE, OHO



COOTBETCTBYET COCTOSIHUIO OOBEKTa HEMOCPEJCTBEHHO Iepel ero yHWuYTokeHueM. Ha muarpamme
COCTOSIHMII MOKET OBITh OJHO M TOJBKO OJHO HaydajbHOE COCTOsHHME. B TO ke BpeMs, MOXKET ObITh
CTOJIbKO KOHEYHBIX COCTOSHUH, CKOJBKO BaM HYXKHO, WJIM MX MOXET He ObITh BooOmie. Korma oObekT
HAXOJUTCSI B KAKOM-TO KOHKPETHOM COCTOSIHUU, MOTYT BBIMIOJIHATBCA pa3jinyHble mporiecchl. [Ipoieccsl,
MPOUCXOJISIINE, KOTJAa OOBEKT HAXOAWTCS B OMPEACICHHOM COCTOSIHHM, HA3BbIBAIOTCS JICUCTBUSIMU
(actions).

C cocTosTHuEM MOXHO CBSI3bIBATH JAHHBIC TISITH TUIIOB.

1. JlesiTeJbHOCTH

JlesitensHOCTRIO (activity) Ha3bIBACTCS MOBEJCHHE, peaiu3yeMoe 00BEKTOM, IMOKa OH HAXOJIUTCS B
JAHHOM COCTOSIHUU. JlesITenbHOCTh — 3TO MpepbiBaeMoe noBeeHue. OHO MOXKET BBIMOJIHATHCA JI0 CBOETO
3aBEpIICHHS], MOKa OOBEKT HAXOJUTCS B JAHHOM COCTOSHUH, WM MOXET OBITh MPEPBAHO MEPEXOJ0M
o0BEKTa B JIPYyroe cOoCTosiHHE. [lesTeNbHOCTh M300pa)karoT BHYTPHU CaMOTO COCTOSIHHS, €l JOJKHO
MpeIIecTBOBATh CI0BO do (11e1aTh) 1 IBOSTOUHE.

2. Bxoauoe geiicreue

BxonHbIM neiicTBueM (entry action) Ha3bIBAeTCs MOBEJICHUE, KOTOPOE BBIMOIHICTCS, KOTJ]a 00BEKT
MEePEeXOIUT B JaHHOE cocTosiHue. JlaHHOe mdeiicTBHE OCYIIECTBISETCS HE MOCie TOro, Kak OOBEKT
TIepeIeN B 3TO COCTOSIHHE, a, CKOpee, KaK 9acTh 3TOTO Mepexojaa. B oTiudme oT IesTeTbHOCTH, BXOIHOE
JeCTBHE paccMaTpUBaeTCs Kak HempepbsiBaeMoe. BxonHoe JeiicTBHE TakkKe MOKa3bIBAIOT BHYTPH
COCTOSIHMSI, MY ITPEIIECTBYET CIOBO entry (BX0/1) U ABOCTOYHE.

3. BbIxoanoe aeiicrBue

Beixonnoe peiictBue (exit action) momoO6HO BxogHOMY. OIHAKO, OHO OCYIIECTBIISETCS Kak
COCTaBHAsl 4acTh MpoOIecca BBIXOJA W3 JAHHOTO cOCTOsHUA. OHO SBJSIETCS YacThlO MpoIlecca TaKoro
nepexona. Kak u BXo1HOE, BBIXOIHOE JICHCTBHUE SBISICTCS HEITPEPHIBACMBIM.

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

[ToBeneHue oObEKTa BO BpeMs JAEATEIbHOCTH, MPH BXOIHBIX U BBIXOJHBIX JCHCTBHUSIX MOXET
BKJIFOYATh OTIIPABKY COOBITHS JIPYroMy OOBEKTY. B 3TOM ciydae ONMMCaHUIO JESATEIHLHOCTH, BXOJIHOTO
JEHCTBHS WITN BBIXOHOTO JIEHCTBUS MPEIIIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOIIAS CTPOKA HA JUArpaMMe BBITIISIUT KakK

Do: "enb.CobbiTHE (APryMEHTHI)

3nech Llenb — 310 00BEKT, MoNydaronuii coobiTue, CoOBITHE — ATO TMOCHUIAEMOE COOOIIEHUE, a
AprymeHTsI SBISIOTCS TapaMeTPaMH MOCHIIIAeMOT0 COOOIIECHUS.

JlesITenbHOCTh MOJYKET TakK)Ke BBITIONHATHCSA B PE3yJbTaTe IOJYyYEHUS OOBEKTOM HEKOTOPOTO
coObITus. [lpu momyueHnn HEKOTOPOTO COOBITHS BBITIOJIHAETCS ONpeAeNeHHas 1eATeIbHOCTb.

ITepexonom (Transition) Ha3pIBaeTCs MEepeMeENIEHUE U3 OJTHOTO COCTOSIHUS B Jipyroe. COBOKYITHOCTh
MEePEX0/IOB UarpaMMbl MOKA3bIBAET, KaK OOBEKT MOXKET MEPEeMEeNaThCsl MEXKAY CBOUMHU COCTOSIHHSIMH.
Ha muarpamme Bce mepexojpl M300pakarOT B BHUJE CTPEJIKH, HAYMHAOIICHCS HA IEPBOHAYATHLHOM
COCTOSIHMM U 3aKaHYMBAIOIIEHCS TTOCTIEAYIOIIHM.

[Tepexoapl MOTYT OBITH pediiekCHBHBIMUA. OOBEKT MOXKET MEPEHTH B TO K€ COCTOSIHHE, B KOTOPOM
OH B HACTOSAIIMHA MOMEHT HaxoiuTca. PednexcuBHbIE mepexoAbpl H300pakalOT B BHIE CTPEIKH,
HAYMHAOIIEHCS U 3aBEPINAIOIIEHCS Ha OJTHOM M TOM K€ COCTOSTHUH.

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

4., CoObITHS

CoOmiTHE (event) — 3TO TO, YTO BBI3BIBACT MEPEXOJ M3 OJHOTO COCTOsSHUS B npyroe. CoOwiTHe
pa3MemiarT Ha JuarpaMmMme BIOJIb TUHUH Mepexoa.

Ha mmarpamme st otoOpaxkeHusi COOBITHSI MOXXHO HCIOJB30BaTh KaKk HMMs OTEPAIMH, TaK U
0OBIYHYIO (pa3y.

BoNBIIMHCTBO TMEpPexo0B JODKHBI HMETh COOBITHS, TaK Kak WMEHHO OHH, NPEXKAE BCEro,
3aCTaBISIOT TEPEXOJ OCYIIECTBUTHCSA. TeM He MeHee, ObIBAIOT M aBTOMATUYECKHUE MEPEXOJbl, HE
uMmeroe coObiTuil. IIpu 3TOM OOBEKT caM MepeMeliaeTcss U3 OJIHOTO COCTOSHUSL B JApPYroe co



CKOPOCTBIO, TIO3BOJISIIOIIEH OCYIIECTBUTHCS BXOJHBIM JICUCTBUSAM, JACSITEILHOCTH W  BBIXOJHBIM
JIEUCTBUSIM.

Orpaxnaiomue ycJoBus

Orpaxnaromue ycinoBus (guard conditions) onpenemnsitoT, Korja Nepexoj MOXKET, a KOraa HeE MOXKET
OCYILIECTBUTHCS. B MPOTUBHOM cityuae nepexo/| He OCYIIECTBUTCS.

Orpaxjaronue ycloBUS H300pa)xxal0T Ha JAMarpaMMe BJIOJIb JIMHUU Tepexojia Mocie WMEHU
COOBITHSL, 3aKITIOYAst UX B KBapaTHbIE CKOOKHU.

Orpaxparonue yciaoBHsl 3aaaBaTh HeoOsa3aTenbHO. (OJHAKO €CIU  CYIIECTBYET HECKOJIbKO
aBTOMATHYECKUX NEPEX0/I0B M3 COCTOSHHS, HEOOXOAUMO ONPENEINUTh JJISl HUX B3aMMHO HMCKITIOYAOIINE
OTpaKJaloIINe YCIOBHS. JTO MOMOXET YHUTATEII0 JuarpaMMbl MOHSATh, KaKOil MyTh Iepexoaa Oyxaer
ABTOMATUYECKHU BHIOpaAH.

JlelicTBHe

JleiictBuem  (action), Kak YK€ TOBOPUJIOCH, SIBJISIETCS  HENpPEpbIBaeMOE  IOBEICHHE,
OCYILECTBISIIOIIEECS] KaK 4YacTh Iepexoia. BxoaHble W BBIXOJHBIE JEHCTBHS MOKAa3bIBAIOT BHYTPHU
COCTOSIHU, TIOCKOJIBKY OHU ONPEEIISFOT, 9YTO IPOUCXOIUT, KOTJa OOBEKT BXOJIUT WIIH BBIXOJUT U3 HETO.
Bonburyro yacth AelcTBUiA, OAHAKO, MU300PaXKAIOT BJAOJb JIMHUU TEPEX0/a, TaK KaK OHU HE JIOJIKHBI
OCYIIECTBISTHCS IIPH BXOJIE UIIH BBIXO/IE U3 COCTOSHHUSL.

JleiicTBHE PUCYIOT BIIOJIb JUHUM IEpeXxoja MOCIe MMEHU COOBITHUS, €My MPEAIIECTBYET Kocas
qyepTa.

CoObITHE WK ACWCTBHE MOTYT OBITH MOBEACHUEM BHYTPU OOBEKTA, @ MOTYT MPEACTABIATH CO00i
cooOmieHne, mocelIaeMoe Jpyromy oObekTy. Ecnmu coObiTHE WM JEHCTBHE IOCBUIACTCS JAPYroOMY
00BEKTY, IEpe]l HUM Ha Juarpamme MoMeIarT 3HaK « ™ ».

CHATUE aeHer
[oTpyuaTenbHbii Gananc)

OTKpbIT - Mpesblwexue kpeaura \
entry: BpeMeHHO 3aMopo3nTb cyeT
KnueHT Tpebyet Bxnaa aener do: MNocnartb yeeAOMMEHUE KNUEHTY
3aKPbITH CueT / [nonoxumTensHbIn an(. Pasmopo3untb cuer

banakc]

CoxpaHuTb aaty

3aKpbITHA cyeTa f
Mposepka 6anaxca
( SaKpuiT [oTpuuyaTensHbiv 6anauxc
entry: Boigats B TeueHre Donee 30 gHen)
KPEAUTHYIO KapTy

Pucynok 1 — [Ipumep auarpaMMbl COCTOSIHAN
JlnarpaMMbl COCTOSIHUM HE HAJ0 CO3/aBaTh I Ka)KIOrO KJIacca, OHU IPUMEHSIOTCA TOJIBKO B
CIIOKHBIX ciydyasix. Eciau 00beKT Ki1acca MOXKET CyIECTBOBATh B HECKOJIBKUX COCTOSHUSIX U B KAXKJIOM U3
HUX BeZIET ce0sl MO-pa3sHOMY, JUII HErO MOXKET MOTpeOOBaThCs Takas JuarpaMmma.

®opma npeacTaBiaeHus pe3yJabTara:

[ens paboTel

Bsenenue

[TporpamMmHO-anmapaTHBIE CPENICTBA, UCTIOIH3yEeMbIC TIPY BBITOJHEHHH PAOOTHI.
Omnucanue paboTh

3akiroueHue (BbIBO/IbI)

Crnucok uCoab3yeMoi JIUTepaTyphbl

ogakrwnE

Kpurepun onenkmn:



PaGoTa BhINOTHEHA MOTHOCTHIO U HE COACPIKHUT OMIMOOK, CTYACHT IPAMOTHO MPEACTABUI OTUYET —
OLIEHKA «OTIMYHO.

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

PabGora BbImosHEeHa C OmMMOKaMH, CTYASHT NPEACTaBWI KpPAaTKUA OT4ET — OICHKa
«YZOBJIETBOPUTEIBHOM.
PaGora BemonHeHa c¢ TpyObIMH OHmHMOKAMH, OTYET COCTABJICH HErpaMOTHO — OIICHKA

«HEYOOBJICTBOPUTCIBHO.



JlabopaTopHoe 3ansiTne Ne 7
ITocTpoenue tMarpaMmMbl MOC/I€10BATEILHOCTH H AUATPAMMBI KOOIIEpALHH

Iesb: W3y4uTh OCHOBHBIC IPHUHIIUIIBI [OCTPOEHHS IHArPaMM IIOCIICIOBATEIBHOCTH W JHArpamMMm
Koorepanuu ¢ Ucrnojib3oBaHueM sizbika UML; cocTaBuTh AnarpamMmy mociaeoBaTeIbHOCTU U JUATPAMMY
KOOIEepaIuu IS 3a1aHHOM TTPEAMETHOM 00JIacTH.

Bbinosinus padory, Bol Oyaere:

ymembs:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKkre CpeAcTBa IOCTPOSHUS U aHAIM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelICcTBa Ha 0Oaze
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMATU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh IpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOAbl U MHCTPYMEHTHI YCIOBHOW KOMIMJIALMU (KJIacchl
Debug u Trace);

— VY12 wucnonb3oBaTh pa3iMyHbIE TPAHCIOPTHBIE NPOTOKOJBI M CTAaHIAPTHl (popMaTHpPOBAHUS
COOOIIECHHUIA.

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

3aganue:

Brimmonnure IMOCTPOCHUC AuarpamMmmabl IIOCJICA0BATCIIBHOCTH n AuarpamMmbl KooI1epanun C
ucnosb3oBaHueM si3bika UML 1 3aanHoi npeaMetHoit obnactu (1aboparopHoe 3anstue Ne 1).

TpeboBaHMsI K MOCTPOSHUIO MOJIEIH:

—  MoJieNb JIOJKHA OTPaXKaTh BECh YKa3aHHBIN B ONMUCAHUU ()YHKIIMOHAI.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. WM3yuuth npemyiaraeMblii TEOPETUUECKUN MaTepUal 110 TEME.

2. Pa3pa60TaTL AuarpaMMy BApHUAHTOB HUCIIOJIb30BAHUA U AUArpaMMy COCTOSIHUH U HOCJICAOBATCIBbHOCTHU
¢ ucnosib3oBanueM si3bika UML st 3a1anHOM TpeIMETHON 00J1acTH B COOTBETCTBUH C TPEOOBAHUSIMHU.

3.  CdopmupoBath 0THET O padoTe.

Xon paborsr:

KpaTkue Teoperuyeckue cBeieHUs:
JMuarpamma nocjaenoBaTejbHocTH (Sequence Diagrams)

Jlnarpamma mociae10BaTeIbHOCTH OTPakaeT MOTOK COOBITUM, MPOUCXOAIINX B paMKax BapHaHTa
UCIIOJIb30BaHUS.

Bce neiictByromme smna mnoka3aHbl B BEpXHEW 4acTu AuarpaMMbl. CTpEnKH COOTBETCTBYIOT
COOOIICHHUSM, MEpelaBaeMbIM MEXAY IEHCTBYIOUIMM JHMIIOM U OOBEKTOM MM MEXAY OOBEeKTaMH JUIs
BBITIOJTHEHUS TPEOYeMBbIX (YHKIUH.

Ha auarpamme nocienoBaTelbHOCTH 00BEKT U300paXkaeTcsi B BUJAE NMPSIMOYTOJIbHUKA, OT KOTOPOTO
BHU3 NPOBEACHA NMyHKTUPHAsl BEpTHUKaJbHAs JUHMS. JTa JIMHUSA Has3biBaeTcs nuHued xu3Hu (lifeline)
obowekTa. OHa mpencTaBiseT co00i GparMeHT )KU3HEHHOTO ITUKJIa 00bEKTa B IMPOIIECCE B3aUMOICHCTBUS.

Kaxnoe cooOuieHue mnpeacraBisercss B BUAE CTPEIKU MEXIY JUHHUSAMU XKH3HH JIBYX OOBEKTOB.
CooOmieHusi MOSBISIIOTCA B TOM TOpsZIKEe, KaK OHU IIOKa3aHbl HAa CTpaHUIE CcBepXy BHU3. Kaxmoe



COOOIIEHHE TOMEYACTCsl KaKk MHHHUMYM HMEHEM CooOmeHus. TIpu jKkelaHuM MOKHO JT00aBHUTh TaKkKe
apryMEHThl ¥ HEKOTOPYIO YIPaBISIONIYI0 MHMopMaruioo. MoXHO MoKa3aTh camojenerupoBanue (self-
delegation) — coobieHue, KOTOpoe OOBEKT MOCHUIACT caMoMy cebe, MPH ATOM CTPEKa COOOMICHHMS
yKa3bIBaCT Ha TY JKE€ CAMYIO JIMHUIO KU3HH.

X
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Pucynok 1 — [Ipumep nuarpaMMsl OCIE10BATENBHOCTH

——K-——-————-——-——-—-—-——-n-

s e e e

Nuarpamma koonepanuu (Collaboration Diagram)

JlnarpaMmbl Koomepaluu OTOOpa)karoT MOTOK COOBITUI depe3 KOHKPETHBIM ClieHapuil BapHaHTa
UCMOJb30BAaHUS, YIOPSIOUEHBl 1O BPEMEHH, a KOOIEepaTHBHbIE IUarpaMMbl OOJbIIE BHUMAaHUS
3a0CTPAIOT Ha CBA3SIX MEXKYy OObEKTaMH.

Ha nuarpamMe xoomepaiuu MpeacTaBieHa BCs Ta MHPOpMalMs, KOTOpass €cTh M Ha Juarpamme
MOCJIEZI0BATENBHOCTH, HO KOOTIepaTHBHAs AUarpaMMa Mo-ApyroMy OINKCHIBAET MOTOK coObiTuil. U3 Hee
Jier4ye MOHATH CBSI3U MEXAY 00bEeKTaMH, 0JTHAKO, TPYIHEE YSICHUTD MOCIIEOBATEIIbHOCTD COOBITHIA.

Ha xoonepatnBHOW amarpamme Tak e, KaK M Ha JUarpaMMe ITOCJIEIOBATEIbHOCTH, CTPEJIKH
0003HayaroT CoOOIIeHUs,, OOMEH KOTOPhIMHU OCYIIECTBISAETCS B paMKax JIaHHOTO BapHUaHTa
ucnosib3oBaHus. X BpeMeHHas mocie10BaTebHOCTh YKa3bIBA€TCs MyTEM HyMepalii COOOIICHHH.



2:Cumrare Ne kaprsi
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1: NpuHATEL KapTy ﬂ

— NpyemMHUK KaccoBbiit
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18: HYTh KapTy
b 17: Buyé) py6.)

[ Ynpasnexnue ATM ]

/3: HULMANU3NPOoBaTL
aKpaH

7: OTKpLITL CyeT
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| Cuer UBaHa

Pucynok 1 — [Ipumep auarpammsl Koorepanuu

®opma npeacTaBiaeHus pe3yabTara:

[ens paboTh

Beenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCMOJIb3YEMbIE MTPH BBHITOJIHEHUU PaOOTHI.
Onucanue paboThI

3aknroueHue (BbIBOIbI)

CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI

ogakrwdE

Kpurepuu onenkmn:

PaboTa BBINIOJIHEHA MOJHOCTHIO M HE COJAEPKHUT OLIMOOK, CTYIEHT IPAMOTHO MPEACTABUI OTYET —
OLIEHKA «OTIHYHO».

PaboTta BBINOSHEHA MOJHOCTHIO, HO COJEPXKHUT He Oosee JBYX OHIMOOK, CTYAEHT TI'PaMOTHO
IIPEJCTaBUI OTUET — OLEHKA «XOPOILOY.

PaGora BemonHeHa ¢ ommOKamMH, CTYIAEHT TPEACTaBWI KpaTKUid OTYeT — OIIeHKa
«yI0BJIETBOPUTEIILHO.
PaGora BbIMONHEHa ¢ TpyOBIMH OIIMOKAaMH, OTYET COCTABJIEH HEIPaMOTHO — OILIEHKa

«CHEYAOBJICTBOPUTCIBLHO.



JlaGopaTopHoe 3ansaTHE Ne 8
IlocTpoeHue quarpaMMbl KJIaCCOB H THATPAMMBbI KOMIIOHEHTOB

Ilenb: W3ydyuTh OCHOBHBIE IPHUHLHUIIBI IIOCTPOCHHS IHArpaMM KJIaccoB, IHMAarpaMM KOMIIOHEHTOB,
AuarpaMM pasBepThIBaHMS C UCIHONb30BaHHEM sA3blka UML; cocraBuTh nuarpammy KiaccoB, JUarpaMmy
KOMIIOHEHTOB, IUarpaMMy pa3BepThIBAHUS AJIS 33laHHON IPEeAMETHON 00IacTH.

Bbinosinus padory, Bol Oyaere:

ymembs:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKkre CpeAcTBa IMOCTPOSHUS U aHAIM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelICcTBa Ha 0Oaze
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMATU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh IpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBIIOMHATH OTJIAAKY, MCIOIb3Ysl METOAbl U MHCTPYMEHTbHI YCIOBHOW KOMIWJIALMU (KJIacChl
Debug u Trace);

— VY12 wucnonb3oBaTh pa3iMyHbIE TPAHCIOPTHBIE NPOTOKOJBI M CTAaHIAPTHl (popMaTHpPOBAHUS
COOOIIECHHUIA.

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

3aganue:

BbimonHuTe MOCTpOGHME  jauarpamMMbl  KJIacCOB, JUarpaMMbl  KOMIIOHEHTOB, JIMarpaMMbl
pa3BepThiBaHUA ¢ Hcrosib3oBaHueM si3bika UML ans 3amaHHON mpenMeTHoi obnactu (1abopaTopHoe
3ansTue Ne 1).

TpeboBaHUsI K TOCTPOSHUIO MOJIEINHN:

—  MOjeJb JOJDKHA OTpaXkaTh BECh YKa3aHHBIA B ONMUCAHUU (PYHKLIMOHAI.

IMopsinok BbINoOJIHEHUs padOTHI:

4. W3yunTh npennaraeMblii TEOpETUUECKUI MaTepuall o TeMe.

5. Pazpabotarh aguarpammy KJIaccoB, AMArpaMMy KOMIIOHEHTOB, AMAarpaMMy pa3BEpTHIBAHUS C
ucnosib3oBanueM a3bika UML j1st 3a1aHHOM peAMETHON 00J1acTH B COOTBETCTBUU C TPEOOBAHUSIMH.

9. CdopmupoBats OTUET O paboTe.

Xox pa0doThI:

Kparkue TeopeTnueckue cBeeHH:
JAuarpamMmsl KJIaccoB

Jlnarpamma KJjlaccoB ONpE/eNsieT TUIbl KIaCCOB CUCTEMBI M Pa3IMYHOIO poja CTaTUYECKHE CBS3H,
KOTOpBIE CYIIECTBYIOT MeX Ay HUMHU. Ha nuarpammax kiaccoB M300pa)aroTcsl TaKKe aTpuOyThl KJIaccoB,
OIEpaLlMy KJIACCOB U OIpaHHUYEHHsI, KOTOPbIe HAKJIaIbIBAIOTCS HA CBSA3M MEXY KJaccaMu.

Huarpamma kimaccoB UML - 310 rpad, y3mamMum KOTOpPOro SIBJISIOTCS 3JEMEHTHI CTaTHYECKOU
CTPYKTYpbI TpoeKTa (Kiacchl, MHTEepQEichl), a AyraMd - OTHOLICHHS MEXIy Yy3ldaMu (accolualu,
HacJieJOBaHHe, 3aBUCUMOCTH).

Ha nuarpamme Ki1accoB M300paxaroTcst CIEAYIOMINE YIEMEHTHI:

[TakeT (package) - HaOOp 2JIEMEHTOB MOJICIIH, JIOTUYECKH CBSI3aHHBIX MEX]TYy COOOiA;

Knacc (class) - onucanue oOmmx CBOMCTB IPYMIIBI CXOHBIX OOHEKTOB;



Wurepdeiic (interface) - aOcTpakTHBIN Kiacc, 3amaromuii HaOOp omeparuii, KOTOpble OOBEKT

MPOU3BOJILHOTO KJIacca, CBSI3aHHOTO C JaHHBIM UHTEP(EHCOM, TPEIOCTABISCT IPYTHM 00BEKTAM.
Kaace

Knacc - ato rpynma cymHocted (0OBEKTOB), 00JIQIAIONMIMX CXOJHBIMH CBOWCTBAMH, a MMEHHO,
JTaHHBIMU ¥ TIOBeZieHneM. OTIeNbHBIN MpeACTaBUTEIh HEKOTOPOTO Kilacca Ha3bIBACTCs 0OBEKTOM Kilacca
WA TIPOCTO OOBEKTOM.

[Ton moBenenueM oObekta B UML moHMMAarOTCS THOOBIC MpaBHia B3aUMOACHCTBHS OOBEKTa C
BHEIIHUM MHPOM U C JAHHBIMU CaMOTO OOBEKTa.

Ha nmarpammax xmacc wu300pakaeTcsi B BHJE MPSIMOYTOJbHHKA CO CIUIOIIHOW TI'paHUIICH,
pa3IeIeHHOTO0 TOPU30HTAILHBIMY JIMHUSIMH Ha 3 CEKIIHH:

Bepxmasis cexkuust (CEKIIUs UMEHHU) COACPIKHUT MM KJlacca U JIpyrue oOIue CBOMCTBA (B YaCTHOCTH,
CTEPEOTHII).

B cpenneli cexuu coEepKUTCS CITHUCOK aTpUOYTOB

B HWKHEH - CIHCOK omepanuii Kjacca, OTPaXarIlluX €ro MoBeJeHUE (ICHUCTBUS, BBINOIHIEMBIC
KJIacCOM).

JIrobast u3 cexuui aTpuOyTOB M OIEpalnuii MOXKeT He u300paxarbcs (a Takxke obe cpasy). s
OTCYTCTBYIOIIEH CEKIIMM HE HYXHO PHCOBaTh Pa3JCIUTEIbHYIO JHHHIO M KaK-THOO YKa3bIBaTh Ha
HAJIMYHME I OTCYTCTBHE JIEMEHTOB B HEH.

Ha ycMoTpeHHe KOHKPETHOW peayM3alii MOTYT OBITh BBEICHBI JOTOJTHHUTEIHHBIC CEKIIHH,
HarnpuMmep, uckaoueHus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompk() : integer _
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0.1
0.1 0..n
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- 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 — [Ipumep auarpaMmsbl KJ1acCOB
CrepeoTHIbI KJIACCOB
CrepeoTunsl KJIacCOB — 3TO MEXAHU3M, IMO3BOJISIOIIMM pa3/IesaTh KJIACChl HA KATErOpHUU.
B sa3b1ke UML onpeneneHsl TpU OCHOBHBIX CTEPEOTHUIIA KIIACCOB:
— Boundary (rpanuma);
—  Entity (cymnocTs);
—  Control (ympaBneHnue).
I'pannynbie KJIacchl
I'pannunbiMu kiaccamu (boundary classes) Ha3bpIBatOTCSl TaKMe KIacChl, KOTOPbIE PaCIONOKEHbI Ha
rpaHulle CHUCTEMbl M BCEH OKpyKamlued cpenbl. DTO SKpaHHbIE (OPMBI, OTYETHI, MHTEPQEHCH C
anmaparypoii (Takoi Kak IpUHTEpBl WIN CKaHEephl) U HHTEP(EICHI ¢ APYTUMH CUCTEMAMH.



UroObl HaWTH T'paHUYHBIC KJIAcChl, HAIO HCCIIEJOBATh JUWAarpaMMbl BapUaHTOB HCIIOJIb30BAaHUS.
KaxxnoMmy B3auMOJEHCTBUIO MEXIy ACHCTBYIOIIMM JIMLIIOM M BapHaHTOM HCIIOJIb30BAHUS JOJKEH
COOTBETCTBOBAaTh, IO KpallHEW Mepe, OJWH TIpaHUYHbIA Kiacc. MIMEHHO TakKoll Kiacc IO3BOJISET
JEUCTBYIOLIEMY JIMIY B3aUMOJICUCTBOBATh C CUCTEMOM.

Kuaaccpi-cymuocTn

Kuaccrei-cymuocTu (entity classes) comepkar xpanumyro uHpopmaruo. OHEM UMEIOT HanOobIIIee
3HAYEHHUE I MO0JIb30BaTelNs, U MOTOMY B MX HA3BaHMSIX YacTO MCIIOJIb3YIOT TEPMUHBI U3 MPEIMETHON
obnactu. OOBIYHO AJIs KaXKIOTO Klacca-CYIIHOCTH CO3/1al0T TabauIily B 6a3e JaHHBIX.

Ynpasasiomue KJIaccol

VYnopasnsomue kiaccbl (control classes) oTBe4arOT 3a KOOpAMHALMIO JEHCTBUN IPYrHX KJIacCOB.
OOBIUHO y KaXXJIOTO BapUaHTa MCIOJIH30BAHUS UMEETCSl OJMH YHPABISIOMUN KIacC, KOHTPOIUPYIOLIHI
MOCJIEZIOBATEIBHOCTh COOBITUH 3TOTO BapuaHTAa HUCIOJIb30BaHUS. YIPABIAIOIIMNA Kilacc OTBEYAaeT 3a
KOOPJMHAIIMIO, HO CaM HE HeceT B cebe HMKaKoW (PYHKIMOHAIBHOCTH, TaK KaK OCTaJbHbBIC KJIAcChl HE
MOCBHUTAIOT €My OOJIBIIOr0 KOJIMYecTBa cooOmIeHuil. BMecTo 3TOro oH cam MOChUIa€T MHOXECTBO
COOOMIeHUH. YTPaBISIONMA KJIACC TPOCTO JEIETUPYET OTBETCTBEHHOCTh JIPYIMM KIlaccaM, IO 3TOH
MIPUYKHE €r0 YaCTO HA3BIBAIOT KJIACCOM-MEHEIKEPOM.

B cucreme Moryr ObITh M Jpyrue YNpaBISIOUIME KJIACChl, OOIIME AJIi HECKOJIbKMX BapUaHTOB
ucnonp3oBaHus. Hampumep, Moxer ObITh Kkiacc SecurityManager (MeHemkep O0€30MacHOCTH),
OTBEYAIOIINI 3a KOHTPOJIb COOBITHIA, CBA3aHHBIX ¢ Oe3zomacHocThi0. Kitacc TransactionManager
(MeHemKep TpaH3aKIIMii) 3aHUMAETCs KOOPAUHAIMEH COOOIIEHNUN, OTHOCSAIIMXCS K TPAH3aKIUsAM ¢ 0a3oi
JaHHBIX. MOTyT OBITH W ApyrHue MEHEIKEPHI sl padOThl ¢ APYTUMH dJIeMEHTaMH (PYHKIIMOHUPOBAHHUS
CUCTEMbI, TaKUMU KakK pa3JIeJieHHEe pPEeCcypcoB, pacmpeleneHHas oOpaOoTKa NaHHBIX MU 00paboTka
OLIMOOK.

[ToMuMO yIIOMSIHYTBIX BBIIIE CTEPEOTHUIIOB MOKHO CO3/1aBaTh U CBOM COOCTBEHHEIE.

ATpuOYTHI

ATpuOyr — »3TO »3ieMeHT uH(OpMalKM, CBS3aHHBIA C KIacCOM. ATpHOYTBI XpaHAT
MHKAICYJIMPOBAHHbIE IaHHbIE KJlacca.

Tak kak aTpuOyThl cojepxkarcs BHYTPU Kjacca, OHM CKPBITHI OT JPYTruX KiaccoB. B cBs3u ¢ 3TUM
MOKET TOHAJO0OUThCSA yKa3aTh, KaKW€ KJIAcChl MMEIOT MpPaBO YHUTATh W HU3MEHATh aTpuOyThl. DTO
CBOWCTBO Ha3bIBAETCsl BUIMMOCTBIO aTpuOyTa (attribute visibility).

VY atpubyTra MOKHO OIPEIEIUTh YEThIPE BOSMOXKHBIX 3HAUEHHUS 3TOTO MapaMeTpa:

Public (o6muii, OTKpBITHI). JTO 3HaAYEHHE BUIMMOCTH IpeJIojaraer, 4ro aTpuoyr OyaeT BHIIEH
BCEMH OCTAJIbHBIMU Kjiaccamu. JIt000il Ki1acc MOXKET MPOCMOTPETh WM U3MEHUTh 3HaueHue arpuoyrta. B
cootBeTcTBUM ¢ HoTaruelr UML obmemy aTpubyTy npemecTByeT 3HaK « + ».

Private (3axkpbIThlii, ceKpeTHbII). COOTBETCTBYIOLINI aTpUOYT HE BUJIEH HUKAKUM JIPYT'HM KJIaCCOM.
3akpbIThIid aTpuOyT 0003HAYAETCSA 3HAKOM « — » B COOTBETCTBUU ¢ HoTanueit UML.

Protected (3amumennsrit). Takoi arpuOyT AOCTYNEH TOJBKO CAaMOMY KJIACcCy M €ro MOTOMKaM.
Horarus UML i 3amuinieHHoro arpuyra — 3T0 3HaK « # ».

Package or Implementation (maketHsriit). [Ipeanonaraer, 4To JaHHBINA aTPUOYT SABJISIETCS] OOIITUM, HO
TOJIBKO B IIpeJieNiax ero nakera. TOT TUIl BUAUMOCTH He 0003HAYAETCsl HUKAKUM CIIEI[MaIbHBIM 3HAUYKOM.

B ofmem ciydae, arpuOyThl peKOMEHAYETCSl JesaTh 3aKpPhITBIMM WM 3alIMIIEHHBIMU. JTO
MO3BOJISIET JIy4llle KOHTPOJIUPOBATh caM aTpuOyT U KOJI.

C noMoIpl0 3aKphITOCTH WM 3alIMIIEHHOCTH ynaercss n30exaTb CUTyallud, KOrja 3HaueHue
aTpuOyTa M3MEHsETCs BCEMHU KJlacCaMU CHCTEeMbl. BMecTo 3TOro joruka u3MeHeHus aTpuOyra Oyner
3aKJII0UYEHa B TOM e KJIacce, 4TO M caM ATOT aTpuOyT. 3ajaBaeMble TapaMeTpbl BUIUMOCTH MOBIUSIOT Ha
TEeHEpUPYEMBINA KOJI.

Onepauunu

Onepanun pealn3yroT CBSI3aHHOE C KjaccoM IoBeAeHHe. Onepanys BKIIOYAET TPU YaCTH — UM,
rapaMeTpsl U THI BO3BPALIAEMOI0 3HAYCHHUSI.

ITapameTppl — 3TO apryMeHThl, IOJIy4aeMble OIEpalued «Ha BXoAe». Tum Bo3BpalaeMoro
3HAYEHUS] OTHOCUTCA K Pe3yJbTaTy AEHCTBHS ONEPALIUU.



Ha nuarpamme kiaccoB MOXKHO MOKa3bIBaTh Kak MMEHa ONEpalii, TaK 1 UMEHa OTepaluii BMecTe ¢
UX TlapaMeTpaMy U TUIIOM BO3BpalllaeMoro 3HadeHus. YToObl YyMEHBIIUTH 3arpyKE€HHOCTh TUarpaMMBbl,
II0JIE3HO 6BIBaeT Ha HCKOTOPBLIX M3 HUX IIOKA3bIBATH TOJILKO MMCHA onepaunﬁ, a Ha JpYrux Mux IOJHYIO
CUTHATYpYy.

B s3pike UML onepanuu uMErOT CAEAYIOUYI0 HOTALMIO:

Nwms Onepanuu (apryMeHT: TUI JaHHBIX apryMEHTa, apryMEHT2:TUIl JaHHBIX apryMeHTa2,...): TUI
BO3BpAIlAEMOI'0 3HAYEHUS

CrnenyeT pacCMOTPETh YETHIPE PA3TUYHBIX TUIIA OMEPALIHIA:

—  Ollepalyy pealn3aluy;

—  olepaluu ynpapieHUs;

—  olepalyu I0CTyna;

—  BCIIOMOTaTeJbHbIE ONepalnu.

