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1 BBEJAEHUE

Baxxnyto gacTh TeOpeTHYECKON M MPOPECCHOHATHHOM MPAKTUYECKOW MOJATOTOBKH OOYYAIOIIMXCS
COCTABIISIIOT JIAOOPATOPHBIC 3AHATHSL.

CoctaB u cojaepkaHue J1a0OpaTOPHBIX 3aHATUN HampaBlieHbl Ha peanusanuio DeneparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEIHETO NPOPECCHOHATBHOTO 00pa30BaHMS.

Benymeit aunaktuueckoil 1eNbl0  J1aOOpATOPHBIX 3aHATUN  SBISETCS HKCIEPUMEHTAIbHOE
IIOATBEP>K/ICHUE U IIPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCHMOCTEMN ).

B cootBerctBum ¢ paboueir mporpammoirt [IM.02 OcymiecTBieHne HHTETpaIdy MPOTPAMMHBIX
monyneir, MJIK.02.02 HMucTpyMeHTanbHBIE CpEACTBA pPa3pabOTKH IMPOrPaMMHOIO  obOecredeHus
MIPEelyCMOTPEHO MPOBEACHUE J1a0OpAaTOPHBIX 3aHATHI. B pamkax nabopaTopHOro 3aHsaTHS 00y4arouIrecs
MOTYT BBIINOJHSATh OJIHY WJIM HECKOJIBKO JIA0OpAaTOPHBIX PadoT.

B pe3yinbrare ux BBIIOJHEHMSI, 00Y4arOIUNACS JOKEH:

ymemb:

— VY1 ucnonb30BaTh BEHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUIL;

— Y2 ucronb30BaTh METOBI /IS TTOTYYEHHS KOJia € 33JaHHOM (DYHKIIMOHAILHOCTBIO M CTETICHBIO
Ka4yeCTBa;

— V3 aHanu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTAILUIO;

— Y4 ucnonp30BaTh CHEHATH3UPOBAHHBIE TPaUUECKUe CPEICTBA IIOCTPOCHUS M aHAIIN32
apXUTEKTYphl IPOrPAMMHBIX [TPOYKTOB;

— Y5 opranu3oBbIBaTh 33JJaHHYIO MHTErpalMio MOTyJIeH B IpOorpaMMHBbIE CpeCTBa Ha 0aze
MMEIOILEHCs apXUTEKTYpbl M aBTOMAaTU3a[M1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensTb UCTOUHUKU U IPUEMHUKU JaHHbBIX;

— Y7 ucnonb30BaTh MpUEMbI padOThI B CUCTEMAaX KOHTPOJIS BEPCUIL;

— Y8 BBINOJHATH OTJIA/IKY, UCIIOIb3YsS METObl 1 HHCTPYMEHTBI YCIOBHOW KOMIUJIISIIMHU (KJ1acChl
Debug u Trace);

— Y9 oneHuBaTh pa3Mep MUHUMAaJILHOTO Ha0Opa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIC MMAKETHI U TECTOBBIE CIICHAPHH;

— V11 BBIIBAATH OMMOKK B CUCTEMHBIX KOMITOHEHTaX Ha OCHOBE CITeU(PUKAIINIA;

— VY12 ucnonp30BaTh pa3nyHble TPAHCIOPTHBIE TPOTOKOJIBI U CTAaHAAPTHI (OPMATHPOBAHUS
COOOIIEHMUI;

— VY13 BBINOJHATH TECTUPOBAHUE UHTETPALIH;

— VY14 opranu3oBbiBaTh NOCTOOPAOOTKY 1aHHBIX;

— VY15 co3maBaTh KJIacChl- HCKIIOUYEHUS HA OCHOBE 0a30BEIX KJIACCOB;

— VY16 BBINONHATH pyYHOE U ABTOMATU3UPOBAHHOE TECTUPOBAHUE MPOTPAMMHOI0 MOJTYJIS;

— VY17 ucnonp30BaTh HHCTPYMEHTAJIbHBIE CPEACTBA OTJIAJKHA TPOrPAMMHBIX IPOAYKTOB;

— VYO01.1 pacriozHaBaTh 3aauy u/uin npodiaemy B NpodecCHOHAIbHOM W/WIIN COLUAIEHOM
KOHTEKCTE;

—  ¥Y01.2 ananusupoBath 3a7a4y, BHIOMpPATh U UCIIOJIb30BaTh YMECTHbIE LIM(PPOBBIE CPENICTBA,
MPUIIOKEHHS U PECYPCHI TS TIOCTAHOBKH M PEIICHUS 3a/1a4i \[IPOOIIEMBI;

—  VY01.3 pa3znenars KOMIUIEKCHBIE 3aJJa4X Ha M0J33Ja41; OTCIEKHUBATh NIPOLIECC UCTIOTHEHUS
3aj1a4, ¢ OMOIIBIO ITU(PPOBBIX HHCTPYMEHTOB;

—  Y01.4 BoisaBasaTh ¥ 9 PEKTUBHO UCKATh UH(OPMAINIO, HEOOXOAUMYIO Ul PEIIeHUs 3a/1auH
u/unu npoOIeMsl;

—  VYO02.1 onpenenste 3a1auu MOUCKa HHPOPMAIINH;

—  ¥02.2 uckarp unpopmanuto B cetu MIHTEpHET, ¢ HCTIOIB30BaHNEM (QUIBTPOB U KITFOUEBBIX
CJIOB;

—  ¥02.3 nnanupoBaTh NpoIECC TOUCKA;

—  ¥02.4 npuMeHATh NPOrpaMMHBIE PELIEHMS ISl CTPYKTYPUPOBAHUS M CUCTEMaTU3aluu
uH(pOpMaINH;

—  Y02.5 oueHnBaTh TaHHBIE HA IOCTOBEPHOCTb;
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—  Y02.6 orieHHBATh MPAKTHUECKYIO 3HAYMMOCTh PE3YJIbTATOB IMOMCKA C TOMOILBIO ITU(PPOBBIX
UHCTPYMEHTOB;

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

—  Y03.2 craBuTh cebe 0Opa3zoBaTeNbHBIC LIETH 110 BO3HUKAIOIINE )KU3HCHHBIC 33/1a4H,

—  Y03.3 HaxoauTh HHPOPMAIIHIO B IIENIIX caMo00pa30BaHuUs M O0YUYCHHS TPU TTOMOIIIH
U(POBBIX UHCTPYMEHTOB;

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

—  Y03.7 onpenenars U BEICTpauBaTh TPACKTOPUU TPO(HECCHOHATBHOTO PAa3BUTUA U
camo00pa3oBaHus;

—  Y03.9 npumeHsTh Uccae10BaTeNIbCKIE IPUEMbI U HABBIKH, YTOOBI OBITH B Kypce MOCIEIHUX
OTpacIIeBbIX PEIICHUI;

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

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

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

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

—  Y04.6 ncnonp30BaTh KOMMYHHKAIIMOHHBIE HABBIKH MPH paboTe B KOMaHE JJIsl YCIEeITHON
paboThI HaJ| TPYNIIOBBIM PEUICHUEM TTPOOIeM;

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

—  Y05.1 npuMeHsITh TEXHUKHU U TiprueMbl 3 (HeKTHBHOTO 001IEHUS B TPOPECCHOHATBHON
NeSITeNIbHOCTH;

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

—  Y05.3 uznarath CBOM MBICITH U OQOPMIISTH TOKYMEHTHI 110 MPO(HEeCCHOHAILHON TeMaTHKE Ha
rOCy/1IapCTBEHHOM SI3BIKE;

—  ¥Y06.3 onuceiBaTh 3HAYUMOCTb CBOEH CIIELUATBHOCTH JIJIS1 pa3BUTHS SKOHOMUKHU U CPEIbI
KHU3HEEATSILHOCTH IPaXKIaH POCCUICKOTO TOCYapCTBa;

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

—  Y08.3 monp3oBaThcs CPeACTBAMU MPOPUIAKTHKY NEPEHANPSIKEHNS XapaKTePHBIMU JUISI
JAHHOM CIeMaIbHOCTH.

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

—  Y09.2 ucnonp3oBaTh COBPEMEHHOE IPOrpaMMHOE 0OecrieueHHe;

—  Y09.3 nposBasTh KyIbTypy HHGOPMAIIMOHHON O€30MTaCHOCTH MPH UCIOJIH30BAaHUHT
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

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

—  V¥10.2 yyacTBOBaTh B IMajorax Ha 3HaKOMbIe 00IIMe U TPO(ecCHOHAIbHBIE TEMBI;

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

—  ¥Y10.7 ynrare, NIOHUMATh U HAXOAUTh HEOOXOJMMbIE TEXHUYECKHE JaHHBIE U UHCTPYKIIMU B
PYKOBOJICTBaxX B JIFOOOM JIOCTYITHOM (opmare;

—  VY11.2 BbISIBAATH IOCTOMHCTBA U HEIOCTATKU KOMMEPUYECKOU UJIEH;

—  VY11.3 npe3eHToBaTh UJEH OTKPBITUS COOCTBEHHOTO JIeNa B MPO(ecCHOHANbHOM 1eATeTbHOCTH.

ConepxaHue 71a0OpaTOpPHBIX 3aHATUI OPUEHTHPOBAHO HA (POPMUpPOBAHME OONIMX KOMIIETEHIMH IO
po(ECCHOHATIBHOMY MOJYJIFO ITPOrpaMMbl MOATOTOBKU CHELHMAIMCTOB CPEIHErO 3BEHA M0 CHEHUATBHOCTH U
OBJIAJICHUIO NPOPeCcCUOHAIBHBIMU KOMNEMEHUUAMU.

[1K.2.2 BbINOTHATS MHTETPALIMI0 MOAYJIEH B MPOTrpaMMHOE OOEeCIIeueHue;

[IK.2.3 BpIMOAHATH OTJIAAKY MPOrPaMMHOIO MOZYJS C HCIOJIb30BAaHUEM CIIELHUATN3UPOBAHHBIX
IIPOTPaMMHBIX CPELCTB;

I1K.2.5 TIpou3BOAUTH WHCIEKTHUPOBAHUE KOMIIOHEHT MPOTPaMMHOr0 oOecreyeHHus Ha MpeaMeT
COOTBETCTBHS CTaHJAPTaM KOIUPOBAHUS.

A Taroke GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL:



OK 01 BeiGupats crioco0sl pemeHus 3aaay npo(hecCHOHaIbHON JAeATEIbHOCTH, TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 OcymecTBiaTh MOWCK, aHAIU3 W MHTEPIpETAlio WHPOpPMALUU, HEOOXOAUMOW IS
BBITIOJTHEHUS 33124 NPOodeCCHOHATbHON eI TeIbHOCTH.

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

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

OK 05 OcymiecTBidTh YCTHYIO M NMHUCbMEHHYIO KOMMYHHMKAIIMIO HAa TOCYAapPCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

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

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

OK 08 Hcnonb3oBath cpeacTBa (U3NYECKON KyIbTYPHI AJIsi COXPAHEHHS M YKPEIUJICHUS 310POBbsI B
npouecce MpodeccuoHabHON JesATeNIbHOCTH M MOJAJIEPKaHUsS HEOOXOAMMOIO YPOBHS (U3MYECKOM
[IOATOTOBJIEHHOCTH.

OK 09 Hcnonp3oBaTh HHGPOPMAITMOHHBIE TEXHOJIOTUHU B IPOGECCHOHATBHON ACSITETbHOCTH.

OK 10 ITomp3oBatbest poheCcCHOHATFHON JOKYMEHTAIMEe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

OK 11 Ucnonp3oBarh 3HaHUMN 110 PUHAHCOBOI rPaMOTHOCTH, IUIAHUPOBATH MIPEANIPUHUMATEIBCKYIO
NesITeNbHOCTD B MpodeccuoHabHOI cdepe.

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

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

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

- pazeumue UHMENNeKMYANbHbIX YMEHUutl )y  OyOywux Ccneyuarucmos: aualumuiecKux,
nPOEeKMuUpOBOYHbLIX, KOHCMPYKMUBHBIX U OP.;

- 8bLIPAOOMKY NPU peweHu’ NOCMAGIEHHbIX 3a0a4 NPOPECCUOHANLHO 3HAYUMbBIX KAYECms, MAaKux
KaK camocmosamenbHOChb, 0MEemcmeeHHOCMb, MOYHOCHb, MEOPYECKaAs UHUYUAMUBA.

Ha6opaT0pHHe 3aHATUA ITPOBOAATCA ITOCIIC COOTBCTCTByIOH_Ieﬁ TEMbI, KOTOpas oOecreunBacT HaJIM4He
3H21HI/II>1, H€O6XOI[I/IMBIX JJIs1 €€ BBINIOJIHCHUA.



2METOAUYECKHUE YKA3AHUS

Tema 2.2.1. CoBpeMeHHbI€ TEXHOJOTUH U HHCTPYMEHThI MHTEIPAIIMUA POTPAMMHBIX MOAYJIeil

JlabGoparopHoe 3ansiTue Ne 1
Pa3pa6oTka Moy IbHOM CTPYKTYPbI POEKTA, epevyHs apTe(aKToB U NPOTOKOJI0OB IPOEKTA

Hean: CoznmaHue CTPYKTYpbl HpOEKTa W 3arlojHeHue 0a30BOM HMHGOpMAIMM O TPOEKTE.
W3ydenue mporuecca co3iaHusi MOYJIbHON CTPYKTYphI IPOrPaMMHOT0 00ECIIeUeHHsI, OCYIIECTBISIEMOTO C
MOMOIIBIO CTPYKTYpHBIX KapT Koncranraiina. [lomyyeHne nepBUYHBIX HaBBIKOB IJITAHUPOBAHUS paboT 1O
pa3paboTKke W BHEIPEHHUIO aBTOMATHU3MPOBAHHBIX MH(GOPMAIMOHHBIX CHUCTEM, pa3paboTKa MPOTOKOJIOB
IIPOEKTA.

Boinosinus 3aganus, Bel Oyaere:

ymemup:

— V3. aHanu3upoBaTh MPOCKTHYIO U TEXHUUYECKYIO IOKYMEHTAIIUIO;

— VY4. wucnonb3oBaTh CICNHUATM3UPOBAHHBIC TpaUUecKHe CpeIcTBa IOCTPOCHHS M aHan3a
APXUTEKTYPbI IPOrPAMMHBIX POAYKTOB;

— V5. opraHu3oBBIBaTH 33/JIaHHYI0 HMHTErpalMi0 MOJYJeH B MporpamMmHble cpeicTBa Ha 0ase
HMMEIOIICHCS apXUTEKTYPhl U aBTOMATHU3AI[MU OM3HEC-TIPOIIECCOB;

— VY6. onpenensiTe UCTOYHUKU U IPUEMHHUKHU JaHHBIX.

MarepualjibHoe o0ecreyeHne:
[Mepconanbubiii KoMmbioTep, maker Microsoft Office, noctym x Internet pecypcam, mporpamma
MS Project, cpena nporpammupoBanus Visual Studio 2019.

3ananmue:
CoznmaTh CTPYKTYypy NpoOeKTa W 3amojHUTh 0a30Byl0 wuHpopmammio o mpoekte. Paspaborars
MOAYJBHYIO CTPYKTYPY MPOTPaMMHOTO 00ECTIEeYeHHs C TTIOMOIIBIO CTPYKTYPHBIX KapT KoHcTaHTaiiHa.

Ilopsinok BbINOJHEHHS padOThI:

1. Co3narh HOBBI MHPOEKT JIOOBIM CIIOCOOOM, 3alOJHHUTH CBEAEHUS O TPOEKTe, H3MEHUTh
0a30BbIi KaJeHIaph MPOEKTA, BKIIOYUTH B IPOEKT JOMOIHUTEIbHYIO JOKYMEHTAIHUIO.

2. B coorBercTBHU C TpeOOBaHUAMH, MPEABABIIEMbBIMA TEXHUUECKUM 3aJJaHUEM, U Pe3yJIbTaTaMH
BHEIIHET0 MPOEKTUPOBAHUS pa3paboTaTh MOAYJIBHYIO CTPYKTYPY MOJCHCTEMBI 00CITY)KMBaHHs KIMEHTA
10 €ro KPeJUTHOM KapTe B GaHKOMarTe.

3. CdopmupoBaTh KaJleHAAPHBIA TUIaH BBITIOJIHEHUS paboT IO MPOEKTY Ha OCHOBE TEXHUYECKOTO
3aJJaHMs Ha pa3paboTKy U BHEAPEHHE aBTOMAaTH3UPOBAHHOM HH(OPMAIIMOHHON CHCTEMBI:

Kparkue TeopeTuyeckue cBeJeHHA:
1. Padora B nporpamme MS Project
Hogerii ipoekt B mporpamme MS Project mosxeT ObITh CO3/1aH KaK ¢ HyJIs, TaK ¥ UCTIONB3Ys OJIUH
U3 TpelyiaraeMbIX CTaHAapTHBIX madnoHoB. [Ilabmon mpencramisier coOoil ocoOeHHBIN Tull (Qailna
NPOEKTa, coAepKaluii Habop MH(pOpMaIMK, IPU3BAHHON YIMPOCTUTH pabOTy Haj mpoekToM. B coctas
ra0yioHa OOBIYHO BXOJMT CHHCOK 3apaHee OpraHW30BaHHBIX M Pa3MEIICHHBIX OMpPEIeNICHHBIM 00pa3omM
3aja4, a TaKkxke HHPOpMalUs O pecypcax, IMOJIb30BAaTENbCKUE MPEICTAaBICHUS, KaJleHIApH, OTYETHI,
Makpockl u T.71. JIro6as napopmanus, mpeagaraemas mabI0HOM, MOKET OBITh H3MEHEHA B COOTBETCTBUU
C TpeOOBaHHWSIMH KOHKPETHOTO TpoeKTa. B kadecTBe miabioHa Takke MOXKET OBITh HCIOJIB30BaH
CO3JlaHHBbI paHee mpoekT. Ilpu co3manum mnpoekra u3 malloHa HEOOXOJMMO BBIOpaTh Ha
nanenu Koncynomanma cebuiky Obwue wabnonwvl. Jlanee Ha Bkiaake [llabnonvl npoexmos BbIOUpaeTcs
HE0OXOTUMBII 1Ta0JIO0H.
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Puc.1. Bri6op ma6nona npoekra

Pabouee npocTpaHCTBO MPOrpaMMbl Ha3bIBA€TCs BUJOM WM TpeacTaBienueM. [lo ymonuanuio
[OCJ€ CO3AAaHUSl NPOEKTa aKTuBeH BUA Juacpamma lanma (puc.2). JlaHHas nuarpaMma CIIyKUT IS
0TOOpaKeHMsI [TOCIIeI0BATEIbHOCTH 3a/Jad IPOEKTa KaK B TEKCTOBOM TaK U B rpa)uyeckoM BHJIE.
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Puc.2. Oxkno auarpammsl ['anTa

[Tocne co3nanus mpoekTa HEOOXOIMMO HACTPOUTH €0 OCHOBHBIE MapaMeTpsl. st 3Toro

yI0OHO HCMOIb30BaTh Mactep Hoeswiti npoexm. JInst 3TOro HakMMaeM KHONKY 3adauu Ha
na"enu Koncyremanma - BblOupaeM ccbliky Onpedenenue npoexma. OTBETUB Ha BOIPOCHL O JaTe
Hayajla TMpPOEKTa M COBMECTHOW paboTe HaJa MPOEKTOM U COXpPaHUB pe3ylbTaT, BbIOMpaeM
ccbuIKy Onpedenenue pabouezo 6pemenu npoexma s 3amycka Mactepa Pabouee epems npoexma.
Takum o0pa3omM MBI MOKEM HACTPOMTH KalleHAapb IMpoekra. CheayrouM penieHueM, KOTopoe
HE00X0/MMO TNPUHATHh HAa CTAIMM CO3JaHMS, SBIIETCS BBIOOP MCXOAHOM naThl mpoekra. Ilman mpoekra
MOKET OBITh COCTaBJIEH OT JaThl Hayajla WM 3aBepIEHUs MpoekTa. [ HaCTpoilKu MIaHUpPOBAHUS OT
HayvalbHOM JaThl BeIOEpUTE B MeHIO [IpoeKkT MyHKT cBefieHUs o mpoekTe. B mosiBuBIeMcs: okHe (puc.3)
BbIOMpaeM IutaHupoBanue Om damvl Hauyaia npoekma W CTaBuUM [Jamy Hauana. Jla okoHuaHus Oynet
paccumMTaHa janee aBTOMaTHYeCKu. B ciyyae IulaHUpoBaHMsS OT KOHEYHOW aaThl BeIOMpaeM Om oamvl
OKOHYAHUs Npoekma 1 CTaBuM /Jlamy oxkonyanusi. B 3TOM ciiydae aBTOMaTU4YecKu OyJeT pacCUUThIBAThCA
JiaTa HaJaja.
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Puc.3. HacTpoiika cBeieHU O TPOEKTE

Taxoke B 3TOM OKHE MBI MOYKEM BBIOpATh KaJeHaaph sl mpoekTa. B cocraB maketa MS

Project Bxomut Tpu ©0a30BbIX KalleHOapsh — CTaHAApPTHBIA, HOYHAas CcMeHa u 24
yaca. B cmanoapmnom kanenoape padounii nenp HaunmHaetcs ¢ 8:00 u 3akanuuBaetcs B 17:00