Onepaunu peajau3zanuu

Onepanuu peanu3anuu (implementor operations) peain3yroT HEKOTOpbIe OM3HeC-PyHKIMH. Takue
omepany  MOXKHO HalTH, uccienys AuarpaMMbl B3auMoOJeHCTBUS. J(MarpaMmbl 3TOro TuIa
doKycHpYIOTCSI Ha Ou3Hec-PYHKIHSIX, W KaXKIOC COOOIIEHUE IUarpaMMbl, CKOpee BCETO, MOXHO
COOTHECTH C OIlepalfei pearn3aium.

Kaxnass omepanusi peanu3anuu JOJDKHA OBITH JIETKO IPOCIEKMBAEMa O COOTBETCTBYIOIIETO
TpeOoBaHUs. DTO [OCTUraeTcsi Ha pa3iMYHBIX dTanax MojaeiaupoBaHus. Ornepanusi BBIBOIUTCS U3
COOOIICHUsI Ha JaUarpaMMe B3aWMOJICHCTBHSA, COOOIIECHHS MCXOIAT W3 MOJPOOHOTO OMHCAHHS TOTOKA
COOBITHI, KOTOpPBI CO37AaeTCs Ha OCHOBE BapHUaHTa MHCIIOJNB30BAHUS, a MOCIHEAHMA — HA OCHOBE
TpeOoBaHUi. BO3MOXHOCTh TPOCIENUTH BCIO 3Ty HEMOYKY ITO3BOJIIET TapaHTUPOBATh, YTO KaKIOE
TpeboBaHue OyaeT peaqTu30BaHo B KOJIE, a KAKIBINA (hparMeHT Ko/ia peaanu3yeT Kakoe-To TpeboBaHue.

Omnepauuu ynpapJjieHus

Omnepanuu yrpasieHus (manager operations) yrnpaBisiFOT CO3JaHUEM M YHHYTOKEHHUEM OOBEKTOB.

B Ty kareropuro nmonanaroT KOHCTPYKTOPHI H JIECTPYKTOPHI KJIACCOB.
Onepanun gocryna

ATpuOyTHl OOBIYHO OBIBAIOT 3aKPBITHIMM WJIM 3allMLICHHBIMU. TeM He MeHee, OpYrHe KIacchl
MHOT/Ia JIOJDKHBI NPOCMAaTpUBaTh WIM U3MEHSATh MX 3HaueHus. Jljis 3TOro CymiecTBYIOT OIepariu
nocrymna (access operations). Takol moaX0/ Ja€T BO3MOXKHOCTh 0€30I1aCHO MHKAICYIMPOBaTh aTpHUOyTHI
BHYTpPM KJlacca, 3alllUTHB HX OT JAPYrMX KJIaccoB, HO BCE€ € IIO3BOJSET OCYIIECTBUTh K HUM
KoHTpospyembiid goctyn. Co3zmanue omepanmii Get u Set (MoaydeHHs] U U3MEHEHUsI 3HAUCHUSA) IS
KaX/10T0 aTpulyTa Kjiacca sBIsSeTcs CTaHapTOM.

BcnomorareJibHbIE ONIepaluu

BcenomorarensubiMu  (helper operations) HasbIBaroTCS Takue ONepalMu  Kjacca, KOTOpbIe
HCO6XO}II/IMBI €My JId BBIIIOJIHCHUA €T0 OTBGTCTBCHHOCTefI, HO O KOTOPBIX APYTHUEC KJIACChl HC JOJI?KHBI
HUYET0 3HaTh. JTO 3aKPBIThIE U 3aILUIIEHHBIE ONEPaIlMH KJlacca.

Uto06b! HACHTU(HULIUPOBATH OTNIEPALIUH, BHIITOJHUTE CIEAYIOLIUE IEHCTBUS:

W3yuuTte numarpamMMbl TOCJIEJOBAaTEIILHOCTH M KOOIEPAaTUBHBIE AMarpaMMmbl. bombinas dYacthk
COOOIIIEHUH Ha ATUX JMarpammax siBjsieTcs onepanusMu peanusanuu. PeduekcuBHbie coolmieHus OyayT
BCIIOMOTATENbHBIMU OTEPALTUSIMH.

Paccmotpute ympamistomue omnepauud. MokeT mnoTtpedoBaThes 100aBUTh KOHCTPYKTOPHI U
J€CTPYKTOPBI.

Paccmotpute onepauuu goctyma. s kaxaoro arpubyra kiacca, ¢ KOTOPBIM JOJDKHBI OyayT
paboTath Ipyrue Kiaccel, Hajlo co3aatk onepauuu Get u Set.

Cesasu

CBs3b mpe/CTaBisieT cCOOOM CeMaHTHYECKYI0 B3aUMOCBS3b MexAy kiaccamu. OHa JaeT Kiaccy
BO3MOKHOCTh Y3HaBaTh 00 aTpuOyTax, omepanusx W CBA3SX ApYyroro kiacca. MHbIMU clioBaMu, 4TOOBI
OJIMH KJIACC MOT MOCJaTh COOOIIEHHE IPYroMy Ha JUarpaMMe MOoCiIe0BaTeIbHOCTH UIH KOOTIEpaTUBHOM
auarpamMme, Mexay HUMH JIOJIKHA CYIIeCTBOBATh CBS3b.

CyIIecTBYIOT 4YeThIpEe THIA CBsI3€H, KOTOpble MOTYT OBITh YCTaHOBJIEHBI MEXIY KIAcCaMU:
acCoIIMAaIH, 3aBUCUMOCTH, arperaiuy u 00001IeHusI.



Accoumnauuu
Accommanus (association) — 9TO CEMaHTHYECKas CBA3b MEXIy Kiaccamu. MX pucyroT Ha
JrarpamMme KJIacCOB B BUIC OOBIKHOBEHHOW JIMHUH.

NewClass NewClass?2

Pucynok 2 — Cs3p accounanus

Acconpanuyu MOryT ObITh JIBYHAIIpaBJIE€HHBIMH, Kak B IpUMepe, WM OJHOHaIpasieHHbIMH. Ha
s3pike UML nByHampaBieHHbIE acCOIMAIMM PHUCYIOT B BHJE MPOCTOW JHMHUM O€3 CTPENOK WU CO
CTpesikaMu ¢ 0obenx ee cTopoH. Ha ogHoHanpaBieHHOH accouanuy U300pakaroT TOJbKO OJIHY CTPEJIKY,
ITOKA3bIBAIOLIYIO €€ HAIIPABJICHUE.

Hanpasiienue acconuanuu MOXHO ONPEACIUTb, HM3ydas IUarpaMMbl I1OCJIEJOBATEIbHOCTH U
KOOIEepaTUBHbIE Juarpammbl. Eciu Bce cOOOIIEHUS HA HUX OTIIPABIISIIOTCS TOJIBKO OJHHMM KJIACCOM U
IPUHUMAIOTCS TOJBKO JAPYIMM KJaccoM, HO HE HAo0OpOT, MEXIy ATHMHU KJaccaMM HMEET MECTO
OJHOHANpaBJCHHAsT CBA3b. Eciam xoTs OBl OJHO COOOLICHHWE OTHPABISETCS B OOPAaTHYIO CTOpPOHY,
accolManus J0JKHA ObITh IByHAIIPABICHHO.

Accoranuu MoryT ObITh pediekcuBHBIME. PedrekcuBHas accouuanus MpeanoiaraeT, 4To OJuH
IK3EMILIAP KJacca B3aUMOACUCTBYET C IPYTMMHM SK3EMIUIIPAMHU 3TOTO XK€ KJlacca.

3aBucumoctu

Ces3u 3aBucuMoctu (dependency) Takke OTpa)kalOT CBSI3b MEXJy KjlaccaMHM, HO OHHM BCerja
OJIHOHAIIPABJIEHbl M IOKAa3bIBAIOT, YTO OJMH KJIACC 3aBHCHUT OT ONIPENEIECHUM, CIEIAaHHBIX B JIPYTOM.
Hanpumep, kiacc A wucnonszyer meronasl kiacca B. Torga npu u3smMeHeHuu kiacca B HeoOxoaumo
IIPOU3BECTH COOTBETCTBYIOIME U3MEHEHUS B Kilacce A.

3aBUCUMOCTh H300pa)kaeTcs IyHKTUPHOW JMHHMEH, MPOBEAEHHOW MEXIy JBYMs 3JIEMEHTaMHU
JUarpaMMbl, M CYUTAETCS, YTO DJIEMEHT, INPHUBA3aHHBIM K KOHIYy CTPEJIKH, 3aBUCUT OT 3JIEMEHTA,
IIPUBSA3aHHOIO K HaYaly 3TOM CTPEIIKH.

NewClass NewClass?2

Pucynok 3 — CBsi3b 3aBUCUMOCTh

ITpu renepanum Koaa A 3TUX KJIACCOB K HUM He OyIyT 100aBisAThCS HOBble aTpuOyThl. OAHAKO,

OyayT co3maHbl cenu(uyecKre IS S3bIKa ONepaTopbl, HEOOXOAMMBIE IS TIOICPKKH CBSI3H.
Arperanuu

Arperanuu (aggregations) npeiCcTaBiIsioT cobor OoJiee TeCHYIO (opMy accoruanuu. Arperamus —
3TO CBSI3b MEXJy IIENIBIM M ero yactbio. Hampumep, y Bac MOXeT ObITh KJ1acC ABTOMOOWIIb, a TaKXkKe
kiacchl J[Burarens, [TOKpBIIKKA 1 KITacChl IS APYTHX YacTell aBToMOOWIIsL. B pe3ynbpTare 00BEeKT Kiracca
ABTOMOOUIIHL OyZIeT COCTOATh M3 OOBeKTa Kiacca JlBurarenb, yeTbipex 0O0BbEKTOB I[lOKpbImiek W T. 1.
Arperanyy BU3yallM3UPYIOT B BUJIE JINHUHM C POMOUKOM Y KJIacca, SIBJISIFOIIErOCs IEIbIM:

Whole Part

Pucynok 4 — CBsi3pb arperanus
B nmononnenne k mpoctoit arperanmu UML BBoauT GoJiee CHIIBHYIO Pa3HOBHUIHOCTH arperaiuw,
Has3pIBaeMyr0 Komrmosuiueld. CoriacHO KOMITO3UIIMH, OOBEKT-4acTh MOXKET MPHHAJICKATh TOIBKO



€IMHCTBEHHOMY LIEJIOMY, M, KPOME TOr0, KaK MpaBWJIO, )KU3HEHHBIA LUKI YacTel COBNAJAET C LIUKIOM
LEJIOr0: OHU KHUBYT U YMHUPAIOT BMecTe ¢ HUM. J[to0oe yhalieHue Ienoro pacnpocTpaHsieTcsl Ha €ro
4acTH.

Takoe xackagHOe yajieHHe HEPEAKO pacCMaTPUBACTCS KaK YacTh ONpEAENICHUs arperalunu, 0JTHaKko
OHO BCET/la MOJpa3yMeBaeTcsa B TOM Ciydae, KOrJa MHOXKECTBEHHOCTb POJIM cocTaBigeT 1..1; Hanpumep,
eciii HeoOxoaumo yaanuth KimenTa, To 3TO ynaneHue JOHKHO pacHpOCTPAaHUTHCS W HA 3akasbl (M, B
CBOIO ouepenp, Ha CTpoKu 3aKasa).

0606menusn (HacjienoBanue)

O06o0muieHne (Haciea0BaHUE) - 3TO OTHOILIEHHE THIIA O0IEe-4aCTHOE MEXKIY 3JIEMEHTAMH MOJIEIIH.
C nomompio 0000mennit (generalization) MOKa3bIBAIOT CBSI3M HACIEAOBAHHUS MEXAY JBYMS KJacCaMH.
BosbmHCTBO  00BEKTHO-OPUEHTHUPOBAHHBIX SI3BIKOB HEMOCPEICTBEHHO IMOAJCPKHUBAIOT KOHIICTIIIUIO
HacnenoBanus. OHa O3BOJISIET OJAHOMY KJIacCy HacjleIoBaTh Bce aTpUOyTHI, OMEpalluu U CBSI3H JPYroOro.
HacnenoBanue makeToB 03Ha4aeT, YTO B IMAKETE-HACIEIHUKE BCE CYIIHOCTH MaKeTa-mpeaKa OyayT BUIHBI
MO/l CBOMMH COOCTBEHHBIMH HMEHaMHu (T.e. MIPOCTpaHCTBA HMEH o0benuHsAwTcs). Hacnemosanue
MMOKA3bIBACTCS CIUIOLIHOM JIMHUEH, HAYIIEH OT KJlacca-MoTOMKA K Kiaccy-npenky (B repmunonoruu OOl
- OT MOTOMKa K MPEJAKY, OT ChIHA K OTILY, HJIA OT MOJIKJIacca K cynepkiiaccy). Co cropoHsl Ooiiee 001iero
3JIEMEHTA pUCyeTCs OOJIBIION MOJIBIM TPEYTOIbHUK.

Bubmmorensst noms30eaTeny

Hug

Apec

Tenedou
PermeTRaLIAOHHLM HOWED

PemvcTpaugs ()
Orvera perucrpaum ()
i\
|
| 1

Hirarenm Yuraress ¢ NPasOM BHHOCA

Mpreu B wrarem INEMEHTY BPEUERHOND NOALI0RHI
MaxCumansHoe Bpeus NOMsI0a2Hg

T

|

Corpynymx GnGnwmores Crynest

Orpen Qaxynsrer
Tenedou o7aena fovawwni apec

Pucynok 5 — IIpumep cBsA3M Hacnen0BaHue

[TomMuMO HaciemyeMbIX, KaKIbli TMOAKIACC WMEET CBOM COOCTBEHHBIE YHHUKAIIbHBIE aTPUOYTHI,
OTICPAIINH U CBSI3HU.

MHO0:KXeCTBEHHOCTh

MHuoxecTBeHHOCTh  (multiplicity) moka3blBaeT, CKOJIBKO  3K3EMIUIIPOB  OJHOrOo  KJjacca
B3aUMOJICHCTBYIOT C MOMOIUIBIO 3TOW CBSI3M C OJHUM 3K3EMIUIIPOM JPYroro Kjiacca B JaHHBI MOMEHT
BPEMECHH.

Hampumep, mpu pa3zpaboTke cUCTEMBbI PETUCTPAIlMU KYPCOB B YHHUBEPCUTETE MOXKHO OMPEACITUTH
kimaccel Course (kypc) m Student (cTymeHT). Mexy HUMH YCTaHOBJIEHA CBSI3b: Y KYpPCOB MOTYT OBITh
CTYJIEHTBI, a Yy CTYyIEHTOB — Kypchl. Bompocbl, Ha KOTOpbIA JOKEH OTBETUTh NapaMmeTp
MHOKECTBEHHOCTH: «CKOJIBKO KYpCOB CTYJIEHT MOXET NOocenaT B JaHHbIW MOMEHT? CKOJBKO
CTYJIGHTOB MOKET 3a pa3 MOCeaTh OAUH Kypc?»



Tak Kak MHOXECTBEHHOCTh JJa€T OTBET Ha 00a 3TH BOIMpPOCa, €€ WHAUKATOPHl YCTAHABIMBAIOTCS Ha
000MX KOHIAX JIMHUM CBS3H. B mpuMepe perucrpanny KypcoB MBI PEIINIIHN, YTO OJHUH CTYAEHT MOJKET
IIOCELATh OT HYJIS J10 YEThIPEX KypCOB, a OJIMH Kypc Moryt ciaymarb oT 0 10 20 cTyJeHTOB.

B s3p1ke UML mipuHATHI OnpeieNieHHbIe HOTaluy Uil 0003HauCHNSI MHO>KECTBEHHOCTH.

Tabnuna 1 — O603Ha4eHns MHOXKECTBEHHOCTH cBsizeld B UML

MuoxecTBeHHOCTH Zuasicmie
0..* Houp uim 6omiie
1..% Ouu wim Gonbliie
0..1 Homb wim oaun
1..1 (cokpaniennas 3anucn: 1) Posuo oaun

HNMmena cBsizei
CBsi31 MOYKHO YTOYHHUTDH C MIOMOIIBIO UMEH CBSI3€H WM POJIEBBIX UMEH. MIMs CcBsI3U — 3TO OOBIYHO
[JIaroJl WIK TharojibHas ¢pasa, ONMChIBaIOIas, 3a4yeM oHa HyxHa. Hampumep, mexnay kiaccom Person
(uenoBek) u kinaccom Company (KOMITaHUs1) MOXKET CYIIECTBOBATh acconuanus. MOKHO 3a7aTh B CBS3H C
9TUM BOIPOC, SBIAETCS JIM OOBEKT Kjacca Person KJIMEHTOM KOMMaHUHM, €€ COTPYIHUKOM WJIU
BHajenbieM? YToObl OnpeeuTh 3TO, aCCOIUAIIMI0 MOYKHO Ha3BaTh «employsy (HaHUMaeT):

Employs
Company Person

Pucynok 6 — [Ipumep umen cpszei
Poun

PoneBble MeHa MPUMEHSIOT B CBA3SAX acCCOLMALMM WJIM arperallid BMECTO MMEH JUIsl ONHUCAHMS
TOTO, 3a4€M OTH CBS3U HYXKHBL. Bo3Bpamasch k mpumepy ¢ kiaccamu Person m Company, MOXXHO
CKasaTb, 4yTo Kiacc Person urpaet ponb corpyanuka kiacca Company. PoneBbie MeHa — 3TO OOBIYHO
MMEHA CYIIECTBUTEIbHBIE WM OCHOBaHHBIE Ha HMX (Ppa3bl, MX IMOKA3bIBAIOT HA JHArpaMMe psJIOM C
KJIACCOM, UTPAIOIIMM COOTBETCTBYIOIIYIO poib. Kak mpaBuiio, Moib3yrOTCS WM POJIEBBIM MMEHEM, WU
MMEHEM CBsI3M, HO He o0ouMmu cpa3y. Kak u mMeHa cBsizeid, pojieBbie UMEHA HE 00s13aTeIbHBI, UX JAfOT,

TOJIBKO €CJIM 11eJIb CBSI3U HEe oueBHAHA. [IpuMep posneit npuBOAUTCS HUXKE:

+Employer +Employee

Company Person

Pucynox 7 — IIpumep poneit cBsaszeit

ITaker. MexaHN3M NMaKeTOB
B kxoHTekcTe nmarpamMm KiaccoB, TMAKeT - 3TO BMECTHJIHWINE IS HEKOTOPOTO Habopa KIacCoB
JIpyrux mnakeroB. [Taker ABiseTcs caMOCTOSTENBHBIM IIPOCTPAHCTBOM UMEH.

Package

Pucynok 8 — O603nauenue makera B UML
B UML Her kakux-mu00 OTrpaHMYCHHMA Ha TMPaBHIIA, MO KOTOPHIM pPa3pabOTUYUKH MOTYT WIH
JOJDKHBI TPYNIHUPOBATH Kiacchl B makeTbl. Ho ecTh HEKOTOpble CTaHAApTHHIE Cily4yau, KOTJa Takas



IpYINIUPOBKAa YMECTHA, HAaIpUMEpP, TECHO B3aUMOCHCTBYIOIIUE KJIAcChl, WM Oojiee OOLIMi ciaydaid -
pa3zbueHne cuCTEeMbl Ha TTOJICUCTEMBI.

[Taker Qu3UYECKH COOEPKUT CYIIHOCTH, OMPEICIICHHbIE B HEM (TOBOPAT, YTO '"CYIIHOCTH
MpUHAIeKAT MakeTy"). DTO 03HayaeT, YTo eciau OyJeT YHHYTOXKEH MakKeT, TO OyIAyT YHUUTOXKEHO U BCe
€ro COAEPKUMOE.

Cy1iecTByeT HECKOJIbKO HanboJiee paclpoCTPAHEHHBIX MTOIX0/I0B K TPYIIIUPOBKE.

Bo-niepBbIX, MOKHO I'pyIIIMpOBaTh UX MO CTEPEOTUIly. B Takom ciyuae mosydaercss OJUH MaKeT ¢
KJIACCAMH-CYIIHOCTSIMHU, OJMH C TPAaHUYHBIMH KJIACCaMH, OJMH C YIPABJISIOIMIMMH KJIACCaMH U T.J. JTOT
MOJXOJ MOXET OBbITh TOJIE3eH C TOYKH 3PEHHs Ppa3MEIICHUS TOTOBOM CHCTEMBI, IIOCKOJBKY BCE
HaXOJSIIMeCcs Ha KJIMEHTCKUX MalIMHAX MOTPaHUYHbIE KIAcChl YKE OKa3bIBAIOTCS B OHOM ITaKeTe.

Jlpyroii mojaxoj 3aKirovaeTcss B 00beIMHEHUH KJIACCOB MO MX (yHKIMOHansHOCTH. Hampumep, B
nakere Security (6€30MacHOCTb) COJIEPKATCS BCE KJIACCHI, OTBEYAIOIIUe 32 0€30MacHOCTh MpuiiokeHus. B
TakoOM ClIy4ae JIpyrue MakeThl MOTYT Ha3biBaThcsi Employee Maintenance (Paborta ¢ coTpyaHukamu),
Reporting (ITogroroBka otueroB) um Error Handling (O0paboTtka ommbOok). IIpermmyiecTtBo 3TOro
[10/1X0/1a 3aKJIF0YAETCSI B BO3MOXXHOCTU TOBTOPHOI'O UCIIOJIb30BaHUSI.

MexaHu3M MakeTOB MPUMEHUM K JIOOBIM 3JIEMEHTaM MOJENH, a HEe TOJIbKO K kiaccam. Ecim s
IPYNIUPOBKU KJIACCOB HE MCIOJIb30BaTh HEKOTOPBHIE IBPUCTUKH, TO OHA CTAHOBUTCS NPOMU3BOJIBHOM.
Opna u3 HUX, KOTOpass B OCHOBHOM ucnoib3zyercss B UML, — 3T0 3aBUCHMOCTb. 3aBHCUMOCTh MEXKIY
IBYMsI TaKeTaMH CYILIECTBYET B TOM Cllydae, €CIM MeXAy JIIOObIMM JBYMsl KjaccaMHM B IakKeTax
CYLIECTBYET JIF00ast 3aBUCUMOCTb.

Takum oOpa3om, nuarpamMma IakeTOB MPEACTaBIAET OO0 AMarpaMMmy, COIEPIKAIIYIO MaKeThl
KJIACCOB M 3aBUCUMOCTU MeXAy HUMHU. CTpOro roBopsi, MakeThl U 3aBUCUMOCTHU SIBISIOTCS SJIEMEHTaMU
JMarpaMMbl KJIacCOB, TO €CTh JUarpaMma IakeToB — 3TO opMa AUarpaMMbl KIacCoOB.

Entities

Boundaries

Pucynok 9 — [Ipumep nuarpamMMbl IakeTOB
3aBUCHUMOCTh MEXKIY JABYMs DJJIEMEHTAaMH HMEET MEeCTO B TOM Cllydae, €CIH H3MEHEHHS B
OTIpEIETICHUU OJTHOTO AJIEMEHTAa MOTYT TMOBJIEYh 3a CO00 M3MEHEHHs B IPyroM. YTo KacaeTcsl KJIaccoB,
TO MPUYHHBI JJIs1 3aBUCUMOCTEH MOTYT OBITh CAMBIMH Pa3HBIMHU:
— OJIMH KJIACC TTOCHIJIAET COOOIICHHE IPYyTOMY;
— OJIMH KJIAaCC BKJIIOYAET YacCTh JAHHBIX JIPYroTo Kjacca; OJUH KJIacC UCIOIb3YET IPYrou
B KaueCcTBE MapaMeTpa Oneparuu.
Ecmm kimacc mensier cBoit mHTEpdeiic, To Ir000e COOOIeHHE, KOTOPOE OH TOCHUTAET, MOXKET
YTPaTUTh CBOIO CHITY.



[TakeTsl HE MAalOT OTBETa Ha BOMNPOC, KAaKUM OO0pa3oM MOXHO YMEHBIIMTH KOJHYECTBO
3aBUCUMOCTEN B Balllell CHCTEME, OJJHAKO OHU MOMOTAIOT BBIAEIUTh 3TH 3aBUCUMOCTH, a IOCJE TOr0, KaK
OHHU BCE OKAXYTCS Ha BHJY, OCTAETCS TOJIBKO MOPabOTaTh HAJl CHWKEHHUEM UX KonudecTBa. JlmarpaMmsl
MaKETOB MOYKHO CYMTATh OCHOBHBIM CPEACTBOM YIPABJICHHUS O0ILEH CTPYKTYpPOil CHCTEMBI.

[TakeTsl SIBISAIOTCS >KU3HEHHO HEOOXOIMMBIM CPEICTBOM JUIsl OOJNBIIMX HPOEKTOB. MX criemyer
HCIIOJIb30BAaTh B TE€X Ciy4asX, KOrjga Auarpamma KJaccoB, OXBAaThIBAIOIIAs BCIO CHUCTEMY B LIEJIOM HU
pa3MeleHHas Ha eqUHCTBEHHOM JicTe Oymaru ¢popmara A4, CTAHOBUTCS HEUUTAEMO.

JluarpaMMbl KOMIIOHEHTOB

JluarpaMmbl KOMIIOHEHTOB MOKa3bIBAIOT, KaK BBITJISAUT MOJENb Ha ¢u3ndeckoM ypoBHe. Ha Hux
n300pakeHbl KOMIIOHEHTHI MPOTPaMMHOTO OOECIEYeHHs U CBSI3M MEXIy HUMH. Ilpu 3TOM Ha Takoii
JyarpamMme BBIJCISIOT Ba THIa KOMIIOHEHTOB: HCIOIHSAEMbIE KOMITIOHEHTHI U OMOIMOTEKH KO/a.

Kaxnplii kiiacc Moeny (WM MOJACUCTEMA) Mpeodpa3yercsi B KOMIIOHEHT UCXOAHOTo kona. [locme
CO3/IaHUS OHH Cpa3zy AO0OABISIIOTCS K JuarpamMme KOMIIOHEHTOB. MeXAy OTIelNbHbIMH KOMIOHEHTaMU
M300pakaroT 3aBUCHMOCTH, COOTBETCTBYIOIIME 3aBUCHMOCTSM Ha 3Tane KOMIWISIHUN WIA BBIOJHEHUS
MIPOrpaMMBl.
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Pucynok 11 — IIpumep nuarpammpl KOMIIOHEHTOB

JlnarpaMMm KOMITIOHCHTOB TMPUMCHAIOTCA TEMHU YYAaCTHHKAMH IIPOCKTA, KTO OTBCYACT 3a
KOMITWJISILIMIO CUCTEMBI. 3 Hee BUJIHO, B KAKOM NOPSJKE HAJ0 KOMIIMIMPOBATh KOMIIOHEHTHI, a TAKKe
KaKHe MHCIIOJIHAEMble KOMITIOHEHTBHI OyayT co3jnaHbel cuctemMoi. Ha Takoit nuarpamMme moka3aHO
COOTBETCTBHE KJIACCOB PEAJIN30BAHHBIM KOMIIOHEHTaM. OHa Hy)KHa TaM, IJl€ HAaUYMHAETCS TIeHepanus
Koza.

dopma npeacraBJieHUs pe3yJabTara:

[ens paboThI

Beenenue

[IporpaMMHoO-amnmapaTHbie CpeACTBa, UCIOIb3yEeMbIe TP BBIMOJTHEHUN PAOOTHI.
Onucanuie paboThI

3akroueHue (BBIBOIBI)

Crnrcok UCHOIb3yeMOM TUTepaTyphbl

ogakrwdE

Kpurepumn oneHku:
PaboTa BBIIIOJTHEHA MOJHOCTHIO M HE COJACPKHUT OIIMOOK, CTYAEHT I'PaMOTHO MPEACTABUI OTUET —
OLIEHKA «OTIMYHO.



Pabora BbIMONIHEHA TOIHOCTBIO, HO COACPKHUT HE Oojiee NBYX OMIMOOK, CTYIEHT TI'PaMOTHO
MPEJICTaBUI OTUET — OIEHKA «XOPOILOY.

PabGora BbImonHEeHa C OmMMOKaMH, CTYASHT NPEACTABMI KpPAaTKU OT4ET — OICHKA
«YZOBJIETBOPUTEIBHOM.
PaGora BpmonHeHa ¢ TpyObIMH OHmMOKaMH, OTYET COCTABJICH HErpaMOTHO — OIICHKA

«HEYOOBJIICTBOPUTCIBHO.



JlaGopaTopHoe 3ansitne Ne 9
Bri10op 1 000cHOBaHNE ApXUTEKTYPbI MPOrPAMMHOI0 00ecreyeHus , MOCTPOoeHHe JUATPAMM
pa3BepThIBAHUSA

Ileab: 03HAKOMUTBCS C OCHOBHBIMU IPHHIMUIIAMU IIOCTPOCHUS APXUTEKTYpPHl IMPOIPAMMHOIO
CPEICTBA, BBIMOJHUTh TOCTPOCHUE APXUTEKTYPbl MPOrPAMMHOTO oOOeclieueHHs Ul  3aJaHHOM
MPEeIMETHOM 00JIacTH.

Beinosinus patdory, Bel Oyaere:

ymemp:

— VY1 ncnone30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— Y2 ucnons30BaTh METOBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIBHOCTBIO U CTEHCHBIO
KaueCTBa,

— Y3 aHanu3upoBaTh MIPOEKTHYIO U TEXHUYECKYIO JIOKYMEHTALHIO;

— Y4 wucnonp30BaTh ClENUAIM3UPOBaHHbIE TIpadUyecKhe CpelcTBA IOCTPOEHUS M aHAIU3a
ApXUTEKTYpPbl IPOIPAMMHBIX ITPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TIPOrpaMMHBIE CpelCcTBa Ha 0Oase
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3AIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOAbl U MHCTPYMEHTbHI YCIIOBHOW KOMIMJISALMU (KJIacChl
Debug u Trace);

— VY12 wucnone3oBaTh paziMyuHble TPAHCHOPTHBIE IIPOTOKOJBI M CTAHIAPTHI (popMaTUpOBaHUS
COOOILIEHHIA.

MarepuajnbHoe o0ecnieyeHue:
[Taker Microsoft Office, noctyn k Internet pecypcam.

3ananue:
Ha ocHOBaHMM TEXHWYECKOTO 3ajaHus, pa3zpaboTaHHOTO B JabopaTtopHoil pabore Ne 5,
CIIPOEKTUPYHTE apXUTEKTYPy MPOrPAMMHOI0 NIPOAYKTA.

Ilopsinok BbINOJHEHHS padOTHI:
W3yuuTts npennaraeMplii TEOPETUYECKUI MaTepHall IO TEME.

2. BriOparp Hanbonee MOIXOMSIINI BU apXUTEKTYphl IPOTPAMMHOTO TIPOAYKTa, 000CHOBATH CBOU

BBIOOD.

Br16paTh napagurmy nporpaMmMHpoBaHusi, 000CHOBATh BBIOOP.

4. CdopmupoBath OTYET 0 pabOTe, BKIIOYAIOIIUI OMUCAHNUE APXUTEKTYPhI IPOrPaMMHOTO MPOTYKTa
B COOTBETCTBMM C TEXHHYECKMM 3aJaHUEM Ha pa3paboTKy, BbIOOp Hapagurmbl
IpOrpaMMUPOBaHUs, 000CHOBaHHE BbIOOpA.

=

w

Xon paborsr:

Kparkue Teopernyeckue cBeAeHUSA:

PaccMoTpuM IpUHIMIIBI MOJAXO0Ja K PEIICHHIO 3a1adu nocTpoeHus apxutektypbl IIC mo ee
nporpaMMHOMY Koay. OJHUM M3 CIIOCOOOB INMPOBEACHUs aHau3a sBIseTcs (GopMupoBaHue rpadoB
pa3IMYHBIM YpPOBHEM OTOOpa)KEHUS BHYTPEHHHUX OOBEKTOB M CBs3eil. Mojenb AaHHBIX OOJbLION
IIPOrpaMMHOM CHCTEMBI, pealn30BaHHON Ha s3bIKax mporpammupoBanusi C/C++, mpezacrasiser coOoi
HaOOpBl JUPEKTOPHM, COAEPKALIUX PA3TUYHbIE MO HCIOJIB30BaHUIO (DAMbl: ¢ MCXOTHBIMU KOJAMH, C
OIMCaHUEM THIIOB OOBEKTOB U BCIIOMOTaTeIbHBIC.

OCHOBHBIE TPUHIUIBI TOCTPOEHUS apXUTEKTYpbI [1C:



1. orobpaxenue rpada cBsazeit (aiinoB npoekra (MOKa3bIBaET, KAKUM 00pa3oM MCXOJHbIE (pailibl
IIPOEKTa MOJAKIIOYAIOT APYT Ipyra);

2. oroOpakeHHEe UepAPXHUH HACIICIOBAHMS KJIACCOB;

3. oToOpakeHHE JuUarpaMMbl BBI30BOB (DYHKIIMK (JAMarpaMMma TIOKa3bIBaeT, KaKUM 0Opa3oMm
yIpaBJIeHUE TOMAJaeT B BHIOpaHHYIO (DYHKIMIO W KyJa OHO NEpedaeTcss U3 Hee; CBsI3b Ha JUarpaMme
COOTBETCTBYET BBI30BY (DYHKITHH);

4. perynupoBaHue oObeMa oTOOpakaeMOi WMH(OpPMALUU MyTEM BBIIEIECHUS JTIO00TO JIEMEHTa
IIPOrpaMMbl ¢ 0TOOPaKEHUEM TOJIBKO TEX IEMEHTOB, KOTOPbIE B3aUMOECHCTBYIOT C HUM;

5. nas J1000ro 3JeMEHTa IPOorpaMMbl HE00X0IMMa BO3MOKHOCTh IIPOCMOTPETh YYacTKU KOJA, B
KOTOPBIX 3TOT JIEMEHT UCIIOJIb3YETCS;

6. coxpaHeHHUE UCXOAHBIX (aiyIOB UCCIIEAYEMON MPOTrPaMMBbI B XpaHHUIIUILE TaHHBIX;

7. BO3MOYKHOCTb BBIIEJICHUS U3 BCEH MPOrpaMMsbl TOIBKO HEOOXOAMMOM (YyHKIMOHAIBHON YacTH
1 cOOpKa TOJIBKO ITOM YaCTH.

OcHOBHBIE 331aUM aHAIN3A:

—  BBISIBJICHHE ONMCAHHBIX, HO HEUCIOJIb3YEMbIX 3JIEMEHTOB;

—  M3YyYEHHUE MCXOJHOI0 KOJa, Ha KOTOPBIA OTCYTCTBYET IOKYMEHTALUS;

—  HCCIeJOBaHUE UCXOJHOI0 KoJa JUlsl JajlbHeimeil MoiepHU3aluy IPOrpaMMHOI0 POIYKTa;

—  HCCIIEOBaHUE MCXOJHOTO KoJa JUii JajdbHEHIIero IepeHoca MPOrpaMMHOIO MPOAYKTHI Ha
ApYTyIo maThopmy;

—  PECTpPYKTYypH3alis UCXOIHOTO KOJ/ia Yepe3 CHEeHaIbHO CO3/IaHHOE XPAaHWIMILE JaHHBIX.

Jlnist perenust 3a1a4 ObLI0 pa3paboTaHO CPEACTBO aHAIN3A UCXOAHBIX TEKCTOB. AHAIIN3 BKIIOYAET B
ceOs1 BbIJIeJIEHUE U3 TEKCTOB IPOrpaMM Heo0X0AUMOM pa3paboTunKy UH(OPMAIMH [UI IOUCKA IPOLESYD
u (pyHKIMHA, UISI TOMCKAa UMEH ONHCAaHUs THIIOB OOBEKTOB M caMHX 0O0BeKTOB. Ha ocHOBe BBIAEICHHS
(bopMHpYIOTCS CTPYKTYPBI Pa3IMUHBIX THIIOB - 110 (YHKIMAM U MPOLEAYPaM, [0 00bEeKTaM (MX UMEHaM,
UX TUIIAaM) C OTOOpaXECHUEM a/Ipeca HaXOXKIECHHSI HCKOMOTO OOBEKTa U €ro CBs3eil ¢ IpyruMu 00beKTaMu
(HampuMep, CIMCOK BCeX MOAUYMHEHHBIX (YHKLIUN OJHOTO MOAYJIS).

OcCHOBHOM MOAXOA HpU pa3pabOTKe CPEICTB aHAIU3a HMCXOJHBIX TEKCTOB - CO3JaHHE Kpocc-
1aT(opMeHHOTo NpoaykTa. Mcnonb3oBanel ckpuntoBble sS3bIku Python, Lua. D10 cTabuibHbIe S3BIKH,
HCIOJIb3YIOUIMECS] BO MHOTHX IPOEKTaX B KayecTBe 0Aa30BbIX WIM JUIsl CO3JaHus pacmmpeHuil. s
oCTpoeHMsl rpaduueckoro nHTepgeiica moap3oBaTesst UCIOIb30BaHa 6ubnuoTeka wxWidgets, koTopast
MO3BOJISIET TPHJIOKEHUIO BBITVISIETh OAMHAKOBO Ha Bcex miardgopmax. OcHoBHOM kon wxWidgets
BBI3BIBAET AJIEMEHT MHTepdeiica miaTopMbl, BMECTO TOTO YTOOBI NMOBTOPHO €r0 PEan30BBIBATH. JTO
MPEAOCTABIACT OBICTPBIM, E€CTECTBEHHO BBINILAAIIMN uHTEepdeiic Ha Kaxaod tuiargopme. Jms
KayeCTBEHHON BM3yallM3alluu ucnonb3yeTcss koMmiieke Graphviz. Jl[aHHbIE TEXHOJIOTUH HOJIEPKUBAIOT
00JIbI110€ KOJMYECTBO IUIAT(HOPM U PACIIPOCTPAHSIIOTCS MO/ CBOOOIHBIMH JTUIEH3USMHU.

CrpykTypa JaHHbIX cucTeMsbl. [Ipy aHamm3e MCXOIHOTO TEKCTa Mporpamma 3arpykaeT 0ObeKThbl B
BUPTyaJbHOE XpPAHWIMIIE JI@HHBIX MW  TO3BOJSET OTOOpasuTh  pPa3IMYHbIE  IPEICTABICHHUS:
(GYHKIMOHATIBHYIO CBSA3b (PUCYHOK 1), CBsI3W MO TJI00adbHBIM OOBEKTaM (PUCYHOK 2), CBS3b IO
omucaTeNsiM 00BEKTOB (PUCYHOK 3).

Cxema (DyHKIIMOHAJIBHBIX CBs3€i MpeAoCTaBiIseT UHOOPMAIMIO O HAIMYUU ONMMCAHUS Pa3THUYHBIX
GYHKINH B pPacrONOKEHHBIX B Pa3HBIX JUPEKTOPHAX (aiijlax ¥ O TOM, TJIe UMEHHO 3TH (DYHKIUH
BBI3BIBAIOTCS (KaXKJasi CBA3b Ha JAMarpaMMe COOTBETCTBYET BbI30BY (pyHKIuM). Ha quarpamme mokasaso,
Kak OyJeT BBIMJISAETh peKypcHsl, - 3aMbIkaHue GyHkuuu 7 camoil B ce6s. Kaxkaas ¢pyHkus umeer aapec
Buga «upexropus 1, ®aiin_1l.c, ®ynkuua™». [nga nocrpoenus rpagda cBsizell KOHKPETHOH (YHKLIUHU
MO3KHO CJielaTh COOTBETCTBYIOIIMI 3ampoc.

Cxema cBs3eil 1O T1100aJdbHBIM OOBEKTaM IOX0XKAa Ha MPEAbIAYIIYI0, HO OTOOpakaeT
UCIIOJIb30BaHNE TJO00aNbHBIX IEPEMEHHBIX, KOHCTaHT, 0O0BeKkTOB. (Cxema omucarene O0OBEKTOB
oToOpaXkaeT 3aBUCHUMOCTb PACIIOIOKEHHBIX B pa3HbIX (hailiax OMMCaHUM KIaccoB, TUIOB, CTPYKTYP.
Cas3p Buna «Tum — Tun2» o6o3Havaet, uro Tun2 sBiasgeTcsa OOJHUM M3 cocTaBistronux Tumi. B ximaccax
910 oTtHOomeHUe «IloroMmok —> Poaurens». MIMEHHO TakoW BUJA NPEICTaBICHUN IMO3BOJIAECT IOJIYYUTH
MCUYEPIBIBAIOIIYI0 HU3KOYPOBHEBYIO WH(popMmainuio o pabouem mpoekrte. [Ipu mocrtaTodHo OOmbIIHX



MPOEKTaX MPOUCXOAUT KOHCONMIAIMS BCe HEOOXOOUMOHN Iuisi pa3paboTdyvka MHPOPMALUU B OAHOM
MecTe.

OTO MO3BOJISIET Pa3pabOTUMKy OOBEKTUBHO YBUAETH W OLECHUTH PabOTy MNpOrpaMMbl, HAWTH
HEUCIIOIb3yeMbIe OOBEKTHI (Hampumep, OOBEKT a Ha PUCYHOK 2), OOHApYXHUTh PEKYPCUH, YBHUIETh
POIUTENHCKUE KIACCHI U UX OTIMYUE OT TOTOMKOB.
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Pucynok 1 — Otobpaxenue QyHKIIMOHAIBHBIX CBSI3€H
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Pucynoxk 2 — OtobpaskeHne cBsizei MEXy 00BEKTaMH
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Pucynok 3 — Oro0OpakeHue CBs3ei 1Mo onucaTensiM 00bEKTOB

Texnonornueckue nenouku. [lporpamma pabGotaer ciemyrouM o0pa3oM: IpU BBIOOpE MpOEKTa
Ul aHalM3a TNporpaMMmMa HpPOU3BOAUT IOMUCK HMCXOOHBIX (aillloB M HpHU OOHAPYKEHUU HAYMHAET
3arpy’kaTh MX B COOCTBEHHOE XPaHWIMIIE NAaHHBIX, pa30uBas Ha MpPOCTEHIINE OOBEKTHI M COXPAaHSISI UX
3aBucuMocTH. Ha BTOpOM 3Tame nmpoucxoauT paboTa HENOCPEACTBEHHO C XPAHWIMUILEM, a UMEHHO: B



3aBHCHMOCTH OT IIEJICBOTO MPEICTABICHHS aHATH3UPYIOTCS HEOOXOAMMBIE OOBEKTHI TAHHBIX M CTPOSTCS
3aBHCUMOCTH, TIpOUCXOAUT oOpamenue kK OrapUyny ans momydeHus TpadHUUecKHMX KOOpPAMHAT
aJIeMEHTOB. TpeTuii 3Tan 3aKiIoyaeTcs B 0TOOpaKEHUH Ha SKpaHe MOTyYeHHOH nH(pOpMaIHH.

B nmanHOW mporpamme y mporpaMMmHcTa €CTh (YHKIMOHANT COOPKH TPHIIOKEHHS JIMOO YacTh
npuiokeHus. [Ipu oObiyHOM criocobe COOpPKH, KOTOPBIA HCIONB3YeTCs OOIBIIMHCTBOM IOMYJISPHBIX
I'OE, OynyT mosy4eHbl UCTIOJIHSIEMBIA (paityt 1 Habop OMOIMOTEK /I paboTHl MporpaMmbl. bubanoreku
BKIIIOYAIOT B ce0s Bce (PYHKIMH, U BRIWICHHTh TOJBKO YaCTh HE MPEICTABIISACTCS BO3MOXHBIM. OObIuHAs
cOOpKa moka3aHa Ha PUCYHOK 4.

Uro npenath, ecnmu TpeOyercs coOpaTh MporpaMmy TOJIBKO C OJHON HIM JBYMSI OCHOBHBIMH
¢bynkuusmu? TpaauoHHBINA CIOCO0 - mepepaboTKa MCXOAHBIX TEKCTOB, PyYHOW MOUCK 3aBHCUMOCTEH
BBI30BOB (DYHKIMU ¥ BKIIOUEHHWE B HUTOTOBBIA TMPOAYKT TOJBKO BbIOpaHHBIX (yHKIUHA. Cucrema
MO3BOJISICT aBTOMATH3UPOBATh ATOT Mporiecc. Ha pucyHok 5 oToOpaxkeH mporiecc cOOPKU TOJIBKO OTHOM

¢bynkuun (pyHkms !).
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Pucynok 4 — O6s1ynHast cOopka

[Tonb30Barenb CUCTEMBI, BHIOpAB HYXHYIO KOMIIOHOBKY (TpeOyemble (DYHKIHMU) U pacHoIOKEHUE
¢ailoB 1e7IeBOro NPWIIOKEHUs, 3amyckaeT mpouenypy oOpabdotku. Ilpoucxomutr obpameHue K
XpaHWIUILY IaHHBIX, IOATOTOBKA JaHHBIX, CO3JaHWE HOBOW HWEpapXHH IUPEKTOPHA M BBITPY3Ka
HEOOXOIMMBIX OOBEKTOB (KJIaccoB, (QYHKIMH W T.I.) B MHUKpocpemy naisi cOOpku -(]aiiioB HOBOTO
npoekTa. Pailyibl UIMEIOT PacIoioKeHHe, BHIOpaHHOE Mob30BaTeneM. Jlanee MpoucxoaaT KOMIWIALMS U
JMHKOBKA. Pe3ynmpTaToM SBIAIOTCSA HCHONHSAEMBIA (aitn ¢ TpeOyembiMu (QyHKIHMSIMH U Oubimorexka,



KOTOpasi COJEPKUT TpeOyeMble 3aBUCUMOCTH. BO3MOXHOCTH BBIICTICHUS HEOOXOAMMBIX (PYHKIIHIA
MOJIe3HA MPU MOAMDUKAIIMKN TPUTIOKEHUS, TPU KOJUIEKTUBHOM paboTe, MpH ayAUTE HCXOJHBIX TEKCTOB

CTOPOHHEN OpraHU3aLMEN.
Jlyia uccienoBaHusl apXUTEKTYpbl MPOTPAMMHBIX CHCTEM HCIOJIb3YEeTCS HOTAIMS CTPYKTYPHOTO

MojenupoBanus, npuHsaTas B uHctpymente KLOCwork Architect. DTOT MHCTpYMEHT mIpeaoCTaBisieT
BO3MOYKHOCTh aBTOMATHYECKOTO M3BJICYEHUS MOJAEIEH U3 MPOrpaMMHOIO KOJa U UX PEJaKTHUPOBAHUS.

Jlanee paccMaTpuBaeTCs 3Ta HOTALUSI.
Mopenu nporpaMMHBIX cucteM, ucnosibdyembie B KLOCwork Architect (B manbHeimeM- Moiens),

OTIAJICHHO HAIIOMHHAIOT MOJEJH TUIA «CYIIHOCTh - OTHOIIeHHe» (entity-relation models). OcHoBHBIMU
eIMHULAMH MOJEIH SIBJIAIOTCS] apXUTEKTYPHBIE OJOKH M OTHOLICHHUS.

XpaHuMie NaHHLK

Tunk 06vexTon
Tun_1
[ N ez % =
®aiin_1.c Qaiin_2.c n_2
TR N Y o
hyHKUME_2) hy-rumA_S)
pyrikunn_3 cb)'uxu.nu_sl CTaHAapTHEE TNk 06bekTos
Lle/oneAeKHsIn e
{ NnaBanwer TouKon -
Noruyeckan <&
3anpoc wa chopry “dyrKkups_1°
Y
Mukpocpena
Saiin_1.c %ain_2.c
hykumn 1 dynrums_4

T KOMNWISUKA ¥ NHHKOBKS

MonyveHHwe Gaii §

Bubnworexa
hyrKLMA

Wenonkremwit dain

Pucynoxk 5 — Ilpouecc cOopku oHON GyHKIUU

JAunarpamma pa3BépTbIBaHHUS
KopnoparuBHble npuiokeHuss dYacto TpeOyroT Juisi cBoed pabotel  Hekortopor UT-
UHOPPACTPYKTYpPHI, XpaHAT HHPopManMio B 0a3ax JaHHBIX, PACIOJIOKEHHBIX I/Ie-TO Ha CcepBepax
KOMITAaHUH, BBI3BIBAIOT BEO-CEPBUCHI, UCIIOIB3YIOT OOIIME PEecypchl M T. 1. B Takux ciydasx MOJIE3HO
uMeTh rpaduyeckoe mpeicTaBieHne WHPPACTPYKTYphI, Ha KOTOPYIO OyAeT pa3BepHYTO NPHIIOKEHUE.
JUis 3TOro W HYKHBl JAMarpaMMbl pa3BEpPTHIBaHUSA, KOTOpPble MHOI/IA HA3bIBAIOT JAMArpaMMaMu

pasMCIICHU.
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Pucynok 10 — Jluarpamm pa3BepThIBaHUS

Takue muarpaMMbl €CTh CMBICI CTPOUTH TOJIBKO JIJISl allapaTHO-IMPOTPAMMHBIX CHCTEM, TOTJa KakK

UML no3BoJSI€T CTPOUTH MOJIEIH JIFOOBIX CUCTEM, HE 0053aTeIbHO KOMIIBIOTEPHBIX.
IMoab3a nuarpamMmm pa3BepTbIBaHUs

I'paduueckoe mnpencraBnenne WT-undpacTpykTypsl MOXKET MOMOYL ©Oojee palloHaIbHO
pacmpeienuTh KOMIIOHEHThI CHUCTEMBI 10 y3jJaM CeTH, OT 4Yero 3aBUCUT B TOM YHCIE U
MIPOU3BOJUTENBHOCTh CUCTEMBI.

Takas nuarpaMma MOXKET IMOMOYb PEIIMTh MHOXKECTBO BCIIOMOTATENbHBIX 3ajad, CBS3aHHBIX,
Hampumep, ¢ obecriedyeHrneM 0e30MacHOCTH.

JuarpamMma pa3BepTHIBAHUS TOKA3bIBAET TOIOJIOTMIO CHUCTEMBI M paCIpeeiCHHEe KOMIIOHEHTOB
CHCTEMBI T10 €€ y3JlaM, a TaKXKe COCIMHEHUs - MapIIPYyThl Nepeaaud HHGOpMaIlUU MEKIy anmapaTHbIMU
y31amMH. OTO €JUHCTBEHHAs JuarpaMma, Ha KOTOpPOW MPHUMEHSIIOTCS “‘TpeXMepHbIe” 0003HAYEHUS: Y3JIbI
cucTeMbl 0003HavarTcsa Kyonkamu. Bee octanbnbie o6o3Hauenus B UML - miockue purypsi.

OcHOBHBIE 3JIEMEHTBI IUATPAMMBI Pa3BéPTHIBAHUS

Onementsl HoTarmu UML koTopble MOXHO OTOOpa3uTh Ha JAWarpaMMe pa3BEPTHIBAHUS,
MpeACTaBJICHBI B Tabule 1.

Tabmui 1 — Dnements! HoTaiuu UML st tuarpamm pa3BEpThIBaHUS

Onement/Horanus [Ipennaznauenue
—r‘ Kommnonent (Component)
—E Ox3eMIusip koMoHeHTa (Component instance)
T Wutepdeiic (Interface)
ﬁ V3en (Node)
A;___i Ox3emmusip y3ia (Node instance)
H O6bekT (Object)




Dnement/Horanms [Ipennasnauenue

AKTHBHBIN 00BEKT (Active object)

3aBucumocTts (Dependency)

Cas3b (Connection)

Touka n3ruba cesizeit (Point)

KommenTtapuii (Note)

Konnekrop kommenTapus (Note connector)

OO0bequHeHHe TUATPAMMBI Pa3BePThHIBAHNUS U INATPAMMbI KOMIIOHEHTOB
B HexkoTOphIX cCiydasx [IOmMycKaeTcs pa3MmeniaTh JuarpaMMy KOMIIOHEHTOB Ha JuarpaMme
pa3BepThIBAHUA. JTO MO3BOJISIET MOKA3aTh KAKUE KOMIIOHEHTHI BBITIOJIHSIIOTCS M Ha KaKUX y3JIax.

®opma npeacTaBiaeHus pe3yJabTara:

ens paboTsr

Bsenenue

[TporpamMmHO-anmapaTHBIE CPENICTBA, UCTIOIB3yEMbIE TIPU BBITOJHEHHH PAOOTHI.
Onucanue paboTbl

3axitoueHue (BbIBO/IbI)

Crnucok UCcoiab3yeMo JINTepaTyphbl

ocoarwhE

Kputepun onenkmn:

PaboTa BBITIOJTHEHA TTOTHOCTHIO M HE COJEPKHT OIIUOOK, CTYICHT TPAMOTHO TPEACTABMII OTUET —
OLIEHKA «OTIHYHOY.

PaGora BbINIOJIHEHA MOJHOCTHIO, HO COAEPKUT HE Oosiee JBYX OHIMOOK, CTYJEHT I'PaMOTHO
MPEICTaBHUI OTYET — OLEHKA «XOPOILO».

PaGora BbImONHEHA C OIJ_II/I6KaMI/I, CTYACHT TMPCACTaBUII KpaTKI/Iﬁ oT4yeT — ONLCHKa
«KYHOOBJICTBOPUTCIIBEHO.
PaGora BEIIOTHEHA C I‘p}/'6LIMI/I OI_I_II/IGKaMI/I, OTUCT COCTABJICH HCTPAMOTHO — OILCHKA

«CHEYAOBJICTBOPUTCIBEHO.




JlaGopaTopHoe 3ansitue Ne 10
H3ydenne padoThbl B cHCTEMe KOHTPOJIsSI Bepewmii git

Heﬂb: HU3Yy4YUTb OCHOBHBIC IIPUHIUIIBI pa6OTbI B CUCTEME KOHTPOJIA BepCHfI.

Bbinosinus padory, Bel Oynere:

ymembs:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOBI TS TOMYYEHUS KoJa C 3aJaHHOW (DYHKIMOHATGHOCTHIO U CTEHCHBIO
KaueCTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUAIM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IOCTPOSHUS U aHAIW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu3oBbIBaTh 33JaHHYIO MHTETpallMil0 MOAYJEW B NporpaMMHbIE CpelcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensite UICTOUHUKU U IPHEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTBHI YCIOBHOW KOMIWIALMH (KJIacchl
Debug u Trace);

— VY12 wucnonb3oBaTth pa3iMyHbIE TPAHCIOPTHBIE NPOTOKOJBI M CTAaHIAPTHI (popMaTHPOBAHHUS
COOOIIECHHUIA.

MarepuajbHoe obecredeHne:
ITaket Microsoft Office, noctym k Internet pecypcam, Visual Studio, cucrema kouTposist Bepeuii git,
GUI-knuent git.

3aganue:
W3yunte 1 HACTPOUTE CUCTEMY KOHTPOJISI BEPCHIA ITPH BBIMOIHEHUH 1poekTa B cpeae Visual Studio
A7 pa3pabaThIBAEMOro MPOrPaMMHOT0 MPoayKTa (J1abopatopHoe 3austue Ne 10).

Ilopsinok BbINOJHEHHS padOThI:

1. MW3yuuTh npennaraemblii TEOpETHUECKUI MaTepuall o TEME.

2. Hactpoiite cucteMy KOHTpOJII BEpCHI JJisi pa3pabaThIBAEMOTO IMPOTPAMMHOTO IPOIYKTa,
UCIIOJIB3YsI CPENICTBA CUCTEMbI KOHTPOJIsI BepcH (it,.

3. Hactpoiite cuctemy KOHTpOJII BEpCH JJisi pa3pabaThIBAEMOTO IMPOTPAMMHOTO IPOIYKTa,
ucnonb3yst GUI-kiueHT git.

4. Hactpoiite cucteMy KOHTPOJIS BEPCHM IJs pa3padaTbiBaeMoro MporpaMMHOrO MpOAyKTa Mpu
BBITTOJTHEHUH TIpoekTa B cpeae Visual Studio.

5. BriOpars Moaymnu Ju1s pepakTOpHHra Kojia, IpoBecTH peakKTOPUHT KO/a.

6. CdopmupoBath OTUET O paboTe.

Xon paborsr:
Kparkue TeopeTuyeckue cBeleHUs
Hauunas ¢ Visual Studio 2013 Update 1, nmons3oBatensm Visual Studio noctynen Git-kiueHT,
BCcTpoeHHbI HenocpeactBeHHO B IDE. Visual Studio yxe B TedeHume QOCTAaTOYHO JOJITOTO0 BPEMEHH
HMECT BCTPOCHHBLIC (byHKHI/II/I YIpaBJICHHUA MHCXOJHBIM KOJIOM, HO OHH ObLIH OPHUCHTHUPOBAHbLI Ha
LIEHTPAJIN30BaHHbIE CUCTEMbI C OJIOKUPOBKOH (paiinoB, u Git HE OYEHb XOpPOILIO BIMCHIBAJICS B TaKOH
paboueii mponecc. Ilognepxkka Git B Visual Studio 2013 Obuia cymecTBeHHO nepepaboTaHa IO

CPaBHEHHIO CO CTapoil BepCHeil, U B pe3yabTaTe yIaloch J0OUThCs dydniei uarerpanuu Visual Studio u
Git.



YroObl BOCIIONB30BAThCS ATON (DYHKIIMOHAIBHOCTBIO, OTKPOWTE MPOEKT, KOTOPBIN yrpasisercs Git
(wau BeIOSTHMTE Qit NIt 1Ist cymecTByroero mpoekra) U BbiOepuTe MyHKTHI View (Bua) > Team
Explorer (Komanguslii o0o3peBaTenb) B TJIaBHOM MeHIO. B pesynerate otkpoercs okHo "Connect"
("TToakmrounTh'"), KOTOPOE BBHITISLAUT MPUMEPHO BOT TaK:

Team Explorer - Connect » I
om¥|w P
Connect | ConsoleApplication] (Local) -

Select Team 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)
New « | Add + | Clone « | View Opticns
o ConsoleApplicationl | C:\Conselefpplicationl
© libgit2 | C:\libgit2

Team Explorer

Pucynok 1 — [Nogxmrouenue k Git-pernozutopuro u3 okHa Team Explorer
(KomanHbIi 0003peBaTeb)

Visual Studio 3armomMuHaeT Bce MPOEKTHI, yHpasiseMmble ¢ nomouibio Git, koTopsle Bol oTKkpbUIH, 1
OHHU JIOCTYITHBI B CIIMUCKE B HIDKHEHW YacTW OKHA. ECIM B CIUCKE HET MPOEKTa, KOTOPBIA BaM HYKEH,
HaxMuTe KHomky "Add" ("Ho6aButh") M ykaxkuTe MmyTh K paboueil nupekropuu. JIBOHHON KIHMK IO
OJTHOMY W3 JIOKaJIbHBIX Git-permo3uTOpreB OTKPOET TIABHYIO CTPAHUILY PETIO3UTOPHS, KOTOPAs BBITIISIIUT
npumepHo Tak "Home" ("['nmaBHas") crpanuna Git-penozutopus B Visual Studio..

Oto ueHtp ympasiaeHus Git; Korja Bbl UIIETE KOJI, Bbl, BEPOSITHO, MPOBOAUTE OOJBIIYIO YaCTh
cBoero BpemeHu Ha crpanuue "Changes" ("M3meHeHus"), HO Korjga HPUXOJUT BpeMs MOIydaTb
M3MEHEHMs], C/IeJaHHble BAllUMHU KoOJUIeTaMH O paboTe, BaM HEOOXOAMMO HCHOJb30BATH CTPAHHIIBI

"Unsynced Commits" ("Hecunxponusupoanubie komMuThl") 1 "Branches" ("Bersu").
4 Project

@ Changes |V Branches
|T¢ Unsynced Commits |ﬂ Settings

4 Solutions
Branch: development » | New... | Open...

fa] libgit2.sin | build

Pucynok 2 — «Home» («I'naBHasi») crpanuna Git-pernosuropust B Visual Studio

B mnacrosmee Bpems Visual Studio mmeer MouHbIi 3a1adya-OpUEHTHPOBAHBIA TrpadudecKuit
untepdetic g Git. OH BKiIFOYaeT B ce0st BO3MOKHOCTD JINHEWHOTO TIPEACTABICHUS UCTOPUH, Pa3IUIHBIC
CpeAcTBa MPOCMOTpPA, CPEICTBA BBIMOJHEHHS yIAIEHHBIX KOMaH M MHOXKECTBO JIPYTHX BO3MOXHOCTEH.


https://git-scm.com/book/ru/v2/ch00/rvs_home

Jns mpocMoOTpa TOJNHOM JOKYMEHTAllMM 10 JAaHHOM (YHKIMOHAIBHOCTH (KOTopas 34ech He
npeacTasicHa), neperaure Ha http://msdn.microsoft.com/en-us/library/hh850437.aspx.

®opma npeacraBjIeHus pe3y/bTara:

I1oAroTOBUTE OTYET C IMHEWHBIM NPEACTABICHUEM UCTOPUH,

Ilepeuncnuth pa3nuyuHbIe CPELCTBA IPOCMOTPA,

[lepeuncnanTh cpeAcTBa BBIMOJHEHHS YOAIEHHBIX KOMaHI, C KOTOpbIMH Bbl paboramu mpu
BBITIIOJTHEHUH ITPOEKTA.

Kpurepun onenkmn:

PaboTa BBIIOJIHEHA MOJHOCTHIO M HE COJIEPKUT OIIMOOK, CTYAECHT I'PaMOTHO IPEICTaBUI OTYET —
OLIEHKA «OTJIMYHO.

PaGoTta BBINIOJHEHA MOJHOCTBIO, HO COJCPXKHUT He Oosee JBYX OHIMOOK, CTYIEHT TI'PaMOTHO
IIPEICTAaBUI OTYET — OLIEHKA «XOPOILIOM.

PabGora BEIIIOJHEHA C (HHH6KaMH, CTYACHT TIPEACTaBUII KpaTKHﬁ OT4€T — OICHKa
«KYHAOBJICTBOPUTCIILHO.
PaGora BEIIIOJIHEHA C FPY6I>IMI/I OI_I_II/I6KaMI/I, OT4YCT COCTABJICH HCIrpaMOTHO — OLCHKa

«CHCYHAOBJICTBOPUTCIILHO».


http://msdn.microsoft.com/en-us/library/hh850437.aspx

JladoparopHoe 3ansaTre Ne 11
Pa3pa0dorka nporpaMMHOro odecrneyeHus ¢ UCMOJb30BAHUEM Pa3JINYHbIX
NAaTTePHOB NPOEKTUPOBAHUSA

I_[e.m,: I/I3y‘-II/ITB OCHOBHBEIC HaTTepHBI H aHTI/IHaTTepHBI HpOGKTI/IpOBaHI/IH HpOFpaMMHOFO
oOecrieueHusl.

Bbinosinus padory, Bol Oyaere:

ymembs:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKkre CpeAcTBa IOCTPOSHUS U aHAIM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelICcTBa Ha 0Oaze
MMEIOLIEHNCSI apXUTEKTYpPbl M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh IpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBIIOMHATH OTJIAAKY, MCIOIb3Ysl METOAbl U MHCTPYMEHTbHI YCIOBHOW KOMIWJIALMU (KJIacChl
Debug u Trace);

— VY12 wucnonb3oBaTth pa3MyHbIE TPAHCIOPTHBIE NPOTOKOJBI M CTAaHIAPTHl (popMaTHpPOBAHUS
COOOIIECHHUIA.

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

3ananne:

O3HakoMbTECh C MNATTEPHAMU IPOEKTUPOBaHMS M BbIOepuTe 2 — 3 Haubosiee MOIXOASIIMX
NaTTEepPHOB JUIsl  Pa3pabOTKM MPOrpaMMHOTO MPOAYKTa s 3aJaHHOM MpeaMeTHOM olnactu
(;mabopatopnoe 3ansTre Ne 1). O6ocHyHTE CBOI BBIOOD.

Pa3zpaboraiite 00001IeHHBIM (YHKIIMOHAA Ballero MPOrpaMMHOTO MPOJYKTa, HCHOJIb3Ys
BbIOpaHHBIE ATTEPHBI TPOSKTUPOBAHMUS.

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

Iopsinok BbINoJIHEHUs padOTHI:

N3yunTh npennaraeMblii TEOpETHUECKUI MaTepuall o TeMe.
2. BwiOpath 2 — 3 Hauboiiee MOAXOASIIUX MATTEPHOB JUIS pa3pabOTKH MPOTPaMMHOTO TPOIYKTA JUIS

3ajaHHOH npenMeTHON obnactu. OO0CHOBATH BHIOOP.

3. PaspabGorare 0000mICHHBI (YHKIMOHAT TMPOTPAMMHOIO TIPOJYKTa, WCIIONB3Ysl BBIOpaHHBIC
MaTTePHBI IPOESKTUPOBAHMS.
[TpoBepuTh, HE UCTIONB3YIOTCS JTM AaHTUIATTEPHBI TPOSKTHPOBAHUS. APTYMEHTHPOBATh OTBET.
CdopmupoBaTh oTueT 0 pabdore.

=

ok~

Xon paborsr:

dopma npeacTaBJieHus pe3yabTaTa:

[ens paboTs

Beenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCMOJb3YEMBbIE ITPH BBIITOJIHEHUU PaOOTHI.
Omnwucanue paboTb

3akitoueHue (BHIBOIBI)

agrownE



6. CHnMcok HCIOJIb3YeMOil TUTepaTyphl

Kpurepun onenkmn:

PaboTa BBIIIOJIHEHA MOJHOCTHIO M HE COJACPIKUT OIMIMOOK, CTYACHT I'PaMOTHO IPEJICTaBUI OTYET —
OLIEHKA «OTIMYHO.

PaGoTta BBINIOJHEHA MOJHOCTBIO, HO COJCPXKHUT He Oosee JBYX OHIMOOK, CTYIEHT TI'PaMOTHO
IIPEICTAaBUI OTYET — OLIEHKA «XOPOILIOM.

PabGora BEIIIOJHEHA C OHII/I6KaMI/I, CTYACHT TIPEACTaBUII KpaTKI/Iﬁ OT4€T — OIICHKa
«YHAOBJICTBOPUTCIIBHO.
PaGora BEIIIOJIHEHA C Fp}I6HMI/I OH_II/I6KaMI/I, OTYET COCTaBJICH HCIpaMOTHO — OICHKa

CHCYHOOBJICTBOPUTCIILHOY.



Tema 2.1.4. O0ecneyeHue kauecTBa NPOrpaMMHOI0 o0ecriedeHHs

JlaGopaTopHoe 3aHsiTHe Ne 12
NHcnexkuus NporpaMMHOro KoJa Ha NMpeAMeT COOTBETCTBHS CTAHAAPTAM KOAMPOBAHHUS.
Pedakropunr xoaa

Heab: mpoBecTH HMHCHEKLIHUIO MPOTPAMMHOIO KOJAa Ha MpEAMET COOTBETCTBUSA CTaHAapTaM
KOJMPOBaHUs, POBECTH PEPaKTOPUHT KOJIA.

Boinosinus patdory, Bel Oyaere:

ymemp:

— VY1 ncnonp30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— Y2 ucnons3oBaTh METOb! I MOMYYEHUS KOJa € 3aJaHHOW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBarh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALHIO;

— Y4 wucronp30BaTh  CHICNUAIM3UPOBAHHBIE TpadUyuecKhe CpeicTBa TOCTPOCHUS M aHAIM3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOIYKTOB;

— Y11 BbIBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE Cllel(pHKaLUi;

— VY12 wucnons30Bath pazidYHbIC TPAHCIOPTHBIE IPOTOKOJBI M CTaHAApTHl (pOpMaTHpPOBAHUS
COOOIIEHNI;

— Y13 BbINOIHATH TECTUPOBAHUE UHTETPALIUH;

— Y14 opranu3oBbIBaTh 10cTOOpabOTKY JaHHBIX;

— Y15 co3naBarh KJ1acChl- UCKJIFOUEHUSI HA OCHOBE 0a30BbIX KJIACCOB;

— Y16 BBIIOMHATH PyYHOE U aBTOMaTU3MPOBAHHOE TECTUPOBAHKE IIPOIPAMMHOIO MOJTYJIS;

— Y17 ucnonb30BaTh UHCTPYMEHTAIILHBIE CPECTBA OTJIA/IKU [TPOTPAMMHBIX IIPOYKTOB.

MarepunanbHoe obecniedeHue:
[MTaket Microsoft Office, moctym k Internet pecypcam, Visual Studio.

3ananue:

[IpoBenuTe WHCHOEKIHIO MPOTPAMMHOrO KOJAa pa3pabOTAaHHOTO MPOTPAMMHOTO TMPOAYKTa
(mabopatoproe 3amanue Ne 11) Ha mOpeAMET COOTBETCTBUSI CTAHAAPTAM KOJHMPOBAHUSA, OCYIIECTBUTE
pedakTOpUHT KOJa.

ITopsinok BbINOJHEHHS PadOTHI:

1. WM3yuuth npejuiaraeMblii TEOPETUUECKUN MaTepUa 10 TEME.

2. IlpoBecTM WHCIEKLUHUIO MPOrpaMMHOIO KOJa Ha TMpeIMeT COOTBETCTBUS CTaHJIapTam
KOJMPOBaHUSI.

3. BroiOpatb Monynu U1 peakTOpHHra Koja, IpoBecTH pehakTOPUHT KOJa.

4. CdopmupoBaTh 0TYET O paboTe.

Xox pa0doThI:
Kpartkue Teoperuyeckne cBeieHus

(I)OpMa.Hle)le HHCICKIMHA MTPOrpaMMHOro Kojaa

[Ipouiecc ¢dopManbHOM HMHCHIEKIMH TMPOTPAMMHOTO KOJa TMOJYMHSETCS BCEM IpaBUIIaM,
OTIpeNIeTICHHBIM JIJIsI a0CTpakTHON (HOpMaNTbHOM MHCHIEKIIUU, OJHAKO, UMEET HEKOTOpPhIe OCOOEHHOCTH,
CBS3aHHBIE, B MIEPBYIO OUEPEAb CO CTPYKTYPOH MHCIEKTUPYEMOI'O MPOTPAMMHOIO KOJa, & TAKXKE C TEM,
YTO OOBIYHO HHCIICKTUPYIOTCA Y4YaCTKHM KOJa, KOTOPBIEC HCEBO3MOXHO IIPOBEPUTH IIPU ITOMOIIU
aBTOMATU3HPOBAHHOI'O TECTUPOBAHUS, OCHOBAHHOTO HAa TECTOBBIX MPUMEpax.

Oco0eHHOCTH ITAana NPOCMOTPAa MHCIIEKTUPYEMOI0 KoJAa

BBIIIGJIGHI/IC KIIFOYCBBIX TOYCK U IMOCTPOCHUC HIIM HUCHOJIb30BAHUC TaGJII/II_[ TPaCCUPOBKHU. Hepe;[
HAYyaJioM MPOCMOTPa UCXOAHOTO KOJAa PEKOMEHyeTCS OTMETUTh MYHKTHI TpeOOBAaHUMN, HA COOTBETCTBUE



KOTOPBIM IPOBEPSIETCS UCXOAHBIN KO/, @ TAKXKE 3aMucaTh 000CHOBAHUS TOTO, TOUYEMY 3TH TpeOOBaHUS HE
MOTYT OBITh IPOBEPEHBI B aBTOMATHYECKOM pexxume. [locie 3Toro MoKHO HEpeXxOoAuTh K IPOCMOTPY
COOCTBEHHO MCXOJHOTO Kojaa. Bce moMeTku, KOTOpbIE MPHUIETCS BHOCUTH B XOJI€ WHCIIEKTHPOBAHUS B
HCXO/HBIA KO/ Heo0X0AuMO JenaTh He B ¢ailiie, XpaHsieMcs B 0a3e JaHHBIX MPOEKTa, a B €ro KOIUH,
KOTOpast MOTOM OyJeT MOAIINTA K MaTepuaiaM uHcrekuuu. Konust MoxxeT ObITh B TOM ke dopmare, 4To
W UCXOAHBIA (aityr, nmO0 pacneyatana Ha Oymare wuiu BbiBeneHa B ¢opmar DOC, PDF wumm
AQHAJIOTUYHBIN, JOMYCKAIOUNA KOMMEHTUPOBAHNUE.