¢ obenenubiM niepepsiBoM ¢ 12:00 mo 13:00. PaGouast Henenss HaYMHACTCS ¢ TIOHEJCIBHUKA U
3aKaHYMBACTCA B MATHHIYY. ODTO KajeHAAapb, MPUMEHSIEMBIM IO yMoJ4aHuio. B kazenoape Hounotl
cmenwl pabounii nenb HaunHaeTcs ¢ 23:00 u 3akaHunBaetcs B 8:00 ¢ wacoBbiM nepepsiBoM ¢ 03:00 mo
04:00. B xanenoape «24 uaca» pabodyee BpeMsl MPOJOIIKACTCS KPYIJble CYTKH 0€3 BBIXOIHBIX H
o0eleHHBIX  TepepbIBOB.  ba3oBble  KaJleHAapd  MOXHO  pEeNakTHpOBaTh I JTOTO B
MeHI0 Cepsuc Heo0X0IuMO BbIOpaTh MYHKT M3meneHue pabouyeco 6pemeHu. B TOSBUBIIEMCS OKHE
(puc.4.) BeIOMpaeM 0a30BOE paclmHcaHUe, KOTOPOE MBI XOTHM OTpeNaKTHpoBaTh. Jlis HM3MEHEHHS
pabodero BpeMeHH OJHOTO JIHS HEOOXOAUMO BBIOpaTh ATOT JeHb B KaleHaape. Jlanee, eciu HeoOX0IuMO
CllenaTth ATOT JIeHb BBIXOJHBIM, MBI BEIOMpPAEM TapameTp Hepabouee epemsl, €CIi )K€ Mbl XOTUM TOJIBKO
M3MEHUTh BPEMEHHbBIE paMKH pabovero THs, TO BEIOMpaeM MmapamMeTp HecmaHoapmuoe pabouee 8pems v B
TOJISIX HIDKE BBOJMM BpPEMs Havajia M 3aBEpPIICHUS] pab0Uero JTHS.
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Puc.4. I3menenue pabouero BpeMeHH

Mo:xHO Takke co3JaTh HOBOe 0a3oBoe pacnucanue. /s 3Toro B okHe MsmeneHnue pabouezo
epemenu HaxumaeM KHoONKy Cozoams. B mosBuBIIEMcs oOkHe (puc.5) BbIOMpaeM CO3/1aHHE HOBOTO
KaJeHJapss Ha OCHOBE CTAaHJApTHOTO WJIM CO3JaHHE KOMHMM JIH0OO0ro Jpyroro KajaeHaaps. 3HaueHHUs
pabouero BpeMeHH JUISI BHOBb CO3JIAaHHOTO KaJCHAAps MOTYT TakKe OBITh OTPEIaKTHPOBAaHBI Yepe3
OKHO M3menenue pabouezo epemeHu.
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Puc.5. Coznanue 6a30BOro KajeHaaps

Co3maBaeMblii  MPOEKT MOXKET OBbITh KCIOJB30BaH B KA4eCTBE XPaHUJIHUIIA TMPOEKTHON
JOKYMEHTAIH, HalpuMep, 0030pa MpoeKTa, pe3yabTaToB MPOBEACHHBIX aHAJIM30B WU CIEUU(UKAITUH
CO3/1aBa€MOTr0 MpoayKTa. s mpucoeInHeHus: Takol JOKYMEHTAIMH 11eJecoo0pa3Ho HCIOJIb30BATh T.H.
CYMMapHYIO 3a/1a4y MPOEKTa, COACPIKALIYI0 HTOTOBYIO HH(POPMAITUIO O J]aTaX U CTOUMOCTH MpoeKTa. J{is
OTOOpaKEHHMS CyMMapHOW 3amayd  Ha jauarpamme ['aHta HeoOxomumo B MeHIO Cepsuc BIOpaTh
OyHKT [lapamempur v mepeiitu Ha BKJIaIKy Buo. Ha naHHOM Briaake HE0OXOAWMO BBIOpATh
napametp [lokazams cymmapuyro 3a0auy npoekma MOJ  3aroyIoBKOM [lapmempuvl cmpykmypsl  OJis
npoexma. CyMMapHasi 3ajada TMOSBUTCA B HyJIeBOM psny auarpammsl ['anta. [IpoektHas
JOKYMEHTAIMSI MOYKET KaK BKIIFOUaThCS B (pailyl mpoekTa, Tak U OBITh JOCTYIHOM 4epe3 THIEepPCCHUIKH.
JInst BKITIOYEHUSI JTOKYMEHTOB B (paill mpoekTra HeoOXOAMMO BHIOpAaTh CyMMapHYIO 33/a4y MpPOEKTa H
Ha)xaTb KHONKY Ceedenusi o 3a0aye, paclioyIOKEHHYIO Ha CTaHJApTHOW NaHenH 3a1ad. B oTkpbiBIIEMCs
okHe (puc.6) BbIOMpaeM BKIAaAKy 3ameTkd. Ha BKkianke HakumaeM KHONKY Bcmasumb oOvexkm. B
OTKpBIBLIEMCSl OKHE Heo0Xxoaumo BeIOpathk onuuto Cozoams u3s ¢aiina. Ilocie 3Toro ykasplBaeM MyTh K
¢aitry TOKyMeHTa, KOTOPBIA TPEAIIONIaraeTcsi BKIIOYUTH B TPOEKT.
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Puc.6. CBenenus o 3agaue

Ilocme 3akpblTMsi OKHa CBEAEHMH O CyMMapHOM 3ajade B amarpaMmme ['aHTa nosBuTcs
WHIUKATOp NpuUMedaHuid. [l co3maHusl TUHEPCChUIKM K JTOKYMEHTY HEO0OXOIMMO HaXKaThb KHOIIKY
l'unepccpiika Ha mnaHenu 3agad. B mone Teker OTKpbIBIIErocss AMaloroBOro okHa /[obasnenue
eunepccewliku (puc.7) BBeIUTe Ha3BaHUE CBA3BIBAEMOT0 JOKYMEHTA, 3aTeM BhIOEpUTE JOKYMEHT B CIHCKE.
B nosie nnankaTopoB quarpammsl ['aHTa MOSIBUTCS MHAMKATOP FMIIEPCCHIIOK.
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Puc.7. Jlo6aBrieHre rumnepcchuiku
2. PazpaboTka MOYJIBHOM CTPYKTYpHI IPOEKTA

OOMeH HTaHHBIMU MEXAY MPOTPAMMHBIMUA MOJIYJISIMUA OCYILIECTBIISETCS uYepe3 OOyl 00JacTh
MaMSITH, B KOTOPYIO MOJIYJIb YIIPABJICHUS] YCTPOMCTBOM CYMTHIBAHUS MTOMEIACT JaHHbIe 0 mapoe (Parol),
atpubytel kimueHTta (Client Attributes) m numur gener Ha cuery (Limit of money). Momyns
ayTeHTU(UKALMU TOJydaeT M3 3TOW oOmiel 001acTH MaMsATH CBEACHUS O MapoJie M BO3BpAIlacT B
TOJIOBHOH MOAyNb  ympaBisiiomuid  mapamerp  Autentification flag, comepkammii  pesynbTar
ayreHTHGUKamuu. Moaynb TOJydeHHss M oO0pabOTKH 3ampoca Ha OOCITy)KMBaHWE JJII CBOEH pabOThI
noJry4yaeT U3 o0Ieil 00acTu namMsTH aTpuOyTHI KIIMEHTA U JIMMUT JICHET Ha CUETY.

YroObl TOOUTHCS JEKOMIIO3UIIMM HAa MOIYJIA MAaKCHUMAJIBHOW MPOYHOCTH M MHHHUMAIBHOTO
CLIETIJICHUS, HEOOXOIMMO CHPOECKTHPOBATH MOJIYJIBHYIO CTPYKTYpY B BHJE JAEpeBa, B TOM YHCIE U CO
CPOCIIMMHMCS BETBSIMH. B y311ax Takoro jepeBa pa3MemiaroTcsi MpOrpaMMHbBIE MOJYJIH, a HaIllpaBlICHHbIC
Iyru (CTPENKH) MOKA3bIBAIOT CTATHYECKYIO MOAYMHEHHOCTh MOYJICH, T.€. KaXKIas Ayra MOKa3bIBaeT, 4To
B TEKCTE MOJYJIsI, U3 KOTOPOTO OHA HCXOJIUT, HIMEETCSI CChIJIKA Ha MOJTYJIb, B KOTOPBIH OHA BXOJUT.

M1.1 M1.2 M13

\ <

Cpociiuecs 6emsu

L !

Mi111 M1.1.2 M1.2.1 Mi132.1 M1.3.2

Ase moukuy sxodo

Puc.1. IIpumep nepapxudueckoro aepeBa MOayJIel

[Ipu 3TOoM MoOaynabHAs CTPYKTypa MpOrpaMMbl JOJDKHA, IOMHUMO KapTHHKH, BKJIKOYaTh
crnenn(pUKaIUo IPOrpaMMHOTO MOTYJISL.

— cnenuguKanus IporpaMMHOT0 MOAYJISI TOJIKHA COAEepKaTh:

— CHHTAaKCHYECKYIO CIEeUU(UKAINI0 €ro BXOAOB (MMs MOAYJS, THUIBI MEPElaBaeMbIX €My
MapaMeTpoB, THUIIBI BO3BpPALIAa€MbIX PE3yJIbTAaTOB, CHHTAKCUC OOpalleHus K JI00OMy eMy
BXOJIOB)

— (GYHKIUOHANBHYIO crenupuKanuio (ONMMCaHUE CEMAHTHKU (YHKIMM, BBIIOIHSIEMBIX
MOJTyJIEM IO KaXKAOMY U3 €r0 BXOJIOB).

B mpouecce pa3zpa®oTku MonylbHas CTPYKTypa MOXKET I0-pa3sHOMY HCIOJIb30BaThCA IJIf
OIpeJIesIeHUs MOPSIKa MPOTrPAMMHUPOBAHHS MOJTyJIEH — BOCXOJIAIIAsl U HUCXOASIIAs pa3padoTKa.

B Bocxonsmeil pazpaboTke MOAyNIH NMPOTPaMMHPYIOTCS, HauWHas C HIKHUX YpPOBHEH, W cpasy
TECTUPYIOTCS, HUCXOAsd W3 (YHKUMOHAIBHBIX crenudukanuid. Takol MOpSIOK MpeaAcTaBiIsIeTcCs
€CTECTBEHHBIM, T.K. KaXIbIi HOBBIM MOJIYJIb BBIpaKaeTCs dYepe3 YK€ 3alporpaMMHpPOBAaHHBIE WU
IIpoBepeHHbIe MOAY/IN. OJHAKO COBpEMEHHAsI TEXHOJIOTUS HE PEKOMEHIYET 3TOT MPHUEM, T.K. [P 3TOM
TPYIHO 00€CIIeUNTh KOHIIENTYaIbHYIO 1e10cTHOCTH T1C.

KonnenryanbHas IeTOCTHOCTh IMpearnoyaraeT oOIMe MPUHIMIIBI peaan3alud, MpPeAroyioKeHus,
CTPYKTYPBI JaHHBIX, - & OHU MOT'YT OBITh €€ HE SICHBI B HAYAJIbHBIX CTaJUAX pa3pabOTKH.
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[lepenporpaMmupoBaHue e MOIYJICH HIKHUX YPOBHEU CBSI3aHO C OOJNBIIMMH 3aTpaTaMu, T.K.
TpeOyeT He TOJIBKO OBTOPHOM pa3pabOTKHU TEKCTOB, HO U TIOBTOPHOT'O TECTUPOBAHHSI.

[IpennoyTuTeNnbHOM SBIISETCS HUCXOAIIAs pa3padoTka. B 3Toi TeXHONIOruu MnporpaMMHpOBAHUE
HAaYMHAETCA C MOAYJS C CaMOro BepxHero ypoBHs. IIpu 3TOM Uil TECTMPOBAHMS MOIYJIM HMKHHX
YPOBHEW 3aMEHSAIOTCS MPOCTHIMU MO0 KOHCTPYKIIMH UMHTATOPaMH, KOTOpPbIE JTHOO MOJEIUPYIOT padoTy
HIWKHUX ypOBHEH (HampuMmep, peaau3yloT TaOIHIbl; BXOJ-OTKIHUK), JUOO MPOCTO COOOMIAIOT O CBOEM
BBI30BE M 3aBEpIIAIOTCS NpU3HAKOM ycmexa. Takas peanmsanusi oOecrmeyrBaeT — OOJBIIYIO
KOHIENTYalbHYIO0 LEJIOCTHOCTh U MEHBIIHNIA 00bEM pa3pabaTbhiBa€MbIX TECTOB, KAXKIBIH MOIYIb 3/1€Ch
TECTHPYETCsl NMPH T.H. «ECTECTBEHHOM)» COCTOSHHHM WH(GOPMAIIMOHHON Ccpenbl, T.K. OH BBI3BIBACTCS
peaIbHBIM (OTTECTUPOBAHHBIM) MOAYJIEM BEPXHETO YPOBHSI.

3. ®opMHUpOBaHME KAJEHIAPHOIO IUIAHA BHINOJHEHUsI pa0O0T M0 MPOEKTY

JIJiss IpoBeICHHSI YCIICIITHOTO MPOEKTa HYKHO OLIEHUTh 00BEM MPEICTOSIUX PaboT, BO3MOKHBIMA
PHCK, TpeOyeMble peCypChl, PEACTOSIIUE 3aJa9d, ONPEACTUTh KOHTPOJIbHBIC TOYKH, CTOUMOCTh H TUIaH
paboT, KOTOpOMY KeJaTelIbHO ClienoBath. [Ipoiecc pyKOBOACTBO MPOrPAMMHBIM MPOSKTOM BKIHOYACT
pCIlICHHE BBIMICTICPEUNCIICHHBIX 3a/lad. JTOT MPOLECC HAYMHACTCS Iepe] TEXHHYECKOW paboToM,
pojoibkaeTcs o mepe pasputust [10 OT uen K peasbHOCTH M JOCTUTAeT HAaMOOJIbIIEH HHTEHCUBHOCTH
K KOHIly pabor. OCHOBHOM 3ajayeil IpH IUIAHUPOBAHUM SIBIISIETCS OINPENACICHUE CTPYKTYPHI
pacnupenenenus pabor WBS (Work Breakdown Structure) ¢ momomisio CpeiacTB IUIaHUPOBAHUS PadOT
(marmpumep, MS Project). [1nan BbimosHeHUsT pabOT COCTABJISETCS HA OCHOBE JCKOMITO3UIIMH IPOCKTA
BIUIOTH OO0 IIOCTAHOBKH JJICMCHTAPHBIX 3aJda4, KOTOPbIC MOI'yT 6I)ITI) BBIACHCHBI 110 PpE3yJibTaTaM
NpeIBapUTEIILHOTO aHaimu3a. [Ipu 3TOM BO3MOKHO MPUMEHEHHE COACPIKATEIIbHBIX MOJIEICH CHCTEMHOTO
aHaJn3a. HaHpHMep, HUCIIOJIB30BAHUEC MOJACIINU ACKOMIIO3UIIMU THIIA «KU3HEHHBIN OUKID» II03BOJIUT
pa3duBaTh OTACIBHBIC 32/Ia4H HA M10/133]Ia41 ITyTEM ONPEICICHUS MOCICI0BATEIIBHOCTH JICHCTBHMA.

[Tporece AeKOMITO3UIMK OYET OMPEACIATHCS MPUHITON MOCBIO )KU3HEHHOTO [UKJIa pa3paboTKu
MPOrPaAaMMHOTO 00ECTICUCHHSI.

[ Sanoneiens TDONCT ]

poacmposs = =
n e - f-w—
Aane: = 3y OB Seszpaps
\. MrzgEsve
) = Mpaso o )
Avanws e ALOBINTL o M' TS
ORISR O N —
Temposae:s
Axanm Mpoammposswe | Pemwamys O OROTIE
wedoaes L e || Uoeee
| ToT— . ’ TaSs BTN
WO n
arery: | Termposame _
~ Aane peoe e (:y')e-"':c'w TR - ESTHaN
sl T

Puc. 1. Jlexomno3unus 3aga4, KOTOpble HEOOXOIUMO PEIINUTh B MTPOLIECCE BBHIMOJIHEHUS TPOEKTa
10 pa3paboTKe MPOrpaMMHOI0 0OecTIeYeHUs

JUist K101 3JIeMeHTapHOM 3a/1a4M JIOJKHBI OBITH ONPEeIeIICHbI:
— pecypchl, He0OXOIMMBIE IS PEeIIeHUs 3aa4t (B TOM YHCIIE TPYIOBBIE);
— 00BeM paboT, BBIPaXKEHHBIHN B IPUHATON CUCTEME METPHK;
— CTOMMOCTh paboT (MOXET OBITh BBIYMCIEHA Ha OCHOBE O0OObeMa pabOT W CTOMMOCTH
MIPUBJIEKAEMBIX PECYPCOB);
— JUIMTENBHOCTh PabOT (MOXET OBITh BBHIYMCIEHA Ha OCHOBE OOBeMa pPabOT, KOJIMYECTBA
MIPUBJICKAEMBIX PYAOBBIX PECYPCOB M MIPUHATHIX HOPMAaTUBOB IIPOU3BOAUTEIIEHOCTH).
Mexay OTAENbHBIMU SJIEMEHTAPHBIMH 33/lad4aMUd MOTYT OBITh OIpEeJeNIeHHbIE 3aBUCHMOCTH,
3aKJIIOYAIOIIUECS] B TOM, YTO OJHM 3aJaud MOTYT BBINOJIHATHCS MapajuleibHO, OPYIHe — B CTPOrOM
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IIOCJICI0OBATCIIBHOCTU (,Z[JISI BBIIIOJIHCHUS OJHUX 3aJa4d MOFyT TpGGOBaTBCSI pe3yJII>TaTI>I BBITTOJIHCHU S
JPYTHX).

AHanus
3aja4v BbINONHSAIOTCA
B CTPOTON
NOCnes08aTeNbHOCTH
MpepsapuTensHoe
NPOEXTUPOBaKE
MpoexTuposaxue Peanusauus TecTvpoBaHue
KOMNOHEHTa 1 KOMNOHeHTa 1 komnoHexTa 1 | |
MpoexT1poBaxue Peanuzauus TecTuposarue | |
BoauoxHo Fiee?®S KOMNOHEHTa 2 KOMNOHeHTa 2 KOMNOHeHTa 2
napannensHoe
BbINONHEHMe
3agay
TecTuposaHue
VHTErpaLum

Puc. 2. [TapamenpHoe 1 OCIeA0BaTENbHOE BBIOIHEHHUE 33]1a4

ITocne onpeneneHns 3aBUCUMOCTEN MOXKHO IPUCTYNATh K PACIPEAEICHUIO JIEMEHTAPHBIX 3a/1a4
1o BpemeHu. [Ipu 3ToM ocoboe BHUMaHUE cielyeT OCTAaHOBUTh Ha 3aJ]lauyax, BBINOJIHAEMBIX TapajuIeIbHO.
[TapannenpHOCTh NEHCTBUI MOBBIIIAET TPEOOBAHUS K IIJIAHUPOBAHUIO.

Heo6xonuMo 4eTKo OTCIEANUTh HAIWYHME PECYpCOB, HEOOXOIUMBIX JUIS BBINOJHEHUS KaKIOH
3amaun. Ecnu miaH npeaycmaTpuBaeT MCIOIb30BaHUE pecypca | aiist BeIMOMIHEHHS 3a71a4 A u b, To 3T
33la4yd HE MOTYT BBINOJHATBHCS MAapajUIeNIbHO, JaXke €CIM MEXIy HHMHM HET KOHLENTYyaJbHOU
3aBUCUMOCTH. Kpome TOro, pykoBoJIuTENb MPOEKTa JIOJDKEH 3HATh 3aJlauM, JIeXkallle Ha KPUTHUYECKOM
nytd. g Toro 4troObl Bech MPOEKT OBbLI BBINOJIHEH B CPOK, HEOOXOAMMO BBIIOJHATH B CPOK BCE
KPUTHYECKHE 3a/1a4H.

KanennapHelii IJ1aH MOMMMO pAclpeneieHus 3afad U pPEecypcoB IO BPEMEHM JIOJDKEH
IpelycMaTpuBaTh MPOLEAYpPhl KOHTPOJS MPOMEKYTOUHBIX Ppe3ynbTaToB. Takue Mpoueaypsl OOBIYHO
Ha3bIBalOT BexaMu. O4YeHb Ba)KHO, YTOOBI BeXU OBLIM PacCTaBJIEHbI Yepe3 PeryssipHble HHTEPBabl BIOJIb
BCEro Ipolecca pa3paboTKH mporpamMMmHoro obtecredeHus. Kpome Ttoro, kemaTenbHO 4YTOOBI BEXH
COBIIAJIAJIM CO CPOKOM BBIIIOJHEHUS KPUTUYECKUX 3aJady. DTO JAaCT PYKOBOJUTENIO BO3MOXKHOCTH HE
TOJIBKO PETrYJISIPHO MOJIy4aTh UH(MOpPMALMIO O TEKYIEM IOJIOKEHUU JIeJ, HO U OOBEKTUBHO OILIEHHWBATH
PUCKH CpBIBA CPOKOB BBIIIOJIHEHHS INPOEKTA, NMPUHUMATh ONEPATUBHBIE PELIEHHUS IO CHUKEHUIO ITHX
pucKOB. B nepByto ouepenb onpeennTe OCHOBHBIE (ha3bl BBIMOJIHEHUS [TPOEKTA.

B ocHOBY MOXeT OBbITh MOJIOKEHA MPUHATAsE MOJIENb KU3HEHHOTO IIUKIIA Tpoliecca pa3padoTKu
porpaMMHOTo oOecnieueHus. Hampumep, npu MCMONb30BaHUN KacKaJHON MOJENH OCHOBHBIMHU (hazamu
OyayT SIBIATHCS aHAIN3, MPOEKTUPOBAHME, peau3alys, TeCTUpOBaHUe, BHenpeHue. Jlanee onpenenute
cocTaB padOT BHYTPH KakJ0M (pa3bl, B COOTBETCTBHH C CYThIO pa3pabOTKH.

Takum oOpa3om Oyner ompexaeneH coctaB pabor mo mnpoekry. Kaxnmas ¢asza gomkHa
3aKaHYMBATbCA BEXOH — CIENMaIbHOW €IUHUIEH paboThl, MOJpa3yMeBaolIel KOHTPOJb BBIMOIHEHUS
paboT MO MPOEKTY M JIOCTUKEHHE HEKOTOPOTo MPOMEXYTOYHOTO HJIM OKOHYATEIbHOTO pe3yJbTara.
Jlanee onpenenuTe JIUTETLHOCTh KOKI0H paOoThI, BXOASIIEH B IJIaH paboT.