IIpy momomM TpaccHpOBOUYHBIX TaOJIMII B HCXOAHOM KOJE OINpPENeNAIOTCs HHCIEKTHpPYEMble
(YHKLINU WA METOJIbI, COOTBETCTBYIOIIHE HEOOXOAUMBIM TPEOOBAHUSIM.

VY4acTKu Ko/a BBIIENAIOTCA U OTMEYAIOTC METKOM MIIM HOMEPOM COOTBETCTBYIOIIErO TPeOOBaHUS.
Eciu yyacTok KoJla COOTBETCTBYET TPEOOBaHUSM, TO HEOOXOAMMO OTMETUTH ATOT (PakT JIMOO I[BETOM
BbIJIEJIEHUS, TM00 COOTBETCTBYIOIMM TEKCTOBBIM IpuMedyaHueM. Eciin ydacTok Koja umeeT npoOiemsl,
3TOT (aKT JOJKEH OBITh OTPAXKEH JTMOO IIBETOM BBIACICHUS, JTUOO CCHIIIKOW HA COOTBETCTBYIOLIUH ITyHKT
CIMCKA 3aMeYaHuil B OJIaHKe MHCIIEKLIUH.

B ciydae oTrcyrcTBUS TPAaCCHPOBOYHBIX TaONMHMI TpeOOBaHMN Ha MCXOIHBIN KOJ PEKOMEHIYeTCs
JenaTb TOMETKH, IMOSACHSIOIIME, IOYeMy HMEHHO JMJaHHBIH YYacTOK KOJa peaju3yeT yKa3aHHbIE
TpeboBanus. Takre MOMETKH MOMOTYT Ha 3Tare 00CYKICHHUS JOKYMEHTA.

IIpoBepka ctung koaupoBaHus. OTIENbHBIM OOBEKTOM INPOBEPKU MpU (HOPMaTbHOW HWHCHEKLHUU
IIPOrPaMMHOT0 KOJia SIBJISI€TCS] CTHJIb KOAUPOBaHMs. B OOJBLIIMHCTBE IPOEKTOB CYILIECTBYIOT CTaHAAPTHI,
OIUCHIBAIOLIME IpaBUiIa OGOPMIICHUS MCXOIHBIX TEKCTOB NHporpaMM M (QaiinoB naHHbIX. HeBepHblii
CTWJIb KOJUPOBAaHUS HE BIMSIET Ha pabOTOCIOCOOHOCTh MPOrpamMMbl B LEJIOM, HO 3HAYUTEIHHO
3aTPyIHSAET COIPOBOXKACHHE W MOJACPKKY H3MEHEHMH B XOJ€ JAajbHEUIIEro pa3BUTHS CHCTEMBI.
[loaTOMy OTKJIOHEHMsSI OT CTHJI KOAMPOBAHMSI B HMHCIEKTHPYEMBIX Y4YacTKaxX KoOJa TaKXKe TOJIKHBI
OTMEYaThCsl B TEKCTE U B CIMCKE 3aMEYaHUH.

B HekoTOpbIX cilydasx MPOBOAST HMHCHEKLUH, LEIMKOM HaIpaBJIEHHbIE HAa MPOBEPKY CTUIISA
KOJMPOBaHUS.

[IpoBepka HaxexHOCTH Kojna. B HEKOTOpBIX ciydyasix pPEKOMEHIYeTCs NpOBEpSITh Haluuue
YyYacTKOB, TapaHTUPYIOIIUX poOACTHOCTb, JaXe ecld TpeOOBaHUS TMpsMO HE ONpEeAEIsIOT
HEeo0X0IMMOCTH O00pabOTKM HEIONMYCTUMBbIX 3HAaueHWW. B ciydae, eciu NOTEHIHATIbHO BO3MOKHA
HEKOppeKTHass paboTa MporpaMMmbl H3-3a OTCYTCTBHUS OOpaOOTUMKOB HEBEpHBIX 3HAYECHMH,
PEKOMEHIYeTCsl OTMETHUTD 3TO B CIIMCKE 3aMEYaHUil.

OcoOenHocTH 3Tana nNpoBeieHUusi COOpaHus

Pacnipenenenue poneit. B cocraBe MHCIIEKTOPOB JKeIATEIBHO UMETH XOTsI OB OHOTO CIEIUAIUCTA,
MPEJCTABIAIONIEr0 ce0e OCOOCHHOCTH BBINMOJHEHUS MHCIEKTUPYEMOTO KOJa B pealbHOW YCTAHOBKE
CUCTEMBl. DTO OCOOEHHO BaXHO NPHU TECTUPOBAHUU BCTPOCHHBIX CHUCTEM, TECTUPOBAHHE KOTOPBIX
IPOBOJUTCS Ha sMyisTopax. Bo Bpems coOpaHusl Takoi CHEIMAIMCT MOXXET MOMOTaTh BeyIIEMY
OTIpeEIATh MOCIIEI0BaTENbHOCTh PACCMOTPEHHS 3aMEUYaHNU B CiIydae UX OOJIBIIOr0 KOJUYECTBA.

VYnpasienue coOpanuem. I[Ipu mnpoBeneHuM coOpaHHMs HeEleIecoOOpa3HO 3a4MThIBATh TEKCT
MHCIEKTUpyeMoro aiina, Kak 3TO OOBIYHO peKoMeHayeTcs. Bmecro s3Toro Bemyuiemy Jydiie
OTPaHUYUTHCS MEepPeUrcieHneM UMeH (PYHKIUI MM MeTOJ0B, 100, B Cllyyae, €CiIM B XOJI€ MHCHEKINH
MIPOBEPSIETCSI COOTBETCTBHE HCXOJHOTO KoJa TpeOOBaHUSM — [EpEUYHUCICHHEM HOMEPOB WIH
UACHTUPUKATOPOB TpeOoBaHMU. MHCHEKTOpa MpU HAIMYUKM 3aMeYaHuil Mo (YHKUUU WM TPeOOBAHHIO
MOJIHUMAIOT PYKY M 3aUUTHIBAIOT 3aMEYaHHUS.

Oco0enHocTH 3Tana 3aBeplIeHUs! U OBTOPHOM MHCIIEKIMHU

JlokymeHTupoBanue cobpanus. /s obnerdenust Tpyzaa aBTopa MHCIEKTUPYEMOro JOKYMEHTa I10
UCTPABJICHUIO 3aMEYaHMH, KaXJoe 3aMeyaHue, NpPU3HAHHOE Ha COOpPaHMU  CYIIECTBEHHBIM,
PEKOMEHIyeTCsl TOYHO TPACCUPOBATh HA CTPOKH MCXOJIHOTO KOJ1a U TpeOOBaHUH.

KonTpons 3a BHeceHueM u3MeHeHMH. I[Ipu TIOBTOpPHON MHCIEKIMM HCXOAHBIX TEKCTOB
PEKOMEHIyeTCsl MCIOJb30BaTh CHEUAIN3UPOBAaHHBIE MHCTPYMEHTAJbHbIE CPEACTBA JJIS CpaBHEHUS
¢aitno. MI3MeHeHUs 10 UTOraM MHCHEKIUH JO0JDKHBI BHOCUTHCS TOJIBKO B T€ YUACTKH, K KOTOPHIM OBLIH
BbICKa3aHbl 3aMeyaHMsd. B ciydae Hammuus Ipyrux M3MEHEHHWH BeAyIIMH BIpaBe Ha3HAYUTh HOBYIO
MHCIEKIIUIO B MOJIHOM (opme.



®opMasIbHbIe HHCTIEKIIUH NMPOEKTHOM JOKYMEHTAHH

IIponiecc (opmManbHOM MHCHEKIUM MPOEKTHOW JOKYMEHTAlMM IOAYUHSIETCS BCEM IpaBUiIaM,
OTpeAeNICHHBIM sl a0CTpPakTHONW (HOPMATBbHOW HMHCIEKIIMU, OJHAKO, UMEET HEKOTOphle OCOOCHHOCTH,
CBS3aHHBIC, B IIEPBYI0 Ouepelb, C TEM, 4YTO Yy TIPOEKTHOW JOKYMEHTAllMM IIPOBEPSETCS €€
HENPOTUBOPEUMBOCTD U MOJIHOTA. TOYHOE ONpeAEEHUE 3TUX TEPMUHOB B paCCMaTpPUBAEMOM KOHTEKCTE
3aTPYyAHUTENIBHO, MO3TOMY I10JI HENPOTUBOPEUMBOCTBIO OyleM MOHMMAaTh OTCYTCTBHUE B IPOEKTHOM
JOKYMEHTAIMH TPeOOBaHUH, C MPOTHUBOIIOIOKHBIM CMBICIIOM, COTJIACHO KOTOPHIM BO3MOXHO HECKOJIBKO
COBEPLICHHO pa3jM4YHbIX BAPHAHTOB peaau3aluu IporpaMMHoil cuctembl. Ilox mosnHoToll Oynem
MOHUMATh JJOCTATOYHOCTH TPEOOBAHUII I OTHO3HAYHOM pean3aliiy MOBEICHHUS CUCTEMBI.

Oco0eHHOoCTH ITana NpPocMOTPa JOKYMEHTAUMN

[Tpu MHCHIEKTHPOBAHUHU TPEOOBAHMI K CHCTEME, KaK MPaBUIIO, PACCMATPHUBAETCS KaK «BHEIIHSSN,
TaKk ¥ «BHYTPEHHss» HMH(oOpMaius, Kacarolascs JaHHOro nokymeHrta. Ilox BHemHeidl mHpopmanuei
MOHMMAETCS B MEPBYIO OYEpellb CYTh TEXHUYECKHX PELICHUN, IPUHATHIX NMPHU pa3paboTKe CHCTEMBI, Te€
IIPUHLIMIIBL, KOTOPBIE OTJIMYAIOT €€ OT APYTUX CUCTEM.

[Ipu 3TOM mpoBepsieTcs COrJacOBAaHHOCTh TPEOOBaHUN ¢ 3TUMM NpuHIMNAMU. [lon BHyTpeHHen
uHpopManuel MOHUMAETCs NPEKIE BCEr0 BHYTPEHHSAS 1IEJOCTHOCTh M HEMPOTUBOPEUHUBOCTD JIOKYMEHTA
— CBOMCTBA, KOTOPBIE MIO3BOJISAIOT pa3padaThIBaTh MPOIPAMMHBIN KOJI, JIMIIEHHBIN JABYCMBICIEHHOCTEH U
HECTaOMJIBHBIX Y4YacTKOB. [ J1aBHBIM BONpoC, Ha KOTOPBIA JOJKEH OTBETUTb MHCIIEKTOP MPHU MPOBEPKE
BHYTPEHHUX CBOMCTB JAOKyMeHTa: "OmnpeneneHsl T TpeOOBaHHUS TaK, YTOOBI KOJUIEKTUB Pa3pabOTIYMKOB
cMor paborate ¢ HUM?" wiM uHade "DTU TpeOOBaHMS HEABYCMBICICHHBI, MOJHBI U ABTOPUTETHO
BbIpaxkeHbI?". TIponiecc MHCIIEKIIMM MOXKET IIOMOYb OTBETUTh HAa 3THU BONPOCHI, & CIUCOK KOHTPOJBHBIX
BOIPOCOB, MTPEJICTABJICHHBII HUXKE, MOXKET OBITh UCIIOJIb30BaH IIPU MPOBEAECHUMN NHCIEKIIHA:

1. SBnsiercs nm Kaxkmoe TpeOoBaHHWE CcoOBepIIeHHO HeaBycMbIcaeHHbBIM? (Ecmm tpeboBanue
IIPOYECTh MOAPSA HECKOJIBKO pa3, JieNas yAapeHue cHavajla Ha IIEPBOM CJIOBE, IOTOM - Ha BTOPOM, 3aTEM
- Ha TPETbEM U T.[., OyJIET JIU IIPU 3TOM MEHATHCS CMBICI 3TOr0 TpeboBaHuUsA?)

2. CymecTByeT 1M AJs KaXJIO0r0 M3 YCTAaHOBJIEHHBIX TPeOOBAaHUI HEKOTOPBIM KOMIIETEHTHBIN
CHELMAJIUCT, KOTOPbIA CMOXET CKa3aThb IIOCe 3aBepIleHUs pa3paOOTKH, BBINOJIHEHO JIM JaHHOE
TpeboBanue wuiau Her? OmpeneneH JM METOJX pelIeHUus S3ToW mpoOieMbl B JIOKyMEHTAllUM IO
TpeboBaHUAM?

3. CymecTByeT J1 Kakue-1100 He YCTaHOBJIEHHBIE I OTCYTCTBYIOILIME TPeOOBaHUS?

4. CyiecTBYIOT JIM CPeIH 3aJJaHHBIX TaKhe TPEOOBAHUS, KOTOPHIE HE SIBISIOTCS HEOOXOTUMBIMU?

5. Ecim cymecTByrOT Kakue-mu00 KOHQUIMKTyIOIMEe TpeOOBaHMS, HM3BECTHO JIM IIOHSITHOE
pelaroniee NpaBuio, B KAKUX CUTYallUIX KaKoMy TpeOOBaHUIO CIIEIyeT OT/IaBaTh MpearouTeHne?

OcobennocTH 3Tana 3aBepieHns

BnusiHue HecornacoBaHHOCTH JTOKYMEHTAllMM Ha mpolecc pazpabotku. TpaccupoBka M3MeHEHUI
Ha nporpaMMmHblid koj. [lepBuuHas MHCIEKIMs NMPOEKTHOM AOKYMEHTAIMM, KAaK MPABUIIO, IPOBOAMTCS
TOTJa, KOIrjla cama IMporpaMMHas cucTeMa elle He HamucaHa. OJIHaKo NMpu MNPOBEACHUUM HHCHEKIUH
U3MEHEHMH B TpeOOBaHUAX K yxke paboraromied cucreme (Hampumep, Ipu OOHOBJIEHUU €€ BEpPCHH),
MOKET MOTpPeOOBaThCA KOMIUIEKCHas] OJHOBpEMEHHasi MHCIEKIMS JTOKYMEHTAllUW U CO3/IaHHOTO Ha ee
OCHOBE NPOrpaMMHOro koja. IIpm 3TOM MOXET BO3HUKHYTh CHUTyallMs, KOI/la W3MEHEHHs, KOTOpbIE
TpeOyeTcsi BHECTH B JOKYMEHTAlMI0 IO pe3ylbTaTaM MHCIEKIMH, TpeOyIoT COOTBETCTBYIOIIETO
U3MEHEHMs B IMpOrpaMMHOM Koje. Pemienune »3Toi mpoOiieMbl JIOCTUTAETCSl HUCMOJIb30BAaHUEM
TPacCUPOBOYHBIX TAOJIHII.

Heckonbko MHasi cuTyalusi BOSHUKAET B ClIy4ae, KOrjga KOMIUIEKCHAs MHCIIEKIMS IPOBOJUTCS HE
rocJjie U3MEHEHHUs TpeOOBaHUM, a MOcje 3aBEpIICHUs BCEHW LETOYKHM M3MEHEHUN — I0Ciie W3MEHEHHUS
(GYHKIMOHATIBHBIX TPEOOBaHUH, apXUTEKTYpPbl, HU3KOYPOBHEBBIX TPEOOBaHUI W MpOrpaMMHOro koxa. B
TOM cllydyae MpU OOHAPYKEHUWU TPOTHUBOPEUMBHIX TpPeOOBaHMM HEOOXOAMMO BBIIBUTH BCE YacTH
IIPOrPaMMHOM CHCTEMBI, KOTOpBIE pean3yloT 3TU TpeboBaHus. B cimyuae, eciau pa3paboTka 3THX dacTeit
BBITNIOJHSIACH Pa3HBIMU JIIOJbMHU, MOTJIA Pa3jMyaThCs U TPAKTOBKA IPOTHUBOpPEUMBBIX TpeOoBaHuil. B
3TOM Ciy4ae JUKBHUIAIMS MPOTUBOPEUMBOCTH MOXKET TIOBJE€Yb 3a COOOW «BOJHY H3MEHEHUI» B
IIPOEKTHOM JOKYMEHTallMM M HCXOAHBIX TEKCTax cHucTeMbl. Jlns Toro, 4roObl H30eXaTb «BOJH
W3MEHEHUI» [0 3aBEPIICHUI0 HWHCIEKUIUN PpPEKOMEHAYETCSl MPOBOJUTH €€ IMO3TallHO JO0 Hayaia



CIICAYIOIIETO dTana >KU3HEHHOro MHKIA WIM J0 pa3palOoTKU JOKYMEHTOB CJEIYIOIIEr0 YpPOBHSA
JEeTaIU3aLHH.

®opma npeacraBieHus pe3yJabTara:

Lens paboTsl

Beenenue

[TporpamMmHO-anmapaTHBIE CPEJICTBA, UCTIOIb3yEMbIE IIPY BBITOJIHEHUH PAOOTHI.
Onucanue paboTbl

3axiroueHue (BbIBO/bI)

Crnucok ucnosab3yeMoi JTUTepaTypsl

oukrwnE

Kpurepun oneHku:

Pabota BeITIONTHEHA TIOJHOCTHIO U HE COJICPIKUT OIMIUOOK, CTYACHT IPaMOTHO MPEACTABUI OTYET —
OLIEHKA «OTIMYHO.

PaboTta BBIIIONTHEHA MOTHOCTHIO, HO COJCPXKHT HE Ooiee IBYX OMIMOOK, CTYASHT TIPaMOTHO
MIPEJICTABUI OTYET — OL[EHKA «XOPOIILIO.

PabGora BbImONHEHa C OMMOKaMH, CTYIEHT NPEACTaBWI KPaTKWid OTYEeT — OICHKA
«yJOBJIETBOPUTEIIBLHO.
PaGora BemonHeHa ¢ TpyObIMH OHmHMOKAMH, OTYET COCTABICH HErPaMOTHO — OIICHKA

CHECYHOBJICTBOPUTCIIBHOY.



JlaGopaTopHoe 3ansaTue Ne 13
CrarndyecKHii 1 JMHAMNYECKUH aHAJIN3 KOJAa

Iesab: npoBecTH cTATMYECKUH M JAMHAMHUYECKUI aHaIM3 KOAAa IMPOrPaMMHOI0 OOeCIeuyeHMs,
MPOBECTH pe(haKTOPUHT KOAA.

Beinosinus patdory, Bel Oyaere:

ymemp:

— VY1 ncnonp30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIB! I IOMYYEHUS KOJAa C 3aJaHHOM (DYHKIMOHATBHOCTBIO U CTEIEHBIO
KauecTBa;

— Y3 aHanu3upoBaTh IPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALHIO;

— Y4 wucnonp30BaTh  ClICNUAIM3UPOBAHHBIE TpadUuecKhe CpelcTBa TMOCTPOSHUS M aHAIU3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y11 BbIBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CllelM(pHKaLUi;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IPOTOKOJBI M CTAHAAPThl (hopMaTHpPOBAHUS
COOOIIEHNI;

— Y13 BbINOMHATH TECTUPOBAHUE UHTETPALIUH;

— Y14 opranuzoBbIBaTh 10cTOOpabOTKY JaHHBIX;

— Y15 co3pnaBarh KJ1acChl- UCKJIFOUEHUSI HA OCHOBE 0a30BBIX KJIACCOB;

— Y16 BBIIOMHATH PyYHOE U aBTOMaTU3MPOBAHHOE TECTUPOBAHKUE IPOIPAMMHOI0 MOJTYJIS;

— Y17 ucnonb30BaTh UHCTPYMEHTAIILHBIE CPEZCTBA OTJIA/IKU [TPOTPAMMHBIX IIPOYKTOB.

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

3ananne:
[IpoBenuTe craTMyeckuit W JAMHAMHUYECKUI Koja pa3pabOTaHHOIO MPOTPaMMHOIO TPOJYKTa
(mrabopatoproe 3amanue Ne 11), ocyiiecTBUTe peakTOPUHT KOAa PU HEOOXOIUMOCTH.

Ilopsinok BbINOJHEHHS padOThI:

1. MW3yuuTh npennaraemblii TEOpETHUECKUI MaTepuall o TEME.

2. IlpoBecTn cTaTHYecKHil U AMHAMHYECKUI aHAIN3 KOJa.

3. BroiOpatb Mostynu U1 peakTOpHHra Koja, IpoBecTH pehakTOPUHT KOJa.
4. CdopmupoBaTh OTUYET O paboTe.

Xoa paGoTsI:
Kparkue TeopeTuueckue cBeeHHs

(I)OpMa.Hle)le HHCICKIMHA ITPOrpaMMHOro Kojaa

[Iponiecc ¢opManbHOM HHCHEKIMM MPOrPAaMMHOTO KOJa TOAYMHSETCS BCEM IpaBUIIaM,
OTIpeIeTICHHBIM JIJIsI a0CTpakTHON (HOpMaNTbHOM HMHCHIEKIIUU, OJHAKO, UMEET HEKOTOpPhIE OCOOEHHOCTH,
CBSI3aHHBIE, B MIEPBYIO OUYEpPEab CO CTPYKTYpPOH MHCIEKTHPYEMOIO MPOTrPaMMHOTO KOJAA, a TaKXKe C TEM,
YTO OOBIYHO HHCIICKTUPYIOTCA YYAaCTKHM KOJ4, KOTOPBIEC HEBO3MOXHO IIPOBEPHUTH IIPU ITOMOIIH
aBTOMAaTU3MPOBAHHOTO TECTUPOBAHUS, OCHOBAHHOTO Ha TECTOBBIX MTPUMEPAX.

Oco0eHHOCTH ITaNa NPOCMOTPA HHCIEKTHPYEMOro Kojia

Beienenue KiIO4eBBIX TOYEK M IOCTPOCHHE WM HCHOJb30BaHME Tabmuil TpaccupoBkH. [lepen
Ha4YaJlOM IpPOCMOTpa UCXOOHOI'o KoJa pCKOMEHAYECTCIA OTMETUTH ITYHKTEI Tpe6OBaHHﬁ, Ha COOTBETCTBHUE
KOTOPBIM IPOBEPSIETCS UCXOIHBIN KOJI, @ TAKXKE 3amucaTh 00OCHOBAHUS TOTO, TOUYEMY 3TH TpeOOBaHUS HE
MOTYT OBITh MPOBEPEHBI B aBTOMAaTHYECKOM pexkuMe. [locie 3TOro MOKHO MEPeXOAuTh K MPOCMOTPY
COOCTBEHHO MCXOJHOTO Koja. Bce moMeTKku, KOTOpBIE MPHUAETCS BHOCUTH B XOJ€ WHCIIEKTHPOBAHUS B
MCXOJHBIN KO HE0OX0ANMO aenaTh He B (aiine, XxpaHsmeMcs B 0a3e JaHHBIX MPOCKTA, a B €ro KOIHH,
KOTOpasi HOTOM OyZeT MOAIINTA K MaTepraiaM nHcrekuy. Komus Moxer OBITh B TOM ke (opmare, 4To



U HMCXOOHBIM (aiin, nubo pacrneyarana Ha Oymare wiau BbiBeZeHa B ¢opmar DOC, PDF wumm
AQHAJIOTUYHBIN, TOMYCKAIOIUN KOMMEHTUPOBAHHUE.

[Ipy momomM TpaccHpOBOUHBIX TaOJIHMII B HMCXOTHOM KOJ€ OIPEIENSIOTCS WHCIEKTHPYEMbIe
(GYHKLIMU WM METOJIbl, COOTBETCTBYIOLINE HEOOXOAUMBIM TPEOOBAHUIM.

VY4acTKu KO/1a BBIICISIOTCA U OTMEYAIOTCS METKOM MM HOMEPOM COOTBETCTBYIOLIETO TPeOOBAHUSI.
Ecnu ydacTok Koja COOTBETCTBYET TPeOOBAHUSAM, TO HEOOXOAMMO OTMETHTH 3TOT (DakT JMOO LIBETOM
BBIJICJICHUS, TMOO COOTBETCTBYIOIIMM TEKCTOBBIM NpuMedyanueM. Eciin ydacTok Koja umeer npoOiemsl,
3TOT (aKT JAOJIKEH OBbITh OTPAXKEH JIMOO LIBETOM BBLACICHUS, TMOO CCHIIIKOM HAa COOTBETCTBYIOLIMM ITyHKT
CIHCKA 3aMeYaHuil B OJIaHKe WHCTICKIINY.

B ciydae orcyrcTBUS TpacCUpOBOYHBIX TaOiauIl TpeOOBAHMN Ha MCXOIHBIM KOJ PEKOMEH]IyeTCs
JieN1aTh TIOMETKH, IOSICHSIOUIME, TOYEMY MMEHHO [JaHHBIM YYacTOK KoOJa pealu3yeT yKa3aHHbIE
TpeboBaHus. Takue MOMETKH MOMOT'YT Ha 3Tane 00CyKIeHUs JOKYMEHTa.

ITpoBepka ctuna koaupoBaHus. OTIENbHBIM OOBEKTOM IMPOBEPKH NMPH (OPMATHHON HHCIIEKIIUU
IIPOrPpaMMHOTO KOJ1a ABJISI€TCSA CTUIIb KOAUPOBaHMs. B OONbIIMHCTBE IPOEKTOB CYIIECTBYIOT CTaHIApPTHI,
OIMCHIBAIONINE TpaBHiIa OGOPMIICHUS HMCXOIHBIX TEKCTOB MporpaMM M (aiiioB JaHHBIX. HeBepHbIii
CTUJIb KOJIUPOBaHMS HE BIMSAET Ha pPabOTOCIOCOOHOCTH IMPOrpaMMbl B IIEJIOM, HO 3HAYUTENIBHO
3aTpyJHSIET COINPOBOXKACHUE M MOJNACPKKY H3MEHEHUH B XOJ€ JalbHEWILIEro pa3BUTUS CHUCTEMBI.
[TosTOMYy OTKJIOHEHHUS OT CTWISI KOJMPOBAHMS B HHCHEKTHPYEMBIX y4yacTKax KOJa TAKKe TOJDKHBI
OTMEYaThCsl B TEKCTE U B CIIUCKE 3aMEUYaHU.

B HekoTOpbIX ciy4asx HOPOBOJAT HMHCIEKLUH, LEIMKOM HaIpaBiICHHbIE HA HPOBEPKY CTHIISA
KOJMPOBAHUS.

IIpoBepka HaaEKHOCTH KoJa. B HEKOTOPBIX cly4asX pEKOMEHAYEeTCsl MpOBEpATh HaIW4He
Y4aCTKOB, TapaHTUPYIOUIMX poOacTHOCTb, Jak€ €cld TpeOOBaHUS NPSIMO HE ONPEAeIsIoT
HEo0XoaAuMocTH 00pabOTKM HENONYyCTUMBIX 3HaueHuil. B ciydae, eciu NOTEHIMAIBLHO BO3MOXKHA
HEKOppeKTHass paboTa mporpaMmbl U3-3a OTCYTCTBHUS OOpaOOTUMKOB HEBEPHBIX 3HAUCHUH,
PEKOMEHAYeTCs OTMETHTD 3TO B CIIUCKE 3aMEUaHUA.

OcobenHocTH 3Tana nNpoBeieHUusi cOOpaHus

Pacnpenenenue posnell. B cocraBe HHCIIEKTOPOB KeIaTeIbHO UMETh XOTs OBl OJTHOTO CIEIHAIIICTA,
MIPEJICTABISIONIEr0 ce0e OCOOEHHOCTH BBINIOJIHEHUS MHCIIEKTHUPYEMOTO KOJa B pEaJbHOM YCTaHOBKE
CHCTEeMBl. JTO OCOOCHHO Ba)XHO NpPU TECTUPOBAHMM BCTPOECHHBIX CHUCTEM, TECTUPOBAHHE KOTOPBIX
MIPOBOAUTCS Ha ASMyJsTopax. Bo Bpemsi coOpaHHs Takod CIEHUANIUCT MOXET MOMOraTh BEAyIIEMY
OIpeIeNIATh MOCIIEJOBATEIbHOCTh PACCMOTPEHUS 3aMEUaHMi B Cilydae UX OOJIBIIOr0 KOJIUYECTBa.

Vmupasnenue coOpanuem. Ilpu mnpoBeneHnn coOpaHus HELEIECOO0pPa3HO 3a4YUTHIBATH TEKCT
MHCIIEKTHpYeMoro ¢ailia, Kak 3TO OOBIYHO peKkoMeHAyeTcs. BmecTo »Toro Bexnyuiemy Jydiie
OTPAaHUYUTHCS MEPEUUCIEHUEM UMEH (YHKIMI MM METOJOB, 100, B CIydae, eClM B XOJA€ MHCIEKIHNU
IIPOBEPSAETCSI COOTBETCTBHE MCXOJHOTO KoJa TpeOOBaHUSAM — IIEPEUUCIIEHUEM HOMEPOB WIIU
uaeHTuguKaTopoB TpeOoBaHuil. MHcnekTopa npu HaIM4YUM 3aMeYaHUi 10 (QYHKIUU UM TPeOOBAHUIO
MIOJIHUMAIOT PYKY M 3aUUTHIBAIOT 3aMEYaHHUS.

OcobeHHOCTH 3Tana 3aBeplIeHNUs U MOBTOPHOM MHCIIEKIMHT

JlokymMeHTupoBaHue cobpanus. s obierueHust Tpyaa aBTopa MHCIEKTUPYEMOIO JOKYMEHTa I10
UCOPABIICHUIO 3aMEYaHMM, KaXJ0€ 3aMeuaHue, I[pPU3HAHHOE Ha COOpaHUM  CYLIECTBEHHBIM,
pEKOMEHAyeTCs TOYHO TPACCUPOBATh HA CTPOKU MCXOJHOT0O K0J1a M TpeOOBaHUH.

Kontpons 3a BHeceHmeM wu3MeHeHUH. IIpu MOBTOPHOW HHCIEKIMM HUCXOJHBIX TEKCTOB
PEKOMEHYETCSI MCHOJIb30BaTh CHEUAIN3UPOBAHHBIE MHCTPYMEHTAJIBHBIE CpPEICTBA [UIsl CPaBHEHHUS
¢aitnos. I3MeHeHHs IO UTOTaM MHCHEKLUHU JTOJKHBI BHOCUTHCS TOJIBKO B T€ YYaCTKH, K KOTOPBIM ObLIH
BBICKA3aHbl 3aMedaHus. B cinyuae Hammuusi OpyruxX M3MEHEHUH BENyIMH BIIpaBE Ha3HAYUTH HOBYIO
WHCIIEKITUIO B TTOJTHOU (opme.

®opMasIbHbIe HHCIIEKIIUM NMTPOEKTHOM JOKYMEHTAIUH

[Ipouecc ¢dopmanbHOM HHCHIEKIMM MPOEKTHOW [OKYMEHTAllMW IOAYMHSETCS BCEM IpaBHIIaM,
OIpeJIeIEHHbIM JJIsi a0CTpakTHOW (hOpManbHOM HMHCHEKIMH, OJJHAKO, UMEET HEKOTOphle 0COOEHHOCTH,
CBSI3aHHBbIC, B IIEPBYI0 OdYepenb, C TEM, 4YTO Yy TPOEKTHOM JOKYMEHTallud IpOBEpseTCs ee
HENPOTUBOPEUMBOCTD U MOJIHOTA. TOYHOE ONpEAEIEHUE I3TUX TEPMUHOB B paCCMaTpPUBAEMOM KOHTEKCTE



3aTPYAHUTENBHO, TOATOMY IO/ HENPOTUBOPEUYMBOCTHIO OyleM IMOHMMATh OTCYTCTBUE B TMPOEKTHOM
JOKYMEHTAIMM TPeOOBaHUH, C MPOTUBOIIOJIOKHBIM CMBICJIOM, COIJIACHO KOTOPBIM BO3MOXKHO HECKOJIBKO
COBEPILICHHO pa3JIMYHBIX BAPHAHTOB peaju3allii MporpaMMmHoOil cuctembl. Ilog momnoToit Oynem
[IOHUMAaTh JOCTATOYHOCTh TPEOOBAaHUI JUIsl OIHO3HAYHOMN peasln3aluy IOBEICHUS CUCTEMBI.

OcobenHocTH 3Tana NpocMoOTPa AOKyMeHTALMHU

IIpu nHCHEeKTHpPOBAaHUHU TPEOOBaHUM K CHCTEME, KaK MPaBUIJIO, pACCMAaTPUBACTCS KaK «BHELIHSS,
TaKk M «BHYTPEHHss1» HMH(OpMAaIus, Kacaromascs TaHHOTO JokyMmeHTa. lloj BHemHed uHbopmarmen
IIOHMMAETCs B MEPBYIO OYepellb CyTh TEXHUUYECKUX PELICHUH, NPUHATHIX MPU pa3paboTKe CUCTEMBI, T€
MPUHIUIBI, KOTOPBIE OTJIMYAIOT €€ OT JPYTUX CUCTEM.

IIpu 3TOM mpoBepsieTcs COrNIacOBAaHHOCTh TpeOoBaHUM ¢ 3TMMHU npuHUMnNamu. [lox BHyTpeHHEH
uHpopManuel MOHUMAETCS MPEK/E BCETO BHYTPEHHAS LEJIOCTHOCTh U HEMPOTUBOPEUYHUBOCTD JIOKYMEHTA
— CBOICTBa, KOTOpPbIE MO3BOJISIIOT pa3padaThiBaTh NPOrPAMMHBINA KOJ, JIUIIEHHBIN BYCMBICICHHOCTEH U
HECTaOMJIBHBIX YYacTKOB. [ JIaBHBIM BOMPOC, HA KOTOPBIA JOJKEH OTBETHTb MHCIIEKTOP MPH MPOBEPKE
BHYTPEHHUX CBOMCTB AoKyMmeHTa: "OnpezneneHsl U TpeOOBaHUS TaK, YTOObI KOJUIEKTUB Pa3pabOTUMKOB
cmor paborate ¢ HuM?" wium uHa4Ye "DTH TpPeOOBaHUS HEIBYCMBICICHHBI, MOJHBI M aBTOPUTETHO
BbIpakeHbl?". [Iporecc MHCHEKIMY MOXKET IIOMOYb OTBETHTh Ha 3TH BOIPOCHI, @ CIIMCOK KOHTPOJIbHBIX
BOIIPOCOB, MPEJICTABICHHBIN HUXKE, MOXKET OBITh HCIIOJIB30BaH MIPHU MPOBEACHUHN WHCIICKITHIA:

1. SBnsiercs nu Kaxkpaoe TpeOOBaHME COBEpIIEHHO HeaBycMbicieHHbIM? (Eciu TpebGoBanue
IIPOYECTh MOAPST HECKOJIBKO pa3, JieNas yAapeHue cHavaja Ha IIEpBOM CJIOBE, IOTOM - Ha BTOPOM, 3aTEM
- Ha TPEThEM U T.J., OyJIeT JIU IPU 3TOM MEHSThCS CMBICII 3TOr0 TpeOoBaHuUA?)

2. CymecTByer JId s KKIOTO M3 YCTAHOBJICHHBIX TPEOOBAHHMA HEKOTOPHIH KOMITETCHTHBIN
CIIELIUAIUCT, KOTOPBIH CMOXKET cCKa3aTh IIOCIE 3aBeplIeHUs] pa3paOOTKH, BBINOJHEHO JM JaHHOE
TpeboBanne wnu Her? OmpeneneH JM METOX peHIeHUs OSTOW TpoOIeMbl B JIOKYMEHTAMH TI0
TpeOoBaHUAM?

3. CymiecTByeT JiM Kakie-1100 HE YCTAaHOBJIEHHbIE WIIM OTCYTCTBYIOLIME TPeOOBaHUs?

4. Cy1ecTBYIOT JIU CpE/IM 3aJJaHHbIX TaKHe TPeOOBaHU, KOTOPbIE HE ABISIIOTCS HEOOXOAUMBIMU?

5. Ecnm cymecTByHOT Kakue-Tu00 KOH(IMKTYIOIIHE TpeOOBaHUS, W3BECTHO JIM TOHSITHOE
pelarolee npaBuiio, B KAKUX CUTYalUsX KAKOMY TpeOOBaHUIO CIEyeT OTJaBaTh NpeanoYTeHue?