Jns ompexneneHus JUIMTENBHOCTH MOTYT OBITh HCIOJIB30BAHbI Pa3IMUHBIE PETrPECCHOHHBIC
mozaemu (Hanpumep, COCOMO II), win ke MOXET MPUMEHSATHCS TPSIMO MeToT orleHKH. Creayromum
ATAaNOM SIBJSIETCS ONpeZeNieHHE CBsI3el MEexIy 3ajadamMyd. B OONBIIMHCTBE CPENCTB IUIAHUPOBAHMS
(manmpumep, B MS Project), cymiecTByeT yeTbipe Buja cBsizei: CBsA3b THUIIA OKOHYAHUE — Hayallo O3HAYaeT,
4TO 3a7a4a b He MoXeT HauaTbCs paHbIlleé OKOHYAHMS 3ahauud A (Hampumep, €ciM B IIpoLEcce
BBINOJIHEHU 3a/1a4X b MCTIonb3yIoTCs pe3ynbpTarhl, MOJdydaeMble IPU PELICHUHN 3aa4ul A).

CBs3p THIIA HaYaj0 — Ha4ajao O3HAYaeT, YTo 3a7ada b He MOXKeT HavyaTbcs A0 TEX IMOp, IoKa He
HA4aJIOCh BBINOJHEHHE 3amayu A. Hampumep, TecTUpOBaHHE MPOTPaMMHOIO KOMIIOHEHTAa HE MOXKET
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HAYMHATHCA JI0 TOTO, Kak Oblla Havyara ero pa3paboTka, HO, B TO K€ BpeMs, JJIsi HAUCAHUS TECTOB HE
00513aTENbHO JIOKUJATHCS OKOHYAHMS Pa3pabOTKH ATOro KOMITOHEeHTa. CBs3p THIIA OKOHYaHHE —
OKOHYaHUE 03HAYaeT, YTO paboTa b He MOXKET OKOHYHUTHCS 0 TEX MOP, MOKA HE 3aBEPIIUTCS BHIMOJIHEHUE
pabotel A. Hampumep, npoekTupoBaHue 0a3bl JaHHBIX HE MOXKET OBITh 3aKOHYEHO JI0 TOTO, KaK Oynmer
3aBEpILECHO CEMaHTUYECKOE MOJICIMPOBAHUE MTPEIMETHOM 00IacTH.

CBsi3b OKOHYaHHME — Ha4yaJl0o O3HA4aeT, YTO 3a7a4a b He MOXeT 3aKOHYUTHCS J0 TOro, Kak
Hadanack 3a1a4a A. OOBIYHO Takas CBsI3b HMCIIOJIB3YETCS B TOM Cilydae, Korja A sBIsSeTCS 3ajadel C
(bUKCUPOBaHHON MaTON Havana, KOTOPYIO HENb3s M3MEHHTH. [lociie Toro, Kak ompezieseH coctaB padoT,
HYXKHO OIIPEJICJIUTh, KTO 3TH 33/1a4H OyJIeT BHIMOJIHATH U KaKoe 000pyA0BaHUE JOIHKHO UCIIOIB30BATHCS.

Cdopmupyiite criucok pecypcos, sl KaXKI0TO pecypca OMpeaesiuTe Ha3BaHHE U CTOUMOCTh €ro
ucrnoib3oBaHus. Jlamee Ha3HAubTe€ pecypchbl Ha BBINOJHEHME KOHKPETHBIX 3amad. Ilpu mepBom
Ha3HAYCHUHM pecypca OyAyT aBTOMATHYECKH pAacCUMTaHbl Tpymo3arpaTel. B Tex ciyuasx, Korma
HCO6XOI[I/IMO YCKOPUTHL BBIIIOJHCHUC TCEX WM MHBIX 3aJad4, Ha HHUX MOTYT OBITH HAa3HAYEHLI
JOMOJTHUTEIBbHBIE pecypchl. [Tocie pacnipenenenus: pecypcoB HEOOXOAUMO BHIIOJIHUTH BBIPABHUBAHUE HX
HarpyskKu. B Tex ClIydadax, Koraa Ha HmapaljICJIbHO BBIIIOJIHACMBIC 3aJa4W HA3HAYACTCA OJUH U TOT XKC
pecypc, Harpy3ka Ha Her0 MOXKET MPEBBICHTh MAaKCUMAIILHO JIOYCTUMYHO. J[Jisi BBIpaBHUBAHUST HATPY3KH
YCTaHOBHTE JOMOJHHUTEIBHBIE CBSI3U MEXKIY 33JadaMHi TaKHUM 00pa3oM, YTOOBI 337a4yM, HCIOIb3YIOIINE
OJIMH U TOT K€ PECYPC, BBIMOJIHSIIUCH TIOCIEOBATEIILHO.

Xox pabdoThI:

3apanue 1. Co3gaTh HOBBIM MPOEKT JHOOBIM CITIOCOOOM, 3aIOTHUTH CBEICHHS O IPOEKTE, H3MEHHUTD
0a30BbIii KaJeHJapb IPOEKTA, BKIOYUTh B IPOEKT JONOIHUTEIbHYIO JOKYMEHTALUIO.

1. C nmomomsio MeHro kHOnKH [1yck BI3BaTh npuitokenue Microsoft Project Ha paGouwuii crod.

2. Bb3BaTh Ha moje pabo4yero OKHa NPHIIOKEHHUS paHee IMOATOTOBJICHHBIM MPOEKT, MCIOJIb3Ys
Ooubnmoreky mabsoHoB: B obOnactu 3amad Co3gaHue IpoekTa mepeitd Ha mose rpynmbsl Co3naHue c
NOMOIIbIO 11a0oHa U BbIOpaTh runepccbuiky OOmume mabnonsl. Ha Bkiaake 111aGnoHbl OTKPBITE JIUCT
[ITabmoHBI TPOEKTOB, BEIOpATh m1a0i0H HoBBIM NMPpoayKT U menkHyTh Mo kHonke OK.

3. CoxpaHuTh IIAOJOH NPOEKTa IO HOBBIM MMEHEM: OTKpPbITh MeHI0 Daiij, akTUBU3UPOBAThH
koMaHAy COXpaHUTh Kak U NMeperTH Ha noje auaaoroporo okHa CoxpaHeHHE TOKYMEHTA; B IMaJOTOBOM
OKHE TepeiTH Ha pabodylo Mamky, 3amucath B IMoJie UMEHM (ailla HOBOe MMs MPOEKTa, HalpuMep
FIO Project, u menkuyTth o kHonke COXpaHUTh.

4. 3akphITh MYCTOW MPOEKT, T.€. MepelTH Ha noje npoekra IIpoekt 1, akTMBU3UpPOBAaTH KOMaHAY
3akpbITh B MeHI0 Daiii.

5. Ha nose tekymero mpoekra yopare OOnacTe 3a1ad, JUIsl 4ero CleAyeT IIEIKHYTh MO0 KHOIKe
3aKpbITh, pa3MELIEHHON B IPABOM BEPXHEM YTy O0JaCTH.

6. PazmecTuTh Ha pabodeM IMoJie pa3IUyYHBbIE MPEICTABICHHUS O COCTOSIHMM MPOEKTa: BBI3BATH
[Tanens mpencraBiaeHuid, UIsi 4ero B MEHIO Bu IIENKHYTh MO COOTBETCTBYIOWIEH KomaHjae. Ilanesnb
NPEJCTaBICHUN I03BOJIIET BBI3BATh pa3ivuHble (HOPMBI MpeAcTaBI€HUs HH(GOPMALMU O MPOEKTE C
MIOMOUIBI0 COOTBETCTBYIOIIMX KHOIOK; HACTPOUTh KOMOMHHUPOBAHHOE MPEJCTABICHUE, MCIONb3Ys
koMaHay Paznennte B MeHI0O OKHO M COOTBETCTBYIOIIME KHOIKM IAHEIW WHCTPYMEHTOB, HaIpUMeEp
Huarpamma ['anta u I'paduk pecypcos, Mcnons3zoBanue 3anau u Mcnonb3oBanue pecypcos, Jnarpamma
I'anta n Mcnonbs3oBanue 3anad. Haiitu HeoOxoaumyro nH(poOpMaIMio 00 UCIOIb30BaHUM PECYPCOB Ha
I'paduke pecypcoB, qaHHbIE 00 UX UCHOJIB30BaHUU (BPEMEHHOM 3arpy3Ke).

7. Hactpoiika Tabnuiel nuarpaMMbl ['aHTa: CHATH pasjeneHue Ha pabodell 00JacTu ¢ MOMOIIBIO
komaHapl Pazgenute n3 MeHto OKHO W BbI3BaTh mpeiactaBieHue Jumarpamma ['anTta. [[ns BbI3OBa
COOTBETCTBYIOIIETO CTOJIOA MCIONb3YyeTcs MEeHI0 KoMaHzbl Tabnuma. [lanee cieayeT 03HAKOMHUTBCS C
OCHOBHBIMH OMIIMSIMH 3TOTO MEHIO; IEpelTH Ha MoJjie MeHI0O BU M pacKphITh MEHIO OMIUI ¢ TOMOIIbIO
KomaH 16l Tabnuna.

B ucxonnom nonoxeHuu BbIOpaHa omuusi BBon, koTopas ycTaHaBIMBAaeT PAJIOM C JuUarpaMMmoin
nepBble Ba cTosda Tabnuisl: HaumenoBanue 3a1auu (MMOCTOSHHBIN cTonben) u cronden JIuTenbHOCTb
3aJ1auM; BHIOpaTh OMIMIO [ MIepcchbuika — PsiioM cO CTOJIOLOM 3a/1ad MosiBUTCS crondern [ unepccpuika.
B sigeiikax 3Toro cronbua MO>KHO 3arucaTh BCIIOMOTaTeNbHbIE CBEJICHUS O 33Jayax ITyTeM COCTaBJICHUS
3aMETOK, BIJIOKEHMs (ailyioB wiu (OPMHUPOBAHUS THUIEPCCBUIOK HAa COIMYTCTBYIOLIYIO HH(OPMAILUIO,
HaxojdAmylocss B (aiie mpoekTa MM B JPYTHX MecTaX. JTO IMO3BOJISIET MOATOTOBHTH OMOIMOTEKH
JOKYMEHTOB U CBSI3aTh MX C IIPOEKTaMM U 3anadamu. Ilociie 3TOro pykoBOAMTENN NMPOEKTa M Apyrue
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3aWHTEPECOBAaHHBIE CTOPOHBI CMOTYT MPOCMATPHUBATH COMPOBOXKAAIOUINE IOKYMEHTHI B CBOHUX BeO-
o0o3peBarensix; BBIOpAaTh OMNIKIO 3aTpaThl. B 9TOM ciydae TOSIBISIOTCS TpPU CTOJIOIA 3arpart:
dukcupoBanHble 3aTpaTthl, Hauncnenus Qaxruueckux 3arpar u OOmme 3aTpaThl. IEpeHTH Ha OMIHIO
Ucnons3zoBanne. Ha paGoueM mosie Tabmuiibl mosBSITCS 1Ba ctondna: Tpymo3zarparsl u JIUTETEHOCTS;
npocMoTpers onuuio Kanennmapueiidi mnan. Ona BbI3bIBaeT 4erblpe cronbia: Hawanmo, Oxonuanwe,
ITo3nnee Hauano, [lo3gHee okOHUaHME; aKTUBUPOBATH ONUMI0 OTKIOHEHHE U yOEIUThCS, UTO MOCIEIHNE
nBa cTojlua Ha mosie OyayT 3ameHeHbl Ha cronOubl ba3soBoe Hadano u bazoBoe OKOHUaHHE; BHI3BAThH
onuuto OTCleXKUBAHUE, YTO MO3BOJISIET BBI3BATh JPYTyIO I'PYIIY M3 YeTbIpeX CcTOJIONOB: DakTHueckoe
Hayayo, PakTuueckoe OKOHUaHue, % 3aBepuieHus U Pusndeckuil % 3aBepLICHMS; IEIKHYTh 110 OMLMU
CyMMapHble JaHHBIE, YTO MO3BOJIUT YCTAHOBUThH TAKYHO MOCIEA0BATEIbHOCTh CTOJIOLOB: [JJINTENBHOCTD,
Hauvano, OxoHuanue u % 3aBeplueHUs; UCIOJIb30BaHUE onuuu Tpynozarparbl, 4TOObl OJHOBPEMEHHO
YBUJIETh clienyromue nanHbie: Tpyaoszarpatsl, ba3zoBbie, OTkinonenus, dPakrudeckue. 8. Hactpoutsb
TabmuIly, 100aBIsis HEOOXOMUMBIE U YAamssl JUIIHUE CTOJOLBI: JOOABHTH HOBBIE CTOJIOIBI B TaOIHILY
cienyer B MeHI0 BceraBka, BbiOparh komanny Cronbery u B mosie auanora OnpezneneHue croydna c
MOMOIIIBI0 pacKpbIBaromierocsi cnucka Mwms mons BbIOpaTh HOBOE IOJie, Hampumep, 1pynos3arparsl;
yIAIUTh YCTAaHOBJIEHHBIM CTONOEI] C MOMOILIbK0 KOHTEKCTHOIO MEHIO, KOTOpOE CIJIe[yeT BbI3BATh
[IETTYKOM TIPaBOW KJIABHMIIM MBIIK T10 TONIO YJAIIEMOro CToJjOna. B KOHTEKCTHOM MEHIO ClieayeT
aKTUBU3UPOBaTh KoMaHly CKpbITh cTO0CL.

9. BemonanuTth QuiabTpanuio JaHHBIX Auarpammbl ['anTta: BeIOpaTh KHONKY Jpyrue npencraBieHUs
Ha na”enu mnpencrasieHuid. Ha mone auanmoroBoro okHa B cnucke IlpencraBineHust BbIOpaTh CTPOKY
[lonpoOnass [Imarpamma [anta u menkHyrb 1o KHomke I[IpuMeHUTB; pacKkpbITh cHucok DPuibTp,
pa3MelleHHbII Ha naHeau GopMaTHPOBaHUs, U LIEIKHYTh 0 cTpoke Bexu.

10. BbINOJIHUTE COPTUPOBKY 3aJa4 MPOEKTA M0 JUIMTEIBLHOCTU: B MeHIO [IpoekT BrIOpaTh KoMaH1y
CopTtupoBka, B MeHI0 onuuil kotopoil BbIOpaTh CopTuUpoBaTh 10; B auanorooM okHe CopTHpoBka
packphITh crucok CopTHpOBaTh MO M BHIOpATh B HEM CTPOKY JlmuTenbHOCTh. YcTaHOBUTH (uaxok [lo
BO3PACTaHMIO M IIEIKHYTh 110 KHomKe COpTHpOBATh; OTOJABHHYB IOJI€ JHArpaMMbl TaK, YTOOBI BUJETb
cronbern M TensHOCTh, YOSAUTHCS B IPAaBMIIBHOCTH BBITTOJIHEHHON ONepariii.

11. Hactpouts nzoOpakenue auarpammsl ['anTa: uist HACTPOUKH (POPMBI U [IBETa OTPE3KOB B MEHIO
®opmar BeIOpaTh koMaHy CTunm OTpe3koB. B BepxHell yacTu BKJIQJKW BBIOpaTh TUN 33aJaud U CTUJIb
OTpe3Ka, KOTOpBIM cienyeT M3MeHMTh. Ha HIKkHEH 4YacTu BKIAAKU mepedTd Ha auct OTpesku, riae
BBINIOJTHUTH ONEpaluy 10 U3MEHEHMIO CTWIISI OTpe3Ka, €ro (opMmbl, y30pa U ILIBETa; MOKa3aTh TEKCT,
KOTOPBIN CIeyeT pa3MeCTUTh PsIOM C OTpe3KoM (MHQopmaius, oToOpakaeMas COOTBETCTBYIOLIUM
AJIEMEHTOM Auarpammsbl). Jlis aToro Ha Bkiiajgke CTHIIM OTPE3KOB PACKPBITH JTUCT TEKCT U MOKa3ath, Iae
(cnmeBa, cmpaBa, CHU3Y, CBEPXY WM BHYTPU OTpE3Ka) CIEAYET Pa3MECTUTh TEKCT; HACTPOMUTH KAy
BpeMeHH auarpammel. [lepeBectu Kypcop Ha moJjie IIKajlbl BpEMEHHU M BbI3BaThb KOHTEKCTHOE MEHIO, T'Jie
BbIOpath onmuio lllkana Bpemenu. Ha cooTBercTByromieil Bkiajke BbIOpaTh YpOBEHb LIKAJIbl BPEMEHHU
(Bepxuuit, Cpennuii, Hkuuil) u B packpeiBaromemMcsa crnucke OtoOpaxarb BblOpaTh cTpoky Tpu
ypoBHa. Illkana BpeMeHM MOXET COCTOATh M3 TpeX YpOBHEH (Hampumep, roj, KBapTaji, Mecsll), HO
oOsi3areneH Toabko CpeqHuil ypoBeHb; NepeTu Ha JucT BepXHuil ypoBeHb U ycTaHOBUTH ['011 B cTpoke
EnuHunel, mokasate TEKCTOBOE 0003HAaue€HUE roja B pacKphlBamomemcs crnucke Haamucu, BbIOpaTh
HEO0OXOIUMBIN cTUIIb (GOpMATHUPOBAHUS HAAMKMCH U Jp.; iepeiitu Ha mucT CpenHuil ypoBeHb U BbIOpaTh B
KauecTBE €IMHULbI u3MepeHus: KBapran; nepeiltu Ha nuct HukHUI ypOBEHb U yCTaHOBUTH B KaueCTBE
€IMHULIBI U3MEpEeHUs BpeMeHU Mecsibl; IPOBEPUTh MOJYYEHHBIH pe3yabTaT HACTPOHMKHU AMArpaMMbl
l'anTa.

12. CoxpaHuTb MPOEKT B paboueil Manke u 3aKpbITh MPHIOKEHUE.

3aganmne 2. B coOTBeTCTBMU C TPEeOOBAHUSMH, TPEABSBISEMBIMH TEXHUYECKAM 3aJaHHEM, U
pe3yabTaTaMH  BHEIIHETO IPOEKTUPOBAaHUS pa3paboTaTh MOAYIBHYIO CTPYKTYPY TMOICHCTEMBI
00CITy)KUBaHHMsI KIIMEHTA TI0 €T0 KPEJAUTHOW KapTe B OaHKOMATe.

B cocraBe mporpamMmMHOro obecreueHHs: MOXHO BBIIEIUTH CJEIyIOLIe MpOrpaMMHBIE MOIYJIH:
I'onoBuo#t Monyns (Main module), Moaynes ynpaBiaeHHs] YCTPOHCTBOM CUUTBHIBAHMSI KPEIUTHOW Kaphbl
(Credit cart control module), Moaynb ayrentudukanuu (Autentification module) 1 Moayns nomyueHus
n o0paboTku 3ampoca Ha obcimyxuBanue (Reception and processing module). Kpome atoro B cocras I10
HE00X0AMMO BKIIIOYHTh MOJYJb JaHHBIX KpenuTHOH kapThl (Credit cart data).
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OcHoBHOM (yHKIKEH ['0T0BHOTO MO/YIIS SIBJISIETCS OPTaHU3AIMS OOIIETo yIpaBIeHUs TOBEACHUEM
MOJICUCTEMBI U BBITIOJHSET BBI30B BCEX OCTAIBHBIX MPOTPAMMHBIX MOIYJICH.

Mopnyne ymnpaBlieHHsST YCTPOMCTBOM CYHMTBIBAaHUSI KPEAUTHOH KapThl BBIMONHACT (QYHKIMA
CBs3aHHBIE ¢ 00pPaOOTKOW KPEIUTHOW KapThl: BBOJ, CUMTHIBAHHME XPAHSAIICHCS Ha Hel WHOOpMaIuH,
ylajeHue.

Monysnp ayTeHTH(UKAIUN BBIJACT COOOIEHHE KIIMEHTY Ha BBOJ KIFOYEBBIX JIAHHBIX, BBITOIHSCT
MIOJTyYeHHE TTapOJIsl ¥ IPOBEPKY €ro MPABUIBLHOCTH.

Monysb noigy4deHuss 1 o0pabOTKH 3ampoca Ha OOCITYKHBAHUE BBHIMOIHSCT CIEIYIONHEe (YHKIUU:
[Tonmy4yenue 3amnpoca Ha 00CITy)KHBaHUE U MPOBEPKA BO3MOXKHOCTHU €ro ucnoiaHenus, O6paboTka 3ampoca
Ha 00CTy)XMBaHUE, BKIIFOYAIOIIAs TAKUE JICHCTBUS KaK:

— 00paboTka BHYTpeHHEH 0AHKOBCKOH JTJOKYMEHTAIIUU IO KIIUEHTY;
— pacmeyarka OajlaHca KJIMEHTA;
— BBlJaYa HAJMYHBIX JIEHET U MH(POPMHPOBAHUE KOMITbIOTEpa OaHKa 00 M3BATHIX M3 OaHKa
JICHbIax;
— pacreyarka omnepamnuu KJIHeHTa.
Ha puc. 2 npuBeneHa cTpykTypHast KapTa, J€MOHCTPUPYIOIIAs OTHOIIECHUS MEXIY YKa3aHHBIMHU
MOJTYJISIMH CUCTEMBI.
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Puc. 2. MoaynbHast CTpyKTypa MPOrpaMMHOTO 00€CTICUEHH S

CornacHo 3Toi 1uarpaMMe rojJoBHOM MOAYJb oOpamaercs K MOAYJISIM YIPaBIeHUs YCTPOUCTBOM
CUUTBHIBAHUS KPEIUTHOM KapThl, ayTeHTU(UKALIMU U TIOJTydeHUsI 1 00pabOTKH 3ampoca Ha 00CITy)KMUBaHHE.
BbI30B yKa3aHHBIX MOJYJEH OCYIIECTBISIETCS COTJACHO BHYTPEHHEH JIOTUKM TOJIOBHOIO MOIYJI,
peanu3yromen ciaeayromuii cueHapui: [lpy wHUIManMuU OEUCTBUH CO CTOPOHBI KJIMEHTA TOJIOBHOM
MOJyJIb, BBI3BIBAET MOJYJb YIPABJIEHUS YCTPONCTBOM CUMTBHIBAHUS KPEIUTHON KapThl JJIs €€ BBOJA U
cuuThiBaHUs ¢ Hee wuH(popmauuu. [locrme 3aBepuieHHs] CUUTHIBAHUS YIPaBICHHE BO3BpAIlaeTCs
TOJIOBHOMY MOJYJIO, KOTOpBIA 3areM oOpamaercss K MOAYNII0 ayTeHTHHUKamuu. Moayib
ayTeHTU(UKALUM TPOBEpsieT TMOJUIMHHOCTh KJIMEHTa M BMECTE€ C pe3yJbTaTOM »3TOH MpPOBEPKHU
BO3BpalllaeT YIpPaBJICHHE TOJIOBHOMY MOAYNIIO. B 3aBHCHMOCTHM OT pe3ynbTaTOB ayTeHTU(UKALUHU
TOJIOBHOM MOJyJb JHOO BBI3BIBAET MOJIYJb YIPABIEHUS YCTPOWCTBOM CUUTBHIBAHMS ISl yAalleHUs
KpPEIUTHON KapThl, 1100 oOpamaeTcss K MOJIYJIIO MOIydYeHus: 1 00paboTKH 3arpoca Ha 00CIy)KUBaHUE JUIS
npenocTaBiieHus: TpeOyemoro cepBuca. Ecinu ocymiecTBisieTcsl BbI30B MOJMyYeHUsT U 00pabOTKuU 3ampoca
Ha oOCIy)XMBaHHE, TO TOCJIE 3aBEepIICHUs €ro paboThl TOJOBHOM MOIyiab oOpamiaercs K MOIYIIO
yIpaBiIeHUs! YCTPOUCTBOM CUUTBIBAHUS JUISl YAAJIEHUS KPEAUTHOM KapThl.