OcobenHocTH 3Tana 3aBepLIeHns

BnusiHue HecoriaacoBaHHOCTH JOKYMEHTAallMM Ha mpolecc pa3zpaboTku. TpaccupoBka M3MEHEHHH
Ha TporpaMMHBIA Kof. [lepBHuyHasi MHCHEKIHS MPOEKTHOW JOKYMEHTAIMH, KaK MPaBUIIO, MTPOBOIUTCS
TOrJa, KOT/la caMa IMporpaMMHas cucTeMa emle He HamucaHa. OJHaKo MpH NpPOBEIEHUHM WHCIEKLUU
U3MEHEHUH B TpeOOBaHUAX K YK€ paloTtaromied cucreme (Hampumep, npu OOHOBJIEHHU €€ BEpCUN),
MOJKET MOTpeOoBaThcs KOMIUIEKCHAsI OJHOBPEMEHHAs MHCIEKIMs JOKYMEHTAllMM M CO3[JaHHOTO Ha ee
OCHOBE TPOTPaMMHOTO Koja. IIpm 3TOM MOXET BO3HHMKHYTH CHUTYyalHs, KOTJa W3MEHEHHs, KOTOpbIE
TpeOyeTcss BHECTH B JOKYMEHTAI[MIO0 [0 pe3yJbTaTaM MHCHEKIUH, TPeOyIOT COOTBETCTBYIOIIETO
W3MEHEHHs B TMPOrpaMMHOM Koje. PemeHune »3TOH mMpoOJieMBbl JTOCTUTAETCS HUCIOIh30BaHUEM
TPACCUPOBOYHBIX TAOIHII.

Heckonbko MHAas cuTyalusi BO3HUKAET B CIydae, KOrJa KOMIUIEKCHAsT MHCIIEKITUS TIPOBOIUTCS HE
nocjae M3MEHEHUs TpeOOBaHMiA, a TOCIe 3aBEepIIEHUS BCEH LIETOYKM M3MEHEHHH — IMocie M3MEHEHUs
(GYHKIIMOHATBHBIX TPEOOBaHUH, apXUTEKTYpPhI, HU3KOYPOBHEBBIX TPEOOBAaHUI W MPOTpaMMHOTO Koaa. B
3TOM Cllydae NpU OOHApYKEHHWU MPOTHBOPEUUBBIX TpPeOOBaHUII HEOOXOIUMO BBIIBUTH BCE YACTH
MIPOrpPaMMHOI CUCTEMBI, KOTOPbIE peau3yIoT 3TU TpeboBaHus. B ciyuae, eciu pa3paboTka 3THX yacTen
BBINOJIHATIACH PA3HBIMU JIIOABMM, MOTJIa Pa3MyYaThCsl M TPAKTOBKA MPOTHBOPEUUBBIX TpeOoBaHuil. B
3TOM cllydae JHMKBUAALMS MPOTUBOPEUMBOCTH MOXKET IOBJE€Yb 3a COOOW «BOJHY H3MEHEHHiIl» B
MPOEKTHOM JOKYMEHTAllMM M HCXOAHBIX TEKCTax cucTeMbl. [lyis Toro, 4toObl H30eXaTh «BOJH
W3MEHEHUI» [0 3aBepIIEHUI0 HWHCHEKIUH pEeKOMEHAYeTCsl MPOBOJUTH €€ IMO3TallHO JI0 Hayala
CIIEAYIOIIEr0 dTamna >KU3HEHHOrO MLHMKIAa WIM J0 pa3palOTKU JIOKYMEHTOB CJEIYIOIIEro YpPOBHSA
JeTaTu3aluu.

®opma nmpeacTaBjieHus pe3yJbTaTa:
7. llenb paboTbl



8. Baenenue

9. IlporpammHo-anmnapaTHble Cpe/ICTBA, UCIOIb3yEMbIE TIPU BHITIOJTHEHUH PAaOOTHI.
10. Onwucanue paboTbI

11. 3axmroueHue (BBIBOJIBI)

12. Cnucok ucnosabp3yeMoil JUTepaTyphl

Kpurtepun onenkmn:

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

PaGoTta BBIIIOJHEHA MOJHOCTBIO, HO COJCPXKHUT He Oosee JBYX OHIMOOK, CTYIEHT TI'PaMOTHO
IIPEICTAaBUI OTYET — OLIEHKA «XOPOILIOM.

PabGora BEIIIOJHEHA C (HHH6KaMH, CTYACHT TIPECACTaBUII KpaTKHﬁ OT4€T — OIICHKa
«YyHAOBJICTBOPUTCIIBHOY.
PaGora BEIIIOJHEHA C F]Z)Y6BIMI/I OH.IPI6K&MH, OTYET COCTABJICH HETPaMOTHO — OICHKa

«CHECYHOOBJICTBOPUTCIILHO.



JlabopaTopHoe 3ansiTue Ne 14
ITocTpoeHue TecTOBOI MOIe M IPOTPAMMHOI0 00ecIeYeHusl.
dopMupoBaHHE METPHUK /IVISl OLIEHKH Ka4eCTBa MPOrpaMMHOI0 odecrneyeHusl.
CocraBjieHue TeCT-IJIAHOB, (POPMHUPOBAHUE TECTOBOM JTOKYMEHTAIMU

Heab: u3y4ynuTh OCHOBHBIC MPUHIUIBI Pa3padOTKH TECTOBOM MOIENH MPOrPAMMHOTO O0OECIICUCHUS;
chopMUpOBaTh METPUKK JUIsI OLEHKH KadecTBa IPOTPAMMHOTO MPOJYKTA; COCTAaBUTh TECT-IUIAH;
chopMUPOBATH TECTOBYIO JOKYMEHTAIIHIO.

Bbinosinus padory, Bel Oyaere:

ymembs:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHUH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIFHOCTBIO U CTEHECHBIO
Ka4ecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JTOKYMEHTAIIHIO;

— VY4 wucnonb3oBarth CHEMUATM3UPOBAaHHbIE TpaduyecKkre CpeAcTBa IMOCTPOSHHS U aHAIW3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— VY11 BBISBIATH OMIMOKH B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICTIH(DHKAITHIA;

— VY12 wucnonp30BaTh pa3iMYHBIC TPAHCIIOPTHBIC TPOTOKOJBI W CTAaHAAPTHI (HOPMATHPOBAHUS
COOOILIEHHI;

— Y13 BBINOJIHATH TECTUPOBAHNE UHTETPALUY;

— Y14 opranu3oBsIBaTh I0CTOOPAOOTKY TaHHBIX;

— VY15 co3maBaTh KJIacChI- HCKIIFOUYCHUS Ha OCHOBE 0a30BBIX KJIACCOB,;

— Y16 BBIIOJNHATH pyYHOE U aBTOMaTU3UPOBAHHOE TECTUPOBAHHUE TPOrPAMMHOIO MOJTYJISL;

— Y17 ucnonb30BaTh UHCTPYMEHTAIBHBIE CPECTBA OTJIA/IKU MTPOTPAMMHBIX TIPOYKTOB.

MarepuajnbHoe o0ecnieyeHue:
I[Taker Microsoft Office, noctym x Internet pecypcam, Visual Studio.

3aganmue:

N3yunte OCHOBHBIC NPHUHIUIIBI Pa3paOOTKH TECTOBOW MOIEIM MPOTPAMMHOTO OOECIeYeHHsT U
MOCTPOWTE TECTOBYHO MOJENb Js Pa3pabOTaHHOIO MPOrpaMMHOrO Mpoxaykrta (nabopatopHoe 3amanue Ne 11);
chopMupyiTe METPUKH [UJIsi OIIEHKM KadecTBa NPOrPaMMHOTO TIPOJYKTA; COCTAaBbTE TECT-IUIAH;
chopMUPYHTE TECTOBYIO JOKYMEHTAIIHIO.

IHopsaok BbINOJIHEHUS PA0OTHI:
1. WM3yuuth npemyiaraeMblii TEOPETUUECKUN MaTepUal 110 TEME.
2. TlocTpouTh TECTOBYIO MOJENb Ul Pa3padOTaHHOIO MPOrPAMMHOIO IPOAyKTa (1abopaTopHOE 3aMaHue
Ne 11).
CdopmupoBaTh METPUKY 7Sl OLIEHKH KauecTBa pa3pabOTaHHOTO MPOTPAMMHOTO MTPOIYKTA.
CocraBuTh TECT-IIJIAH )1 Pa3padOTaHHOTO MPOTPAMMHOTO MPOIYKTA.
CdopmupoBaTh TECTOBYIO TOKYMEHTAILIUIO JIJIsl pa3pab0TaHHOTO MPOTPAMMHOTO IPOAYKTA.
Pa3pa6OTaTB ayarpaMmMy BapHaHTOB HUCIIOJIB30BAaHUA U AUarpaMmy COCTOSTHUH U IIOCJIICAOBATCIBbHOCTHU
¢ ucnonb3oBaHueM s3bika UML nmst 3aganHON ipeaMeTHON 0071acTH B COOTBETCTBUU C TPEOOBAHUSMHU.

7. CdopmupoBarh oT4eT 0 padoTe.

ok

Xox pa0doThI:
Kparkue Teopernuyeckue cBeeHHA
21.]'[51 p33pa6OTKH TECTOBBIX CHHCHAPHUECB U BBITIOJHCHUSA TECTOB HUCIIOJIB3YIOTCA CUCTEMBI YIIPABJICHUSA
TCCTUPOBAHUCM, CYIIICCTBCHHO IMOBBIIITAIOIINE TPOU3BOAUTCIBHOCTD TGCT-I[HBafIHepOB " TCCTUPOBIIUKOB,
a Tak)ke 0o0ecreunBarole BUAMMOCTb YPOBHS KauecTBa MPUIIOKEHUH Cped BCEX YYaCTHUKOB IPOEKTA.



TecToBble CIICHApUU HEPA3PHIBHO CBS3aHBI C TPEOOBAHUSMHU, U3MEHEHHUS B KOTOPBIX JOJKHBI
CBOEBPEMEHHO OTPa)kaTbCAd B TECTOBOW JOKYMEHTALMH, YTO IMO3BOJISIET CHEJaTh CUCTEMA YIPABJICHUS
KU3HEHHBIM LIUKJIOM pa3pabOTKU IPUIIOKEHUH, IPU IIOMOIIY MEXaHU3Ma TPACCUPOBOK.

[Ipu BBINTONIHEHUH TECTa TECTUPOBIIMK OTMEYAET PE3YJIbTAT MPOXOKAECHUS OJHOTO 1Iara WM BCEro
TECTOBOTO CLIEHAPHS, IPUKPEIUIIET OOHAPYKEHHBIE OIMOKHU U JPYTyI0 BCIIOMOTaTeIbHYIO HH()OPMAIHIO:
CKPUHILOTBI, JaMIIbl, JJOTH U T.II.

TecroBble cuieHapuy yI00HO OOBEIMHATH B TECT-IIAHBI 10 HA3HAYCHHUIO:

—  TECTHPOBAHUE PEJin3a, TO €CTh OUEPETHON BEPCUU MTPOIYKTA;

—  TECTHpPOBAHHE Pa3BEPTHIBAHUS;

—  TeCTHpOBaHHE YI00CTBA UCTIOIH30BAHUS;

—  KOH(UTYpalMOHHOE TECTHPOBAHMUE;

—  TecTHpoBaHHE 0€30IacCHOCTH M T.II.

3auacTyro py4HOE TECTMPOBAHHE MPEBPAIIAECTCA B PYTHUHY U 3aHMMAET 3HAUYUTEIbHOE BpEMS, 4TO
OTPULIATEIILHO CKa3bIBAETCSI HA CKOPOCTH BBIIYyCKa pPEIM30B. ABTOMAaTH3alUs TECTUPOBAHUS TO3BOJISIET:

—  BBICBOOOJUTH peCypChl Ui IpOBeAeHUs 00Jiee CI0KHbBIX BUIOB TECTUPOBAHMS;

—  CHU3UTH KOJMYECTBO A€()EKTOB, JOXOIAIUX O CTaJUN KOHTPOJIS KauecTBa;

—  YCKOPWTB BBIIIYCK PEIIU30B.

CBeneHue pe3ysabTaTOB aBTOMATUYECKUX M PYYHBIX TECTOB B CHCTEME YIPABJIEHUS KaueCTBOM,
II03BOJIIET BCEM YYAaCTHHUKAM IIPOEKTA BUACTh YPOBEHb KaYeCTBA OYEPEIHOIO pelau3a, KOHTPOJIUPOBATH
€ro U3MEHEHHE U OMUPATHCS Ha ATY MH(OPMAIUIO MPH ITITAHUPOBAHUH CBOCH PaOOTHI.

IlosryyeHne pe3yibTaTOB TECTHPOBAHUS U UX AHAJIN3

[TonmyyeHue pe3ynbTaTOB TECTUPOBAHUS HAINPSMYIO 3aBUCHUT OT CPEICTB TECTHpPOBaHUA. B mMoem
cirydae 3To ObUT BCTpOeHHBIN B 1C MEXaHU3M OTIIAJIKH M CHCTEMa KOHTPOJISI OLTUOOK.

Ilepen nomyuenuem pe3ynbTara IporpaMMa IpoXOAUT HECKOIBKO YPOBHEN:

1. TectupoBaHue KOMIIOHEHTOB — TECTUPYETCSI MHUHHMAaJIbHO BO3MOXHBIA JJII TECTHUPOBAHUS
KOMIIOHEHT, HalpuMep, OTICNbHBIH Ki1acc WM (QyHKIUsA. YacTo TecTUpOBaHME KOMIIOHEHTOB
OCYILIECTBISIETCS pa3pabOTUYMKaMU IPOrPaMMHOT0 0OecTIeueHUs!.

2. UHTerpallmoHHOE TECTUPOBAHUE — TECTUPYIOTCS HMHTEp(Erch MeXJy KOMIIOHEHTaMH,
nojicucTeMamMu Win cucreMamu. I[Ipu Hammumm pesepBa BpeMEHM Ha JIaHHOM CTaguu TECTHPOBAHUE
BEIETCSI UTEPALIMOHHO, C IOCTENIEHHBIM MOAKJIIOUEHUEM TOCIENYIOIIMX OJICUCTEM.

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

4. Anbda-recTUpoBaHHME —  HUMHUTALUS  pealbHOM  pabOTBl C  CUCTEMOH  IITAaTHBIMU
pa3paboTuvkamu, MO0 peanbHas pabdoTa ¢ CHUCTEMOH MOTEHIUAIBHBIMU I0JIb30BATENIMHI/3aKa3UMKOM.
Yame Bcero anb(a-TeCTUPOBAHME IPOBOJUTCS HAa paHHEH cTaguu pa3pabOTKU NPOAYKTa, HO B
HEKOTOPBIX CIIy4asX MOXET NPUMEHATHCA [UId 3aKOHYEHHOI'O IPOJAYKTa B KAauyeCTBE BHYTPEHHETO
NpUEMOYHOr0 TecTupoBaHusa. MHorna anbga-TecTUpOBaHHME BBIMNOIHIETCA MOJ OTIAAYUKOM WIH C
UCTOJb30BAHUEM  OKPYXKEHHs, KOTOpOE€ IIOMOTaeT OBICTPO BBIABIATh HAWJAEHHBIE OLIMOKH.
OO6Hapy>keHHbIe OIHUOKKM MOTYT OBITh NEpeJaHbl TECTUPOBIIMKAM JIJISl TOMOJHUTENBHOTO HCCIeI0BaHUS
B OKpPY>KE€HHH, TOJOOHOM TOMY, B KOTOPOM OYZET UCIOJIb30BaThCS MporpamMmma.

5. bera-rectupoBaHMe — B HEKOTOpPBIX  CIIy4asX  BBIIOJHSETCS  pPacHpOCTpaHEHHUE
IpeBapUTEeIbHOW BepcuM (B Cilydyae MPONPUETAPHOTO TMPOTPaMMHOIO OOECIEUEeHUsT MHOTAA C
OrpaHUYEHUSIMH N0 (YHKIMOHATBHOCTH MJIM BPEMEHHU paboThl) AJIsi HEKOTOPOH OOJbILEH IPyIIIbI JIULL C
TeM, YTOOBI YOEIUTHCS, YTO MPOAYKT COACPKHUT JOCTATOUHO Majo omubok. MHoraa Gera-rectupoBaHue
BBINOJIHSAETCS I TOTO, YTOOBI OTYYUTh OOPATHYIO CBSI3b O MPOAYKTE OT €ro OYAYIIMX MOJIb30BaTeNei.

YacTto 151 cBOOOTHOTO M OTKPBHITOTO MPOTPAMMHOIO OOECTIEUYECHHS CTaaus aib(a-TeCTUPOBAHUS
XapakTepu3yeT (yHKIMOHAJIbHOE HAINOJHEHHE KOJAa, a OeTa-TeCTUPOBAHUS — CTaJUIO0 HCIPaBICHUS
omnoOok. Ilpn 3TOM Kak mpaBMIIO Ha Ka)JOM 3Tale pa3pabOTKU MPOMEXYTOUHBIE PE3yJbTaThl PaOOTHI
JOCTYIHBI KOHEUHBIM I10JIb30BaTEIISIM.



MeTpuKH AJ1 OLIeHKH Ka4eCTBAa NPOrPaMMHOI0 NMPOAYKTA

B Hacrosiiee Bpemsi B IporpaMMHOI WHKEHEPUH ellle He chOopMUPOBaIach OKOHYATENIbHO CHCTEMA
MeTpuK. JIeHCTBYIOT pa3Hbie TOXO0/IbI K ONPEACICHUI0 nX Habopa 1 MeTo 0B u3Mepenus [10.11-10.13].

Cucrema u3MepeHHUs BKIIIOYA€T METPUKU W MOJENU H3MEpEHUil, KOTOpbIE HCIOJIB3YIOTCS IS
KOJIMYECTBEHHOU onleHku Kadectsa [10.

[Ipu onpenenenun tpedoanuii k [10 3a7at0TCS COOTBETCTBYIOLIME UM BHEUIHUE XapaKTEPUCTUKH
U uX arpuOyThl (MOAXAapaKTEPUCTUKH), ONPEACISAIOLIME pPa3HbIE CTOPOHBI YIPABJIEHUS IPOLYKTOM B
3amaHHOM cpene. [lns nHabGopa xapakrtepuctuk KkadectBa [IO, mnpuBeneHHbIX B TpeOOBaHUSX,
OIIPEAEISAIOTCA COOTBETCTBYIOLIME METPUKH, MOJENIM HMX OLEHKM M JWala3oH 3HAYeHUN Mep Ui
U3MEpEHUs OTJENIbHBIX aTpUOYTOB KayecTBa.

CornacHo crangapty [1.16] meTpuku ompenensroTcst Mo Moaenu usMepenus arpuOyros 110 Ha
Bcex aTamax KL (mpomexyTouHas, BHYTPEHHSISI METpHUKA) U OCOOCHHO Ha STale TECTHUPOBAHUS WU
(yHKIMOHUPOBAHUS (BHEIIHUE METPHUKH ) IPOAYKTA.

OctanoBuMcs Ha kiaccudukanuu metpuk 110, npaBunax i IpoBeAeHHUs] METPUYECKOTO aHAIN3a
U IIpoLecca UX U3MEPEHUSI.

Tunel MeTpUK.

Cyl1ecTByeT TpH THUIIa METPUK:

— METPUKH MPOTPAMMHOIO TMPOJAYKTa, KOTOPbIE HCHOJB3YIOTCS TMPH H3MEPEHHH €ro
XapaKTEPUCTHUK - CBOICTB;

— METPUKH IIpoliecca, KOTOpPbIE MCIOJB3YIOTCS IPU U3MEpeHHH cBoMcTBa npouecca KL
CO3/IaHUA MTPOIYKTA.

METPUKH UCIIOIb30BaHMUSL.

MeTpuKH POrpaMMHOTO TPOAYKTA BKIIIOYAIOT:

— BHEIIHME METPUKH, 0003HAYAIOUINE CBOMCTBA MPOAYKTA, BUAMMBIE M0JIb30BATEIIO;

— BHYTPEHHME METpPUKHM, OOO3HayarolMe CBOMCTBA, BUAUMBIE TOJBKO  KOMAaHJE
pa3pabOTUYUKOB.

BHemnue MeTpuky MpoayKTa - 3TO METPUKHU:

— HaJEXKHOCTHU MPOAYKTa, KOTOPBIE CIIYKAT I ONpEesIeHUs Yucia 1e(eKToB;

— (YHKIMOHAJIBHOCTH, C MOMOIIBIO KOTOPBIX YCTaHABIMBAIOTCS HAJIWYUE U MPABUIBHOCTH
peannzanuu GyHKUUN B IPOAYKTE;

—  COIIPOBOXJIEHHUS, C IOMOIIBIO KOTOPBIX U3MEPSIOTCS PECYPCHI IPOAYKTA (CKOPOCTH, aMSITh,
Cpeaa);IpUMEHUMOCTH TPOJYKTa, KOTOpbIE CIOCOOCTBYIOT —OIPENCIICHUI0 CTENEeHU
JOCTYIHOCTH JIJIsl U3y4EHUS U UCTI0JIb30BaHMS,

— CTOMMOCTH, KOTOPBIMH ONPEAEIAETCS CTOUMOCTD CO3JaHHOTIO MTPOIYKTA.

BHyTpeHHUEe METpUKH NMPOIyKTa BKIKOYAIOT:

— METPUKH pa3Mepa, HeoOXOAUMBbIE Ui U3MEPEHHUs MPOAYKTa C MOMOIIBIO €0 BHYTPEHHUX
XapaKTePUCTHK;

— METPUKH CIO0KHOCTU, HEOOXOAUMBIE JIJISl OTIPEAETIEHUS CII0)KHOCTH MPOJIYKTA;

— METPUKHU CTHJISI, KOTOpPBIE CIYKaT JUIsl ONpeAeNieHUs] MOAXO0JI0B U TEXHOJOTHM CO3JaHus
OTJIEIbHBIX KOMIIOHEHTOB IPOAYKTA U €0 IOKYMEHTOB.

BHyTpeHHUE METpUKH IO3BOJISIOT OINPEAEIUTh IPOU3BOAUTENBHOCTh MPOAYKTA U SBISIIOTCS
PEJIEBAHTHBIMHU 110 OTHOIIEHUIO K BHEITHUM METPUKaM.

BHemHue u BHYTpeHHHME METPUKHM 33Jal0Tcs Ha dtarne QopmupoBanusi Ttpeboanuit k IO u
SIBJIAIOTCSI IIPEIMETOM TUTAHUPOBAHUS U YIIPABJICHUS JOCTUKEHHEM KayecTBa KOHEYHOI'O IMPOrpaMMHOTO
MIPOJYKTA.

MeTpuki TpOAYKTa YacTO OINUCHIBAIOTCS KOMIUIEKCOM MOJENEH Ui YCTAaHOBKH pPa3IMYHbIX
CBOMCTB, 3HAQUEHHUH MOJEIW KauecTBa WJIM NPOTHO3UPOBaHHUA. M3MepeHus NpoBOIATCS, KaK MpPaBUIIO,
nociie KanuOpOBKM METPUK Ha paHHMX dTamax npoekrta. OOmias mepa - CTeNeHb TPacCHUpPyeMOCTH,
KOTOpasi OIPENENSETCS YUCIOM TPace, MPOCIEKUBAEMBIX C MOMOIIBI0 Mojenel cieHapueB tuna UML u
OIICHKOH KOJINYECTBA:

— TpeOoBaHHUI;
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— CIICHApHWEB U JICWCTBYIOIINX JIHII;
— 0O0BEKTOB, BKJIIIOUEHHBIX B CIIEHApUH, U JIOKAJIU3alMsI TPEOOBAHUH K KaXI0MY CLIEHAPHIO;
— TapaMeTpoB U olepaluii o0beKTa u ap.

Crannmapt ISO/IEC 9126-2 onpenensieT CIeIyone TUIIB Mep:

Mepa pasmepa [10 B pa3HbIX eAMHUIIAX U3MEpEHUs (YUCIIO (PYHKIHIA, CTPOK B MPOrpaMMe, pasMep
TMCKOBOM MaMsTH U JIp.);

— Mepa BpeMeHH ((DYHKIIMOHUPOBAHUS CHCTEMBI, BRITIOJHEHUS! KOMIIOHEHTA | JIp. );
— Mepa ycunui (MpOou3BOAUTENBHOCTE TPY/IA, TPYIOEMKOCTH H JIp.);
— Mepa yuyeTa (KOJIMYECTBO OUIMOO0K, YUCIIO OTKAa30B, OTBETOB CUCTEMBI U Jp.).

CrenpanbHOW MEpPOW MOXET CIYXKUTh ypPOBEHb HCIOJIB30BaHUS IMOBTOPHBIX KOMIIOHEHTOB U
U3MEepSeTCsl KaK OTHOIICHHUE pa3Mepa MpOAYKTa, U3TOTOBICHHOTO M3 TOTOBBIX KOMIIOHEHTOB, K pa3Mepy
CUCTEMBI B IIeJoM. J[aHHAs Mepa HCIOJIB3yeTCsl TaKKe MPH ONMpeAesieHUH CTOMMOCTH u kadectBa [10.
[Tpumepsl METPHK:

— o0mree 9rciao 00BEKTOB M YUCIIO TOBTOPHO UCIOIB3YEMBIX;

— ofmiee YuCcio onepanuii, HIOBTOPHO UCIOIb3YEMbIX M HOBBIX OIEpaIlHii;
— YHCJIO KJIACCOB, HACJIEIYIOMINX Crieln(HUecKue onepaluy;

— YHCJIO KJIACCOB, OT KOTOPBIX 3aBUCHUT JaHHBIN KJIacc;

— YHCJIO MOJIb30BaTeNel Kiacca WK onepanuil u Jp.

I[Ipu  omenke  oOmiero  KOJWMYECTBA  HEKOTOPBIX  BEJIMYMH  YaCTO  HCIOJB3YIOTCS
CPEIHECTATUCTUICCKIUE METPHKH (CpelHee YHWCIIO OIepaluii B Kiacce, HACISAHWKOB Kilacca WU
oreparuii kiacca u zip.).

Kak mpaBuiio, Mepbl B 3HAYUTEILHOW CTENCHH SIBISIOTCS CYOBEKTUBHBIMH W 3aBHCAT OT 3HAHUUN
HKCIIEPTOB, NPOU3BOIAIIMX KOJIUYECTBEHHbIE OIEHKA aTpUOyTOB KOMIIOHEHTOB MPOTPAMMHOIO
MIPOJIYKTA.

[TpuMepoM MIMPOKO MCTIOIB3YEMbIX BHEIIHUX METPHUK MPOrpaMM SBIISIOTCS METPUKH XOJCTeaa -
3TO XapaKTePUCTHKHU IPOTPAMM, BBISBISIEMBbIE Ha OCHOBE CTAaTHYECKOW CTPYKTYpPBHI MPOrpaMMBI Ha
KOHKPETHOM $I3bIKE MTPOTPaMMHUPOBAHHUS: YUCIIO BXOXKACHUN HauboJIee YacTo BCTPEUYAIOIINXCS OTIEPaHI0B
M OIEepaTopoB; JJIMHA OMUCAaHHWS IPOTrpPaMMBI KaK CyMMa YHCIa BXOXKJICHUH BCEX OICPAH/IOB H
OTIepaToOpoB U JP.

Ha ocHOBe 3THX aTpuOyTOB MOYKHO BBIYHCIIUTH BPEMs MPOTPaMMHUPOBAHHUS, YPOBEHBb MPOTPAMMEI
(CTpYKTYpHpPOBAaHHOCTh M KadyecTBO) W s3bIKa MPOTpaMMHUpPOBaHUS (aOCTpakiMU CPENCTB sI3bIKa U
OpHUEHTAIIMs Ha PoOJIeMy) U JIp.

B kadectBe MeTpuK mpoliecca MOTYT OBITH BpeMs pa3pa0OTKH, YMCIO OIMMOOK, HalJIeHHBIX Ha
JTare TeCTUPOBaHUs U JIp. [[paKTHYIECKU HCIIONB3YIOTCS CIASAYIONINEe METPUKHU TIpoIiecca:

— ofmiee Bpems pa3paOOTKH U OTAEIBHO BpeMsl IS KaXkKI0HM CTauu;
—  BpeMst MOAU(HUKAIIUU MOJIENIEH;

— BpeMsl BBITIOJHEHUS padOT Ha MPOIECCe;

—  YHCJIO0 HAHJACHHBIX OMIMOOK MPU MHCTICKTHPOBAHUH;

— CTOMMOCTb ITPOBEPKH KAUECTBA,;

— CTOMMOCTb IpoIiecca pa3padoTKH.

MeTpHUKN HCIIONB30BAHMS CIY)KAT JIII W3MEPEHHUS CTEICHU YJIOBJICTBOPCHHS TMOTpeOHOCTEH
MOJIb30BATENs TpU pelieHrur ero 3anady. OHM MOMOTaroT OLIEHWTh HE CBOMCTBA CaMoOW MPOTPaMMEI, a
PE3YNIbTAThI €€ AKCINTyaTalluy - SKCIUTyaTallHOHHOE KadecTBO. [IpuMepoM MOXKET CITY)KHUTh - TOYHOCTh U
MOJIHOTA peanu3allii 3a/Jad  [0JIb30BaTeNs, a TakKe3aTpaueHHbIE pecypchl (TpyAo3aTpaThl,
MPOU3BOJUTEIIGHOCTh W JAp.) Ha JPQPEKTUBHOE  pemieHne 3a7ad  moJib3oBaress. OeHka
TpeOOBaHU TOIB30BATENS TPOBOAUTCS C TTIOMOIIIBIO BHEIIIHUX METPHK.

CrangapTHas OLIEHKA 3HAYEHUI MMOKa3aTesiel KayecTBa

Onenka kadectBa 10 cormacHO 4eTHIpEXypOBHEBOW MOJIENHM KauyeCcTBAa HAYMHAETCS C HIDKHETO
YPOBHS HEpapXWu, T.e. C CAMOTO 3JIEMEHTapPHOTO CBOWCTBAa OIICHWBAEMOTO aTpuOyTa IOKa3aTess
KauecTBa COTJIACHO YCTAHOBJICHHBIX Mep. Ha 3Tame mNpOeKTUpPOBaHMS YCTAHABIWBAIOT 3HAYCHUS



OIICHOYHBIX JJIEMEHTOB IS KaXIOro aTpuOyTra mokaszarens aHamuszupyemoro [1O, BKIIOYEHHOTO B
TpeOoBaHUSI.

ITo onpenenenuto cranpapra [ISO/IES 9126-2 merpuka kauecta [10 npencrasisier coboit "Moaens
u3MepeHus: atpulyra, CBSA3BIBAEMOro C MokaszaTeneM ero kadectBa'. Ilpu m3Mepenuu mnokxazateneit
Ka4yecTBa JIaHHBIA CTaHIAPT MO3BOJIET ONPEACIATH CIETYIONIUe TUIIBI Mep:

— Mepbl pa3Mepa B pa3HbIX eIMHUIAX U3MEpeHus (KOINYeCTBO (PYHKINM, pa3Mep MPOrpaMMBl,
00BEM PECypCoB H JIp.);

— Mepbl BPEMEHH - IIEPUO/IbI PEAbHOTO, MPOIIECCOPHOIO MM KaJIEHAApPHOTO BPEMEHH (BpeMs
(YHKIIMOHUPOBAHMS CUCTEMBbI, BpeMsl BBIMOJIHEHHSI KOMIIOHEHTa, BPEMS HCIIOJIb30BAHUS U
ap.);

— Mepbl yCWIMH - TPOAYKTUBHOE BpeMs, 3aTpaueHHOE Ha pealu3alfio IPOEKTa
(IpOU3BOAUTENBLHOCT,  TPyJa  OTAEIBHBIX  YYaCTHUKOB  TPOEKTa, KOJUIEKTUBHAA
TPYJIOEMKOCTb U Jp.);

— Mepbl HMHTEPBAIOB MEXIYy COOBITUAMHU, HAMPUMEpP, BPEMS MEXAY IOCIEI0BATEIbHBIMU
OTKa3aMu;

— CYETHBIE MEpbl - CUETYMKH IS OINpEIeNIeHHs] KOJIM4YecTBa OOHAPY)KEHHBIX OIINOOK,
CTPYKTYPHOM CIIO)KHOCTH MpPOTPaMMBbI, 4YHCJIa HECOBMECTHUMBIX JJIEMEHTOB, YHCIIA
W3MEHEHUH (Hampumep, YMciIo 0OHAPYKEHHBIX OTKA30B U Jp.).

MeTpuky KadecTBa HCHOJB3YIOTCS NPU OLEHKE CTENEHH TECTHPYEMOCTH C IMOMOINBIO JTaHHBIX
(6e30Tka3Has paboTa, BBIMOJIHUMOCTh (YHKIHM, y10OCTBO NMpUMEHEHUs MHTEp(eicoB MOIb30BaTENEH,
b/l u T.11.) mocne npoBenenus ucnbitanuii [10 Ha MHOXKECTBE TECTOB.

HapaboTka Ha oTka3 Kak aTpuOyT HAJEKHOCTU OIpPEAENseT CpelHee BpPeMsl MEXAY MOSBICHUEM
yrpo3, Hapymarmux O0e30macHOCTh, W OOECIEYHBACT TPYAHOM3MEPHUMYIO OIEHKY yiiepOa, KoTopas
HAHOCHUTCS COOTBETCTBYIOIIUMHU yrpo3amu.OueHb 4acTO OIEHKa MPOTrpaMMbl MPOBOIUTCS MO YUCTY
crpok. [Ipu comocTaBieHNH IBYX HMPOTpaMM, pPeaTu3yIONIMX OJHY MPUKIAJHYIO 33134y, IPEANoYTeHUE
OTJAeTCsl KOPOTKOM mporpamme, Tak Kak e€ cosmaeT Ooiee KBamU(UIIMPOBAHHBIN MEpCOHAN U B HEU
MEHBIIIE CKPBITBIX OIMMOOK W Jierde MoaupuimpoBarb. [Io cTomMocTH OHa JOpOKe, XOTS BPEMEHH Ha
OTHAAKy M MOAU(HKAIUIO YXOauT Oonbiie. T.e. IIMHY mporpaMmbl MOXKHO HCIOJB30BaTh B KaueCTBE
BCIIOMOTATENIFHOTO CBOWCTBA JUISI CPaBHEHUS NPOTPaMM C YYETOM OJWHAKOBOW KBadH(HUKAIUU
pa3paboTUYUKOB, EAMHOTO CTHIIA Pa3pabOTKU U 00IIeH Cpebl.

Ecnu B TpeboBanusax k [1O Opu1o yka3aHO MOJYYUTh HECKOJBKO IMOKa3aTesied, TO MPOCYUTAHHBIN
nocne cOopa JaHHBIX MMOKa3aTelb YMHOXAETCS HAa COOTBETCTBYIOIIMI BeCcOBOW KOA((UIIMEHT, a 3aTeM
CYMMUPYIOTCS BCE TIOKA3aTENH /IS TIOTy4eHHs] KOMIUIEKCHOM OIIeHKH ypoBHA KadecTtsa [10.

Ha ocHOBe n3MepeHus: KOMMYECTBEHHBIX XapaKTEPUCTUK U MPOBEICHHUS SKCIIEPTU3bI KAUeCTBEHHBIX
mokaszaTejel ¢ TNPUMEHEHHEM BECOBBIX KOI()(UIIMEHTOB, HUBEIUPYIOMIUX pa3Hble TOKa3aTeH,
BBIUHCIISIETCSI UTOTOBAsl OLIEHKA KAaueCcTBa MPOJYKTa MyTeM CYMMHPOBAHHUS PE3yIbTaTOB MO OTAEIbHBIM
MOKa3aTeJsIM U CPaBHEHUSI UX C ATAJIOHHBIMU 1okazatessiMu 110 (cTomMOCTbh, BpeMsi, pecypcehl H Ip.).