3ananue 3. ChopmupoBarh KaJIeHIAPHBIM TIJIaH BBITOJTHEHHUS Pa0dOT MO MPOEKTYy Ha OCHOBE
TEXHHYECKOTO 3aJ]aHus Ha pa3pabOTKy U BHEJPEHNE aBTOMATU3HUPOBAHHONW MH(POPMAIITMOHHON CHCTEMBI.
1. Os3HaKOMBTECH C TEXHUYECKNM 3aJaHHUEM.
2. Bribepure MoJenpb KXU3HEHHOTO IMKIIA Mpolecca pa3padoTku U BHeapenus [10, koTtopas, mo
BallleMy MHEHUIO, B HAaOOJIbIIEH CTENIEHN COOTBETCTBYET pacCMaTpUBaeMON CUTYaIUH.
3. Bsimenute oCHOBHEIE 3TaMbl paboT.

16



N O~

do
1.

BBIIIGJII/ITC OCHOBHBIC 3a1a4Yn BHYTpI/I OTACJIBHBIX 23TAIlIOB pa60T.
Ompenenure 3aBUCUMOCTH MEXITY 33a/1a4aMH.

Onpe;[enHTe HOpSI,[[OK BBIIIOJTHCHUA OTACJIBHBIX 3a/1a4.
Ha3znaubTe ucnonHUTENEH HA penIaeMble 3a/1a4H.
COanancupyiTe Harpy3Ky UCIIOJTHUTENCH.

pMa npeacTaBjieHs pe3yJbTara:
Texkcer nomken ObITh HammucaHd mpudTom Times New Roman, 12. HTEpBa)l MEX1y CTpOKaMHU U

a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKCTa — Mo MHUpUHE CTpaHUIbl. CKPUHIIOTHI
HeoOxo Mo nonucars. HazBanue npakTuyeckoil paboThl, ek paboThl, X0 pabOThI, BEIBOJI, OTBETHI
Ha KOHTPOJIbHBIE BOTIPOCHI JOJKHBI OBITH BBIIEICHBI )KUPHBIM IPUPTOM.

2.
3.

3aksroueHue (BbIBOJIBI).
Crnucok UCoab3yeMon JIUTEPaTYpBHI.

KoHTpoJibHbIE BOIPOCHI:

NookrwnpE

3aueM HE0OXOAUMBI TA0IOHBI TPOEKTOB?

B ueMm pa3HuIa MEXy IUIAHKPOBAHUEM MPOEKTA OT JIaThl HAYajia WK JIaThl €r0 OKOHYAHHS?
Kakwue cymectByroT 6a30Bbie KajeHIapu B nporpamme MS Project?

Kak BHecTH n3MeHeHus B 0a30BbIN KaJICHIAph?

Kaxk BKJIIOYMTH B TPOEKT MPOEKTHYIO TOKYMEHTAIIUIO?

Lenb pa3paboTKU MOAYIIBHON CTPYKTYPBHI.

[TonsiTHe MpOrpaMMHOTO MOIYJISI, IEPEIauu YIPaBICHUS, OPTaHU3aI[UU CBSI3U 110 YIIPABJICHUIO

U 110 JaHHBIM.

8.
9.
10.
11.
12.
Professio
13.
14.
15.

Bunel cBsA3HOCTH MOyIIEH.

Buel nenoctHocT MoAyIIeH.

TunoBbie MOYJIbHBIE CTPYKTYPHI.

[IpoexTupoBaHue MOAYIBHON CTPYKTYPBI C IOMOIIBIO CTPYKTYPHBIX KapT.

[TocTpoeHne CTPYKTYpHBIX KapT ¢ TmoMolpio mporpammuoro tmpoaykra EasyCASE
nal Version 4.21.016.

Onumunre NOHITHE TEXHUYSCKOS 3aJaHueE.

Yro Takoe xu3HeHHbBIN K [10?

B ueMm pazHuia Mex 1y mapaniesbHbIM U MOCIEI0BATEIbHBIM BBITIOJIHEHHEM 3a1a4?

Kpurepuu onenkmn:

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

PaboTa BBINIOJIHEHA OJIHOCTHIO, HO COJIEPXKUT HE OoJiee ABYX OIIMOOK, CTYAEHT Y4el U pacCMOTpell
0COOEHHOCTH MPEIMETHOM 00JaCTU ¥ TPaMOTHO MIPEJCTABUI OTUET — OLEHKA «XOPOILOY.

PaboTta BbIMONIHEHa € OMIMOKaMM, CTYASHT HE MOJHOCTBIO y4Yell M PAacCMOTpPend OCOOEHHOCTH
MIpeIMETHOM 00JIaCTH U MPEICTaBUII KPATKUM OTUET — OIIEHKA «YIOBJIETBOPUTEIILHON.

Pabora BbINOHEHA ¢ rPpyObIMU OIIMOKAaMHU, CTYJIEHT HE y4del 0COOEHHOCTH MpeIMETHOM obiacTu,
OTYET COCTABJIEH HEIPAMOTHO — OLICHKA «HEY/I0BIETBOPUTEIBLHOY.
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JlaGopaTopHoe 3ansiTne Ne 2
Hacrtpoiika padoTbl cCTeMBbI KOHTPOJISA BepcHii (THIIOB MMIIOPTHPYeMBbIX (aiijioB, myTei,
(pUIBLTPOB U AP. NapaMeTPOB HMIIOPTA B PeNO3UTOPHIA)

Henanb: M3yunTh Ha NpakTUKE MOHATUSA U KOMIIOHEHTHI cucteM KOHTpouia Bepcuil (CKB), nmpuemst
pabOTHI C HUMH.

Bbinosinus padory, Bel Oyaere:

ymembs:

— VY1 ucnonb30Bath BEIOPAHHYIO CUCTEMY KOHTPOJIS BEPCHUIL;

— Y7 ucnonp30BaTh NprUeMbl padOTHI B CHCTEMaX KOHTPOJIS BEPCHIA;

— VY12 ucnonp3oBaTh pazIUyYHBIE TPAHCIOPTHBIE MPOTOKOJIBI M CTaHAAPTHI (POPMATUPOBAHHSA
COOOIIIEHUI;

— Y14 opranu3oBbIBaTh MOCTOOPAOOTKY JaHHBIX.

MarepuajibHoe obecmedeHHe: IEPCOHAIBHBII KOMIBIOTEp, cpena mporpammupoBanus Visual
Studio 20109.

3aganue:
C03I[aTI) HOBBIﬁ HpOGKT, OCYHIGCTBI/ITB BCTBJICHUC U CJIIUMAHUC B JIOKAJIBHOM pGHOSI/ITOPI/II/I.

Ilopsinok BbINOJIHEHHS PadOThI:

Ycranosure TortoiseSVN Ha KoMmbrOTEpE.

Co3znaiiTe HOBBIH IPOEKT.

CozpaiTe TOKaJIbHBIN PENO3UTOPUI IS CBOETO MIPOEKTA.

VY nanuTe co3aHHBIM IPOEKT HA CBOEM KOMIIBIOTEPE U OOHOBUTE MPOEKT U3 PEIIO3UTOPUSI.
BHuecurte nu3menenus B (aitnax ¢ HCXOAHBIMU KOJaMHU M COXPAHUTE U3MEHEHUS B PEIIOZUTOPUH.
Oo6HoBUTE (DalsIbl C UCXOJHBIMU KOJAMH U3 PEO3UTOPHSI.

6. Bxecute u3MeHeHHs B (aillaX ¢ HCXOAHBIMH KOJAMU TakUM 00pa3oM, 4TOOBI Yy JBYX
YYaCTHUKOB [TPOEKTA U3MEHEHHUs ObLIIM B OJTHOM U TOM ke (paiine. [lonpiTaliTech COXpaHUTh U3MEHEHHUS B
peno3uTopuu. YCTpaHUTe OOHapyXeHHble KOH(MIMKTBI Bepcuil. IIoBTOpHO coxpaHHTe W3MEHEHHs B
PENO3UTOPHH.

7. Cozpnaiite oTAENbHYIO BETKY IpoekTa. BHecuTe m3aMeHeHMs B (hailyibl ¢ UCXOAHBIMU KOJAMH.
CoxpaHuTe U3MEHEHUSI B PEIIO3UTOPHH.

8. OO0benuHMUTE CO3JaHHYIO Ha IPEbIAYIIEM IIare BETKY ¢ OCHOBHOM BETKOIl poekTa.

9. BeBeauTe Ha dKpaH JIOT M3MEHEHHWH (aiina, B KOTOpoM OBUIO HAWOOJbIIEE KOIUYECTBO
U3MEHEHUN.

10. Orobpasute Ha 3KpaHe cpaBHEHUE (aia 0 U MOCIe BHECCHHSI OHOTO U3 U3MEHECHUH.

11. Cosnaiite peno3urtapuii B cetu Murepuer. [loTopure maru 4 — 6.

AR

Kparkue TeopeTuyeckue cBeJeHHA:

VYrpaBneHue BEpCUSIMH - 3TO UCKYCCTBO pabOThI ¢ n3MeHeHussMHA nHpopmaruu. [Jonroe Bpems: OHO
ObUIO JKM3HEHHO BaXXHBIM HMHCTPYMEHTOM IPOTPAMMHKCTOB, KOTOPBHIM HEOOXOAMMO TMPOU3BECTH
HeOOoJIbIIINe U3MEHEHUS B IIPOrpaMMe, WIIH K€ C/iesIaTh —OTKaT| u3MeHeH i, BO3BpaIlasch K NpeabLayIIeH
Bepcur. OJIHAKO TMOJIE3HOCTh CHUCTEM YIIPABJICHHUS] BEPCHUSIMH BBIXOIUT JANEKO 3a MpPEIeNbl MHUpa
pa3pabOTYMKOB MPOTPaMMHOTO obOecrieueHusl. YIpaBlIeHHE BEPCHsIMH TPEOyeTCsl MOBCIOY, TAE MOXHO
BCTPETHUTD JIFO/IEH, UCIIONB3YIOIUX KOMIBIOTEpP sl pabOThI ¢ TOCTOSHHO M3MEHSIoNIeHcst nHpopMaruen

Software Configuration Management uin KondurypanuonHoe ynpapjieHHe MoIpa3yMeBacT
o1 co00¥ KOMIUTIEKC METOOB, HAIIPABJIIEHHBIX HA TO, YTOOBI CHCTEMATH3UPOBATH U3MEHEHHUS, BHOCHMbIE
pa3paboTurKaMu B MPOTPAMMHBIA MPOAYKT B MPOIECCE €ro pa3pabOTKU U COMPOBOXKICHHS, COXPAHUTh
LEJIOCTHOCTh CHUCTEMBI IIOCJIE WM3MEHEHHUH, MNpeJoTBPaTUTh HeXKeNlaTellbHble U HeIlpelCcKa3yeMble
addexTh, a TakKe caenaTh IMPOIECC BHECEHHWS W3MEHEeHHMH Oosnee QopmanbHbiM. 3HauanpHO
yhpaBieHue KOHGUTypalued NpUMEHSJIOCh HE B MPOrpaMMHUPOBAHUM, HO B CBS3M C BBICOKOU
TUHAMUYHOCTBIO cdepsl pazpadoTku [10, B Helr oHa ocoOeHHO Tosie3Ha. K mporeaypam MOKHO OTHECTH
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5&amp;action=edit&amp;redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%84%D0%B8%D0%B3%D1%83%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%9E

CO3/IaHHE PE3EePBHBIX KOIMUN, KOHTPOJh UCXOTHOTO KOJa, TPEOOBaHUM MPOEKTa, NJOKYMEHTAUHA U T. .
CreneHb (OPMAILHOCTH BBIMIOJIHEHHUST JAHHBIX MPOIEIYP 3aBHCUT OT Pa3MEPOB IMPOEKTa, W MPH
MPaBWIBHON €€ OICHKEe JaHHas KOHIICMIHsS MOXET OBbITh OdYeHb moiie3Ha. KoHdurypamnnoHHoe
yrpaBicHHEe TpeOyeT BBIMOJHCHUS MHOXECTBA TPYJAOSMKHX DPYTHHHBIX omnepanuii. Ha mpaktuke, B
GOHBH.H/IHCTBC ClIy4dacB, IJId KOH(bHpraHI/IOHHOFO YIIPABJICHUA NPUMCHAIOTCA CICHUAJIBHBIC CHCTCMbI
KOHTPOJISL BEPCUIT HCXOIHOTO KOJia IMporpamMM. B kadecTBe nmprMepa Takoil CUCTEMbI PACCMOTPUM CaMyo
pacrpoCTpaHEHHYIO Ha CETOIHANIHUN JaeHb — Subversion.

Subversion — 3To OecrulaTHas CHUCTEMa YIPaBICHHS BEPCHUSMH C OTKPBITHIM HCXOIHBIM KOJIOM.
Subversion mo3BoJisIeT YIpaBIsaTh (paiijlaMyd U KaTajJoraMu, a Tak e CACTAaHHBIMH B HUX W3MEHCHHUSIMU
BO BpPeMEHH. DTO MO3BOJIICT BOCCTAHOBHUTH 00Jice paHHHUE BEPCHUHU JTAHHBIX, Ja€T BO3MOXHOCTh M3YYHTh
HCTOPUIO BCCX U3MCHEHUH. Enaronapﬂ 9TOMY MHOT'UC CHHUTAKOT CUCTCMY YIIPABJICHUA BCPCHUAMU CBOCTO

poaa «MaIInHON BPEMCHU».
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Pucynok 1 — Cxema paboTbl

Cxema oOmeil apxurekTypsl Subversion. B HMKHEH 4YacTH cxembl HM300pa’k€HO XpaHWIUILE
Subversion, B KOTOpoM XpaHuUTCS HWHGpOpMaIlMs C BepcHsiMH. B BepxHell dYacTH cXembl MOKa3aHa
mporpamMMma-kKiueHT Subversion, KoTopas YHOpaBisieT JIOKAIbHBIMA OTPAXKEHUSAMH  Pa3IUYHBIX
(bparMeHTOB 3TUX MAHHBIX (TaK)K€ HA3bIBAEMBIMH «PabOUYMMHU KOMUAMUY»). Mexay STUMH CTOPOHAMHU
MIPOJIOKEHBl PA3JIUYHBIE MapLIPYThl, MNPOXOASIIME Yepe3 pas3Hble CIOM JOCTyNa K XPaHWUJIHILY.
HexoTtopblie U3 3TUX MapIIpyTOB UCIOIb3YIOT KOMIIBIOTEPHBIE CETU U CETEBbIE CepBepa, UTOOBI TOCTUYD
XPaHWINIIA, B TO BPEMsI KaK JIPyrue MapiuipyThl B CETH HE HYKIAIOTCS M BEAYT K XPAHUJIUIILY HAITPSMYIO.

Subversion MoxxeT paboTaTh dYepe3 CeTb, 4YTO IIO3BOJSET HCIHOJB30BATH €€ Ha pPa3HbIX
KOMIIbIoTEepax. B kakoil-To creneHu, BOZMOKHOCTh OOJIBIIOrO KOJIMYECTBA JIOJEH HE 3aBUCUMO OT UX
MECTOTMOJI0KEHNSI COBMECTHO paboTaTh HAJ €IMHBIM KOMIUIEKTOM JaHHBIX MOOIIPSIET COTPYAHUYECTBO.
Korna HeT Toro oTBETCTBEHHOI'O 3BE€HA IIEMH, TOTO KOHTPOJIMPYIOIIErO 3JIEMEHTA, KOTOPBIM yTBepKAaeT
BCE M3MEHEHMsI, paboTa craHoBHUTCs Ooinee apdexTuBHOM. [Ipn 3TOM HE HY)XKHO omacaTbcs, YTO OTKa3 OT
KOHTPOJIMPYIOIIEro 3IEeMEHTa MOBJIMAET Ha Ka4eCTBO, Be/lb Oy1aro/iapsi COXpaHEeHUIO HCTOPUN U3MEHEHUH,
Jake eClIM TPU H3MEHEHHHM JAaHHBIX OyAZyT JOMYIIEHBI OIIMOKH, BCErJa MOXHO CJIeNaTh OTKaT
M3MEHEHUH K MPEKHEMY COCTOSHUIO.
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%8F%D0%BC%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9_%28%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%9F%D0%9E%29
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

Hexotopeie cucTeMsl yIpaBiIeHUs] BEPCUSAMHU BBICTYNAKOT TAK)KE B KAYECTBE CUCTEM YIIPABJICHUS
KOH(UTypalmeld mporpaMMHOro obecrieueHus. Takhue CHCTEMbI CIEIUATbHO CO3JIAHbI IS YIPaBICHUS
JCPEBBSIMH MCXOJHOTO KOJa M MMEIHOT MHOXKECTBO OCOOCHHOCTEH, HETOCPEJICTBEHHO OTHOCSIIUXCS K
pa3paboTKe MpPOrpaMM: OHU MOHUMAIOT A3BIKH MPOIPAMMHUPOBAHUS M TPEIOCTABISIOT HHCTPYMEHTBI JIJIsI
cObopku mporpaMm. Subversion He SIBJISIETCS TaKOW CHCTEMOM, OHA MpeACTaBIseT co00i cucTtemy o01Iero
Ha3HAYCHHUS, KOTOPYIO MOYKHO HCIIOJIb30BATh IS YIPABJICHUS JitoObim HabopoMm (aitios. s Bac 3to
Oyayr ucxonHuku Bammx mporpamm, a Ui KOro-TO JAPYroro 3To OyAeT CHUCOK MPOIYKTOB HIIH
cBeaHHoe 1H(pPOBOE BUJIEO.

TortoiseSVN

TortoiseSVN — 1o 6ecrutatabiii WiNdOWS-KIHEHT ¢ OTKPBITBIMA UCXOJHBIM KOJIOM JIJIsSi CHCTEMBI
ymnpasienusi Bepcusimu  Apache™ Subversion®. To ects TortoiseSVN ympasnser daitnamu u
JTMPEKTOPUSMH BO BpeMeHHU. Daiiiibl XpaHATCS B LEHTPAILHOM XpaHuauwye. XPaHUIHIIE O0JIbIIE TTOX0XKE
Ha 0OBIYHBIH (hailyIoBBIIT cepBep, KPOME TOTO OH 3alIOMHUHAET KaKI0¢ U3MEHEHHUE, KOTrIa-ITiu00 CaemanHoe
B Bammx (aiyiax u JUPEKTOPHUSIX. ITO MO3BOJSET BaM BOCCTAHOBHTH CTapble BEPCHM Balux (ailyioB u
[POBEPUTh UCTOPHIO M3MEHEHHMI — Kak, KOrJa W KTO M3MCHSJI BalllM JaHHbIe. BOT modemy MHOrue
aymaroT o Subversion, u BooOIiie 0 cucTeMax yIpaBlICHHS BEPCHUSAMH, KaK CBOETO poja «MalllhHE
BPEMECHI».

HekoTopble CHUCTEMbI KOHTpPOJII BEPCHH SIBJISIOTCA TaKK€ MW CHCTEMaMH  yIIPaBIICHHS
koH(purypammeit nporpamm (software configuration management - SCM). Takue cuctembl CrenUHATBLHO
CO3JIaHbl IS YOPAaBICHHUS JCPEBBSIMH HCXOIAHOTO KOJa, W HMMEIOT MHOXECTBO BO3MOXKHOCTEH,
crenUpHUUYHBIX I pa3pabOTKH TMPOrpaMM, TaKMX Kak HEMOCPEACTBEHHOE MOHMMAaHHE SI3BIKOB
POrpaMMHPOBAHHMS, HITH MTPEIOCTABICHUE HHCTPYMEHTOB /sl cOopku nporpamm. OHako Subversion ve
SIBJSIETCSI TaKOM CHCTEMOM, OHa SIBISCTCS CHCTEMO# OOIEro Ha3HA4YeHHs, KOTOpas MOXET OBITh
MCIIOJIb30BaHA JIJISl YIIPABJICHUS J1l00biM HAOOPOM (HaiiiIoB, BKIIIOYAs M HCXOIHBIC KOJbI TPOrPaMM.

Bo3mo:xxknoctu TortoiseSVN

Uro penaer TortoiseSVN Takum xopomwmm kiaueHToM Subversion? Bor KkpaTkuii CIIHCOK
BO3MOXXHOCTEH:

Humeepayus c obonouxoii

TortoiseSVN unrerpupyercsi HenocpencrseHHo B obonouky Windows (t.e. B [IpoBonHuK). D10
3HAYHT, YTO BBl MOXETe PadoTaTh C YK€ 3HAKOMBIMU MHCTPYMEHTAMH, U BaM He HaJI0 MEPEKITI0YaThCs Ha
Apyroe NpUiIoKEeHNe KaX bl pa3, Korja BaM HEOOXO UMbl (PYHKILIMH JUIs YIIPaBJIEHUS BEpCUsIMHU !

N Bam pnaxxe He o00s3aTeNbHO HCMONB30BaTh WMEHHO [IpoBomHuK. KOHTEKCTHBIE MEHIO
TortoiseSVN pabotatoT BO MHOTMX ApPYrux (HailioBbIX MEHE/DKepax, W B JIUAJIOrax MAjis OTKPBITHSI
¢baiisoB, MUCMONB3yeMBbIX B OOJBIIMHCTBE cTaHAapTHBIX Windows-npunoxenuii. OMHAKO BbI JOJIKHBI
y4IHUTHIBaTh, 4T0 T0rt0iSeSVN m3HauanpHO  pa3paboTaH  Kak  pacmmpeHue it [IpoBoJHMKA
Windows, 1, BO3MOXHO, B JIPYTUX MPHJIOKCHUSIX UHTErpanusi OylIeT He MOJHOM, HAampuMep, MOTYT He
oToOpaXkaTbcs IOMETKU Ha 3HAUKaX.

Ilomemxu na 3nauxax

CraTyc KaXa0ro BepcHpoOBaHHOro ¢ailla M Manku OoToOpa)kaeTcss MPH MOMOIIM MAaJeHBKOM
MTOMETKH TIOBEPX OCHOBHOTO 3Hadyka. TakuMm o0pa3oM, BBl cpa3y MOXKET€ BHIECTH COCTOSHUE BalleH
pabodeii Komuu.

I'paguueckuii unmepgheiic nonvzoeamens

[Tpu mpocMmoTpe crucka u3MeHeHUH (paiiina UM Manku Bbl MOXKETE KIIMKHYTh Ha PEBU3HIO, YTOObI
YBUJIETh KOMMEHTapuu Ui d3Toi (pukcanuu. Takke DOCTYNEH CIIMCOK M3MEHEHHBIX (hailiioB - Bcero
JIMIIB clleNaiTe TBOMHOM KIMK Ha (haiiie, 4yToObl yBUIETh, KaKH€ KOHKPETHO U3MEHEHU ObIII BHECCHBI.

Juanor ¢ukcamy — 3TO CIIUCOK, B KOTOPOM TIEPEUNCIICHBI Bce (Daiiibl M ManKu, KOTOpbIe OyayT
BKJIIOYEHBbI B (pUKcanuio. Y KaxJ0ro 3JeMEHTa CIHCKa UMeeTcsl (IakoK, 4ToObl Bl MOTJIM BBIOpATh
UMEHHO TO, YTO BBl XOTHUTE BKIIOYHTH B (hukcamuio. HeBepcupoBaHHBIE (aillibl Takke MOTYT OBITH
MIPEICTAaBIICHBI B 3TOM CIHCKe, YTOOBI BbI HE 3a0bUIH 100ABUTH B (PMKCALIMIO HOBBIN (haiil TN Manky.

IIpocmotui 0docmyn k komandam Subversion

Bce xomanaer Subversion gocTymHbel W3 KOHTeKCTHOro MeHio IIpoBognmka. TortoiseSVN
N00aByIseT Tya COOCTBEHHOE MOAMEHIO.
[Tockonbky TortoiseSVN sBasiercst kiueHToM SUDVErsion, Mel XoTesu Obl TOKa3aTh W HEKOTOPHIE
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13 BO3MOKHOCTEH camoi Subversion:

Bepcuposanue nanok

CVS orcrnexuBaeT TOJNBKO UCTOPHIO OTACIBHBIX (haitoB, Torma kak Subversion peamusyer
«BUPTYaIbHYI0» BEPCHOHHYIO (PalIOBYIO CHCTEMY, KOTOpas OTCIECKHUBACT M3MEHEHHS B LIENIBIX IEPEBBIX
narnok BO BpemeHW. Dailyibl ¢ TanKu SBISIOTCS BEPCHPOBAaHHBIMH. B pesynbrare, eCTh KOMaHJbI
nepeMecTUTh U KOMHUPOBATh, pEaJbHO BHINIOJHSIEMBIE HA CTOPOHE KIMEHTA W padoTaroIye
HETOCPEICTBEHHO C (hailylaMu ¥ TarKaMH.

Amomapnuie pukcayuu

Qukcanus COXpaHAETCs B XpaHWIHUINE JUOO MOJHOCTHIO, MO0 HE coxpaHsercs BooOmie. DTo
MO3BOJISIET pa3paboTYrKaM (PUKCHPOBATh U3MEHEHHUS, COOpPAHHBIC B JIOTUYECKH CBS3aHHBIC YACTH.

Bepcuposannvle memaoanHule

Kaxnprit ¢aiin u manka UMeeT NPUKPEIUIEHHBIA HEBUAMMBIM HAOOp «CBOWMCTBY». BbI MoOxkeTe
CO3/IaBaTh U COXPAHATH MPOM3BOJBHBIE MAPHl KIIOY/3HAUEHHUE U1 cOOCTBEHHBIX HYX . CBOICTBa TOXe
BEPCHUPYIOTCSI BO BpEMEHHU, KaK U coJep>kuMoe (aiina.

Bosmoorcnocms 6bloopa cemegozo yposHs

B Subversion ecth abctparupyemoe MOHATHE OOCTYMAa K XPaHWIHUILY, KOTOPOE YIPOIIAET
peaM3alio HOBBIX CETEBBIX MEXAHHU3MOB. «YCOBEpIICHCTBOBAHHBINY» CETEBOW cepBep Subversion
SIBJSIETCSI MOJLYJIEM [UTsi BeO-cepBepa Apache, KOTopbIi UCIONb3yeT Ui B3auMoaeicTBus auanekt HTTP
noj HazBanneM WebDAV/DeltaV. Dto maér Subversion Gosblune mpeuMyniecTBa B CTAOMIBHOCTH U
COBMECTUMOCTH, U TPEAOCTABISECT Pa3IMYHbIe KIIOYEBBIC BO3MOXXHOCTU 0€3 MOMOTHHUTEIbHBIX 3aTpart:
poOBEpKa JIMYHOCTH (ayTeHTU(UKAIMs), MPOBEpKa MpaB JJOCTyma (aBTOpU3alus), CKaTHE IOTOKa
JaHHBIX MPU Tepeaayde, MPOCMOTp XpaHUIuIIa. Takke JOCTyHa MEHbIIIas, aBTOHOMHAs BEpCHsl cepBepa
Subversion, B3auMoIeHCTBYIOIAsE IO COOCTBEHHOMY IPOTOKOJY, KOTOPBIH JIETKO MOXET OBITh
TYHHEJTHPOBaH yepe3 SSh.

Eounwiii cnocob oopabomxu danuvix

Subversion mosgydaer pasnuuMs MexAay ¢daiamMu NpH TOMOIIM OWHAPHOTO Pa3HOCTHOTO
aITOPUTMA, KOTOPBIH pabOTaeT OJMHAKOBO KaK C TEKCTOBBIMU (YMTAEMBIMU YEJIOBEKOM), TaK H C
OuHAapHBIMU (HE YMTaeMbIMU 4YejoBekoM) (Qaitmamu. O6a Tuma QailioB comepikarcs B XpaHUIUILE B
CKaTOM BHJIC, & PA3INYHS MIEPEIA0TCS IO CETH B 000MX HAINPABIICHHSIX.

Dhpexmusnvie emku u Memxu

CTOUMOCTb CO3/IaHUsI BETOK U METOK HE 0053aTeNbHO JODKHA OBITh MPOIMOPIIMOHATIEHA pa3Mepy
npoekTa. Subversion co3aaér BeTKH W METKH, MPOCTO KOMUPYS MPOSKT C UCIOJIb30BAHUEM MEXaHH3Ma,
MIOXO0JKETO Ha JKECTKUE CCHUTKU B (pailyIOBBIX cucTeMax. biaromaps aTomy, ornepanyu 1o Co3AaHUI0 BETOK
Y METOK MPOUCXOAT 32 OJJUHAKOBOE, OUCHb MAJIOE BPEMsI U 3aHUMAIOT OUY€Hb MaJI0 MECTa B XpaHUJIMILIE.

Xoa paGoTsI:
YcranoBka

TortoiseSVN rmocTaBisieTcss B BHIE MPOCTOrO B HCIOIb30BAaHWM YCTAHOBOYHOTO (haiina (Ha
cTpaHuile 3arpy3ku http://tortoisesvn.net/downloads.html  weoOxommmo  BbIOpaTh AUCTPUOYTHB,
COOTBETCTBYIOLIMH pa3psiHOCTH cucTeMbl). Crenaiite Ha HeM ABOWHON KIIMK M CIEIyWTe MHCTPYKLIUSAM -
OCTaJbHOE OH CJIENIAaeT 3a Bac. Takke Ha CTpaHUIE 3arpy3KH HEOOXOAWMO CKadaTh SI3BIKOBOW MakeT M
YCTAHOBUTH TOCJIE YCTAaHOBKHM OCHOBHOHM mporpammbsl. He 3a0yapTe mepe3arpy3uth KOMIIBIOTEp IMOCTe
YCTaHOBKH.

OcHOBHAAl KOHUENMIUA

[Tepen Tem, Kak MbI MOTPY3UMCS B pabOTy C HACTOALIMMM (ailaMH, BaXXHO TMOJIYYHUTh
Ipe/ICTaBICHUE O TOM, Kak pabotaeT SUDVErSiON u Kakue TePMHUHBI HCIIOIb3YIOTCS.

XpaHunuuie

Subversion wucmoap3yeT IMEHTpadbHYH0 0a3y [daHHBIX, KOTOpas COJCPXKHT BCE Ballld
BepcHUpOBaHHbIE (aibl ¢ UX TMONHOM McTopueidl. Orta  0a3a  JAHHBIX HA3BIBACTCS XPAHUIUUEM.
Xpauunuiie o0bIYHO HAXOAUTCS Ha (GailloBOM cepBepe, Ha KOTOPOM ycTaHoBiIeH Subversion, mo 3anpocy
MOCTABJIAIONIUI naHHbIe KineHTam Subversion (mampumep, TortoiseSVN). Ecnu Bbl nenaere pesepBHOE
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KOIMPOBaHKE, TO KOMUPYITE Ballle XpaHWIUIIE, TAaK KaK 3TO OPUTUHAT BCEX BAIIMX JAaHHBIX.

Pabouas xomnus

OTO0 UMEHHO TO MECTO, re Bbl paboraete. Kaxplii pa3paboTunk UMeeT COOCTBEHHYIO PabovyIo
KOIUIO, NHOT]a Ha3bIBAEMYIO TIECOYHMIICH, Ha CBOEM JIOKAJIbHOM KOMIIbIoTepe. Bl MOXkeTe monyduTh U3
XpaHWIUINA TOCJIEIHIO BepcHio (paiioB, mopaboTaTh HaJ HEH JOKaJIbHO, HUKAK HE B3aMMOJACUCTBYS C
KeM- Ju0o ele, a Korjaa Bbl OyaeTe yBepeHbl B M3MEHEHHSX Bbl MOXKETE 3a(QUKCHUPOBATH ATH (Daiiiibl
00paTHO B XpAaHUIIHUIIIE.

Pabouast xomnusi He COAEPKUT HCTOPHUIO MPOEKTa, HO COAEPIKHUT KOIHUIO BceX (paiiyioB, KOTOphIE
ObUIM B XpaHWIHUILE /10 TOTO, KaK Bbl HaYalM JIElaTh M3MEHEHHUs. JTO 0003HAYAET, YTO MOXKHO JIETKO
y3HaTh, KaKWe KOHKPETHO U3MEHEHUS BbI C/IENIalIH.

Bawm Taxoke HyHO 3HaTh, r1e HaiTH T0rtoiseSVN, noromy uto B MeHto "[Iyck" ero Her.
TortoiseSVN - pacimpenue mpoBoauuka Windows, mosToMy i Hadaia Hy»HO 3aIyCTHTh ITPOBOIHHK.
CremaiiTe IpaBbIil KUK Ha MMAIKe B POBOHUKE, ¥ BBl YBUIUTE HOBBIE MTYHKTH B KOHTEKCTHOM MEHIO,
TaKHe KaK 3TH:

f.! SVM Mzeneus...

#  TortoiseSVN % | E, ObospesaTens XpaHUINLLA
Mew b B 3kcnopT...
Properties [ Cosgars sgecs KpaHWAWLLE
Al Vmnopr...

%= Hactpoiikm
%  Cnpaeka

=] O nporpamme

Puc.1. Menio TortoiseSVN /151 HeBepCHPOBaHHBIX NMANOK

Co3nanue XxpaHuauia

Jlns HacTosero mpoekTa BaM TMOHAJOOWTCS XpaHWJIHINE, CO3JaHHOE B O€30MacHOM MecTe, H
cepsep Subversion, uToObl ympaBmaTh uM. Jlas oOydeHHs MbI OyaeM HCIOIB30BaTh (HYHKIHIO
JIOKAJILHOTO XpaHHU/IMIa SUbversion, kotopas pasperraer IpsAMOi JOCTYI K XpaHHUJIMIIY, CO3[aHHOTO Ha
BallleM ECTKOM JUCKE, U HEe TpeOyeT HaTH4usl cepBepa.

CHauana co3zaiiTe HOBYIO IyCTYIO IMPEKTOPHIO Ha Baleys ALK, QBiMbsEPHISRIRIC YTOLHO, HO
B 3TOM PYKOBOJICTBE MbI coOMpaeMcs Ha3BaTh e¢ C:\svn_repos. Tenepsb caenaiTe nmpaBblil KUK Ha HOBOM
manke W B KOHTEKCTHOM MeHio BoiOepure TOrtoiseSVN — Co3gath  31ech XpaHHJIHIIE....
XpaHuWIHIIe, CO3IaHHOE BHYTPH TAIKH, TOTOBO K MCIOJB30BaHMUI0. Takke Mbl CO37aJMM BHYTPEHHIOIO
CTPYKTYpY MaIMoK Ha)KaB KHOIIKY.

NMmnopr npoekra

Celiuac y Hac ecTh XpaHWJIHIIE, HO OHO COBEPLIEHHO IIyCTO€ B JaHHBII MOMEHT. JlaBaiiTe
MIPEOI0KHIM, YTO Y MEeHsI ecTh Habop daitmoB BC:\Projects\Widget1, xotopsriit s xoten ObI 100aBHTH.
[Mepeiinure k manke Widgetl B [IpoBoaHKKe 1 caenaiTe MpaBblil KUK Ha Heil. Ternepb BHIOEPUTE TyHKT
TortoiseSVN — UMMNopT..., KOTOPbIi BBI30BET THAIOT
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XpaHunuue
URL B XxpaHunuwe:

|| https://svnserver.dev:8443/svn/smartproject/trunk l i ’ ‘j

CoobuieHne uMnopTa

[ HepasHue coobuieruns I

WmnopT npoexkTa.

[ | BrntoumTe urHopupyembie daitns
[V] BknrounTe aBTO-CBONCTBA OK J [ OtmMerHa ] { Cnpaeka

Puc. 2. Iuanor ummnopra

K xpanunumry Subversion o6pamarorcss mo URL-agpecy, KOTOpbIH TO3BOJIIET HaM yKa3aTh
XpaHwiuiie rae yrogHo B MHtepHere. B maHHOM ciyyae HaM HYXXHO YKa3aTh Ha Halle JIOKAIbHOE
xpanunuiie, kotopoe umeer URL-ampec file:///c:/svn_repos/trunk, u k KOTOpoMy MbI 100aBJsieM UM
Hamero npoekta Widgetl. O6parure BHuMaHue, uto mocie file: ects 3 cimdima 1 Be3ne MCMOIb3YIOTCS
MPSIMBIC CIIIIIIH.

Hpyras BakHas (QyHKIHS JaHHOTO TUaNol@K- 3T0 okHO CoOOIIeHHe MMIIOpTa, B KOTOPOE BBI
MOJKeTe J100aBUTh COOOIIEHHE O TOM, UTO BHI Jienaere. Korga BaMm moHamo0UTCs MPOCMOTPETh UCTOPHUIO
MPOEKTa, 3TU COOOIIEHHUs OyIyT IICHHBIM IOJICIIOPHEM ISl TPOCMOTpa KaKMe U3MEHEHUS U KOorjia ObuIH
cienaHbl. B Hamem cimydae Mbl HamMimeM dYTO-HUOYAb mpocTtoe Kak «Mmmopt nmpoekra Bumxerly.
Haxxmwure, 4T00BI JOOABUTH MMAIKY B BaIlle XPAHUIIHIIIE.

W3Bneyenne pabouelt Konmuu

Ceiiuac y H@K €CTh TPOCKT B HAIleM XPaHWIWIIE, U HaM HaJ0 CO37aTh pa0OYyl0 KOIHIO IS
MOBCEIHEBHOM paboThI. 3aMEThTE, YTO MMOPTUPOBAHKE MATIKK HE IPEBpAIacT aBTOMATUYECKHU ITY MAIKy
B pabouyto konuro. [yt co3manus cBexei paboueit komuu B SUDVErsion ucrmons3yercst TepMuH H3Biieds.
Msb1 cobupaemcs m3Bieub manky Widgetl wu3 Hamero XpaHWiWInAa B Tanky Ui pa3pabOTKH
Ha3bpiBaeMyroC:\Projects\Widget1-Dev. Co3znaiite 3Ty mamky, 3aTeM cjejiaTe NMpaBblii KIWK Ha HEHl U
BoIOepuTe MyHKT TOrtoiseSVN — H3BJjieub.... Beenure URL-anpec ans n3BieyeHne, B JAHHOM Cilydae
file:/llc:/svn_repos/trunk/Widgetl, u knukauTe Ha . Hama manka as pa3paOOTKH 3armoiHUTCs (aiiiaMu
U3 XpaHWIUIIA.

Bbl 3aMeTHTe YTO BHEIIHWIA BHJI ATOW IMANKH OTIUYACTCS OT OOBIYHOW Mamku. Y Kaxkaoro daiiia
MOSIBUJICS 3€JIEHBIN ()JIaXKOK B JICBOM yIIy. DTO 3Hauku ctaryca 10rtoiseSVN, koTopbie MpUCYTCTBYIOT
TONBKO B pabodeil Komuu. 3eNeHbI CcTaTyc o3Ha4yaeT, uyTo (ailm He oTimdYaeTrcs OT Bepcuu (haiina,
HAXOJISAIIETOCS B XPAHUJIHIIIE.

BHecenne u3mMeHeHuit

MoxHo npuctynatb k pabore. B mamke Bumpkerl-/leB Mbl HauMHaeM H3MEHATh (ailiiel -
MIPENOJIOKUM, Mbl BHOCUM U3MeHeHus B QaitnbiBumxkerl.c u I[IpoutuMens.txt. Obpatute BHHMaHueE,
YTO 3HAYKU Ha ATUX (hailnax Temepb CTadM KPAaCHBIMH M MOKAa3bIBAIOT, YTO M3MEHEHMs ObUIM CETaHbI
JIOKAJIBHO.

Ho xakue Obimn m3MeHenusa? Haxmure npaBoif KHONKOM Ha OJHOM M3 M3MEHEHHBIX (ailioB U
BeIOepHuTe KoMaHay TOrtoiseSVN — Pazamuus. 3anycturcs nHcTpyMeHT TOrtoiseSVN amst cpaBHeHUs
(ailioB ¥ MOKAXKET KaKhe TOYHO CTPOKH B (haitiax ObLIM N3MEHEHBI.
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& build.txt - TortoiseMerge =

i Gawin Pegaktmposate Haswrauwa Buwa Cnpaska

(TR 2 1242 epe|d ] SvioX|li=E BIALR
build.txt Revision 20219 f* I build.txt : Pabouas konus *
41— available in the VS NET281@ Professicnal am 41 available in the VS.NET201@ Professional anc
A Thisowdilomesedde con dun o aococssaconniles 42 This will provide you with a cross-compiler
43 command shell. On XP64, there will also be | 43 command shell. On XP64, there will also be :
T 44 | 2
45 \subsection Requirements2 Next you need to insta)=| 45 \subsection Requirements2 Next you need to instal:
«= 46 ~Javaruntime —  httn//dava.cun.cal | |« 46 - Java runtime http://www.java.corl |
e 47 ~Pethon 24001y hias Mleec puthann < 47 - Python 2.6(\b 1) http://www.python.¢
48 - libxml2 python bindings http://users.skyne 48 - libxml2 python bindings http://users.skynel
49 - Perl http://www.actives 49 - Perl http://www.activesi
= 50 —WEX3ObL-1Y Bt cedas e “ 50 - WiX3.5(\b 1) http://wix.codeple
w= 51 ~HNAst{\b 1} B AR ST e < 51 - NAnt ©.90 (\b 1) http://nant.sourcel
52 . 52 .
53 (\b 1) Add the paths of the binaries to the PATH 53 (\b 1) Add the paths of the binaries toc the PATH
54 logoff/logon to make the new environment var: 54 logoff/logon to make the new environment var:
55 55
56 \subsection Requirements3 Next you need to downl: 56 \subsection Requirements3 Next you need to downl¢
57 - OpenSSL source http://www.openssl 57 - OpenSSL source http://www.openssl
58 You will need vers: 58 You will need vers:
59 - ZLib source http://www.gzip.or) 59 - ZLib source http://www.gzip.or¢
60 You will need vers: 60 You will need vers:
LBl e EememeseresTher o STag o cooToiiaro <= 61 - tools collection http://code.google
62 - dictionaries/thesauri(\b Optional) http://ling 62 - dictionaries/thesauri(\b Optional) http://ling.
63 63
64 \subsection Requirements4 Finally, you may need - _ 64 \subsection Requirements4 Finally, you may need 1 _
€cc Neoabhia /N Nedsdan-TN bt / lmims A _ce Nemmbhimr iV Neddan-TN hddm I Lmns T s mad
4| m » 4 | m »
ol

Ana cnpasku HaxmuTe F1. a3 ropusoHTanbHOW NPOKPYTKW ncnoaesynte Ctrl+ko)

Puc. 3. [IpocmoTpuiuk u3meHenuii B ¢gaiiax

Ok, HacOKCTpaMBalOT W3MEHEHHs, MOATOMY [JaBaiiTe OOHOBUM XpaHWIHILE. OJTO JEHCTBHE
HazbiBaeTcst PukcupoBaTh U3MeHeHHs. Haxxmure npaBoii kHonkol Ha nanke Bumxerl-/leB u BeiOepute
koMaHay TortoiseSVN — ®uxcupoBarth. [losBUTCS auanor (QUKCAMKU CO CIIUCKOM H3MEHEHHBIX
(aiiIoB M HAIPOTUB KaXKJI0r0o OyJeT rajouka. Bel MokeTe BHIOpATh JUIIb HECKOJIBKO (pailioB U3 CIUCKA
s pUKcalMy, HO B HaIleM cllydae Mbl Oynem (ukcupoBaTh U3MEHEHUs B oboux ¢aitnax. Beenute
cooOlieHue ¢ omnucaHueMm caenaHHbix u3MeHeHuil u Haxxmute OK. IlosBuTcs nuanor ¢ mporpeccom
nporecca (ukcauu GailyioB B XpaHWIUIIE U Mbl 3aKOHUMIN (PUKCALIHIO.