T.e. mpu HpOBEAEHUWU OLEHKU OTICIBHOTO IIOKAa3aTeNs C IMOMOIIBI0 OICHOYHBIX 3JIEMEHTOB

MPOCUUTHIBAETCSI BECOMBIA KO3 (UIIMEHT k -MetpuKa, -/ -mokasarens, ! -atpuGyr. Hampumep, B

Ka4deCTBC J -II0Ka3aTcjid BO3bMEM ICPCHOCHUMOCTD. OTOT NOKa3aTellb 6YJIGT BBIYHUCIIATBCA II0 IIATH

|

arpubyram ( “), mpu¥eM KaxIpli M3 HMX OyleT YMHOXKAThCS HA COOTBETCTBYIOIIMi

K03 urMeHT ki :

Bce wmerpukn J -aTpu0dyTa CyMMHPYIOTCS W 00pa3yroT | -moka3atens kadectBa. Korma Bce
aTpuOyThl OLIEHEHBl MO KaXJIOMYy W3 TOKa3zaTeleld KadecTBa, IPOU3BOJIUTCS CyMMapHas OIlEHKa
OTENBHOIO MOKa3aTelsl, @ IOTOM M MHTErpajibHas OlIEHKa KauecTBa ¢ Y4ETOM BECOBBIX K03(uiueHToB
Bcex nokasarenei [10.

B koHeyHOM wuTOre pe3ynbTaT OLIEHKM KadecTBa SBISETCS KpuTepueM 3(P(GEeKTUBHOCTH U
11eJ1eCO00Pa3HOCTH NMPUMEHEHHs] METOJIOB HPOEKTHUPOBAHUS, MHCTPYMEHTAIBHBIX CPEICTB M METOAMK
OLICHMBAHMUS PE3YJIbTATOB CO3JaHUs MPOrpaMMHOrO IpoaykTa Ha ctaausx JKLI.



Jlis W3IIOKeHUsT OICHKM 3HAYCHH IOKaszareseil kadecTBa ucmonbdyercss cranmapt [10.4], B
KOTOPOM TMPEJCTABIEHBl CIEAYIOIIME METOJbl: W3MEPUTENbHBIN, PETUCTPALUOHHBIN, pacYETHBIA H
IKCIIEPTHBIA (2 Takke KOMOWHAIIMM JSTHUX METOJMOB). M3MepuTenpbHBId  METOJ Oa3upyercss Ha
MCIOJIb30BAaHNU U3MEPHUTENBHBIX U CHEUAIBbHBIX IPOrPAMMHBIX CPEICTB ISl MOTy4YeHHs] HHPOPMAIUH O
xapakrepuctukax 10, Hanpumep, onpeneneHue o0beMa, UuciIa CTPOK KOJa, OIEPAaTOpOB, KOJIUYECTBA
BETBEH B IIpOrpaMMme, YMCIIO TOYEK BX0J1a (BBIXO/1a), PEaKTUBHOCTD U JIp.

PerucrpanimoHHbIid METOJ MCIONB3YETCS MPU MOJCUETe BPEMEHM, 4YMcia COOEB WM OTKAa30B,
Hayvana 1 koHua padotsl I10 B nmporiecce ero BbIMOTHEHUS.

PacuerHpiii Meron OazupyeTcss Ha CTATUCTHUYECKHX JAHHBIX, COOpPAHHBIX TIPU MPOBEACHUU
WCIIBITAaHUH, 3KCIUTyatauuu U conpoBoxkaeHuu 110. PacueTHpIMM MeTOJaMU OIIEHUBAKOTCS MOKA3aTENN
HaJIeKHOCTH, TOYHOCTH, YCTOMYUBOCTH, PEAKTUBHOCTH U JIp.

OKCHEPTHBIA METOJI OCYIIECTBIIACTCA TPYNION SKCIEPTOB - CHEUUAIMCTOB, KOMIIETEHTHBIX B
pemiennn fganHOW 3amaun wim tumna I10. VMx omeHka Oasupyercs Ha ONBITE W WHTYWIIMHA, a HE Ha
HEIMOCPEACTBEHHBIX PE3YyJIbTaTaX pPAacuye€TOB WM HKCIEPUMEHTOB. OTOT METOJ MPOBOAUTCS IIyTEM
IIPOCMOTpa IPOrpaMM, KOJIOB, COITPOBOAUTENbHBIX JOKYMEHTOB U CIIOCOOCTBYET Kau€CTBEHHOH OLIEHKU
CO3JaHHOTO TmpoaykTa. Jlis 3TOro yCTaHaBIMBAKOTCS KOHTPOJUPYEMbIE MPU3HAKU, KOTOpHIE
KOPPEJIUPOBAHHBI C OJHUM HJIM HECKOJBKHUMH MOKa3aTeIsIMUA KaueCTBa U BKIIFOYCHBI B OMPOCHBIE KapThl
JKCepToB. Meroa mNpUMEHSIeTCsl TpU  OLIGHKE TaKuX I[I0Ka3aTelei, Kak aHaJIU3UpyeMOCTb,
JTOKYMEHTUPYEMOCTh, CTPYKTYpupoBaHHOCTh [10 u np.

Jlis OlleHKM 3HA4YeHHH MOKa3aTeleil KauecTBa B 3aBUCUMOCTU OT OCOOEHHOCTEW HCIOIB3YEeMBIX
WMH CBOICTB, Ha3HAUEHHUSI, CIOCOOOB WX OMPEAETICHHUS UCTIONb3YIOTCS:

— mmkana metpudeckas (1.1 - abcomroTHas, 1.2 - oTHocuTenbHas, 1.3 - HHTErpaibHAs ),

— IIKala MOpsAIKoBas (paHroBas), IMO3BOJSIONIAS PAHKUPOBATH XapaKTEPUCTHKU ITyTEM
CpaBHEHUS C OTIOPHBIMU;

— Kijaccu(UKAlMOHHAs  IIKala,  XapakTepu3ywollas  Haludue  WIM  OTCYTCTBHE
paccMaTpuBaeMoro CBOMCTBA y OIIEHMBAEMOTO MTPOTPAMMHOTO 00ECTIeUeHUSI.

[TokazaTenu, KOTOpbIE BBIYUCISIIOTCS C TOMOIIBID METPUYECKHUX IIKaJ, HAa3bIBAIOTCA
KOJIMYECTBEHHBIC, a OINpeAeNsieMble C TOMOIIbI0 TMOPAJKOBBIX W KIACCH(PUKAIMOHHBIX KAl -
KaueCTBEHHBIC.

ATpuOyTHl TPOrPaMMHON  CHCTEMBI, XapakTepU3YIOIIUE €€ KadecTBO, U3MEPSIOTCA C
HCIOJIb30BAaHUEM METPHUK KadecTBa. MeTpuka ompeneiseT Mepy arpuodyra, T.e. IepeMEHHYI0, KOTOpOu
MIPUCBAUBAETCSl 3HAYEHUE B pe3yJbTaTe U3MepeHHs.JlJii NpaBUIBHOIO HCIOJIb30BAHMS PE3YJIbTATOB
U3MEpeHul Kaxas Mepa HACHTUPUIMPYETCS MIKAIOH U3MEPEHUH.

Crannapt ISO/IES 9126-2 pexoMeHyeT IPUMEHSTH 5 BUJIOB LKA U3MEPEHUs 3HaUeHUH, KOTOpbIe
YIOPSAA0YEHBI OT MEHEE CTPOroil Kk 6osee CTpOrou:

— HOMHHAJbHas IIKala OTpakaeT KaTerOpUU CBOICTB OILIEHMBAeMOro oOOBEKTa 0e3 uX
YIIOPSIIOYEHHUS;

— TIOPSIIKOBAs IIKaja CIYXXKHUT IS YIOPSIOYMBAHUS XApPAKTEPUCTUKH IO BO3PACTAHUIO WIH
yOBIBaHUIO ITyTEM CPaBHEHUS WX C 0a30BBIMHU 3HAYCHHSIMU;

— WHTepBajJbHas IIKaja 3aJaeT CYIIECTBEHHBbIE CBOICTBa 00BEKTa (HampuMep, KaJlleHIapHas
JaTta);

— OTHOCHTENbHAs IIKaJla 33J]JaeT HEKOTOPOE 3HAUE€HUE OTHOCUTEIHLHO BHIOPAHHOW €MHMUIIBI;

— alcouroTHasl IIKajla yKa3bIBaeT Ha (PAaKTUUECKOE 3Hau€HUE BEIMYMHBI (HallpuUMep, YHCIIO
omKOoK B mporpamme pasHo 10).

N3 Bcex obmactell mporpaMMHON HMH>KEHEpHUH HaJeKHOCTH [IC sBisieTcs caMoil MccieToBaHHOU
obnacteio. Eif mpenmiectBoBana pa3paboTka TEOPUH HAJIEKHOCTU TEXHHYECKHX CPEJICTB, OKa3aBlIas
BnusiHUE Ha paszButue HaaexHoctu [IC. Bompocamu namexnoctu [IC 3anmmanucek paszpaboruuku I[1C,
MBITAsCh Pa3HBIMU CUCTEMHBIMU CPEICTBAMHU 00ECIIEUUTh HA/IEKHOCTh, YIOBIETBOPSIONIYIO 3aKa3urKa, a
TakkK€ TEOPeTUKH, KOTOphle, m3ydas mnpupony ¢yakiuonupoanus [IC, co3ganu mareMaTHYeCKHe
MOJICJIM HAJACKHOCTH, YUYUTHIBAIOIINE pa3Hble acnekThl padoThl [IC (Bo3HWKHOBEHHE OIMMOOK, cOOEB,
OTKa30B M [Ip.) U TMO3BOJIIIOIIME OLEHUTH pealbHYI0 HaJAeXKHOCTh. B pesynbrare HagexHocTs [IC
copMHpoBaIach Kak CaMOCTOSTEIbHAS TeOpeTHUeCKas U nmpukiaaHas Hayka [10.5-10.10, 10.16-10.24].
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Hanexuocts cnoxubix I1C cymecTBeHHBIM 00pa3oM OTJIMYAETCS OT HAJEKHOCTH almaparyphl.
Hocurenn pannbix ((aiinsl, cepBep U T.I.) 00JaAar0T BBICOKOW HAJIEKHOCTHIO, 3alMCH HA HUX MOTYT
XpaHUTBCS JJIMTENbHOE BpeMs 0e3 pa3pylieHHs, MOCKOJIbKY (HU3MUECKOMYy pa3pylICHHIO OHHM He
MIOABEPraroTCsl.

C TouKM 3peHus MPUKIIAJAHON HAyKH HAJEKHOCTH - 3TO crocoOHocTh [1C coxpaHsaTh CBOM CBOWCTBA
(6e30TKa3HOCTh, YCTOMYUBOCTD U JIp.), MIPEOOpPa30BbIBATh UCXOJHbIC JaHHBIC B pPE3yNbTaThl B TEUCHUE
OIIPEEIICHHOTO IPOMEXYTKA BPEMEHM IIPU OINPEACIICHHBIX YCIOBUAX 3Kciulyarauuu. CHIKEHUE
Hagexxnoctu [IC npoucxoaut n3-3a ommboK B TpeOOBaHUAX, IPOCKTUPOBAHUH U BBINTOJIHEHUU. OTKa3bl U
OKMOKH 3aBHCAT OT CIOcO0a MPOU3BOJICTBA MPOAYKTA U MOSABISIOTCS B MPOrpaMMax MpU UX UCTIOJTHEHUH
Ha HEKOTOPOM MPOMEXKYTKE BPEMEHHU.

Jlist MHOTHX CHCTEM (IIPOTrpaMM M JAaHHBIX ) HAJEKHOCTH - TJIaBHAA 1ieNieBast QyHKIUS pean3alum.
K HexkoropbiM THHaM cucrteM (peajibHOrO0 BpPEMEHH, paJapHble CHCTEMbI, CHCTEMbl O€30MaCHOCTH,
MEIUIMHCKOCO00pyIOBAaHHE CO BCTPOCHHBIMH MpOrpaMMaMd U Jp.) HPEIbSBISIOTCS BBICOKHE
TpeOOBaHUs K HAJCKHOCTH, TaKUE, KaK OTCYTCTBHE OIIMOOK, JOCTOBEPHOCTb, 0€30MaCHOCTh U JIp.

Takum oOpaszom, omenka HanekHocTd [IC 3aBHCHT OT YHMCla OCTABIIMXCS M HE yCTPaHEHHBIX
omu6O0K B mporpammax. B xone sxcruyatanuu [1C ommbku oOHapyXuBaroTcs U ycTpanstoTcs. Eciau npu
WCTIPABJICHUU OIIMOOK HE BHOCSTCS HOBBIC WJIH, IO KpailHEH Mepe, HOBBIX OIIMOOK BHOCHUTCS MEHBIIE,
YeM YCTPAHSIETCs, TO B X0JI€ dKCIUTyaTaluuu HajiexkHocTh [1C HenpepbIiBHO Bo3pacTaeT. YeM MHTEHCUBHEE
IIPOBOJMTCS SKCILTyaTalus, TEM MHTCHCUBHEE BBISIBJISIIOTCS OLIMOKHU u ObIcTpee
pacTeT HaJIe)KHOCTh CUCTEMBI M COOTBETCTBEHHO €€ KaueCTBO.

HanexnocTs sBnsiercs  ¢yHkumelr ot ommbok, ocraBmuxcs B [IC mocrme BBoga ero B
skcrryatamuio. [IC 6e3 ommuOok sBiseTcss aOCOMIOTHO HaAEeKHbIM. Ho nams GonplIMX mporpamm
a0COIIOTHAs HAZCKHOCTh MPAKTHUECKH — HeAocTwkuMa. OcraBmmecss HeOOHApy)KEHHBIE — OIIMOKH
MPOSBISAIOT ceOs BpeMsl OT BPEMEHH IMPH ONpEACNCHHBIX YCIOBUSAX (Hampumep, IpU HEKOTOPOU
COBOKYITHOCTH MCXOJHBIX JIAaHHBIX) COIIPOBOXK/ICHUS U 3KCILTyaTallul CUCTEMBI.

Jns  ouenku HagexHoctu [IC  HCHONB3YyIOTCS  TakuMe  CTATUCTUYECKHUE — IOKA3aTelH,
KaK BEPOSITHOCTh M BpeMsi 0€30TKa3HOM padOThl, BO3MOKHOCTh OTKa3a M YacToTa (MHTEHCUBHOCTH)
oTka30B. [loCKOJBbKY B KauecTBe MPUYMH OTKA30B PAcCMaTPUBAIOTCS TOJBKO OLIMOKH B IpOrpamme,
KOTOpBIE HE MOTYT caMoycTpaHuThbes, To I1C ciaenyeT OTHOCUTH K KJIAaCCy HEBOCCTAHABIMBAEMbIX CUCTEM.

IIpy KkaxaOM MpPOSBICHUH HOBOM OMMOKM, Kak MpaBWJIO, IPOBOJUTCS €€ JIOKaTUu3alus U
ucnpasiieHue. CTporo ropopsi, HabpaHHasi 10 3TOr0 CTATHCTHKA 00 OTKa3axX TepseT CBOE 3HAUEHME, TaK
KaK 10CJI€ BHECEHUSI M3MEHEHUI IPOrpaMMa, 110 CYHIECTBY, SIBJSETCSI HOBOM MPOrpaMMoOi B OTIUYHE OT
TOM, KOTOpask 10 TOr'0 UCIBITHIBAJIACK.

B cBsa3u ¢ ucnpasnenneM omnbok B IIC HagexHOCTh, T.€. €€ OTAeIbHbIE aTpuOyThl, OyAyT Bce
BpeMsI U3MEHATHCSA, KaK IPaBUIIO, B CTOPOHY yiyumieHus. CienoBaTeabHO, UX OLIEHKa Oy/leT HOCHUTH
BpPEMEHHBIN U NpHOIMKEHHbIH XapakTep. [loaToMy BO3HHKaeT HEOOXO0IUMOCTh B MCIIOJIb30BaHUH HOBBIX
CBOMCTB, aJ€KBATHBIX pEAJbHOMY IIPOLECCY HW3MEpPEHUs HAAECKHOCTH, TaKHUX, KaK 3aBHCHUMOCTh
MHTEHCUBHOCTH OOHapYXEHHBIX OLIMOOK OT YHCia MPOrOHOB MPOrpaMMbl U 3aBUCUMOCTh OTKA30B OT
BpemeHH pyHkunonuposanus [1C u T.1.

K (akropam rapaHTHM Ha/Ie’KHOCTH OTHOCSTCS:

— PHCK KaK COBOKYITHOCTb YTPO3, IPUBOASIINX K HEOIArONpUATHBIM MOCIEICTBUSAM U yUIepOy
CUCTEMBI WU CPEJIBI;

— yrpo3a Kak MposiBJIC€HHE HEeYCTONYNBOCTH, HAPYIIAIONIEH 0€3011acCHOCTh CUCTEMBI;

— aHaJIU3 PUCKA - U3YyYEHHE YTPO3bl MIIM PUCKA, UX YaCTOTA U NOCIEACTBHUS;

— IIEJIOCTHOCTb - CIIOCOOHOCTh CUCTEMBI COXPAHATh YCTONUHNBOCTh padOThI U HE UMETh PUCKA;

Puck mpeobpaszyer U yMEHbBIIIAET CBOMCTBA HA/IEKHOCTH, TaK KaK OOHAPYKCHHBIC OITUOKH MOTYT
IIPUBECTH K YTPO3€, €CIIM OTKa3bl HOCAT YACTOTHBIN XapaKTep.

OcHosnvle nonamus é npoonemamuxe naoexcnocmu INC

dopmanbHO Mojenu ouneHkd HaaexkHoctu IIC  OGasupyroTcss Ha TEOPUM HAJEKHOCTH H
MaTe€MaTHYECKOM alapare ¢ AOMYLIEHUEM HEKOTOPBIX OrPAHUYEHHM, BIHAIONIMX HA 3Ty OLEHKY.
['maBHBIM HMCTOYHHKOM HH(OPMAIIUK, HCIONb3YeMOH B MOJENAX HAICKHOCTH, SBISIETCS IPOLIECC
TecTupoBaHusA, sKcmutyatauuu [IC u pasHoro BuAa CUTyalHuH, BO3HMKawImue B HUX. Cutyauuu



MOpOXKAalTCsl BO3HMKHOBeHHEM omuOok B IIC, TpeOyloT wuX ycTpaHEHUS Uil TNPOJODKEHUS
TECTUPOBAHUS.

ba3oBbIMH MOHATHAMHU, KOTOpBIE MCHONB3YyIOTCS B Mozensx Hanexxknoctu IIC, seisrores [10.5-
10.10].

Otkas [1IC (failure) - sto mepexox IIC u3 paboraromiero coctosHuss B Hepabodee WM KOTIa
MOJIy4YaroTCsA PE3yJbTaThl, KOTOpPblE HE COOTBETCTBYIOT 3aJaHHBIM JONYCTHUMBIM 3HaueHHsAM. OTka3
MOXET OBbITh BBI3BAaH BHEIIHHUMH (PAKTOpaMu (M3MEHEHUSMH OJIIEMEHTOB CpEIbl SKCIUTyaTalluu) |
BHYTpPEHHUMHU - nedexramu B camont [1C.

Hedexr (fault) B IIC - 3TO mocneacTBUE UCIONB30BAaHUS AJIEMEHTA MPOrPaMMBbI, KOTOPBIH MOXET
IIPUBECTH K HEKOTOPOMY COOBITHIO, HAIIPUMED, B pE3yJbTaTe€ HEBEPHOIH MHTEPIpPETALUU 3TOrO JIEMEHTa
KoMmInbioTepoM (kak ommuOka (fault) B mporpamme) minu dyenoBekoM (OmmMOKa (error) MCHOIHHUTEINSA).
Hedekr sBasiercs cieacTBUEM OMMOOK pa3padoTyrKa Ha J1I000M U3 MPOLECCOB pa3pabOTKU - B ONMCAHUU
cneunpukanuii TpeOOBaHWH, HAYaJbHBIX WM TPOCKTHBIX CHEIH(UKALUAK, OSKCIUTyaTallMOHHOM
JOKyMeHTauuu U T.1. JleekTsl B mporpamme, HE BBISBICHHBIE B PE3YlbTaTe MPOBEPOK, SBISIOTCS
MCTOYHHUKOM TOTEHIMAIBHBIX ommOok u otka3oB [IC. [IposBienue nedexra B BHIE OTKa3a 3aBUCUT OT
TOro, Kakoil MyTb OyJeT BBINOJHATH CHELUAINUCT, YTOObI HAWTH OMIMOKY B KOAE WIM BO BXOJHBIX
naHHbIX. OgHako He KXl nedext [IC MoxKeT BhI3BaTh OTKA3 MIIM MOXKET OBITh CBSI3aH C JE(PEKTOM B
I1C nnu cpenpl. JIro60# 0TKa3 MOXKET BbI3BaTh AHOMAJIMIO OT MPOSIBICHUS BHEIIHUX OIIUOOK U 1e(EKTOB.

OmmbKa (error) MOXeT OBITh CIEICTBHEM HEIOCTaTKa B OJHOM M3 mporeccoB pazpaborku IIC,
KOTOpbI TNPHUBOJAUT K HENPaBWIBHOW HWHTEPHpeTaluyd MPOMEXYTOYHOH HH(OpMaLuK, 3aJaHHOM
pa3pabOTYMKOM HITU TIPH MPHUHIATHU UM HEBEPHBIX PEIICHHIH.

VIHTEeHCUBHOCTh OTKAa30B - 3TO YacTOTa MOsBIEHUs OTKa3oB wiu JedpextoB B IIC npu ee
TECTHUPOBAHUU WUJIH SKCILUTYaTaI|H.

[Ipy BBIABICHUU OTKJIOHEHUS PE3YJIbTATOB BBIOJHEHMS OT OKUAAEMBIX BO BPEMsI TECTHPOBAHUS
WIA CONPOBOXKACHHUS OCYIIECTBIISIETCS TOWCK, BBISICHEHHE MPUYMH OTKJIOHEHUH U HCIpaBJICHUE
CBSI3aHHBIX C 3TUM OLIMOOK.

Mopenmu ouenkn HaaexHocTH [IC B kKadecTBE BXOIHBIX MapaMETPOB HCIIONIB3YIOT CBEIEHHUS 00
omKnOKax, 0TKa3ax, MX MHTEHCUBHOCTH, COOpaHHBIX B POIIECCE TECTUPOBAHUS U SKCILTyaTalllu.

Knaccugpukayus mooeneii nadexcnocmu

Kak u3BecTHO, Ha MJaHHBII MOMEHT BpEeMEHH pa3paboTaHO OOJbIIOE KOJUYECTBO MoJeei
HagexxHoctH [IC n ux monuduxammii. Kaxxnas u3 satux Mozeneil onpenenser GyHKUUIO HAJAEKHOCTH,
KOTOPYI0 MOXHO BBIYHCIUTH MNPH 3aJaHUM €l COOTBETCTBYIOLIMX JAaHHBIX, COOpPaHHBIX BO BpeMs
¢bynkunonupoBanust [1C. OCHOBHBIMU JaHHBIMHU SIBIISIFOTCSI OTKa3bl M BpeMs. [[pyrue DOmoJHHUTENbHbIE
napameTpsl cBsizaHbl ¢ TUIIOM [1C, ycinoBusiMU cpeibl U TaHHBIX.

BBuny Oonbuioro pasHooOpa3usi Mojienei HaJeKHOCTH pa3paboTaHO HECKOJIBKO MOAXO0J0B K
KiIaccuukauuu 3THUX Mojened. Takue MoAxo[pl B 1I€JIOM OCHOBBIBAIOTCS Ha HCTOPUU OIIMOOK B
nposepsiemoii u Tectupyemoit I1C Ha stanax XKL, Oxnolt u3 kinaccupukanuii moaeneit HajgexxHoctu I[10
aprnsgercs knaccudukanusa Xerda [10.10]. B  wHeil mpennmaraercs pasieneHuE Mojened  Ha
MPOTHO3UPYIOIIHIE, H3MEPHUTEIIbHBIC U OIEHOYHBIE (PHUCYHOK 1).

[Iporuosupyromue MoJENIN HAJAEKHOCTH OCHOBAaHBI Ha M3MEPEHHHM TEXHHUUYECKUX XapaKTEPHUCTUK
CO3JIaBaeMOI MPOTPaMMBI: JUIMHA, CJIOKHOCTH, YHCIIO IIUKIOB U CTENEHb WX BIIO)KEHHOCTH, KOJINYECTBO
OLIMOOK Ha CTPaHUILy ONIEpaTOPOB MPOTrPaMMBI U Jp.

Hanpuwmep, monens Motnu-bpykca 0OCHOBBIBaeTCsS Ha JUTHHE U CIOKHOCTH CTPYKTYPBI MIPOTPaMMBI
(KOJMUYECTBO BETBEH, IIMKIJIOB, BJIOKEHHOCTh LMKJIOB), KOJMYECTBE U THUIAX MNEPEMEHHBIX, a TaKxke
uHTepdeiicoB. B 3TuX Moaensx ATHHA TPOTrPaMMBI CITYXKHT JJIsl TPOrHO3UPOBAHHS KOJIMYECTBA OIIHOOK,
Hanpumep, st 100 onepaTopoB MporpaMMbl MOKHO CMOJIETUPOBATh MHTEHCUBHOCTD OTKA30B.
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Pucynok 1 — Knaccudukarus Mozesnei HaJIexKHOCTH
Mogenps XoicTena IporHo3upyeT KOJIUYECTBO OLUIMOOK B IIpOrpaMMe B 3aBUCHMOCTH OT €€ 00beMa

¥ TaKUX JaHHBIX, KaK gucio oneparuii ( 11 ) u onepargos ( /12), a tarxe ux obmee uucio ( Ny, N
).

Bpewmst mporpaMMupoBaHus POrpaMMbI TIPEIaracTcsl BRIYUCISTD 1O CIeIyoniel popMyie:

n1Na(njlog, ny + nglog, na) log, ny
21195
}

rie S - ucno Crpayna (Xoncrea mpuHsUT paBHBIM 18§ - 4HMCIIO yMCTBEHHBIX ONEpPAIMii B €IUHUILY
BpEMEHH).

O06bem BeruncsieTcs 1o Ghopmyse:

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

rae 172 - MakcumasbHOE UHCIO pa3IMYHBIX ONeparuil.

W3mepuTenbHblE  MOJAENM INPENHA3HAYEHBl [ M3MEPEHHsS HAAEKHOCTH IMPOTPaMMHOIO
oOecnieueHus1, paboTarOIIEro ¢ 33JaHHOM BHEIIHEN cpeoil. OHU UMEIOT CIEAYIOIUE OrPaHUYEeHHUS:

IporpaMMHOe oOecreyeHre He MOAM(UUUpYEeTcs BO BpeMs IEpUOAa H3MEpEeHHH CBOWCTB
HaJIEKHOCTH;

OoOHapy>KEeHHbIE OIINOKU HE UCTIPABIISIOTCS;

U3MEpEHUE HAAECKHOCTH MPOBOAUTCA ISl 3aUKCUPOBAHHOW KOH(PUIypaluu MPOrpaMMHOIO
obecreyeHus.

TunuyHbIM TPUMEPOM TaKMX MoJenel sBsaoTcsa moaenn Henbcona m Pamamyprubacranum u
ap.Mozenb oLleHKH Ha/iexKHOCTH HenbcoHa OCHOBBIBAETCS Ha BBIOJHEHUH K-TIPOTOHOB MPOTrpaMMBbl IPU
TECTUPOBAHUU U MO3BOJISET ONPEASIUTD HAJEKHOCTD

R(k) = exp|— Z VitA(t)],

rae . - BpeMs BBIIOJHEHUS J -IIPOT'OHA,
UHTEPIIPETUPYETCS KaK MHTEHCUBHOCTh OTKA30B.

B nipoliecce HCIBITAHHIT IPOrPaMMbI Ha TECTOBBIX | /] POroHax OIeHKA HAIEKHOCTH BBIYHCIACTCS
o opmyne

At) = =[In(1 — q)] 1

u npu di < 1 oma

R(l) = L=
k
rae k- aucno IIPOTOHOB IIPOrPAMMBL.
Takum o0pa3oM, AaHHAs MOJENb pPAacCMAaTPUBAET MOJYYCHHbIE KOJIMYECTBEHHBIC MJAaHHBIE O
IIPOBEJIEHHBIX ITPOrOHAX.



OrneHOYHBIE MOJICTM OCHOBBIBAIOTCS HA CEPUH TECTOBBIX IMPOTOHOB M MPOBOJSATCS HA 3Tamax
tectupoBanust IIC. B TtectoBoil cpene ompenensercs BEpOSTHOCTh OTKas3a MpOrpaMMbl  IIPU €€
BBITIOJTHEHUH WJTU TECTUPOBAHUU.

Ot TUIBI Mojened MoryT mnpuMeHsaTbes Ha drtamax  JKI[. Kpome Toro, pesymbTarsl
MIPOTHOZUPYIOIIMX MOJIEICH MOTYT HMCIOJb30BaThCS KAaK BXOIHBIC MAHHBIC IS OICHOYHOW MOJICIH.
Nwmerorcs moaenu (Hanpumep, Mozieinb Mycchl), KOTOpbIE MOKHO pacCMaTpUBaTh KakK OIEHOYHYIO U B TO
e BpeMs Kak u3Mepurteabayto mozaens [10.16, 10.17].

Jpyroii Buj kinaccudukanuu moaenei mpeanoxut ['oan [10.18, 10.19], corimacHo KoTopoii Moaeu
HAJC)KHOCTH 0a3UPYIOTCS Ha OTKa3aX U Pa30MBAIOTCS HA YETHIPE KJIACCa MOJICIICH:

0e3 mojcueTa OLMOOK;

C TMOJICYETOM OTKAa30B;

C MOJICEBOM OIINOOK;

MOJIETIH ¢ BEIOOPOM 00J1acTeil BXOIHBIX 3HAYCHUM.

Mopnenu 6e3 mojacyera omuOOK OCHOBAHBI HA U3MEPEHUU WHTEpBalla BPEMEHH MEXAy OTKa3aMH U
MO3BOJISIFOT CIIPOTHO3UPOBATh KOJIMYECTBO OMIMOOK, OCTABIIMXCS B Iporpamme. Ilocie kaxmaoro orkasa
OLICHUBAETCS HAJC)KHOCTh U OMpEEINAeTCsl CpeiHee BpeMs 10 cleayromero otkasza. K takum moxemnsim
otHocsTes mozenu Jxenuncku u Mopannsl, [lluka Bynseprona u JlutByna-Bepasa [10.20, 10.21].

Mogenu ¢ moACcYeTOM OTKa30B 0a3UpYyIOTCS Ha KOJIMYECTBE OMIMOOK, 0OHAPYKEHHBIX Ha 3a/IaHHBIX
WHTEpBaJIaX BpeMEHU. BO3ZHUKHOBEHHE OTKA30B B 3aBUCHMOCTH OT BPEMEHH SIBIISICTCS CTOXACTHUYECKUM
MIPOLIECCOM C HEMPEPHIBHOW MHTEHCUBHOCTHIO, @ KOJIMYECTBO OTKA30B SIBISIETCS CIy4YailHOW BEIHMYMHOM.
OOHapy)KeHHBIC OIMMOKHM, KaK IMPaBUJIO, YCTPAHSIOTCS W TIOITOMY KOJIHMYECTBO OIIMOOK B CAMHHILY
BpeMeHH yMeHbIlnaerca. K stomy kiaccy moneneit otHocarcsa moxaenu lllymana, llluka- BynBeptoHa,
[TyacconoBckast moaens u ap. [10.21-10.24].

Mognenu ¢ moaceBOM OIIMOOK OCHOBAaHBI Ha KOJMYECTBE YCTPAaHEHHBIX OIIMOOK M TMOJCEBE,
BHECEHHOM B TIPOrpaMMy HCKYCCTBEHHBIX OIIMOOK, THUIl M KOJMYECTBO KOTOPHIX 3apaHee W3BECTHEHI.
3areM oOmpenensercs COOTHOIIGHHWE YHCIA OCTaBUIMXCS MPOTHO3ZUPYEMBIX OIIMOOK K YHCITY
HUCKYCCTBEHHBIX OMIMOOK, KOTOpPOE CpPaBHHUBAETCA C COOTHOIICHWEM 4HCIa OOHApYKCHHBIX
JNEHUCTBUTENBHBIX OIMMOOK K YHUCIYy OOHapyXEHHBIX HCKYCCTBEHHBIX OIIMOOK. Pe3ynpTaT cpaBHEHHS
UCTIONIB3YETCSl JIIT OICHKM HAJACKHOCTH M KadecTBa MporpaMMbl. [IpW BHECEHWHM W3MCHEHUU B
MPOrpaMMy MPOBOAMUTCS MTOBTOPHOE TECTUPOBAHUE U OIIEHKA HAJESKHOCTHU. DTOT MOAXO/A K OpraHU3alluu
TECTUPOBAHUS OTJIMYACTCS TPOMO3IKOCTHIO M PEIKO HCIOJB3YeTCS W3-3a JIOMOJHUTEIBHOTO 00BheMa
paboT, CBSI3aHHBIX C MOAOOPOM, BBIIIOJIHEHUEM U YCTPaHEHHUEM HCKYCCTBEHHBIX OIIHOOK.

Mopnenu ¢ BBIOOPOM O00JIACTH BXOJHBIX 3HAYCHHH OCHOBBIBAIOTCS HA TCHEpPAIMd MHOXKECTBA
TECTOBBIX BHIOOPOK M3 BXOJHOTO PACHpENETCHUs], U OIEHKAa HaJIeKHOCTH MPOBOAUTCS IO MOTYYSHHBIM
OTKa3aM Ha OCHOBE TECTOBBIX BBIOOPOK M3 BXOAHOH obnactu. K 3TOMy THITY MOJIenell OTHOCHTCS MOJIEITh
Henbcona u ap.

Takum oOpa3om, Ki1acCUPUKAIIUS MOJICTICH pOCTa HAJC)KHOCTH OTHOCUTEIIBHO TIPOIIECCa BBISBIICHHS
0TKa30B, (PaKTUYECKH pa3/elieHa Ha JIBE TPYIIIbL:

MOJIeJTH, KOTOPBIE paCCMaTPUBAIOT KOJMYECTBO OTKA30B KaK MapKOBCKHI MpoIiecc;

MOJIETIH, KOTOPBIE paCCMAaTPUBAIOT MHTEHCUBHOCTh OTKA30B KaK IMyaCCOHOBCKUMN MPOIIECC.

dakTop pacnpeaeneHUs MHTCHCHBHOCTH OTKA30B pa3JieiisieT MOJCIM Ha OKCIIOHCHIIHAIbHBIC,
norapudMuuecKue, TeOMeTpUIecKue, 0aieCOBCKUE H Ip.

MapkoBcKHe U IyacCOHOBCKHE MOJEJIH HAIEKHOCTH
MapkoBCKUH MpoLECC XapaKTepU3yeTCss IUCKPETHBIM BpPEMEHEM M KOHEYHBIM MHO>KECTBOM
cocTosiHui. BpemenHoll mapamerp mnpobOeraer HeOTpUIATEIbHbIE YHMCIOBbIE 3HAYEHHUS, a IPOLECC

1)

y )i il T y
(memouka) onpeaensieTcs HabopoM BEpOSTHOCTEH mepexoa Pijl , T.€. BEPOSITHOCTBIO TIepeiiTi Ha Il

-mare u3 coctostaus ¢ B cocrosaue o [Iporecc Ha3bIBACTCSI OJTHOPOIHBIM, €CITH OH HE 3aBHCHT OT 1 .
B Mopensx, OGasupyrommuxcs Ha mporecce MapkoBa, IPEANOaracTcs, 4To KOJHMYECTBO J1e(heKTOB,
O6Hapy)KeHHI>IX B HC, B J'IIO6OI71 MOMCHT BpeMeHI/I 3aBUCUT OT INOBCACHUA CUCTEMBI U HpeI[CTaBJIHGTC}I B
BHJIe cranmoHapHoi e Mapkosa [10.5, 10.7, 10.10]. IIpu sTomM KoIM4YecTBO AePEKTOB KOHEUHOE, HO
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SBIISICTCS HEU3BECTHOM BEIMYMHOM, KOTOpas 33aeTcs JJIsl MOJENH B BUJE KOHCTaHThI. IHTEHCUBHOCTD
otka3oB B [IC umm ckopocTh Mpoxoja MO ILeNH 3aBUCHUT JIMIIb OT KOJMUYecTBa Ne(EeKTOB, KOTOpHIE
ocramuch B IIC. K oroit rpynme wmopeneir otHocsarcs: J[[xenuncku- Mopanasl [10.20], Iluka-
Bynseprona, lllantukymepa [10.21] u gp.

Hwmwxke paccMarpuBaloTCss HEKOTOPBIE MOJIENIN HAIECKHOCTH, KOTOpPbIE O0ECIEeYMBAIOT POCT
HagexHoctn [10 (Momenu pocra Haaexknoctu [10.7, 10.10]), HaxomsT mmpokoe MPUMEHEHHE Ha JTarie
TECTHPOBAHUS M OMHCHIBAIOT MPOIecC OOHAPYKEHUS OTKA30B MPH CIETYIOIUX TPEAITOI0KEHUIX

Bce omnOku B I1C He 3aBUCAT APYT OT Apyra ¢ TOYKU 3pEHUS JIOKAIU3AIU OTKa30B;

MHTCHCUBHOCTh OTKAa30B MPONOPLUUOHANBHA TeKymeMy unciay ommbok B IIC (yObBaer npum
TECTUPOBAHUU MPOTPAMMHOI0 00ECIIeUeHHUS);

BEPOSTHOCTH JIOKAJTU3AIMH OTKa30B OCTAETCS MTOCTOSIHHOM;

JIOKQJIM30BaHHbIE OMIMOKH YCTPAHSIOTCS 0 TOT0, KaK TECTUPOBAHUE OYAET MPOIOJIKEHO;

IIPU YCTPAHEHUH OIIMOOK HOBBIE OIIMOKH HE BHOCSTCS.

[IpuBeneM ocHOBHBIE 0003HAUEHUS BEIMUMH MPU OMMCAHUU MOJIENIEH pocTa Ha/leKHOCTH:

Il - aucno obHapyx)eHHbIX 0TKa30B 110 3a Bpems TecTUpoBaHUS;

N i=1,..., m

~f . R |
'i)f - MOMEHTBHl BpPEMEHU OTKa30B (AJIUTENBHOCTh TECTUPOBaHMs 10 | -0TKaza), 'i)f = X ke

mpn ¢ = l..... m .

- HHTEPBAIIBI BpDEMEHH MEXKY OTKazamu | — Lut , IpU

1 - MIPOJIOJKUTENLHOCTE TecTrpoBaHus [10 (Bpems, 11 KOTOPOTO OMPEACIIIeTCS HAJICKHOCTD);
N - orieHka yncina omunook B [10 B Havasie TeCTUpPOBAHMS;
M - OLIEHKA YMCJIa IPOTHO3MPOBAHHBIX OMIMOOK;
-1 1’ I - OLICHKa CpCAHCTO0 BPEMCHHU 0 CICAYIOUICTIO OTKA34,
E(T,)
{ - OLCHKA CPCAHCTO BPCMCHHU 0 3aBCPIICHUA TCCTUPOBAHUSA
Var(T),)
o
R(t)

.{:,.' (). (GyHKIUS prCKa B MOMEHT BpEMEHU t mMexay b lut -0TKa3aMy;
C - ko3 punreHT TPONOPIUNOHATIBHOCTH;

- OIICHKa JUCIICPCUU;

- pynkuus Hagexxnoctu [10;

b - qacrora 0OHapy>KeHHS OIINOOK.

Jlanee paccmaTpHBaIOTCSI HECKOJIBKO MOJENEd pocTa HaAEeKHOCTH, OCHOBAaHHBIE Ha JTHX
MPEATNONOKEHUSIX U MCIOJIB30BAHUH PE3YJILTATOB TECTUPOBAHUS MPOTPaMM B YaCTH OTKA30B, BPEMEHU
MEXIy HUMH U JIp.

Mogens [xenuHckoro-Mopanapl. B 3Toil  Moaenw UCHONB3YHOTCA HMCXOJHbBIE JIaHHBIE,
MIPUBEJICHHBIE BBIIIE, & TAKXKE:

Tl - yucno oOHapyKEHHBIX OTKA30B 3a BPeMsI TECTUPOBAHUS;

X

! - HHTEpPBAJIbI BPEMEHHU MEXy OTKa3aMH;
["- IIPOJIOJKUTEIIBHOCTD TECTUPOBAHMS.

IeHOC
DyHKIHS pUCKa Zi(t) B MOMEHT BPEMEHH t PAacIioIoKeHa MEXTY i — 1 u? umeer sum:
Zi(t) = c¢(N —n;_y),
et = 1o, m . T <t <T.

Ota QyHKIOMA cYWTaeTCA CTYNEHYaTOH KyCOYHONOCTOSHHOH —(YHKIMEH C MOCTOSHHBIM

K03()UIIMEHTOM TIPOMOPIUOHAIBHOCTH W BeNWMuMHOW crymend - C. Onedka mnapamerpoB ' U N

HpOHSBOHI/ITCﬂ C ITIOMOIIIBKO CUCTCMBbI ypaBHeHI/II/I:
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1
mo_ m — 0.
Z.' l \ - '\ Z

— NT — Z”“ Xini—p =10

m -
— . /‘\ 1

[Ipu 5TOM cyMMapHO€ BpeMsl TECTUPOBAHUS BBIUUCIISIETCS TaK: Zf L=t

BBIXOI[HBIC IMOoKa3aTcjini AJid OICHKM HAACKHOCTU OTHOCHUTCIIBPHO YKAa3aHHOI'0 BpPEMCEHU T

BKJIFOYAIOT:
VI, =N—m .
cpeaHee BpeMs 10 TEKYILETO OTKa3a M m l/[‘\ o ””"ﬁ ;
CpelHee BpeMs 10 3aBEPIICHUS TECTUPOBAHUSI U €I0 JUCIIEPCHUIO

a1

. - N—=n
f_‘ff_ﬂ,} — E i=1 ;
1

N-n}——=

1'_;{”_(-\-]-—-;:' o Zf I [n"f]

[Tpu 5TOM QyHKIMS HAJEKHOCTH BBIYUCIISACTCS MO (hopmyie:

Rm(t) = exp(—(N — m)ct),

npu £ > U u uucne OIKOOK, HAWJIEHHBIX U UCIPABIICHHBIX HA KAXKJIOM UHTEPBAJIC TECTUPOBAHUS,
PaBHBIM €UHULIE.

Mogens  Iluxa-BynseproHa. Mogens  ucnosib3yercsas  TOTAa,  KOrJa MHTEHCUBHOCTH
OTKa30B MPOMOPIMOHATbHA HE TOJBKO TEKYIIEMY YHUCIY OMIHMOOK, HO M BpPEMEHH, MPOILISAIIEMY C
MOMEHTA MOCJIEIHEr0 0TKa3a. McXoaHble JaHHbIE I 3TOW MOJEIN aHAJOTHYHbI BBIIIE PACCMOTPEHHOU
Mozenu Jxenuucku-MopaHasl:

Tl - ypcno oOHapyKEHHBIX OTKA30B 32 BPEMs TECTUPOBAHUS,

¥

! - AHTEpBAJIbI BPEMEHU MEXy OTKa3aMH,

YUCJIO OCTABIIKUXCS OLIMOOK *

l - IPOAOJIKUTCIIBHOCTE TECTUPOBAHUA.

DYHKIUH pHCKa Zi(t) B MOMeHT Bpemenn Mexay ¢ — 1 u ? — 710 orkasamu onpenensores
CJIEIYIOIUM 00pa3oMm:

Zit)=¢c¢ N —n;_y).tnei=1...., m: Ty <t <T;

m
=" X
Ora ¢(yHKUUSA SBISETCSd JUHEHHOW BHYTPHU KaXJOTO MHTEpBala BPEMEHU MEXAY OTKa3aMu,
BO3pacTaeT C MEHBIINM yIJIOM HakjIoHA. OneHka ¢ 1 N BBIUHCISAETCS U3 CUCTEMbl YPABHEHUMN:

K BBIXOHBIM IMOKA3aTCIIAM HAICKHOCTH OTHOCUTCIIBHO MPOJOJIKUTCIBHOCTU T OTHOCATCA:

anco ocrasmmxes omuGox MM = N —m
cpenHee BpeMs 1o cieayroiero otkaza MTT = (p /(2 (N - m) ¢) )1/2;
CpezHee BpeMs 110 3aBEPILIEHHs TECTUPOBAHMS U €r0 JIUCIIEPCUS

o N —i1m
EJ'IT_I-”:I Z; |

T
ffr'/
2 —m/2
Var(T,) = ZLIm _—
ic

DYHKIWS HAJICKHOCTH BBIYUCIISETCS TI0 PopMyIie:



N —m)ct?
Rp(t) = f,r;}i_—{ 5 — ).t = (.

MO,I[CJ'II/I ITyaCCOHOBCKOI'O  THIIA 6a31/1py10Tc>1 Ha BBIIBJICHHU OTKA30B H  MOICIHUPYHOTCA

{M(t),t > 0}

HEOJIHOPOAHBIM IIPOLIECCOM, KOTOPBIH 3a7aeT HEOJHOPOJHBIA MyacCOHOBCKHI

npouecc ¢ (pyHKIHeH UHTEHCUBHOCTH A{-'! ) , UTO COOTBETCTBYET 00iiemMy KoinuyecTBy oTka3oB [IC 3a

BpEMSI €T0 UCII0JIb30BAHUS

Mopenb ['oeno-Oxymoto. B OoCHOBE 5TOl MOIEIM JICKUT OINKMCAHHWE IMpoIecca OOHAPYKEHUs
OIMOOK C TTOMOIIBIO HEOJHOPOAHOTO ITyaCCOHOBCKOTO MPOIIecca, €€ MOKHO pacCMaTpuBaTh Kak MOJACIH
AKCIIOHEHIIMAIILHOTO pocTa. B 3TOM MOJe/ii HHTEHCUBHOCTh OTKA30B TAaK)Ke 3aBUCHUT OT BpeMeHu. Kpome
TOTO, B HEl KOJMYECTBO BBHISBICHHBIX OITUOOK TPAKTYeTCS KakK clydaiiHas BEMYMHA, 3HAYCHUE KOTOPOM
3aBHCHT OT TE€CTa U JIPYTMX YCIOBHBIX (PaKTOPOB.

Hcxonnbie JaHHbIE 3TON MOJENH:

Tl - yucno oOHapyKEHHBIX OTKa30B 32 BPeMsl TECTUPOBAHUS;

X

I - IPOAOJIKUTCIIBHOCTE TECCTUPOBAHUS.

i - M’HTEpBaJIbl BPDEMCHHU MCXKY OTKa3aMHu,

CDYHKHI/IFI Cp€aHCro 4nucija OTKa3oB, O6Hapy>KeHHbIX K MOMCHTY 'r , HIMCCT BH [
- T —ht
m(t) = N(1 —e™™),
q(t) =b

rae D - unrencusnocts 00HapyKeHHs OTKA30B U IIOKA3aTelb POCTA HAAEHKHOCTU

OyHKIUSA UHTEHCUBHOCTH }"{-" }
At)=Nb~"t > 0.

Ouenka D u N MIOJIy4arOTCs U3 PEIICHNs YPAaBHEHUM:

m/N — 1+ exp{(—=0T)} =0
m/b— > " {ti} — Ny exp{(—=bT)} = 0.

BI)IXO)IHI)IC IMMOKa3aTcjin HAAC)KHOCTU OTHOCUTCIIBHO BPEMCHHA T OIPCACIIAIOT!

B 3aBUCHMOCTH OT BPEMEHH pabOTHI O OTKa3a paBHA

0,7

cpeaHee 4YuciIo  OMIMOOK, KOTOphle ObulM  OOHAapyKeHbl B  HHTEpBale , 10

dopmyre E(Nr) = Nexp(—bT)

(GYHKIHIO HAIEKHOCTH

Ryp(t) = f.rp[.\'{f-_m — e MYy > ).

B aT0i1 Monenu obHapykeHue OIMOKU TPAKTYeTCsl Kak ciydyaiiHasi BEJIMYMHA, 3HaYCHHE KOTOPOM
3aBHCHUT OT TE€CTA M ONIEPALIUOHHOMN CPEIB.

B npyrux mopmensx KoiM4yecTBO OOHapy»KEHHBIX OHIMOOK paccMaTpuBaeTcs Kak KOHCTaHTa.B
MOJIEJIIX POCTa HAJECKHOCTH MCXOTHOW MH(pOpMaLuel A pacdeTa HaJAeKHOCTH SIBISIOTCS WHTEPBAJIBI
BPEMEHH MEXAYy OTKa3aMHM TECTUPYEMOW NPOrpaMMbl, YHCIO OTKA30B M BpeMs, I KOTOPOIO
OTIpeJIeNIAeTCsl Ha/leKHOCTh MPOrpaMMbl MpU oTkaze. Ha ocHOBaHUM 3TOH MHpOpPMaLUU MO MOAEISAM
OIIPEACIAIOTCA MTOKA3aTENH HaIe)KHOCTH BUAA:

BEPOSTHOCTH 0€30TKa3HOM pabOTHI;

cpelHee BpeMs 10 CIEeNYIONIET0 0TKAa3a;

YHCII0 HEOOHAPYKEHHBIX OTKa30B (OIMINOO0K);

CpellHee BpeMsl IONOJHUTEIBHOTO TECTUPOBAHUS IIPOIPAMMBI.

Mogens aHanu3a pe3yJbTaToOB IPOTOHA TECTOB MCIOJIB3YeT B CBOMX pacyerax ooOliee 4YHcio
DKCIIEPUMEHTOB ~ TECTUPOBAaHWUSA M  YUCJIO  OTKa30B. OJTa  MOAEIb  ONpPEIENIeT  TOJBKO
BEPOSTHOCTH 0€30TKa3HOM pabOTHl MpOrpaMMbl M BhIOpaHa JJIsi CIIydaeB, KOTJa MpPEeAbLAYIIHE MOIEIN
HEJIb3sl MCIIONIb30BaTh (Mo JaHHBIX, HEKOPPEKTHOCTh BblUMcIeHMH). dopmyna ompeneneHus
BEPOSTHOCTH 0€30TKa3HOM pabOTHI 1O YKCITY MTPOBEACHHBIX SKCIIEPUMEHTOB UMEET BUJL



P=1- Nex/N.

rae Nex - uneno omuGounsx 3KCIIEPUMEHTOB, N - queno MPOBEICHHBIX IKCIEPUMEHTOB ISl
npoBepku padotsl [1C.

Takum 00pa3oM, MOXHO cJielnaTh BBIBOA O TOM, 4TO Mojenu HajaexHoctd [IC ocHoBaHBl Ha
BpeMEHH (YHKIIMOHUPOBAHUS W/WUIM KOJMYECTBE OTKa30B (OIIMOOK), MOJYYEHHBIX B IMPOrpaMMax B
MpoLEeCcCce HMX TECTUPOBAHUS WM JKCIUTyaTauuu. MOJENM HaJeKHOCTH YUYUTHIBAIOT CIIyYalHBINA
MapKOBCKMH U IIyaCCOHOBCKHMIl XapakTep COOTBETCTBEHHO IIPOLIECCOB OOHApYKEHHUsS OIIMOOK B
MpOrpaMmax, a TakKe XapaKTepP U UHTEHCUBHOCTh OTKAa30B.

dopma npeacTaBJieHus pe3yabTaTa:

Llens paboTh

Beenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3YEMbIE ITPH BBHITOJIHEHUU PaOOTHI.
Onucanue paboThI

3axiroueHue (BbIBObI)

CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI

oakrwnE

Kputepun onenkmn:

PaboTa BBIIOJIHEHA MOJHOCTHIO M HE COJACPKHUT OIIMOOK, CTYAEHT I'PaMOTHO HPEACTABUI OTYET —
OLIEHKA «OTIMYHO.

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

Pabora BEIIIOJIHEHA C OH_II/I6KaMI/I, CTYACHT TIPEACTaBUII KpaTKI/Iﬁ OT4€T — OICHKa
«KYyHAOBJICTBOPUTCIILHO.
PaGora BhIIOJIHEHA C FPY6I>IMI/I OI_I_II/I6KaMI/I, OT4YCT COCTABJICH HCIrpaMOTHO — OLICHKa

«CHEYHAOBJICTBOPUTCIBLHO.



JlabopaTopHoe 3ansiTHe Ne 15
Pa3pa0doTka TecTOBBIX ClleHAPHEB (TECT-KelCOB), OLeHKA HE00X0AMMOro KOJIM41eCTBA TeCTOB,
OpPraHu3auMs TECTUPOBAHUS

Heab: oreHUTh HEOOXOAMMOE KOJIHMYECTBO TECTOB, pa3pad0TaTh TECTOBBIC CIICHAPUH (TECT-KEWCHI),
[IPOBECTU TECTUPOBaHKE, CHOPMUPOBATH TECTOBYIO JOKYMEHTAIUH.

Bbinosinus padory, Bol Oyaere:

ymembs:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHEUUATM3UPOBAHHBIE TpauyecKhe CpeAcTBa IOCTPOSHHUS U aHAIW3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— VY11 BBISBIATH OMIMOKH B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICTI(DHKAITHIA;

— VY12 wucnonp30BaTh pa3iIMYHBIC TPAHCIIOPTHBIC TPOTOKOJBI W CTAaHIAPTHI (HOPMATHPOBAHUS
COOOIIIEHHNI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALUY;

— Y14 opranus3oBbIBaTh I0CTOOPAOOTKY TAHHBIX;

— VY15 co3maBaTh KIacChI- HCKIIFOUYCHUS Ha OCHOBE 0a30BBIX KJIACCOB;

— Y16 BBIIONHATH pyYHOE U aBTOMaTU3UPOBAHHOE TECTUPOBAHKUE TPOrPAMMHOIO MOJTYJISL;

— Y17 ucnonb30BaTh UHCTPYMEHTAIBHBIE CPECTBA OTJIA/IKU ITPOTPAMMHBIX TIPOYKTOB.

MarepuajibHoe obecneyeHne:
IMaker Microsoft Office, moctym k Internet pecypcam, Visual Studio.

3aganue:
1. BemosHHUTE OIEHKY HEOOXOJUMOTO KOJIMYECTBA TECTOB IS OMNpENEICHUs KadecTBa
MIPOrpaMMHOT0 TPUIIOKEHUS ISl TECT Keilca:

HencrtBue OxunaeMplil pe3yapTaT

dopMa OTKpeITA

1. OtkpeiBaeM popmy oTnipaBku | Bce mosst mo yMoinuaHuio mycThbl
cooOnieHus O0s3arenbHbIE M0JI TOMEYEHBI - *
Knonka "OtnpaBuTh" He akTUBHA

2. 3anonHseM 1noist opMBbI:
Tun oOpamenus
KoHTakTHOE MTHII0
Konrakrthslii Tenedon
Coob1enue

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

Ecnu BBeleHHBIE JaHHBIE KOPPEKTHBI -

CooOuienue "3asBKa OTIpaBiieHa BBIBEIEHO HA IKPaH.

HoBas 3as1BKa nosiBUIach B CIUCKE Ha CTpaHuULE "3asBKu".
Ecnu BBenennbie nanubie HE KOppeKTHBI -;

BanunanuonHoe cooOrieHne co BceMu oUIMOKaMu BBIBEJCHO Ha
JKpaH.

3asska HE nosBunace B civcke Ha cTpaHule "3asBKu'.

3. HaxxumaeM KHOIIKY
"OtnpaButs"




2. Ouenure HEOOXOIMMOE KOJMYECTBO TECTOB JJIsi pa3pabOTaHHOTO MPOrPAMMHOIO MPOAYKTa
(mabopatoproe 3amanme Ne 11), paspaboraiiTe TeCTOBbIE CIIEHApHH (TECT-KEHCHI), IPOBEIUTE
tectupoBanue. Ompenenure 3amaund IOpabOTKH MporpaMMHOro mpoxaykra. ChopMHpYyHTE TECTOBYIO
JOKYMEHTAITHIO.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. BBINMONMHUTE OLIEHKY HEOOXOIUMOIO KOJIMYECTBA TECTOB Ui ONpEACICHHS KadecTBa
MIPOrPaMMHOTO MPUJIOKEHHS JIJIsl TECT Kelica
2. W3yuuTh mpeanaraeMblii TEOPETHUECKUI MaTepUall IO TEME.
3. Omnpenenuts HeoOXOOUMbIE BUIBl TECTUPOBAaHUS UIA pa3pabOTaHHOTO MPOrPaMMHOTO
npoaykta (1aboparopnoe 3anstue Ne 10).
4. OueHUTbh HEOOXOIMMOE KOJIUYECTBO TECTOB.
Pa3paborats TeCTOBBIC ClieHApHH (TECT-KEHCHI).
[IpoBectu TecTupoBanue:
Onpenenuts 3aa4u JOPaOOTKH MTPOTrPaAaMMHOTO TIPOYKTA.
CdopmupoBaTh TECTOBYIO IOKYMEHTALIUIO.
CdopmupoBaTh 0TUET O padoTe.

©o~No O

Xoa pa6oTsI:

Kparkue TeopeTuueckue cBeeHHs

TectoBoe [TokperTue (Test Coverage)

TecroBoe IlokpbiTHE- 3TO OJIHA U3 METPHUK OLEHKH KauecTBa TECTHMPOBAHUS, MPEACTABIISIOMIAs U3
ce0s TNIOTHOCTh OKPBITUS TECTAMH TPEOOBaHUI OO HCIOTHIEMOTO KOJIa.

Ecnu paccMarpuBath TECTUPOBAHHUE KaK "TIPOBEPKY COOTBETCTBUS MEXK/Y PEATbHBIM U OKUAAEMbIM
MOBEJICHUEM TPOrPaMMBbl, OCYILIECTBIIIEMasi HA KOHEYHOM Habope TECTOB", TO UMEHHO 3TOT KOHEUHBIN
Habop TECTOB U OYAET ONPENEIIATh TECTOBOE MTOKPHITHE:

UYem BbIlIe TpeOyeMblid YPOBEHb TECTOBOTO MOKPBITHS, TEM OOJIbIIE TECTOB OyIeT BbIOpaHO, AJIs
MPOBEPKH TECTUPYEMBIX TPEOOBAHUIN HII HCIIOIHIEMOT O KOJIa.

Co>XHOCTh  COBPEMEHHOTO  MPOTrpaMMHOTO  oOecriedeHuss U MHEOPACTPYKTYpPhl — CHEJajo
HEBBINIOJTHUMOM 3ajjauy mpoBeleHHuss TectupoBaHus co 100% TtectoBbIM moOKpeITHEM. [loaTOMy uis
pa3zpaboTku HaOopa TecTOB, OOecledyMBArOIIET0 00jiee MEHEee BBICOKMH YPOBEHb MOKPBITHS MOKHO
HCMOJIb30BAaTh CIELUAIbHBIE HHCTPYMEHTHI TM00 TEXHUKH TECT JU3aifHa.

CymecTByeT 2 MUPOKO MPUMEHSIEMBIX MOIX0a K OIIEHKE U H3MEPEHHIO TECTOBOTO MOKPBITHS:

IToxpeiTue TpedoBanuii (Requirements Coverage)- oleHKa MOKPHITHS TeCTaMU (YHKIIMOHATIBHBIX U
He(YHKIIMOHAJIBHBIX TpeOOBAaHMN K IMPOIYKTY IyT€M IOCTPOEHHUs MAaTpHUll TpaccUpoBKH (traceability
matrix).

ITokpsiTue koma (Code Coverage)- OIeHKa MOKPBITHUS HCIOJHSAEMOro KOJAa TeCTaMH, IyTeM
OTCJIEKHUBAHUS HEMPOBEPEHHBIX B MPOIIECCe TECTUPOBAHUS YAaCTeH MPOrpaMMHOT0 00ecrieueHHs.

Paznuums: Meton mokpeiTHs TpeOOBaHUM COCPEIOTOYEH Ha MPOBEPKE COOTBETCTBUS Habopa
MIPOBOJIUMBIX TECTOB TPEOOBAHUSAM K NMPOJYKTY, B TO BpeMs KaK aHAJIU3 MOKPBITHS KOAA - HA MOJHOTE
MIPOBEPKU TECTaMH, pa3pabOTaHHOMN YacTH MPOAYKTa (MCXOJHOTO KO/a).

Orpannyenus: MeToJl OLIEHKH MOKPBITHS KO/Ia HE BBIIBUT HEpEAIN30BaHHbIE TPEOOBAaHUS, TaK KaK
paboTaeT HE C KOHEYHBIM NPOAYKTOM, a C CYIIECTBYIOIIUM HCXOIHBIM KOJOM. METOX MOKPBITHS
TpeOOBAaHUI MOKET OCTaBUTh HENPOBEPEHHBIMU HEKOTOPHIE YYaCTKHU KOJa, MOTOMY YTO HE YYHUTHIBAET
KOHEYHYIO Peau3aluio.

IToxpeiTue TpedoBanmii (Requirements Coverage)

PacdeT TecTOBOTO MOKPHITHS OTHOCUTEIBHO TPEOOBAHUN TIPOBOJUTCS IO (hOpMyIIe:

Tcov = (Lcov/Ltotal) * 100%,
rae: TCOV- TecToBoe MOKphITHE, Lcov - kommuecTBO TpeOOBaHUM, MPOBEPSEMBIX TeCT Kelicamu, Ltotal-
o0111ee KOJIMYECTBO TPeOOBaHMIMA

Jlis u3MepeHusl OKPBITUS TpeOOBAaHUM, HEOOXO0AUMO IIPOAHATU3UPOBATh TPEOOBAHUS K IPOAYKTY
U pa30HUTh X HA MYHKTHI. ONIMOHATBHO KaXKABIM MyHKT CBS3BIBAETCS C TECT KeiicaMu, MPOBEPSIOLIUMHU



ero. COBOKYITHOCTb 3TUX CBA3EH - U SBIISETCS MaTpuleil TpaccupoBku. [Ipocnenus cBsA3M, MOKHO TOHSTD
KaKue MMEHHO TPeOOBaHUsI MPOBEPSET TECTOBBIM CITydaid.

Tectsl, HEe cBsI3aHHBIE ¢ TPEOOBAHUSAMH HE UMEIOT CMbIcia. TpeOoBaHus, HE CBSI3aHHBIE C TECTAMU -
31O "Oernble nATHA'", T.€. BBIIIOJHUB BCE CO3/IaHHBIE TECT KEHChI, HEb3s JAaTh OTBET PEAIM30BAHO JaHHOE
TpeOOBaHUE B MPOJYKTE MU HET.

Jlis  OnNTUMHU3alMU  TECTOBOTO IMOKPBITHUS MPH TECTHUPOBAHHMM HAa OCHOBAaHUM TpeOOBaHMIA,
HAWITY4IIUM CIIOCOO0M OyJeT MCIOIb30BaHUE CTAaHIAPTHBIX TEXHUK TecT nu3aiiHa. [lpumep pazpabotku
TECTOBBIX CIIy4yaeB [0 UMEIOMIMMCS TpeOOBaHUSAM paccMOTpeH B pasnene: "[IpakTudyeckoe nmpuMeHEHHE
TEXHMK TECT JU3aiiHa Npu pa3pabOTKe TeCT KeHcoB"

ITokperTue xoga (Code Coverage)

Pacuer TecTOBOrO MOKPHITHS OTHOCHTEIBHO HMCIIOIHSEMOTrO KOJAa MPOrpaMMHOTO OOeCIeUeHuUs
MIPOBOAUTCS 110 popmyIie:

Tcov = (Ltc/Lcode) * 100%,
rae: TCOV- TecToBOoe MOKphITHE, Ltc- Koji-Ba CTPOK KOJa, MOKPBITHIX Tectamu, Lcode- obiiee koi-Bo
CTPOK KOJa.

B Hacrosimee Bpemsi cymiecTByeT HMHCTpyMeHTapuil (Hampumep, Clover), Mmo3BOMSIOIIMIA
MIPOAHATIN3UPOBATh B KAKHE CTPOKH OBLIM BXOXKACHHUS BO BPEMsI MPOBEICHUS TECTUPOBAHUS, Oaromaps
YeMy MOXKHO 3HAYUTENbHO YBEJIMYUThH MOKPBHITHE, 10OABUB HOBBIE TECTHI JAJISi KOHKPETHBIX CIIy4aeB, a
TaKkKe M30aBUTHCA OT AYOIMpYOIUX TecToB. lIpoBeneHHE TaKoro aHaln3a KoJa W MOCIeIyHomast
ONTUMU3ALNS TOKPBITHS TOCTATOYHO JIETKO pealn3yeTcs B paMKaxX TecTUpoBaHus Oeroro simuka (white-
box testing) mpu MOAYIBHOM, WHTETPALIMOHHOM W CHCTEMHOM TECTHPOBAHWHU; MPHU TECTHPOBAHUU KE
yepHoro smmka (black-box testing) 3amadya cTaHOBUTCS JTOBOJIBHO JOPOTOCTOSIIEH, Tak Kak TpeOyer
MHOTO BPEMEHH U PECypCOB Ha YCTaHOBKY, KOH(UTYpAllMI0 W aHAJIH3 PE3YyIbTaTOB Pa0OTHI, KaK CO
CTOPOHBI TECTUPOBIIUKOB, TaK M pa3padOTUHKOB.

Texuuku tect qu3aiina (Test Design Technics)

MHorue ooy TECTHPYIOT M MUIIYT TECTOBBIE ciydau (test cases), HO HE MHOTHE MOJb3YIOTCS
CIeNMANBHBIMA TEXHWKaMH TecT nu3aiiHa. [loctermeHHO, HaOWpasch ONbITA OHU OCO3HAIOT, YTO
MIOCTOSIHHO JIENAIOT OAHY U TY ke paboTy, MOJAr0IIyOCs KOHKPETHBIM IIpaBuiiaM. M Tora oHru HaXofsT,
YTO BCE 3TU MIPABUJIA YK€ OMUCAHBI.

[Ipennarato BaM 03HAKOMHTBCSI C KPATKUM OMUCAaHHEM HamOoJjee paclpoCTPaHEHHBIX TEXHHUK TECT
nu3afHa;

DxsuBanentHoe Pasnenenue (Equivalence Partitioning - EP). Kak npumep, y Bac ecTh auana3oH
JOMyCTUMBIX 3HaueHu# oT 1 1o 10, BBI JODKHBI BRIOpATh OJHO BEPHOE 3HAUYEHWE BHYTPH WHTEpBAIa,
CKaxxeM, 5, U OJIHO HEBEpHOE 3HaUeHHe BHE HHTepBana - 0.

Ananu3 ['pannunbix 3nauenuii (Boundary Value Analysis - BVA). Eciu B3sTh npriMep BbIllIe, B
KauecTBE 3HAYCHWH [UIsI TO3UTHBHOTO TECTHPOBAHHUS BbIOEPEM MHHHMMAIBHYIO M MaKCHUMAJIbHYIO
rpanunsl (1 u 10), u 3HaueHus 6onbiie U MeHbine rpaHul (0 u 11). Ananus ['paHnyHBIA 3HaYEHUI MOXKET
OBITh IPUMEHEH K TOJISIM, 3aIUCsM, (aiinaM, UK K JTF000T0 pojia CYIIHOCTSIM, UMEIOIIUM OTPaHUY HUS.

[Mpuuuna / Cnencteue (Cause/Effect - CE). Dro, kak mpaBwmiio, BBOJ KOMOWHAIMIA YCIOBHIH
(mpuuuH), 1T IoMy4eHUs: oTBeTa OT cuctembl (Crenctsue). Hampumep, BBl MpoBepsieTe BO3ZMOKHOCTh
N00aBJIATh KIMEHTA, UCIIONb3Yys OINpeleTeHHYI0 3KpaHHyto (Gopmy. s 3Toro Bam HeoOxoaumo Oyaer
BBECTH HECKOJIbKO ToJjel, Takux kak "Mma", "Anpec"”, "Homep Tenedona" a 3arem, HaxaTb KHOIKY
"Ilo6aButs" - 3Ta "[Iprunna. [locne Haxkatus kHomnku "JloGaBuTh", cucreMa no0aBiseT KiIueHTa B 6a3y
JAaHHBIX U MTOKa3bIBAE€T €r0 HOMEpP Ha 3KpaHe - 310 "Cnencraue".

[MpenyraapiBanue ommbku (Error Guessing - EG). Dto korja TecT aHATUTHUK HUCIOJNB3YEeT CBOU
3HAHUA CHUCTEMBl U CIIOCOOHOCTh K WHTEPIpETalnH CHenupUKalud Ha MPEAMET TOro, YTOOBI
"mpenyragath' TpU KaKMX BXOAHBIX YCIOBHSIX CHCTEMa MOXET BblIaTh omuOKy. Hampumep,
cnenuguKanys roBOpUT: "Molb30BaTedb AOKeH BBecTH kon". Tect anamutuk, OymeT aymats: "UTto,
ecmu s He BBenmy koxa?", "Uro, ecnm S BBeAy HeNpaBWIbHBIA Kona? ", WM Tak pganee. JTO U €CTh
npeayrajabiBaHue OMINOKH.

HcuepneiBaromee TectupoBanue (Exhaustive Testing - ET) - ato kpaiinuii cinydaii. B npemenax
ATOW TEXHHUKH BBl JOJKHBI POBEPUTH BCE BO3MOKHBIC KOMOWHAITMN BXOHBIX 3HAYCHUH, ¥ B IPUHIIMIIC,



3TO JOJKHO HaWTH Bce mpoOiiembl. Ha mpakTuke NpUMEHEHHE ATOro MeToJa HE MpelCTaBIIsSeTCS
BO3MOJKHBIM, H3-32 OTPOMHOTO KOJTMYECTBA BXOTHBIX 3HAYCHUH.

[IpakTveckoe NpUMEHEHNE TEXHUK TECT IU3aifHa IpH pa3paboTKe TeCT KeHCoB

MHorue 3HaIOT, YTO TaKOe TECT AM3aifH, HO HE BCE YMEKOT €ro MpHUMEHsATh. YTOOBI HEMHOTO
MPOSICHUTh CHUTYallMIO, Mbl PEIIMIA TNPEASIOKUTh BaleMy BHUMaHHIO IMOCIEAOBATEIbHBINA MOAXOJ K
pa3paboTKe TECTOBBIX CITydaeB (TECT KEHCOB), UCTIONB3Ysl CaMbIE MPOCTEHITUETEXHUKH TECT JH3aifHa:

OkeuBanentHoe Pa3nenenue (Equivalence Partitioning), nanee B rekcre -EP

Amnanu3s ['pannunsix 3nauenuii (Boundary Value Analysis), nanee B Tekcte -BVA

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

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

[1nan pa3paboTKy TECT KEMCOBIIPEAIATaeTCs CIETYIOIINMN:

AHanu3 TpeboBaHUM.

Onpenenenre HabOpa TECTOBBIX aHHBIX Ha ocHoBanuu EP,BVA EG.

Pa3zpabotka mab6iona tecta Ha ocHoBanuu CE.

Hanmcanue Tect KeiicoB Ha OCHOBaHMH MEPBOHAYAIBHBIX TPEOOBAHUH, TECTOBBIX JaHHBIX U IIaroB
TecTa.

Jlanee Ha mpuUMepe, pacCCMOTPHUM MPEUIOKEHHBIN TTOAXO/.