JlodaByieHue HOBBIX (aiiioB

Bo Bpemst paboThl HaJl TPOEKTOM, BaM MOHATOOUTCS TI0OABISATH HOBBIE (DAilyIbl - TIPEOT0KUM BbI
no6aBuau HOBbIE (yHKIMM B dailneDkcTpa.C M J00aBUIM CHPAaBKY B CYILIECTBYIOIIEM daiine
Cosnarb(aiin. HaxxMuTe mpaBoii KHOMKON Ha mamke U BeiOepuTe Komary I 0rtoiseSVN — J[00aBUTb.
Juanor noGaBieHHs MOKa3blBaeT BCE HEBEPCHPOBaHHBIE (ailiibl, M Bbl MOXETe BBIOpaTh Te (aiiibl,
KOTOpPBIE€ BBl XOTUTE 100aBUTh. Jpyro# crmocol mobasneHus (haiaoB - 3TO HaKaTh MPaBOM KHOMKOW Ha
camoM (aiine u BeiOpath komanay T 0rtoiseSVN — Jlo6aBuTh.

Teneppb, eciu Bbl OTKpoeTe Manky s (uKcanuu, HOBBIM Gailn OyneT oToOpaskaThCs Kak
Jobasnen n cymectByomuid gaiin kak Msmenén. O0paTuTe BHUMaHUE, YTO BBl MOXKETE JIBAXKIbI HAKAThH
Ha U3MEHEHHBIN (aiii, YTOOBI MPOCMOTPETh KaKhe UMEHHO U3MEHEHUS ObUIH C/IeJIaHbl.

IIpocMoTp HCTOPUM NPOEKTA

OnHo¥i u3 caMbIxX NOJe3HbIX GyHKIMA TOrtoiseSVN sBisieTcss auanoroBoe OkHO xypHaia. OHO
MOKa3bIBaeT CIHCOK BceX (uKcanuil M3MeHeHuil B Qailne Wi mamke, a TakXke BCEe T€ JeTalbHbIe
COOOIIIEHHSI, KOTOPBIC BbI BBOJMIIU MPH (HUKCAITUH U3MCHEHHIA ;-)
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goémem;, MyTn, AsTopbl, Pesusin, ID oumbok, ata,, C: 22,11.2005 v~ MNo: 07.12.2005 v

Pesuzua [eicTens AsTOp Aata ID owmbku  CoobiueHie =
5056 & tortoisesvn  03.12.2005 0:37:11 Avoid a possible buffer overflow if| ‘

5050 43 tortoisesvn  29,11.2005 21:06:42 198 Allow ignoring of multiple selected

5049 @) tortoisesvn  29.11.2005 21:05:46 Don't run the progress dialogifno ~

< | Ll »

Allow ignoring of multiple selected items in the CSVNStatusListCtrl.
This implements issue #iﬂs.
S

Myt ’ http://code.google.com/p/tortoisesvn/issues/detail?7id=198 }
|| ftrunk/src/Changelog. txt M3MEHERHBIE
Cﬂ Jrunk/src/SVN/SVNStatusListCtrl.cpp WismeHEHHbie
_'ﬂ Jtrunk/src/SVN/SVYNStatusListCtrl.h N3MeHEHHBIE

MokasaHo pesusuia: 48, ¢ pesmsimt 5000 no pesusmio 5100, BuibpaHo pesusmit: 1, nokasaHo 3 nyTei.
["InokasaTs Tonbko 3aTpoHYTHIE NYTH CraTncTvka
[V] OcTaHoBMTLCR Ha KONMPOBAHIM/NEPEUMEHOBAHII

[ ] Bkntouas cimTble pesmsim o

1!

[ MNokasats paa... [ » ] [(_:nenyvoume 100] [ ObHoBUTL ]

Puc. 4. IluasioroBoe OKHO KypHaJia

BepxHsis maHenb IMOKa3bIBa€T CIHCOK BCEX (DUKCHPOBAHHBIX PEBH3MI BMECTE C HAYaIoM
cooOuienuss ¢ukcauuu. Ecnu Bbl BpIOEpuTE OJHY U3 3TUX PEBHU3MM, TO CpelHss MaHelb OTOOpasuT
MIOJIHOE COOOIIEHNE )KypHaJla 1Ji1 TOM PEBU3UU U HUKHSS NAHENb MOKAKeT CIHCOK U3MEHEHHBIX (ailioB
U TIAIOK.

VYV KaxI0M U3 JTUX MaHEJeW €CTh KOHTEKCTHOE MEHIO, KOTOPOE IMPEAO0CTABIIIET MHOIO JIPYTUX
CIoco0OB HCIONB30BaHuA MH(popManuu. B HIKHEH maHenu Bbl MOXeTe ABaXKAbl HazKaTh Ha Qailr,
YTOOBI MPOCMOTPETh KaKW€ NMEHHO M3MEHEHUS ObLIIM BHECEHBI B TOW peBu3uu. llpourute «J/lnamorosoe
OKHO JKypHaJla peBU3UN», 4TOObI y3HATh OOJIbILIE.

OTmeHa U3MeHEHUH

OpnHoil oOmiel ¢yHKLIMEH Bcex CUCTEM YNpPaBICHHUS PEBU3MAMU sBiIsETCS (YHKIMS, KOTOpas
MO3BOJISICT BAM OTMEHUTh U3MEHEHHsI, KOTOPBIC Bl BHECTH paHee. Kak BbI U morananuck, B TOrtoiseSVN
9TO JIETKO CHENATh.

Ecnn BBl XxoTUTE M30aBUTHCA OT W3MEHEHMH, KOTOpbIE BBl €Ill€ HE YCHEIU (PUKCUPOBATH U
BOCCTAHOBUTH HY)KHBIH (paiis1 B TOM BHJIE, B KOTOPOM OH ObLI Iepe]l HayaJoM M3MEHEHUH, TO BhIOepuTe
komanay TortoiseSVN — Yoparh u3mMeHeHusi. JTo JeiCTBHE OTMEHUT Baii u3MeHeHus (B Kop3uny) u
BEepHET (PUKCUPOBaHHYIO BepcHio (hailna, ¢ KOTOpoi Bbl HauMHaIM. Eciu ke BBl XOTHTE yOpaTh JIMIIb
HEKOTOPBIX HM3MEHEHHUS, TO BBl MOXETE HCIIOJb30BaTh HHCTPYMEHT TortoiseMerge mis mpocmoTpa
M3MEHEHHMH U BBIOOPOYHOTO y/IaJIeHUsI U3MEHEHHBIX CTPOK.

Ecnu BBl XOTUTE OTMEHUTH ACHCTBUS OMpPENEICHHON PEBU3UH, TO HAYHUTE C JHAJIOTOBOTO OKHA
KypHaia ¥ Haiiqute nOpoOieMHyr0  peBu3uio.  BriGepute komaHay KoHTekcTHOE MeHI0
— OTMeHUTH U3MEeHEeHHs] U3 ITOH PeBU3MH U T€ U3MEHEHUS OyyT OTMEHEHBI.

PaGoTa c cerb10.

C Subversion MoxHO paboTaTh Kak IMOCPEACTBOM CETH HWHTEPHET, TaK W JIOKAJIbHO.
Bocmonb3yemest cepsucom Assembla (https://www.assembla.com/). 3aperucTpupoBaBIIUCh TaM, BBI
nonyunte 1 Gb mecra mox pemosuropuii. Co3maB ero W HacCTpPOHB, BBl MOJNYYUTE CCHUIKY — BHIA
https://subversion.assembla.com/svn/ua3Banre_peno3uTopusi, KOTOPYIO MOYKHO HCIIOJIb30BaTh B JIFOOOM
SVN xmmmenre. K npumepy, uto6sr B Visual SVN 106aBuTh CBOil POEKT B PEMO3UTOPHIA, BaM HYKHO
naxkats Add Solution to Subversion, mociae 4ero ykasaTh JOKadbHOS XPaHHIIMIIE BAIllEro IMPOEKTa,
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Haxath Jlajmee m BBecTH Bally CChUIKY. Bce, Temepp cBepxy MOSBUTCS NaHedb ¢ OCHOBHBIMH SVN-
byuknusmu (Show Log, Update, Commit, Switch Branch, Branch u Merge) u MokHO MpHCTyNaTh K
MOJIHOIICHHOH padoTe.

E'=_; i A ||https:,l',l'subversinn.asseml:ula.|:u:um,l'svn,l'drnidcudeIKrDsswurdINew v| | ‘F—‘ ¥ =

B o6miem u 1ienom, caifT mo3BOJISIET TaK YK€ HACTPOUTH PETIO3UTOPUN U TIOIYYUTh HA HENENI0 MU
JBE MPOOHBIA MpeMuyM (IJIaTHBIC AOM. (PYHKIIMH, UCTOYHHUK KU3HU caiita). OCHOBHBIC (PYHKIIUU Ke
MOJTHOCThIO OecriaTHbl. YTOOBI TOBapWIIM O KOMaHAE MOINM paboTarh C OOMMM sl KOMAaH]IbI
pero3utopreM, Ha assembla.com, HeoOxoauMa WX perwctpaims Ha caiite. Ilocie perucrpaium,
MOJIb30BATEIN MOTYT OBITh OOABJIEHBI BIIAJIENbIE PEIIO3UTOPHUS B CIUCOK KOoMaHzbl. Ha camom caiite
MOKHO TIOCMOTPETh BCIO HMH(OPMAIUIO O MPOCKTe U M3MECHEHUSX, M JaKe IMOCTaBUTh CBOW OaHHEp C
CCBUIKOH.

Mpoext Anapona
B SouneawN | 3 Team | W SHeam
Dveens
Filter Sep ¥) PRAN g8 Ml € e Py
S Sves 11w 12T WY Mo T e (o]
s b §
PLE . L
Gomm bk 14 A
58 4 [be}
[0 Oy tvey mmentioems G
™S o Nariem Cogee [31] Orrvmtetisposas MYSTM, TINDWOC TS COOE M AP0 1 BCIZ M0 SO0 GWMITI) Ouetos
1= My comm Chamges ()
7wt Code commats (4 Sep 0 1935 5 Maroen Fapes 39 Poloat crdarnat MOIMA Ttin it Crsasost (08
108 Cotle t vy U2

A~ Sop M X1 gF MaepenCpee 99 Patosen sepcun 20
v & Tasm

TaK, HAIIpUMEpP, BBITTIAAUT CTpAHULIA Stream, rac 0T06pa)I(aIOTC$I MNOCICAHNEC U3MCHCHU .

dopma npeacraBjIeHus pe3yabTara:

1. Tekcr nomxken 6bITh HanucaH wpudroM Times New Roman, 12. UnTepBan Mexny cTpokamu u
a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKCTa — 1o MUpUHe cTpaHuibl. CKPUHIIOTHI
HeoOXxoauMo noanucath. HazBanue nmpakTuyeckoi paboThl, 11e7b paboThl, X0/ pabOThI, BBIBOJI, OTBETHI
Ha KOHTPOJIbHBIE BOMPOCHI JOJKHBI OBITh BbIEICHBI )KUPHBIM HIPUPTOM.

2. 3akmoueHue (BBIBOJIBI).

3. CHnMcok HCIONIb3yeMOil TUTepaTyphl.

KoHTpoJibHbBIE BONIPOCHI:

1. Yro takoe cuctemsl KoHTpouisg Bepcuil (CKB) u nns pemenus kakux 3a1ad OHU

npeAHa3HavarTCs?

2. OOwsicaute craenytomme moHATHs CKB u wx oOTHOmIEHWS: XpaHWIHINE, commit, UCTOpPHSI,
pabouast Komusl.

3. Uto mpeAcTaBisIIOT COO0M M YeM OTIMYAIOTCS IIEHTPAIM30BaHHbIE U etieHTpanmn3oBanHbie CKB?
[Tpueaute npumepsl CKB kaxxgoro Buja.

4. Onummre neiicteus ¢ CKB npu enuHONMYHON paboTe ¢ XpaHUIUIIEM.

5. Onumwute nopsa0K paboThI ¢ OOIIMM XpaHUIUIIEM B IieHTpanu3oBanHoi CKB.

6. Uto Takoe 1 3aueM MOXKET ObITh Hy>kHa pa3HOCTh (diff)?

7. YTo Takoe U 3a4eM MOKET ObITh HYXKHO ciusiHue (merge)?

8. Uro takoe koHpHKTHI (conflict) 1 KakoB mpoliecc X paspenieHus (resolve)?

9. [osicauTe MPOLIECC CHHXPOHU3AINHU C OOIIMM XpaHUIHUIIEM («OOHOBICHHUS)

B neneHTpannzoBanHoil CKB.

10. Yro Takoe u 3a4eM MOTYT ObITh HYXHBI BeTBH (branches)?

11. O0Bsacuute cmblica geiicrsud rebase B CKB Git.
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12. Kak 1 3a4yeM MO>KHO UTHOPUPOBATH HEKOTOPbIE (hailiibl pu commit?

Kputepun onenkmn:

PaboTa BbIMOTHEHA MTOTHOCTHIO M HE COJIEPYKHUT OIITUOOK, CTYJEHT y4el U PaCCMOTPET OCOOCHHOCTH
MPEIMETHOM 00JaCTH ¥ TPaMOTHO MPEICTABUI OTUET — OLIEHKA «OTIMYHOY.

PaGota BbINOIHEHA MOTHOCTHIO, HO COIEPXKUT He OoJiee ABYX OLIMOOK, CTYIEHT y4ell U pacCMOTpes
0COOEHHOCTH MPEIMETHON 00JaCTH ¥ TPaMOTHO MPECTABUI OTUET — OLEHKA «XOPOILIOY.

PaGora BhImoONHEHAa C OMIKMOKAaMHU, CTYIEHT HE MOJHOCTBIO yuel U PacCMOTpENl OCOOCHHOCTH
IIPEIMETHOM 00JIaCTH U MPEICTAaBUI KPATKUM OTUET — OLIEHKA «YIOBJIETBOPUTEILHOM.

PaGora BbInoOIHEHA ¢ rPyOBIMU OLIMOKAaMH, CTYIEHT HE y4ell 0COOCHHOCTH MpeaMETHON o0iacTu,
OTYET COCTABJICH HETPAMOTHO — OLICHKA «HEY/IOBIECTBOPUTEIHLHOY.
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JlaGopaTopHoe 3ansaTHE Ne 3
Pa3paborka u uHTerpamus MoayJieil npoekTa (KOMaHIHasi padora)

Ilesn: 3akperuieHne MPaKTHYSCKUX HaBBIKA paboThl ¢ cucremoii Visual Studio 2019, MS SQL
Server, nmpoBeieHIEe UHTETPALIUH IPOTPAMMHBIX MOTYJICH.

Boinosinus padorty, Bl Oynere:
ymemb:
— VY1 ucnonp30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH.
— VY2 ucnonp3oBaTh METOABI [UIA TOJMYYEHHs KOJA C 33aJaHHON (PYHKIMOHAIBHOCTBIO M
CTEIICHBIO Ka4eCTBa.
— V5. opraHu30BbIBaTh 3aJaHHYK MHTErpalii0 MOJYJeH B MporpaMMHbIE CPEICTBa Ha Oase
UMEIOIIEHCS apXUTEKTYPhl M aBTOMAaTU3aLUN OU3HEC-TTPOIIECCOB.
— V6. onpenensaTs UHCTOYHUKYU U IPUEMHHUKH JTAHHBIX.
— VY7. ucnosnb30BaThk NpUeMbl padOThI B CUCTEMAaX KOHTPOJISI BEPCHH.
— VY17 ucnonb3oBaTb HHCTPYMEHTAJIBHBIE CPEACTBA OTJIAIKU IPOIPAMMHBIX IIPOAYKTOB.

MartepuaiabHoe obecriedeHHe: TICPCOHATBHBIN KOMIIBIOTED, cpeia mporpammupoBanus Visual
Studio 2019, MS SQI Server.

3amanmne:

1.  Pazpaborarh 0a3y JaHHBIX, BKJIIOYANOIIYIO B ceOs Tabmmiy [loip3oBaTenu, HCIONB3yS
cpeny MS SQI Server.

2.  Co3znaTh MPUIIOKECHHE.

3. Co3pmath MOZIETbh TAHHBIX HA OCHOBE pa3paboTaHHOW paHee 0a3bl JaHHBIX.

4.  CoxpaHUTh JaHHBIE [10JIH30BATENS B CO3/1aHHOM 0a3e JaHHBIX.

5. Co3zmate OTYET O IPOJICIaHHOM padoTe.

Xon padoThI:
Hnsa cozmanust 6a3el ganubix B CYBJ], 3amycture MS SQL Server Management Studio.
VCTaHOBUTE COCTMHEHHE C CEPBEPOM.

of Coequnenue ¢ cepeepom

SQL Server

Anpo CYBEO
Mrn cepeepa: | DESKTOP-BCVOUZE\WSGLEXPRESS01

[poBepKa NoOANMHHOCTI: Mposepka noanuHHocT Windows

DESKTOP-RCVOUZ8\penonasaTtens

Crmaena Cnpaeka MNapametphl ==

Puc. 1. Coequnenue ¢ cepepom

Jlis peanu3anuu 6a3bl JaHHBIX, XPAHSILIECH CBEEHU O M0JIb30BATEISAX HEOOXO0AMMO CO3/1aTh JIBE
cymHocty (Tabnuubl): [Tonb30BaTens (XpaHUT OCHOBHBIE CBEICHUS, XapaKTEPU3YIOIIHNE MOJIb30BATENs) U
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CekpeTHbIf BONPOC (XpaHUT CHUCOK CEKPETHBIX BOMPOCOB, HEOOXOMUMBIX [UIS aBTOPU3AIMH) C
yKa3aHHBIMU aTpUOyTaMHu.

Ha xmroueBbix nomnsix Koallonp3oBarens u KonCekpernoroBomnpoca HacTpoiiTe crienu(uKamio
uaeHTH(PUKATOpa C HAYaJbHBIM 3HAYeHHEM — | W 1arom mnpupamieHus — 1 s aBTOMAaTUYECKOTO
3alI0JIHEHUS YKA3aHHBIX ITOJIEH.

Bo _
CekpetHeiiBonpoc
WMma ctonBua  Cxateid Tun - Jonyckaer sHadenwa MULL - Maentudurarop
? KogCekperH.. int Her
CekperHeifi.,  nvarchar(l.. Her |
0
Qb
Monesosarens

WMma ctonBua  Cxateid Tun Jonyckaer sHavenna NULL - WMaentndukartop

Tamunna rnvarchar(30) Her

L]

Mran nvarchar(30) Her [l
JnexrpondHa..  nvarchar(30)  Her [l
Mapone nvarchar(30) Her [l
KogoeoeCn...  nvarchar(30) Her [l
CreerHaCe... nvarchar(30) Her [l
KogCekpetH... int Her [l

% KoglMoneso..  int Het
L]

Puc. 2. JluarpamMmma 6a3bl JaHHBIX
st mepenayn TaHHBIX HEOOXOAMMO CO371aTh MOJIEINb JAHHBIX.
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MNpaska Bua TMNpoext CHopka Omnagka Tect  Awnanwms  Cpeactea Pacwmpenwa  Owno  Cnpaska

Debug ~ AnyCPU ~ P My~ M _

Model.edmx [Diagram1] & X MainWindo MainWindow.xaml.cs™

godaadad duaLes

= CpoWcTBa

F damunans

& Vma

& 3nektponnaslo...
& Maponb

# KopoeoeCnoso

. = CpolicTBa

¢¢ KoaCekpetHoroBonpoca
F CekpetHbiiiBonpoc?

. = CBoiACcTBa HaBUrauum

_ F OteetHaCekper...
¢= Mons3oBatens 5 # KopCekpetHoro...

92 Koallonkzoeare...

= CBOWCTBa HaBuraumum

v@ CekpeTHuiiBon...

dopma npeacraBjeHus pe3yabTara:
1. Texct nomxkeH ObITh HanucaH mwpudrom Times New Roman, 12. IHTepBan Mexay CTpOKaMu U
a63zanamu — 1,5. Orctyn cnesa 1,5. OpuenTtanus TeKcTa — 0 IUPUHE CTPaHUIbl. CKPUHIIOTHI
HeoOxoauMo nojanucats. Ha3panue npaktudeckoil paboTsl, 1esb paboThl, X0 padoThl, BBIBOJ,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JOJKHBI ObITh BBIAEIEHBI KUPHBIM IIPUPTOM.
3akroueHue (BBIBOIBI).
3. CHmcoK HCIONIb3YeMOi TUTEPaTypHI.
KoHTpoJibHbBIE BONIPOCHI:
1. Yro Ttakoe unTerparus’?
2. Kak peanu3zoBbIBaeTcs co3/iaHue 0a3bl JaHHBIX?
3. Uro Takoe Mo/eNb JaHHBIX ?
4. Kak nepenatorcs nanasie B MSSQL Server
Kpurepum ouenku:
PaboTa BBINIOJIHEHA OJIHOCTHIO U HE COJIEPIKUT OIMIMOOK, CTYACHT y4ell M pacCMOTpeNl 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO MPEJICTABUII OTUET — OL[EHKA «OTJIUYHOY.
PaboTa BbINIOIHEHA OJIHOCTHIO, HO COJIEPXKUT HE OoJiee IBYX OIIMOOK, CTYIEHT Y4l U PacCMOTpPeN
0COOEHHOCTH MPEAMETHOI 00JIaCTH ¥ TPaMOTHO MPEICTABUI OTYET — OL[EHKA «XOPOILIOH.
Pabora BbImoNHEHa € OMIMOKaMM, CTYAEHT HE MOJHOCTBIO y4Yel M paccMOTpesl OCOOEHHOCTH
MpeIMETHOM 00JIaCTH U MPEICTaBMUII KPATKUI OTUET — OI[EHKA «YIOBJIETBOPUTEILHOM.
Pabora BbINOIHEHA ¢ TPyObIMU OIIMOKAMHU, CTYIEHT HE y4del 0COOEHHOCTH MpeIMETHOH obiacTu,
OTYET COCTABJIEH HETPAMOTHO — OIIEHKA «HEYIOBIETBOPUTEIHHOY.

N
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JlabopaTopHoe 3ansitue Ne 4
NuTerpanmst MmoayJiei npoekra (KoMaHaHasi padora)

ean: 3akpemicHre MPaKTHYECKUX HABBIKOB paboTel ¢ cucremoit Visual Studio 2019, MS SQL
Server, nmpoBeieHIEe UHTETPALIUH IPOTPAMMHBIX MOTYJICH.

Boinosinus padorty, Bl Oynere:
ymemp:

VY1 ucnonp30BaTh BHIOPAaHHYIO CHCTEMY KOHTPOJIS BEPCHIA.

V2 ucnonb30BaTh METOIBI ISl TOJNYYEHHS KOJa C 3aJaHHOW (YHKIMOHAJIBHOCTHIO WU
CTEIICHBIO Ka4eCTBa.

V5. opraHu3oBbIBaTh 33JaHHYIO MHTErpalvio MOAYJEH B IpOrpaMMHbIE Cpe/icTBa Ha 0Oaze
UMEIOIIEHCS apXUTEKTYPhl M aBTOMAaTU3aLUN OU3HEC-TTPOIIECCOB.

VY6. onpenenars NCTOYHUKN U IIPUEMHUKHA JAHHBIX.

V7. ucnionp30BaTh MpUEMbI pabOTHI B CUCTEMAaX KOHTPOJIS BEPCHil.

VY17 ucnonp30BaTh MHCTPYMEHTAJIbHBIE CPEICTBA OTJIAKH IPOTPAMMHBIX IIPOLYKTOB.

MarepuajibHoe obecmedeHHe: IEPCOHAIBHBIN KOMIBIOTEp, cpena mporpammupoBanus Visual
Studio 2019, MS SQI Server.

3aganme:
B mpoekre, pa3paboranHOM Ha naboparopHoMm 3aHsATHH Ne 3, co3IaTh OKHO aBTOPHU3ALUN
[MOJIL30BATEIISL.

Xoxa padoTbI:
OKHO aBTOpHU3ALMK HACTPOITE cienyronum odpazom (Puc. 2).

Nepconanunan nndopmanma
Damnann

Hmn

(4

E<mail (norwn)

Maponw

........ | MAnsmansHan pnima napons 0§ cannsnon
Koponoe cnono
Koponoe chowo (opno cnoso)
YeAouna naponn 1
Yenouns napons 2
Yenouua naponn i
Yerousa napons d
Coxpernpiii BONDOC ANN NOCCTANOBARHMA NADOAN

Conprrnmis nonpoc

O1uet ua nonpoe

OTARCAM € YEADRMAMM

Puc 3. OxHo aBTOpU3anINN

Kon ctpanuiel aBTOpU3ay Noka3aH B MPHIIOKEHHUH 1.
[locne coznmanust MOAENM CO3/1a€M HOBBIM SK3EMIUIApP Kjacca MOJEIN JAHHBIX M HCIOIb3YS
TexHosoruio Entity Framework nepegaem ganusie B 06a3y.
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1. CexpernunBonpocl) Tolist();

InexTporsank
Napone PEsSW

KogosoeCnono

i . CexpevrminBonpocl

@®opma npeacTaBJieHUs pe3yabTaTa:

4. Texct nomxeH ObITh HanucaH mpudToM Times New Roman, 12. MHaTEpBan Mexay CTpoKamMu 1
a6zamamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo MUpPHUHE CTPaHULbl. CKPUHIIOTHI
HeoOxomuMo moanucats. Ha3zBanue mpakTHueckoil paboThl, 11e)ib paboThI, X0 paObOThI, BEIBO/I,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JOIKHBI ObITh BBIACIEHBI dKUPHBIM MIPUPTOM.
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Tema 2.2.2 UHCTpYMeHTApHid TECTUPOBAHUS M AHAJIM3A KA4eCTBAa MPOrPaMMHBIX CPeACTB

JlaGopaTopHoe 3aHsiTue Ne 5
OTnaaka oTaeJbHBIX MOIYJIed MPOrPAMMHOIO NPOEKTA

]_[e.m,: YCBOUTH 3HAHUC OCHOB MOAYJBHOI'O HpPOrpaMMUPOBAHUA; OCBOUTH CIIOCOOBI Co3aaHusa H

MPUMEHEHUS MOTYJIEH.

Boinosinus patdory, Bel Oyaere:
ymemb:

— V2 wucnonp30BaTh METOIBI I MOJNYYEHHUS KOAAa C 3aJaHHOW (DYHKIIMOHAIBHOCTHIO W
CTCTICHBIO Ka4eCTBa.

— VY6. onpeensiTh UCTOYHUKU U IPUEMHUKH JIAHHBIX.

— V8. BBINOMHATh OTJIAIKY, WCIOJIB3YS METOIbI M HHCTPYMEHTBHI YCIOBHOW KOMIMIISIIUH
(xmaccer Debug u Trace)).

— V11. BBISBIATH ONIMOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICII(PHKAIUH.

— V12 ucnonp30oBaTh pa3inyHble TPAHCIIOPTHBIE MPOTOKOJIBI U CTAHAAPTHI (HOPMATUPOBAHUS
COOOILIEHUH.

— V17 ucrnonb30BaTh HHCTPYMEHTAIBHBIE CPEICTBA OTIIAIKH IPOTPAMMHBIX TPOJTYKTOB.

MarepuajibHoe obecriedyeHHe: TEPCOHATIBHBIN KOMIBIOTED, Cpeaa mporpammupoBanus Visual

Studio 2019.

3apanue:
1. IIpoBecTH OTIIAIKY OTIEIBHBIX MOAYJIEH IPOrPaMMHOTO TPOECKTA

KpaTKne TECOPETUICCKHUE CBCACHUSA .
MOI[y.]'ILHOC IMporpaMMuUpOBaHUC OCHOBAHO Ha MMOHATHUH MOAYJIA — MPOrpaMMBbI NI

(YHKIIMOHAJIBHO 3aBEPIIEHHOTO (hparMeHTa NporpaMmabl.

1.

Mopnynb XapakTepusyoT:
OJIMH BXOJ M OJWH BbIXOJ. Ha BXoae mporpamMMHbI MOJIyNb MOJIy4aeT ONpeAeseHHbIH Habop
MCXOJHBIX JIaHHBIX, BBIMOJIHAET UX 00paObOTKY M BO3BpPAIIAET OJMH Ha0Op BBIXOIHBIX JaHHBIX;
(yHKIIMOHATIbHAS 3aBEPIICHHOCTb. MOAYNb BBINOJNHSIET HA0Op OMNpEAENEeHHBIX OINepanui s
peanu3anuy KaXIoW OTAeNbHON (PYHKIIMHU, TOCTaTOYHBIX AJIS 3aBEpIICHUs HadaTol oOpaboTKu
JTAaHHBIX;
Joruyeckas He3aBUCUMOCTh. Pe3ynbrar paboThl JaHHOTO (hparMeHTa MporpamMMmbl HE 3aBUCUT OT
paboThl IPYTUX MOJyJIEH;
crnabble HH)OPMAIIMOHHBIE CBSA3HM C IPYTUMH MpOorpaMMHBIMUA Moaynsmu. OOMeH uHpopMmarueit
MEXy OTACIbHBIMA MOYJISIMUA JTOJDKEH OBITh MHHUMAJICH;
pa3Mep U CIO0KHOCTh TPOrPAMMHOTO 3JIEMEHTA B Pa3yMHBIX paMKax.

C moMoIIbI0 MOJYJICH PEIIaoTCsl pa3indHble MpodecCHOHANBHBIC 33a/1a4i 00pabOTKH JaHHBIX

Ppa3HOTO THUIIA.

TnasHbii
Moay b

Ilogyne M2 Ioayne NE2 Idoayne N3 o ayne W24 oy ne M2S Il ayne M2G

Puc. 1. Cxema noJKJIIOUEHHS MOJTyJIeH
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[Iporiecc wucnpaBieHus: OMmMMOOK Ha3bIBaeTcs oTAaakod. Omiagka mporpamMmM u 00paboTka
omuOOK BCErjaa BBICTYNMAET KaK YacTh Mporecca pa3padoTku. B OonbIMHCTBE CHUCTEM pa3pabOTKH
UMEIOTCS MHCTPYMEHTBI, C TIOMOIIBI0 KOTOPBIX MOXHO PEIIUTh MPOoOJIeMbl, BO3HUKAIOIINE B MPOLIECcCe
nporpammupoBanus. B VBA Takke ecTh cpeacTBa, KOTOPBIE MO3BOJIAIOT JUOO UCKIIOUUTh OMIMOKH MPH
pa3paboTke, MO0 331aTh OTKIMK Ha OIIMOKH IPY BBITOJTHEHUH IPOTPAMM.

Otnanka nporpamMm 1 00paboTKa OMUOOK - 3TO HE OJTHO U TO K€, HO OHU TECHO CBS3aHbI IPYT C
IPYroMm.

Omnaoka npozpamm - 3T0 MPOBEPKa U BHECEHUE UCIPABICHUI B MporpamMmy Ipu ee pa3paboTke.
OTtnazaka Mo3BOJSIET WIACHTU(UIIMPOBATH OLWIMOKH, JOMYIIEHHBIE TpU HporpaMMupoBaHuu. Hampumep,
CUHTAKCUYECKHE OINMOKH B TEKCTE MpPOrpamMMmbl, UMEHaX (YHKIUN M MEPEMEHHBIX WU JIOTUYECKUE
OIITUOKH.

Obpabomka owubok - 3TO 3aJaHHE PEAKIUH Ha OIIMOKH, KOTOpble BO3HUKAIOT BO BpeMs
BBITIOJIHEHUS TporpaMMebl. [TpuunHOi ommOoK MOryT OBITH Kak OHIMOKM B caMOW IMporpamme, Tak U
npyrue oOCTOSITeNbCTBA, Haxongdluecs BHe cdepbl BIUsSHUSA Iporpammucta. Hampumep, oTcyrcrBHe
¢aitnoB, K KOTOPBIM TPOMCXOIAUT MPOrpaMMHOE OOpalieHHe, OTKa3 anmapaTHBIX CPEICTB WM
HENpPaBUIIbHbIEC IEHCTBUS MOJIb30BATEIS.

HeBo3MOXHO TpenoTBpaTUTh BO3HUKHOBEHHE BCEX OIIMOOK, HO CIEAYyeT CTPEMHUTHCS K
YMEHBILIEHUIO UX Yncia. B ManeHbkol mporpaMMe JOBOJIBHO MPOCTO BBIBUTH OMIMOKY. OHAKO 10 Mepe
YBEIIMYEHUS Pa3MEPOB U CIOKHOCTH MPOTPaMM HaXOJIUTh UX CTAHOBUTCS BCe TpyAHee. B Takux cimydasx
HE00X0IMMO T0JIb30BAaThCA CPEelICTBaMU OTIaaAKu VBA.

Cpena pa3zpabotku nporpamMm Ha VBA mpenoctaBisieT mosib30BaTeI0 COBPEMEHHbBIE YI00OHbBIE
CpeICTBa OTJIAJKHU MPOrPaMMBI: MPEANONIOKIM, YTO YK€ HaMKMCaH KoJ Baiieil npouenypsl. Crnemyromuit
ATl B CO3JIaHHH JIFO00 MPOIEAypHI - TECTHPOBAHNE HAIMCAHHOTO KOJIa.

Tecmuposanue - 3TO TPOLIECC BBIMOIHEHHS MPOIEAYPbl M HCCIEIOBaHHE BCEX AacleKTOB €e
paboTHLI.

Llenp TecTUpoBaHMS - MPOBEPUTH MPABUIBHOCTH PE3YIbTATOB BBINOJHEHUS MPOLEIYpPHl U €€
PEaKIMIO Ha pa3HOOOpa3HbIC ACHCTBHS ITOJIb30BATEIIS.

Eciu Bo Bpems paboTbl TpoUEAypbl IONYyYeHbl HEBEpPHBIE pPE3yNbTaThl BBIYMCICHUH,
HEeTpeBUJICHHAs pEaKknus Ha Te WIM HMHBIE JeWCTBUS TOJB30BaTels, JHUOO BOOOIIE MPOM3OILIA
OCTaHOBKA BBIMOJIHEHUS, TO 3TO TOBOPHUT O TOM, YTO B TEKCTE MPOTPaMMbl UMEIOTCSI OIINOKH.

Bce B03MOXHBIE OIIMOKK MOKHO pa3JelUTh HAa TPH BHUJIA!

1. Owubrku xomnunayuu. Bo3nukatot, eciu VBA He MOXET HWHTEpHpPETHUPOBAaTh BBEJCHHBIH
TEKCT, HalpuMep, MpPH HCIOJIH30BAHUM HEMPABWIBHOTO CHHTAKCHCA HWHCTPYKIUH WM 33JaHUU
HEBEpPHOT0 HMMEHHM MeToJa WM CBOMCTBA. HekoTopble OMMOKM KOMIWISALMUA OOHApYKUBAIOTCS NPHU
BBOJIC MHCTPYKIIMH, & PYTUE - TOIBKO Tepe/I BHIOTHEHUEM MPOTpaMMBbl. JJaHHBIH THIT OIIMOOK OOBIYHO
MPOCTO HUACHTU(PUIIMPOBATH U HCIPABUTh, MOCKOIbKY VBA BBISBISET MX aBTOMaTHYECKH, a CaMU
OIMUOKN OYEBU THBI.

2. Owubku evinonHenus. BO3HUKAIOT TpU BBIMOJIHEHUU TMPOTPAMMBI, T.€. TOCIE YCIEUIHOM
KOMIWISUKA. [IpuanHON Takux OMMOOK MOXKET OBITh OTCYTCTBHE JAaHHBIX WJIM HeETpaBHIbHAS
uHpopmanus (HarpuMmep, JaHHbIE, BBEJEHHBIC Moib3oBaTeneM). OmnOKY BBITTONHEHUS, KaK U OIIUOKU
KOMITHJISIIIAH, JIETKO UACHTHGHUIHMPYIOTCsT VBA. Ilpu 3TOM BBIBOAWUTCS WHCTPYKIIHS, TIPH BBITIOJTHCHHH
KOTOpO#M mpou3onuia omuoOka. OmUOKM AaHHOTO THIA TsDKENee YCTPAaHUTh: MOXET MOHaJA00UThCs
BBIBECTH 3HAYCHHS TIEPEMEHHBIX MJIM CBOWCTB, a TaKXe JAPYTHeE JaHHBIC, KOTOPHIE BIHSIOT Ha yCIEIIHOE
BBHITIOJTHEHUE MTPOTPAMMBEI.

3. Jlocuueckue owubKku TpyJHEE BCEro 3aMETHTh W yCTpaHWUTh. Jlormueckme ommOKA He
MPUBOJIAT K MPEKPAIICHUIO0 KOMIIISALNN WU BITONHEHUSI. OTHAKO OHM SBJISIOTCS MPUYHHON TOTO, YTO
mporpaMMa HE BBIJAET JKETaeMBbIX pe3yiabTaroB. OIMMOKM JAHHOTO THIA HICHTHOUIUPYIOTCS IyTeM
TIIATEIbHOM MPOBEPKH € TIOMOIIBIO CPEACTB Tk VBA.

Komnunsyuss — 3T0 mporiecc mpeoOdpa3oBaHusI MPOrpaMMbl, HATUCAHHOW Ha allTOPUTMHYECKOM
A3bIKE, B SI3bIK MAIIMHHBIX KOJOB. Ecium B mporpamme ecTh CHHTAaKCHYeCKHE OUIMOKM, TO MPOIecc
KOMITIJISIIIAHA  TIPEKPAIIaeTCsl, CTPOKM C ONIMOKOW 3aKpalIMBalOTCS JKEITHIM I[BETOM M BBIAACTCS
COOTBETCTBYIOLIEE COOOIIECHHE.

UtoObl wuccaenoBaTh MpoOIEcC OTJIAAKKM Ha TNPAaKTHKEe, HaM HEoO0XoauMa Kakas-HUOyIb
nporpaMma, cojepskamias omuOky. B mocienyromem npuMepe HamucaHa Takas mporpamma «Otiaaka
MPOrpaMM» paccMaTpUBAETCS yCTpaHEHHE OIIMOKY MTPHU HAMMMCAHUU MPOLenyphl s 00bekTa Image.
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Xox padoThbI:
3ananue 1.
1. OTKpo¥iTe HOBYIO Pab0OYYIO KHUTY.
2. [oaroroBbTe 3KpaHHyIO (OpMY, IPEACTABICHHYIO Ha prc.2. BHenpute B co3nanHyto Gopmy ¢

nomoinbio nanenu Toolbox o6bekT Image . PucyHoxk myurie BHEPHUTH HEOOIIBIION.
BHUMAHMUE!!! TIpaBmiibHO ONMUCHIBalTE MyTh K IpaduueckuM (QaiiaMm, KOTOpbIe BHEIPSIOTCS
MporpaMMHO B (hopMmy.

)

Praz @P
ViamMena Haanvee |
Cnmmcvumarpasol
l. i ) viamer user goxa I
[ voana |
Cmena thnara u HaarwmcH |

Puc. 2. ®opma 117151 BBINOJIHEHUS 3a]JaHUS

3. CoznaiiTe HOBYIO MpoOIeAypy A7 KHONKHU «V3MEeHH HaITUCh.

4. BBemute TEKCT mpouenypbl. B Tekcre HaMepeHHO clenaeM OMMOKY B CBOWCTBE Size
(manuiem Sie):

Private Sub CommandButton1_Click()
Labell.Caption = "®nar Poccun"
UserForm2.Imagel.Picture = LoadPicture("C:\FIgRUS.gif")
Labell.Font.Sie = 14
End Sub

5. BepHemcs B peakTope K co3/1aHHOM Gopme U BbiBeAeM Gopmy i paboThl, HAKaB KIIABHIITY.

6. Ilocie mosiBieHus: GOpMBI Ha DKpaHE HAXKMEM Ha KHOMNKY «V3menum Haamuchy». Tak kKak B
mporpaMMe 3ajio’KeHa OIIMOKa, TMOSBUTCS OKHO cooOmieHuss o0 omubke (puc. 3), U OTKphIBaeTcs
penaktop VBA.

e

|G Be Edt Wew Insert Fgrmot Debug Run Tooks Addlns Window Help.