ITpumep:

[IpotectupoBath (QYHKIMOHAIBHOCTH (OPMBI TpHEMa 3asBOK, TpeOOBaHUS K KOTOPOH
MIPEIOCTABJICHBI B CIEAYIONICH Ta0uIIe:

Tun
DeMeHT TpeboBanus
3JIeMEHTa
Ha6op nanHbIX:
Koncynbranus
[IpoBenenue TecTupoBaHUs
Tun oOpameHus combobox POBCA P

Pa3zmenienue pexiiamsl
OmmoOka Ha caiite
*- Ha mpoIiecc BHITIOTHEHUS ONepalvy MpreMa 3asiBOK He BIUSET.

1. OGsa3aTenpHOE I 3alI0THEHUS
KonTakTHOE 11110 editbox 2. MakcuMabHO 25 CUMBOJIOB
3. Ucnonb3oBanue mudp U Criel; CAMBOJIOB HE JOMYCKACTCsI

O06s3arenbHOE IS 3aI10JTHEHUS
Jonyctumble cuMBOJIBL "+ 1 UG pBI
KoHnTtakTHBIi . "+" MO’KHO HUCTIOJIB30BATH TOJIBKO B HaYajle HOMepa
editbox
TenedoH Jomnyctumblie hopmaThl:
HauuHaercs ¢ mmoca - 11-15 mudp +31612361264 +375291438884
6e3 mtoca - 5-10 uudp, Hampumep: 0613261264 2925167

1. O6Gsa3arenpHOE IS 3aII0JTHEHAS

Coo0menune text area
o 2. MakcumanpHast minaa 1024 cumBoiia
Cocrosuue:
1. ITo ymosryanuto - He aktuBHa (Disabled)
2. Tlocme 3amoiHeHHS 00A3aTENBHBIX IIOJIEH  CTAaHOBUTCH
axktuBHa (Enabled)
OTIpaBuThH button

JleficTBuA 1OCIIE HAXKATUS

1. Ecnu BBe/leHHBIE JaHHBIE KOPPEKTHBI - OTIIPaBKa COOOIIEHUS

2. Ecnu BBeneHHble naHHble HE KOppekTHBI - BanuaallMOHHOE
coo0IIeHnE




BapuanT ncnons3oBanus (MHOT/Ia €T0 MOYKET M HE OBITh) IPEICTABIICH Ha PUCYHKE 1.

Data Added
OK
N Form
NOK

4 Emor on page

Pucynok 1 — BapuaHT ncnonb3oBaHus
1. Ananu3 TpeGoBaHU
Yuraem, aHaTU3UpyeM TpeOOBaHUS M BBIIEISIEM ISl CE0s CIEAYIOIINE HIOAHCHI:

KaKMe U3 1ojei o0s3aTeNbHbIe A1 3al0JHEHUs?

HMMEIOT JIU TIOJIsI OTPAHUYEHUSI 110 JUTMHE WITK TI0 pa3MEPHOCTH (TpaHHUlIbl)?

KaKHe U3 NoJel UMEI0T crenuaibable popmaTsl?

2.0npenenenue Habopa TECTOBBIX JAaHHbBIX

OtrankuBasich OT TpeOOBaHUHN K MOJISIM, MCIIOJIb3YsI TEXHUKH TECT M3aiiHa HAYMHAEM OIlpeesieHUe
Habopa TeCTOBBIX JTaHHBIX:

B 3aBUCHMOCTH OT TOro 0Os3aTeJIbHOE II0J€ WJIM HET, ONpEeAeNUM Kakue IMOoJs HeoOX0IuMOo
NPOBEPUTh HA IIyCTOE 3HAYCHHWE, TaK KaK OHO MOXET BbI3BIBaTh OMMUOKY (B pesynapTupyromeit
Ta0JIUIE OPaHIKEBBINIIBET)

T.K. MCYEPIBIBAIOIIEE TECTUPOBAHME HE NPEIACTABISIETCS BO3MOXKHBIM H3-3a OIPOMHOIO 4YHCIa
BCEBO3MOXKHBIX KOMOMHAIMM 3HAYeHHUH, B MEPBYIO Odepe/lb HEOOXOAUMO ONpeAeIUTbMUHUMAIbHBIN
HAa0Op JMaHHBIX. JTO MOXHO CJeNaTh HCIOJIb3ys TakueTexHukd, kKakEPUBVA. (B pesynerupyromeit
TabJInIIeroay0oiiIBeT)

Ha ¢opme mpucyrcTByeT mose, UMerolee cocTaBHOM Tl (IU(PBI UCHOJIB3YIOTCS COBMECTHO C
CHMBOJIaMH ), 00J1a1aeT CreuaibHbIM (POPMATOM JaHHBIX U MOATOMY BbIIEJICHUE TECTOBBIX JaHHBIX JUIS
HEro - 3TO JOCTATOYHO TpyJIOeMKas 3aaada. B mpenenax naHHOW CTaThbU OrpaHUYMMCS TOJIBKO MPOCTOM
IIPOBEPKOM (JOPMATOB U OCHOBHBIX TPEOOBaHUI OMMCAaHHBIX B (hopMe MpreMa 3asBOK.

[lo 3aBeplieHHIO TEHEpalMM JAaHHBIX MCIOJNb3ysd CTaHJAPTHbIE TEXHUKH, MOXHO J00aBUTH
HEKOTOpOe KOJMYECTBO 3HAUEHMM Ha OCHOBaHMM JMYHOro onbiTa (TexHuka EG) - sto Oyzer
HCIOJIb30BaHUE CIEll. CUMBOJIOB, OYEHb JJIMHHBIX CTPOK, pa3HbIX (OpMATOB HaHHBIX, PErHMCTPOB B
crpokax (Upper, Lowwer, Mixed cases), oTpuuareinbHble 1 HyjleBble 3HaueHus, keiiBopasl Null - NaN -
Infinity u 1.1. Cro/1a MO’KHO BKJIFOUUTH BCE, UTO BBI I10JaraeTe MOKET BBIBECTH MpuiioxkeHue u3 crpos (B
pe3ynbTupyrolei TabauIepruoIeTOBBIHIBET)

[Ipumeuanue:

OTMeTuM, YTO KOJIMYECTBO TECTOBBIX JIaHHBIX MTOCIIE OKOHYATEJIbHOW reHepaluu OyieT 10CTaTOYHO
00JIBIINM, JAXKE MPU UCIIOJIb30BAHUN CIIEHUATbHBIX TEXHUK TeCT au3aiiHa. [loaTromy orpaHudmnMcs b
HECKOJIbKUMH 3HAUYEHUSIMU JJI KaXJ0ro MOJs, TaK KakK LIeJb JaHHOM CTaThU MOKa3aThb HMEHHO IPOLECC
CO3/IaHHUS TECT KEICOB, a HE MPOIIeCC NOMYyYEHUSI KOHKPETHBIX TECTOBBIX TAHHBIX.

2.1 BbIOOp TECTOBBIX TAHHBIX JUI KaXI0TO OT/IEJIBHO B3STOTO MOJIS

[Tone Tunm obpamenus. Tak kak Bce AaHHBIE BXOAAT B | KilacC DKBHBAJICHTHOCTH, TO €CTh HE
U3MEHSIOT caM IIpPOLEeCC BBIMOJIHEHUS IMpHeMa 3asBKU, OepeM 10000 (1-10) MO3UIMIO B JIUCTE C
oxxugaembiM pesynpraToM OK. Ho T.k. peanin3oBaHo mojie Kak JIMCT, UMEET TaKkKe CMBICI pacCMOTPETh U
rpaHuuHble ycnoBus (TexHuka BVA), T.e. OepeMm mnepBblii W mocineaHuit sneMmeHTsl. Wtoro: 1-1 um
MTOCJIETHSIS MO3ULMU B IucTe. OKMUIaeMblil pe3yabTaTr Ipu ucnobs3oBanuu - OK.

ITone KonTakTHOE numo. OTo 06s3aTenbHOE MoJie pa3MepoM OT 1 10 25 CHUMBOJIOB (BKJIIOYas
rpanuisl). [IpoBepka Ha 00513aTENBHOCT 100aBIIET K TECTOBBIM JaHHBIM IycToe 3HaueHue. [Iposenem
aHanu3 rpaHudHbIX ycnoBuilt (BVA), momyunm Hatop: 0, 1, 2, 24, 25 u 26 cumBozoB. Ilycroe 3HaueHue
(0 cuMBOJIOB) yx)e ObLTO JOOABIIEHO MPH aHAM3€ 0053aTeILHOCTH TOJIS I BBOJA, o3TOMYy npu BVA
MBI He OyneM n00aBisATh €ro emie pas. (eciu ero Mo0aBUThH BTOPOM pa3, MPOU30MAET AyOJMpOBAHHE
TECTOBBIX [aHHBIX, KOTOPO€ HE IpPHUBEAET K HAXOXIECHUIO HOBBIX AE€()EKTOB, a 3HAYUT IOBTOPHOE



no0aBlICHHE B JIOMEH HE MMEET CMbICNa). B cBsi3u ¢ TeM, 4To 3Ha4YeHHS 2 M 24 CUMBOJIA SIBIISIOTCS, C
HaIIe TOYKU 3peHus, HeKPUTUUYHBIMH, UX MOKHO HE J00aBisATh. B nTore monydyaeM, 4T0 MUHUMAaIbHBINA
Ha0Op JaHHBIX JJIS TECTUPOBAHUSA OIS - 3T0 cTpoku 1 u 25 - OK, u 0 (mycroe 3HaueHue), 26 CUMBOJIOB -
NOK.

nosie KoHTakTHBINA TeneOHCOCTOUT M3 HECKOJBKUX YacTeil: KOJ CTpaHbl, KOJ orepaTopa, HOMEp
TeneoH (KOTOPBI MOXKET ObITh COCTABHOW U pa3zesieHHbIN neducamu). [ onpeneneHus IpaBUILHOTO
Habopa TECTOBBIX JAHHBIX HEOOXOIMMO PACCMATPUBATh KXY COCTABHYIO YacCTh IO-OTAEIBHOCTH.
[Tpumensis BVA u EP, nonyuum:

it HoMepoB ¢ mmocomllo BVA nonyaum Homepa ¢ 10, 11, 12 u 14, 15, 16 uudpamu, rae 10 u 16
- NOK, a 11, 12, 14, 15 - OK PaccmarpuBas nostydeHHble AaHHble ¢ no3unuu EP Beimenum, uto 11, 12,
14, 15 BXOAAT B OJIMH KJIaCC SKBUBAJICHTHOCTH. [103TOMY MpU TECTUPOBAHUU MBI MOXEM HCIOJIb30BATh
mo00e U3 HUX, HO Tak Kak 11 u 15 - 370 rpaHuIlsl HHTEpBaia, TO Ha HAIll B3[VIAJ UX IPOMYCKAaTh HEJb3sl.
CrenoBarenbHO MBI MOKEM YMEHBIIMTH HaOOp 3HAaUeHU 10 1BYX, UckitouuB 12 u 14, a octaBus 11 u 15
Ul TPOBEPKH TIpaHUUHBIX ycimoBwit. HMrtoro mmeem: 11 u 15 mupp - OK, (+12345678901,
+123456789012345) 10 u 16 uudp - NOK; (+1234567890, +1234567890123456)

s HomepoB Oe3 mroca:llo BVA monyuum HOMepa ¢ 4, 5, 6 u 9, 10, 11 uudpamu. [eiictBys
AHAJIOTHYHO TPUMEPY I HOMEPOB Tele(OHOB C IUTIOCOM, HCKIIOYMM 3HaueHust 6 u 9, octaBuB 5 u 10.
Htoro umeem: 5 u 10 uudp - OK, (12345, 1234567890) 4 u 11 uudp - NOK; (1234, 12345678901)

nosie CooOmieHue. moadop JaHHBIX TPOBOIUM I10 aHANOTHU ¢ rosieM KonraktHoe nuio. Ha Beixoze
nosryyaeM 3HaueHus: ctpoku 1 u 1024 - OK, u 1025 cumposnos - NOK.

PesynpTupyromas Tabnuna JaHHBIX, ISl MCIIOJIB30BAHMS TMPH ITOCIEAYIOIIEM COCTaBJICHUU TECT
KeiicoB

[Tone OK/NOK | 3nauenue Kommenrapuit
Koncynpranus IIEPBBII B CIIUCKE
Tun OK
OmnoOka Ha caiTe MOCIEIHUN B CIIUCKE
oOparieHus
NOK
ALVKCH I3 VK H N B VRS 25 CHUMBOJIOB HH>KHHMH
1y HBHIYK HBHIYK perucTp
a 1 cumBoOnI
OK AIYKEHT I3 OBIBAPOJKSUCMHE | 2> C1MBoros BEPXHITH
perucTp
NI YKEHTI'IHI3dsBanponmpxkAYCMU cumBoiioB CMelllaHHB1
perucTp
KonTaktHOE
MyCTOE 3HAUCHUE
JINIO
JUTHHA OomnbIIe
WIYKEHTIIIIB3AITYKEHT I3 UITYKEH MaKCUMaTbHOM(26
CHMBOJIOB
NOK @#$%"&;.?2,>|VNe"1()_{}[<~ crient. cumBoutbl (ASCIT)
1234567890123456789012345 TOJILKO LU P

O4YCHb [JIMHHasd CTpOKa

adsadasdasdas dasdasd asasdsads(...)sas (~1Mb)

Konraktasiii | OK +12345678901 C IUIFOCOM - MUHHUMAJILHAS




TenedoH JUIMHA

+123456789012345 ;aKCHMaJI;;I;ZO;HHa )
12345 es o -
MUHAMAJIbHAS UIMHA
oe3 IIroca -
1234567890 MakCUMaJIbHA JJIMHA
MyCTOE 3HAUCHHUE
+1234567890 ° B \ )
MUHAMAIEHON INHEI
+1234567890123456 ;aKCHI;:HOESZIﬁ ﬂHP;HLI ”
1934 oe3 ILUIOCa - <

MHUHUMAaJITLHOU JJIINHBI

oe3 IUIrOCa - >

NOK 12345678901 .
MaKCHUMaJIbHOH JUTMHBI

+YYYXXXyyyxxzz EMe:TZﬂfgp - Oyxsbl
6e3 mmoca -  OYKBBHI
YYYXXXXZZ

BMeCTO LIUpp

HAH-$$8-%"-&N- &)

cren. cumBoubl (ASCII)

1232312323123213231232(...)99

O4YCHb [JIMHHAasg CTpPOKa

(~1Mb)

OK ... )i MaKCHUMalbHast JUTHHA
YHHYHHL... My (1024 cumBomna)
yCTOE 3HAUYCHUE
JUTHHA 0omnbIIe
Coobmienue 1700000%7008% 700 (@700 %0 MaKCUMaJIbHOMN (1025
CHUMBOJIOB)
NOK

O4YCHb [JIMHHAasg CTpOKa

adsadasdasdas dasdasd asasdsads(...)sas (~1Mb)

TOJBKO CIICLl. CHUMBOJIBI

@#HESEN & & (ASCII)

ITakeTsl TecTOB
Kak  mpaBuio, MOIydbHBIC TECTBI U TECTOBBIC KOH(UTYpaIMH pa3pabaThIBAIOTCS  CaMUMU
pa3paboTurKamMu, OCHOBHAS 3ajiada TeCTepa B ATOM CIIydae — OPraHu30BaTh BCE TECTHI B YIIOPSIOUYCHHYIO
CTPYKTYpy TIIaK€TOB U yKa3aTh, KaKH€ TAKeTbl JOJDKHBI MCIHOJHATHCS B KaKUX YCIOBHUSIX.
Bcst nepapxust TeCTOB XpaHUTCS B TaK Ha3blBaeMOM (paiiie MeTaJaHHBIX, UMEIOIEM paciupenue vsmdi.
OToT (haiin HaXOAUTCS B CUCTEME KOHTPOJISI BEPCHI U MOXKET OBITh BKIIOUCH B PEIICHUE KaK OTACIbHBIN
AJIEMEHT (PUCYHOK 2).



s co3maHus TECTOBOTO IMakeTa MOXHO BOCHOIb30BaThes MeHio "Create New Test List", kak
MOKa3aHO Ha PUCYHKE 3, M IOCJE ATOr0 OTKPOETCS OKHO JUIS 3aJaHWs WMEHH HOBOTO TIaKeTa |
OTIpEJICJIEHUS] €r0 MECTa B ME€PAPXUHU TECTOBBIX MaKeToB (pUCYHOK 4). B ToMm ciydae, ecnu 11t pemieHus
yKe co3faH ¢ailn MeTalaHHbIX, MTAKET TECTOB OyJeT A00aBIeH K HEMY, ecii ke (aiiia MeTaJaHHbIX elle
CO3/IaHO HE OBLIO, OH OYyJIET CO3/1aH aBTOMATUYECCKHU.

2 TestSolution - Microsoft Yisual Studio

File Edit View Project Build Team Debug Data
Tools Test Apalyze Window Help

-G-8
% (KR ROREEZ (=5,

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

= 2
8] Solution ‘TestSolution’ (2 projects) g
=+ ¢ Solution Items a

ﬁd%’ LocalTestRun. testrunconfig
e 2 TestSolution. vsmdi
= &3 TestProject1
#-@-4 Properties
[+ - References
[=1 |7 Test References
~@%) TestSolution.accessor
@3] AuthoringTests.txt
@] ProgramTest.cs
= @7 TestSolution
[+ @ =d| Properties
[+ -4 References
# @5 Forml.cs
@] Program.cs

| ss0rix3 sansag | xonpoo L S|

clsolution Explorer [:’Team Explorer [

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

Pucynox 2 — [1aket ¢ uepapxueii TecTon
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|Test I fAnalyze Window Help
;J New Test, ..
% Load Metadata File...

Mew Test List, ..

Run >

Debug »

“i‘_’j Administer Test Controllers..,.

Select Active Test Run Configuration »

Edit Test Run Configurations ¥

Windows >

Pucynoxk 3 — Co3anue crnycka TeCToB

CreateNewTestlist M|
MName:
[

Description:

Select where in test list hierarchy to place this list:
[~ Lists of Tests
S| 5‘—,’; BAT
= Main flow

OF Cancel

Pucynok 4 — CBoiicTBa HOBOT'O CITUCKA TECTOB

ConepkumMoe MakeTOB TECTOB PEAKTUPYETCS C MOMOLIBIO CIELUAIBHOIO PeAaKTopa, IOKa3aHHOTO
Ha pUCyHKE 5. B makeTbl MOryT OBbITh BKJIIOUEHBI TECThI, HAXOIAIINECS B OJJHOM M3 MPOEKTOB TEKYIIETO
penieHusl.



Test List Editor | Night buld_2 ld Explorer - TestProject ¥ X
“> v Wl ] %1 % | GroupBy: [None] » | [All Columns] » <Type keyword> > d
i) Ttem(s) checked: 1
=l g3 Lists of Tests || Test Name | Project |
=l 2 BAT vl 4Z] MainTest TestProject1
vl 2 Main flow

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

Pucynok 5 — PeakTop crimcok tectoB

TecToBble MaKeTBl MOTYT WCIOJIB30BAThCS KaK IS PYYHOrO MPOTOHA TECTOB OINPEICICHHON
tematuku (komanma "Run checked", pucynok 6), Tak W s aBTOMAaTHYECKOrO MPOroHa B paMKax
aBTOMATHUYECKON COOPKH.

Test List Editor |
“> ~| [l 2] %2 %4 | Group By:
“b | Run Checked Tests

b+] Debug Checked tests
=Wy BAT

Pucynok 6 — Pyunoii" 3amyck nakera TeCToB

VYka3zaTb TecThl, KOTOpbIe OYIyT 3allyCKaThCs MPU OMPEeNIeHHON cOOpKe MOKHO MPU CO3/JAaHUU
¢aitna ¢ onucanuem coopku MsBuild, unu B mocneactsun uepe3 moaudukanuio mnpoekra MsBuild. B
MEpBOM CJy4yae JOCTAaTOYHO Ha COOTBETCTBYIOIIEM IIare MacTepa BbIOpaTh (pailyn MeTaJJlaHHBIX U
OTMETHUTbH TaJOYKaMH HMHTEPECYIOLIHe MakeThl TecToB (pHCyHOK 4.6). Bo BTOpoM ciydae HE0oOX0aAMMO
oTKpbITh IpoekT MsBuild B pegaktope XML, nHaiitu snement MetaDataFile, nnu Bnucats HeoOXoaumbie
MaKeThl BPYYHYIO:

<MetaDataFile

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

<TestList>BAT/Main flow</TestList>

</MetaDataFile>
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MSBuild Project File Creation Wizard E3

Select build options

Selections The bulld process will include the following bulld options.,
Configurations which build options would you like to include in the build process?

R © Funtes e un 1T, otc)
Test metadata file:
$/TestProject/TestSohstion/ TestSolution, vsmdi _:]

Test list to run:

S O ear
& .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

<Erevsous| f I Finish I Cancel

Pucynok 7 — Bei6op makeTa TeCTOB IPU aBTOMAaTUYECKOM cOOpKe

ABTOMaTH4YeCKOe TecTUpoBaHue Web-npuioxeHuii

Capture & Playback moxxon. DToT moaxol K TECTHPOBAHHUIO IOJIb30BATEIBCKUX HHTEP(EHCOB
BBITTIIAUT O4YeHb dJ(PPexkTHO U OCHOBaH Ha cieaywied uaee. TeCTUPOBIIUK MPOXOTUTCS
MBIIIKOM IO OKHAM, MYHKTaM MEHIO U JIPYTUM 3JIeMEHTaM uHTepderica.
CrnennanbHasi IporpaMma 3arnuchbIBaeT €ro mard U NOTOM MX BOCHPOU3BOAMT B MAKETHOM pexume. To
€CTh OUEHB MPOCTO MOTYYAIOTCS TOBTOPSIEMBIE TECThI. TEXHUUECKH 3TO yCTPAauBaeTCs TakK.

CrennanbHOE TECTOBOE OKPY:KEHHE C TOW WM MHOM TOYHOCTBIO PACIO3HAET, Ky/la UMEHHO OBLIO
HQ)KATO MBIIIKOM Ha SKpaHE M CO3/JAeT COOTBETCTBYIOIIMK KOJA B chenuaibHoM ckpunre. [lotom
3TOT CKPUNT "MpOroHsieTcs" B MAaKETHOM pPEXKHUME, BOCIPOU3BOJs ACHCTBUS TECTUPOBIIMKOB. Bech
BOIIPOC B TOM, KakuM oOOpa3oM pacIio3HAETCs KIWK TECTUPOBIIMKA MBIIIKOW. MueanpHo, Koraa
ATOT KIIUK CBA3BIBAETCS C COOTBETCTBYIOIIMM JJIEMEHTOM ympaBieHuss wuHrtepdeiica. To ectb
€CJIM TECTUPOBIIUK Ha)KaJl KHOMKY B KaKOM-TO JUAjOre, TO B CKPUNTE 3Ta MH(OpMAIUs COXpaHIETCS B
nonHoM obweMme. [lpyras, Gomnee rpy0asi cuTyalysi UMEET MECTO TOTa, KOTJla TeCTOBOE OKpPY)KEHHE He
MOXET Pacro3HaTh, KaKOW AJIEMEHT IMOJIb30BaTENIbCKOT0 HHTEp(deiica akTUBUPOBAII TECTUPOBIIHMK. Torma
B CKPHIT 3aHOCUTCS HHPOPMAITUS O TeX KOOpIAWHATAX Ha dKpaHe, Ky/la ObUT KIIMK MBIITKOM.

UeM mmoxa nmocneaHss cutyamusa? Jlemo B TOM, 4TO IpU MajielIlieM U3MEHEHHUH MOJIb30BATEIIbCKOTO
untepdeiica (a »To TUnUYHAs cuTyarus, Bedb [1O pazBuBaercs, nopabaThIBae€TCS U TECTHPYETCS
OJTHOBPEMEHHO) aBTOMATHYECKUU TECT-CKPUIIT, CO3JIaHHBIA TakKhUM 00pa3oM, BBIXOJUT W3 CTpos. Tawm,
KyJa paHbllle KJIMK MBIIIKOW MOMajan, HalmpuMep, Ha HYKHYIO KHOIMKY, TElNepb HaXOJUTCS COBCEM
JIPYTOM 2JIEMEHT YIPABIICHMUS.

Ecnu e TecToBoe OKpy)KEHHE pacrlo3Halo »d3JIeMEeHT wuHTepdeiica, TO Takoll Tect-
CKPHIIT OKa3bIBaeTcsi Oosee "KuBydnM'". DTO MPOUCXOANT HA YPOBHE TepexBaTa COOOIICHUI Ha YPOBHE
oTeparoHHoi cucteMbl (B uyacTHocTH, Windows). Ho mist Toro, 4roObl 3TO OBLJIO BO3MOXKHO, KOJ
MPUJIOKEHUS JIOJDKeH OBITh HamucaH 'mpaBwibHBIM" oOpasom. Jlamexko He Bce wuHTEp(deicHbIC
IIPUJIOKEHUSI HAlIMCaHbl 'TIPaBUIIBHO" .

To, HAacKOJBKO YCHENIHO JJIi KOHKPETHOTO MPHJIOKEHUS MOXHO NMPUMEHUTHh JTaHHBIA TOIXOI,
OTIpeIETSeTCS HECKONBbKUMH (akTopamMu. OCHOBHBIM SIBIIIETCS TO, Kakas HUCIOIb3yeTcs IuaTdhopma
(marmpumep, Java Swing, AWT, Windows Forms, WPF, ¢tc.) u IOmOJHUTEIbHBIE OWOJHOTEKH C
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3JIEeMEHTaMU TOJb30BaTeNNbcKoro nuTepdeiica. Hambomnee 3penoit miargopmoit ¢ 3TOM TOYKHM 3peHUS Ha
nma"HbIA MOMeHT sBisietcss MS Windows Forms.

Capture & Playback npu tectupoBanuun Web-unrepdeticoB. B ciydae ¢ tectupoanuem Web-
uHTepdeiica cuTyalMs ¢ TOYHOCTHIO pACIO3HABaHUS JIIEMEHTOB yrmpasieHus (interface controls)
3HAYUTEIBHO TPOIIE, YeM IMpPH TECTHPOBAHWU MPOM3BOJIBHOTO TIOJH30BATEIBCKOTO HHTEp(derica.
B3anmogaeiicTBre ¢ cepBepoM MPOMCXOIUT MO CTpOro omnucaHHomy nportokoiny HTTP, uro mosBossieT
OpU  3alKMCHd  TEepPexXBaTHTh  OTHpaBsieMble W MoiydaeMmble  cooOmienus. Kpome — Toro,
BHU3yaJbHOE MPEJICTABICHUE CTPAHULIBI 33/1aHO B CTpyKTypupoBaHHoM ¢opmare HTML, uro mo3BossieT
JIETKO OMO3HAThH OTACIbHBIE 3JIEMEHTHI Ha CTPAHUIIE.

B wuspanue Visual Studio Team Edition for Software Testers BKIIIOY€H IONOJHUTEILHBIN ITAKET,
obnerdyaronmii aBTomMarusanuioo TtectupoBanus Web-npunoxenuit merogom Capture & Playback. Own
MO3BOJISIET, KAK aBTOMAaTUYECKH T€HEPUPOBATh MPOCTHIE TECTOBbIE CLICHAPUU HA OCHOBE 3aIUCH JACHCTBUS
MOJIb30BATEJs, TaK M MUCATh OOJIee TOYHbIE TECTHI Ha I000M si3bike maTdopmsl .NET.

Jlo6aButh HOBBIN Web-TecT k periennto MokHO ¢ momorInbio komansl "Test/New Test", BeiOpas B
BO3HHKIIEM jauanore (pucyHok 8) tun tecra Web Test.

Add New Test E3IE3 I

Templates:

& 4a & =S

: ; Description
Database Unit Generic Test  Load Test :
Test Use a Web test to verify the
functionality of a Web application.
s | 13 & After you create a Web test, you can
9 I (fi - l @ C” assign properties that govern its
e behavior,

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

> site.
9k

Unit Test Web Test
Wizard
Test Name: lWebTestl ~webtest
Add to Test Project: [ TestProject1 ~|

Pucynok 8 — Co3znanne Web-tecra

ITocne co3maHusi HOBOIO TecTa aBTOMATHYECKH Oy/eT 3alylleHa Ipoleaypa 3alucu ClieHapus
Tecta B Opaysepe (pucyHok 9). Ha 3Tom 3Tame 10CTaTOYHO BBECTH WWW-aJpec MPUIIOKEHHS, KOTOpOe
ClieNyeT TpPOTECTHPOBaTh, IIOCIE Yero BBIIOJHUTH TecToBbI "mpoxon" mo Web-unrepdeiicy
HETIOCPEICTBEHHO B Opaysepe.
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<3 about:blank - Microsoft Internet Explorer M=l B3
Help J o

File Edit Yiew Favorites Tools
DBack ~ ) v [x] &) 7n| S search cFavorites € | (3v *
Address |§| about:blank :_I Go 1 Links >

Web Test Recorder X
@ Record Ul Pause . Stop l | | X
Go to your Web site to start recording
tecorded requests will be shown here.

H
&] Done LT e mternet 4

Pucynok 9 — 3anuce maroB TectupoBiurka Web-npunoxenus B Internet Explorer

HOCHC OKOHYaHHuA 3alluCu 6YI[CT ABTOMATHUYCCKU CI'CHCPUPOBAH TCCT, BKJ'IIO'-IaIOH_II/II\;I BCC
10). Ilpu

OTIIpaBJCHHBIC  Ha cepBep hitp-3ampockl W Bce  MOJAYYCHHBIE OTBETHI  (PUCYHOK
3TOM T'€HEepaTop aBTOMATUYECKU 00aBUT HEKOTOpPBIE MpaBuUiIa, 10 KOTOPBIM Oyzner

MIPOBEPATHCS KOPPEKTHOCTH PpabOThI TECTA.



2% TestSolution - Microsoft Yisual Studio O] X
Ede Edit View Project Buid Team Debug Data Tools Test Apalyze Window Help

RALE R A N I R - = b Debug v Mixed Platforms - .i
D% KR 5REET] E &
WebTest! [19:04] ~WebTest1.webtest® | “Test List Edtor | Source Control Explorer | v x g
=l - T e e T8I0 g
o ] L5] webTest1 3

- =1 _& http:/flocalhost:37673(TestSike/Def ault . aspx
= ) Extraction Rules
-} Extract Hidden Fields
SE Y http: / flocathost 73/ TestSite Dafault. aspx
=-{_J Form Post Parameters
1 _VIEWSTATE={{$HIDDEN1. _VIEWSTATE}}
L TextBoxi=test
+j Button1=Echo
Wy __EVENTVALIDATION={{$HIDDEN1.__EVENTVALIDATION}}
=-{_J Vakdation Rules
o Response URL

a1
3 13 |

3 Error List '\ jﬁ Pending Changes| | ] Output ¢4 Hl'J’.L‘F‘," _J Test Resuls
Ready

Pucynok 10 — Penakrop Web-tecta

JUis KaxJIoro M3 IIAaroB TecTa MOXKHO, C IOMOIIBIO BH3YallbHOIO pEIaKTopa, J100aBUTh
JOTIOJTHUTEIIBHBIE TIPOBEPKU HMJIH OIIUH, YIIPABIISIONIUE XOIOM BBIITOJHEHHUS: TIOUCK TIOJICTPOKH B OTBETE
cepBepa (tekcre moaydeHHoro HTML), Bamunamuto HTML yepe3 3amaHue perynspHOro BbIpakKeHUS,
MpOBEpKAa HAIWYHS WA OTCYTCTBHS ONPEACTCHHBIX TETrOB WJIM aTpUOYTOB Ha CTpaHUIE H T.1I.
JlonmyckaeTcst Takke BO3MOXKHOCTh pa3paboTKu coOCcTBeHHBIX mpaBui Ha JtoooM .NET s3bike. B Tex xe
clrydasix, KOrJia THOKOCTH pelakTopa HeJJOCTAaTOYHO, MOKHO creHepupoBath C# KOJI 1St JaHHOTO TecTa
peann30BaTh HEOOXOIUMYIO JIOTUKY "BpYUHYIO".

[Ipn HanmucaHWW TIPaBHUJI BAJIMAALMU OYEHb BAKHO MPABWIIBHO BBIOpAaTh HEOOXOIUMBIA YPOBEHB
aetanu3anuu. Yem Oosiee neTanbHO cHOpMYTUPOBAHO MPaBWIO U YeM Oojiee crnenu(UYHO OHO st
nanHoro HTML, tem Oouibliie BEpOSTHOCTh TOTO, YTO TECT MPUAETCS M3MEHATh NMpPU U3MEHEHUH Kojaa
TECTHUPYEMOI0 TPWIOKEHUS, JaXe €eCIM 5TH H3MEHEHHs He KacaluCh HampsMyl0 STOH 4YacTu.
Xoportiee MpaBUIO BaJUAAIUH TOJHKHO MPOBEPATH TOJIBKO TO, YTO SIBISIETCS BAXKHOW YacThio OM3HEC
JIOTHKH TPUIOKEHUS WIH TO, YTO SABJISIETCS KIFOYEeBBIM cBoWicTBOM NaHHONH HTML-crpanunst. [Ipu stom
NpaBUJIO HE JOJDKHO TMPOBEPATH JETANIW BEPCTKH W JOMOJNHHUTEIbHBIE BH3YyalbHbIE APdeKThl. K
COXAaJICHUIO, aBTOMAaTHYECKU CT€HEpUPOBAaHHBbIE NMpaBWiIa JAJEKO HE BCEr/la OKa3bIBalOTCs Haubolee
3¢ PeKTUBHBIMH.

Co3maHHBI B PEJakTOpe WIM B PYYHYIO TECT SIBJISETCS MOJIHONPABHBIM TECTOM U MOXET ObITh
BKJIFOYEH B TECTOBBIM MaKeT, a CJIEJI0BATEILHO, U B MPOIEAYPHl aBTOMAaTHUUECKOU cOOpKU (pucyHok 11).
OnHako, A TOro, 4YTOOBI aBTOMATUYECKOE TECTUPOBAaHHUE ObIJIO  BO3MOXKHBIM, HEO0OXOJMMO
COOTBETCTBYIOIIMM 00pa3oM HACTPOUTH CEPBEP aBTOMATHYECKHX COOPOK — Ha HEM JOJDKEH OBITh
pa3BepHyT cepep |IS ¢ TecToBBIM caiiToM, a OTHUM U3 ATANOB COOPKH JOMKHO OBITH OOHOBJIEHHE KOJa
3TOTO CauTa.
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M[=] E3

% TestSolution - Microsoft Yisual Studio

File Edt View Project Buid Team Debug Data Tooks Test Anslyze Window Help
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Pucynoxk 11 — Web-TecThl B makeTax TeCTOB

®opma npeacTaBieHus pe3yJbTara:
Lens paboThI

Bgenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCMOIb3YEeMbIE MTPH BBHIITOJIHEHUU PaOOTHI.
Onucanuie paboThI

3akroueHue (BBIBOIBI)

Crucok UCTIOIh3yeMOM JIUTEPATYPHI

oakrwdE

Kpurepuu onenkmn:
PaboTa BBINOJIHEHA MOJHOCTHIO M HE COJEPKHUT OLIMOOK, CTYIEHT IPAMOTHO MPEACTAaBUI OTYET —

OIICHKA «OTJIHUYHO».
PaGora BEINIOIHEHA IMMOJIHOCTBIO, HO COICPKUT HC Ooinee ABYX OI_I_II/I6OK, CTYACHT TI'paMOTHO

MMpEACTAaBUII OTUYCT — OLICHKA «XOPOIIO».

PaGora BhIIONHEHA C OIJ_II/I6KaMI/I, CTYACHT TMPCACTaBUII KpaTKI/Iﬁ OT4eT — OICHKa
«KYHOOBJICTBOPUTCIIBHO.
PaGora BEIIOTHEHA C FPY6LIMI/I OIJ_II/I6K3.MI/I, OTUCT COCTABJICH HCTPAMOTHO — OLCHKaA

«CHEYAOBJICTBOPUTCIBEHO.
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