Mae-8fzealcc], @ ol MEER B ncs =
P STlcee:
=) |
E &) ) Private Sub CommandButtonl Click()
=1 &% vBAProject (JanaTreS.xds, Lebell.Caption = "daanp Poccun®
=155 Microsolt Exesl Objects UserForm2. Imagel.Picture = LoadPicture ("C:\FlgRUS,.gif")
) Ncr! (ueTor) Lobell.Font.Sie = 14
B Nvcr2 (Ovmaznia npony Labell.Font.Nawe = "Arial Black”
) ncr3 (Nncrd) End Sud
Imakosra
=) 85 Forms Microsoft Visual Basic
BB usstForm)
ER UserForme Run-time error '438"
- (5 Modudes Objact dossn support this propesty o method
o= | ed | [oees | wb |
[ —
m Private Sub ComwandButtonS _Click()

L}

Abhabatic | Categorized |

Labell.Caption & "dman AMnaxxu®

Labell.Font.8ize = 14

Labell.Font.Name =« "Arial Black™
Userformz . Imagel.Picture = LoadPicture ("C:\FlgEng,gi2™)
End Sub

Puc. 3. OxkHO penakTUpOBaHUsI KOJIa C OKHOM COOOIIEHUsT 00 OIIIoOKe

6. Haxwmure Ha kHOMKy «Debug» (oTnagka), u OTIaTIMK yKaKET, B KaKOW CTPOKE Yy Bac ONIMOKa

(puc. 4).
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4 Microsoft Visual Basic - JamaTneSads [break] - [UsesForm2 (Code)) =, =

|G Bl € Wew It Form Dubug Run Tods Addidng Window Help

[Rm-B LR eA e

oy ) mhd BB 2| ) s, cas z[)

[Project - ¥BAProject E3 ’Cnmnw\dimom :J Ic"“‘
_.G__a ! =] Frivate Sub CosmsandBucconl Click()
- VBAProject (JamnrweSads] Labell.Caption = "#nan Focoxn™
) 53 Microoft Excel Objects UserFormZ, Imagel, Picture « LomdPicture ("C:\FlgRUS,.gif™)
I vt (upeTas) | Eabeii Font.Sie = 14

) Mmer2 (OTnsexa rpon

Labell.Font.Nawe = “irial Black"

Mwey3 (xrd) End Sub
%) 2ra0wra P
=128 Forms Frivate Sub Cossand3ucconz Click()
[ LvssoForml Imagel.Ficturedlignnent = £
ED UserForn2 End Sub
1 Modues

Frivate Sub CosssandBuctond Click()
Imagel, FictureTiling = False
End Sub

Frivace Sub Coomsandiuttond_Click(}
s “ ruvcoAEw

Teannd BakhMadau

Puc. 4. OxHO penakTHpOBaHUS KOJIa ¢ YKa3aHHOU OITMOKOM

8. McnpaBpre OommOKYy W HaOXMHUTE Ha CTAaHIAPTHOW MAaHEIH WHCTPYMEHTOB Ha KHOIKY
(«ITpomomkeHUE»).

Texcter mporpamm uisi kHomok CommandButton2, CommandButton3, CommandButton4,
CommandButton5 npeacraBieHsl B Ta0IHIIE:

O0beKT

[Iporpamma

CommandButton2 (coeunb pucynox enpaso)

Private Sub CommandButton2_Click() Imagel.PictureAlignment = 4 End Sub

CommandButton4 (usmenu ysem ona u ¢popmut)

Private Sub CommandButton4_Click()

Imagel.BackColor = &HFF80FF

UserForm2.BackColor = RGB(64, 0, 0)

End Sub

CommandButton3 (mozauxa)

Private Sub CommandButton3_Click()

Imagel.PictureTiling = True

End Sub

CommandButton5 (usmenu pucyHox ¢raza u Haonucy)

Private Sub CommandButton5_Click()

Labell.Caption = " ®nae Anenuu"

Labell.Font.Size = 14

Labell.Font.Name = "Arial Black"

UserForm2.Imagel.Picture =

LoadPicture("C:\FIgEng.gif")

End Sub

9. ITocne mienyka o kHomke «M3MeHn Haamuce» Gopma npuoOpeTeT BU, MpeACTaBICHHBIA Ha

puc. 5.
Smeteses  Drawerave T
=
e e |
Mooz |
e |

Puc. 5. PaGora kHonku «3MeHU HAQIIUCHY
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10. Ilocme memuka 1o kHomke «CIOBUHB PHUCYHOK BIpaBo» GopmMa TPHOOPETET BUI,
MpeACTaBICHHBINA Ha pUC. 6.

i
@nar POCCNN
VameHn Haack |
|cae prcyox anpana)

ViameHs Laet hoHa ]

Mozavka |

I CreHa faara 1 Haamscn

Puc. 6. Pabora kHONIKM «CIIBUHB PUCYHOK BIIPABO»

11. TTocne memuka o kHotke «Mo3ankay (hopma mpruoOpeTeT BUI, IPEICTABICHHBIN Ha puUC. 7.

PrcyHoK i x|

@nar Poccnn

Viamer Haanvco |

CnawmwcvrmemasO|

Puc. 7. PaGora xaonku «Mo3aukay

12. Tlocne memuka no kHomke «CmeHa ¢uara W Haamucw» GopMa MpHOOpETeT BHJ,
IIpe/ICTaBICHHbIN Ha puc. 8.

Cvena hnara v HammcH

Puc. 8. Pabora kHonku «CMeHa (ara u HaAMmucm»

Mo’kHO npeycMOTpeTh pa3Hble KOMOWHAIIMU PUCYHKOB U HaJIHCEH.
13. Coxpanure CBOIO padoTy.

3ananme 2.

l.Hamucate koI Ha NpOrpaMMHBIM MHPOAYKT C HCIONb30BaHUEM penakropa koaa VBA,
cojiep Kaluii OIMOKY M MOKa3aTh NMPETNoAaBaTeto (CM. IpuMep).

2. IIpoBecTy OTIIAAKY IPOTPAMMHOTO IIPOIYKTA.

3aganue 3. CoxpaHuTe Balll MPOEKT B Mamke Ha padouyem crone ¢ BamuM OPUO u HOMEpoMm
rpynnsl. A Takke COCTaBbTE OTYET.

®opma mpeacTaBJieHusi pe3yJbTarTa:
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N

Texcrt nomwken ObITh Hanucal mpugdTom Times New Roman, 12. MnTepBan Mexy cTpokaMu U
a63amamu — 1,5. OtcTym cnesa 1,5. OpueHTanus TekcTa — o MUpUHE CTPaHUIbl. CKPUHIIIOTHI
HeoO0XxoauMo noanucats. Ha3Banue npakTudeckoil paboTsl, 1esb padoThl, X0 padOoThl, BEIBOJ,
OTBETHI HAa KOHTPOJIbHBIE BOMPOCHI JOJKHBI OBITH BBIICICHBI KUPHBIM HIPH(PTOM.

3axiroueHue (BbIBObI).

CHmCcoK HCIOTBb3YeMOM JTUTEPaTYPHI.

KoHTpoJibHbIE BOIPOCHI:
1.  Kakwue ommOKu B mporpaMMax CyIecTBYIOT?
2. Uto noHMMAaIOT MO OTJAJKON MporpaMMbl?
3. UYem ornanka OTIaMYAETCA OT TECTUPOBAHUS?

Kpurepun onenkmn:

Pabora BbIlOHEHA MOJHOCTHIO M HE COJEPXKUT OIMIMOOK, CTYIACHT y4el M PacCMOTpel
0COOEHHOCTH MPEIMETHOM 00J1aCTH ¥ TPAMOTHO MPEICTABUI OTUET — OLIEHKA «OTIHYHOY.

Pabora BbIMOIIHEHA MOJTHOCTBHIO, HO COAEPKHUT HEe Oojiee ABYX OMIMOOK, CTYACHT yd4el U
paccMoTpenn 0COOEHHOCTH MPEeIMETHON 00JacTH W TPaMOTHO MPEACTaBHJI OTYET — OICHKA
«XOPOUIO».

PabGora BbImONHEHa ¢ omMOKamMH, CTYAEHT HE IOJHOCTBIO YYel M pPaccMOTpPEN
0COOCHHOCTH MPEAMETHOM 00JIaCTH U MPEACTaBUI KPATKUI OTYET — OLIEHKA «YIOBIETBOPUTEIHHOY.

Pabora BeImosnHEeHa ¢ TPYOBIMH OIIMOKAMHU, CTYJEHT HE y4eld 0COOCHHOCTH MPEIMETHON
00JacTH, OTYET COCTABJICH HErPAMOTHO — OIICHKA «HEYIOBICTBOPUTEIHHO.
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JlaGopaTopHoe 3ansitue Ne 6
Oprannszanusa o0padorkn nckiawyennii. UHcneknus Koga Moaysieil npoexkTa

Heas: Ilony4uTs NIpakTU4YECKHME HABBIKM B COCTaBICHMHM IIpOrpaMM. M3ydnmTs omepaTopsl,
UCTOJb3yeMble TpU 00pabOTKe HMCKIIOYUTEIBHBIX CUTYAIlMid, BO3HMUKAIOUIMX BO BPEMs BBIMOJTHEHUS
BBIYHCIUTEIBHBIX IpoleccoB. HayuuTbes MCIOIb30BaTh MHCTPYMEHTAIbHBIE CPEACTBA, IIOMOTAIOIIHE
IIPOBECTH OTIAAKY NPHUIIOKEHUN. HaydnuTbes MpOBOAUTS MHCIIEKLIMIO KOAA MOYJIEH ITPOEKTa

Bbinosinus padory, Bel Oyaere:
ymembo:

Y2 HCIoyb30BaTh METOJBI JUISl MOJYYCHHS KOJa C 3aJlaHHOM (DYHKIMOHAIBHOCTBHIO H
CTEIIEHBIO KAYECTBA.

V3. aHaIM3UPOBATh MPOCKTHYIO H TEXHHYECKYIO JOKYMEHTALIMIO.

V6. onpeneNiaTh NCTOYHUKU U TIPUEMHUKH JTaHHBIX.

V8. BBINONHATH OTJIAJAKY, HCIOJB3YsSd METOABl MU HHCTPYMEHTBHI YCJIOBHOM KOMIIWJISIIHN
(xmaccer Debug u Trace)).

V15 co3paBaTh KjIacChl- HCKIIIOUCHHUS HAa OCHOBE 0a30BEIX KJIACCOB.

MOJTYJIA.

VY17 ucnons30BaTh HHCTPYMEHTAIBHBIC CPEJCTBA OTIIAJIKH ITPOTPAMMHBIX MTPOIYKTOB.

MartepuaiabHoe obecriedeHHe: TICPCOHATBHBIN KOMIIBIOTED, cpeia mporpammupoBanus Visual
Studio 2019.
3aganue:
1. OnrumusupoBaTh HporpamMmy, MPOU3BOIALIYIO MPOCTbIE apUPMETUUYECKUE OIEepaluu Haj
qyuciaaMu (CIO0XKEHUE, BbIUMTAaHHE, YMHOXEHHE M JEJCHME), UCIONIb3ysd O0pabOTKY HCKIIOUUTEIbHBIX
cutyanuii (00padoTKa BBOJIa YUCEN U ONIEPALINH JICTICHUS).

[Ipumep:

using System;
namespace ConsoleApplication {
class OurClass {
static void Main(string[] args) {
float num1 =1, num2 = 2, summarize, multiply, sub, divide = 0;
Console.Write("BBequte nepBoe umncio:");
try { num1 = float.Parse(Console.ReadLine()); }

catch {

Console.WriteLine("HenpasunbsHblit popmar uncmal\n'+
"B kadecTBe 3HaueHus nepBoro yucia oyzaer 1");

¥

Console.Write("Bseaute Bropoe uncio:");
try { num2 = float.Parse(Console.ReadLine()); }

catch {

Console.WriteLine("HenpasunbsHblit popmar uncmal\n+
"B xadecTBe 3HaUEHUS BTOpOTo yucia Oyner 2");

}

summarize = numl1 + num2; multiply = num1 * num2; sub = num1 - numz2;
try { divide = num1 / num2; }

catch(DivideByZeroException) {

Console.WriteLine("Henb3st nenuth Ha Hyib!");

¥
Console.WriteLine(
"n"+numl+"+"+num2+"="+summarize +
"\n" +numl+"*"+num2+" ="+ multiply +
“\n"+numl+"-"+num2+"="+sub+
"\n" +numl+"/"+num2+" =" +divide);

Console.Write("\n/l;1st BeIxoaa u3 nporpamMmsl Haxkmute [Enter]:");
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string anykey = Console.ReadLine();

¥
¥
¥

2. Co3parp mporpaMmy [0 HWHAMUBUAYAIbHOMY BapuaHTy 3afaHus. lIpoBecTu otiaaky
IPOTPaMMBbI BCEMH JIOCTYITHBIMU BaM CPEICTBAMH CpeJlbl pa3pabOTKH.

3. Cospaiite mporpaMmmy, KOTopas 3alpalliBacT y HOBOTO COTPYAHHMKA UM, GaMUINIO U ATy
poxnenus. Mudopmarus OyneT XpaHUTbCS B CBOMCTBaxX HOBOTO Kjacca ¢ umeHeM Person,
OJIMH U3 METOJIOB 3TOTO Kj1acca OyJeT BHIYUCIATH TEKYIUN BO3pacT HOBOT'O COTPYIHUKA.

KpaTkue Teopernyeckue cBeeHHA:
1 Cxema oOpadoTku uckiaoyenunii B C#

S3pik C# HacienoBaJl CXEMy HCKIIOUYEHHMH s3bika C++, BHECS B HEE CBOU KOPPEKTHUBBHI.
PaccmoTpum cxemy mojpoOHee 1 HauHEM ¢ CHHTaKcuca KoHcTpykiuu try-catch-finally:
try {...}
catch (Tl el) {...}
catch (Tk ek) {...}
finally {...}

Bcrony B TekcTe MOIyss, T€ CHHTaKCHUYECKH JOMYCKaeTCsl MUCIOJIb30BaHUE OJIOKa, 3TOT OJIOK
MOXKHO CJeNlaTh OXpaHseMbIM, J00aBUB KIIIOUEBOE CIOBO try. Bemen 3a try-010koM MOTYT ciieoBaTh
catch-610ku, HasbpiBacMbIe OJOKaMHU-00pPAOOTUYMKAMH HMCKIFOUUTEIBHBIX CHTYAI[Hi, MX MOXET OBITh
HECKOJIbKO, OHM MOTYT M OTCYTCTBOBaTh. 3aBepiuaeT 3Ty mocienoBarenbHocTh finally-6mok - 6ok
(buHanM3aIK, KOTOPBIA TaK)Ke MOXKET OTCYTCTBOBaTh. Bes 3Ta KOHCTPYKIUS MOXKET OBITh BIOXEHHOH -
B COCTaB try-0JioKka MOXEeT BXOJIUTh KOHCTpyKuus try-catch-finally.

BriOpacbiBanue uckiardennii. Coznanne 00bexkToB Exception

B Tenme try-6moka  MOXET  BO3HHMKHYTH MCKIIOUHTENbHAs  CHUTYyallusi, IPUBOASIIAS
K BbIOpachIBaHUIO UCKIIOUeHUI. PopMalibHO BEIOpAChIBAHNE UCKIIFOUEHHS TPOUCXOIUT MPH BBHIIOJTHEHUU
oreparopa throw. DToOT omeparop, JaIie BCEro, BHIOIHAETCS B HEApPaX ONMEPAMOHHON CHCTEMBI, KOTa
cucremMa komanj win ¢yHkuus API He moxer chenath cBoro paboty. Ho 3TOT omeparop MokeT OBITH
YacThIO NMPOTPAMMHOTO TEKCTa try-0JI0Ka M BBINMOJHATHCS, KOTJa B pe3yibTaTe MPOBEACHHOTO aHaJHM3a
CTaHOBHTCS OHATHBIM, YTO JajbHENIIasg HopMalibHasi pa0d0Ta HEBO3MOXKHA.

Cunrakcuuecku orepatop throw umeer Bu:
throw [BEIpaxeHMe ]

Bripaxkenue throw 3amaer 00BbEKT Kiacca, SIBISIOLIETOCS HACIEAHMKOM Kiacca Exception.
OOBIYHO ATO BBIPAKEHHUE NEW, CO3/AIOIIEe HOBBIM OOBEKT. EcCIM OHO OTCYTCTBYET, TO IMOBTOPHO
BbIOpackIBaeTCs TeKyllee UCKItoueHne. Eciu uckitoueHrne BbIOpackIBaeTCsl ONEpallMoOHHOM CUCTEMOM, TO
OHa cama Kiaccu(uuupyeT UCKIYEHHE, CO3/1aeT OOBEKT COOTBETCTBYIOUIETO Kilacca U aBTOMAaTU4YECKU
3aI0JIHSAET €ro MOJs.

B paccmarpuBaeMoii HaMM MOJIENM HWCKIIOUEHHS SIBISTIOTCS OOBEKTaMH, KIIACC KOTOPBIX
npeJcTaBisieT co0oi HacienHuKa Kiacca Exception. DTOT kjacc 1 MHOTOYHCIECHHBIE €r0 HaceIHUKU
apisgercs dactbio Oubnunorexku FCL, xoTda u pa3zdbpocaHbl O pa3HbIM MpOCTpaHCTBaAM MMeH. Kaxbiii
KJIacC 3aJaeT ONpeAETCHHbIM TN MCKIIOYEHHS B COOTBETCTBUM C KJIAacCHU(pHUKAIMEH, NpPUHATONH B
Framework Net. Bor JUILb HEKOTOpPBIE KJIACCHI UCKITIOYEHUH 13 MIPOCTPAHCTBA
umen System: ArgumentException, ArgumentOutOfRangeException, ArithmeticException, BadlmageFo
rmatException, DivideByZeroException, OverflowException. B IPOCTPAHCTBE
umeH System.lO coOpaHbl Ki1accsl UCKIIIOYEHU, CBSI3aHHBIX c npobiaemMaMu BBOJA-
BeiBoja: DirectoryNotFoundException, FileNotFoundException u muorue apyrue. Mimena Bcex KiaccoB
UCKJIIOUEHUH 3aKkaHuuBatoTCca  clioBoM Exception.  Pa3pemaercs co3maBaTh  COOCTBEHHBIE KIJIACChI
WCKITFOUEHHH, Haclemyst ux oT kiacca Exception.

[Tpu BeIMONHEHHH omepaTtopa throw co3maercst 00bekT te, Kiacc TE KOTOporo xapakTepusyer
TEKyIllee HCKJIIOUEHHE, a MOJs CcojAepkaT WHGPOPMALMI0O O BO3HMKILIEH HCKIIIOYMTEIBHON CUTYalHH.
BeimonHenue omeparopa throw npuBoguT K TOMY, YTO HOPMAJbHBIN MPOIECC BBIYUCICHHH Ha 3TOM
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npekpamaercs. Eciu 3T0 mpoucxoauT B oXpaHseMoM try-Oioke, TO HadyuWHAeTcs dram "3axsara”
WCKJIFOYCHHS OJTHUM U3 00pabOTIYMKOB NCKITFOUCHH.

3axBaT HCKJIKYEHUS

bioxk catch - 00paboT4YrK MCKITIOYEHHS UMEET CICAYIOIINN CHHTAKCHUC:
catch (T e) {...}

Kiacc T, ykaszaHHbIi B 3arosioBke Catch -6yioka, H0JKeH MpUHAICKATh KilaccaM MCKITFOUCHUH.
broxk catch ¢ popmaneHbiM aprymenToM € kiacca T HOTCHIMAIBHO CIHOCOOCH 3aXBaTHTh TEKYILEe
uckimouenue te kiacca TE, ecnu u Tonbko eciii 00beKT t€ COBMECTUM IO MPUCBAUBAHUIO C OOBEKTOM €.
Jlpyrumu ciioBaMu, OTEHIIMATIBHAS CIIOCOOHOCTH 3aXBaTa 03HAYAET JOMYCTHMOCTh IPUCBAUBAHMUS € = te,
9TO BO3MOXHO, Korjaa kiuacc TE aBnsercs mnotomMkoM kimacca T. OOpaborumk, kjiacc T KOTOpOro
aBisieTcs kimaccom Exception, sBIseTCS YHUBEPCAIbHBIM 00pa0OTYMKOM, MOTEHIHMAIBbHO OH CIIOCOOEH
3aXBaTUTh JII000E UCKIIIOUEHHUE, TIOCKOJIbKY BCE OHHU SABIISIOTCS €0 MOTOMKaMHU.

[ToTeHIMaTBHBIX 3aXBATYMKOB MOKET OBITh MHOTO, UCKIIFOUEHUE 3aXBaThIBACT JIUIIH OJIUH - TOT
U3 HUX, KTO CTOUT MEPBBIM B criucke mpoBepku. KakoB nmopsnok npoepku? OH T0BOJIILHO €CTECTBEHHBIMH.
Brauane mnpoBepsroTcs 00pabOTYMKM B TOPSAKE CleIoBaHUS WX 3a {ry -0JIoKOM, W TepBBIid
MOTEHLIMAJIbHBIA 3aXBaTUMK CTAHOBHUTCA AaKTHBHBIM, 3aXBaThiBas MCKJIIOYEHHE U BBINOJHAS €ro
00paboTKy. OTCIOZIa CTAHOBHUTCS SICHO, YTO MOPSIOK CJIEIOBaHUSA B criMcke CatCh -0JI0KOB KpaiiHe BaXKeH.
[lepBpiMu wuayT Haubosee CieNUANIU3UPOBAHHBIE O0pa0OTYMKM, Jlalee IO Mepe BO3pacCTaHUS
YHHUBEpCaJIbHOCTH. Tak, BHauase JOJDKeH HITH 00paboTunk uckinrodeHus DivideByZeroException, a yxe
3a HuM - ArithmeticException. YuuBepcanbHbiii 00pabOTUHK, €CIIH OH €CTh, JOJDKCH CTOSAThH MOCIICIHHUM.
3a 3TUM HaOJFOIaeT CTATHYECKUI KOHTPOJIb THITOB. EC/IHM MOTEHIMANBHBIX 3aXBaTYMKOB B CIHMCKe catch -
OJIOKOB HET (CaM CIIMCOK MOXET OTCYTCTBOBATbh), TO MPOUCXOIUT MEPEXO0Jl K CIUCKY 0O0pabOTUMKOB
oxBarhIBaroniero 0yioka. Hamomuro, 9to try -6;10k MokeT ObITh BIIOKEH B Jpyrou try -6mok. Korma xe
OyZer ucuepnaHbl CHUCKM BJIOXKEHHBIX OJIOKOB, a MOTECHUMAIbHBIA 3aXBaT4yuk He OyneT HaiileH, TO
MIPOM30MIET TIOIHEM TI0 CTEKY BBI30BOB. Ha puc. 1 moka3aHa 1ernodka BbI30BOB, HAUMHAIOIIASICS C TOUKH
"6outbIIIoro B3phIBa" - poreaypsl Main.

I
.

I:
Ir;
\/ Iy
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Puc. 1. I_Ienqua BBI3OBOB, XpaHALIasACA B CTCKE BbI30OBOB

T'o

HckiroueHre BO3HUKIIO B TTOCJIETHEM BBI3BAHHOM METOJIE IIETIOYKH - Ha pUCYHKe MeTos 5. Ecnu
y ATOr0 METOJa HEe HAaIUIOCh OOpaOOTYMKOB COOBITHS, CHOCOOHBIX 00pabOTaTh HCKIIOYEHHE, TO ITO
TIBITACTCS CIeNaTh METOJ r4, BeI3BaBIINiA 5. Eciu BBI30B 'S HaxXoauTCs B OXpaHsieMoM OJioke Metona 4,
TO HAYHET MPOBEPSITHCS CIUCOK 00pabOTUMKOB B OXpaHsieMoM OJI0Ke MeToja r4. DTOT mpolecc moabemMa
M0 CIHCKY BBI30BOB OyJIET MPOJOJDKATHCA, MMOKa HE Oy/eT HailjeH o0paboTYMK, CIIOCOOHBIM 3aXBaTUTh
UCKITIOYEHHe, WM He OyneT JOCTUTHyTa HadalbHas Todka - mpoueaypa Main. Ecniu u B Hell Her
MOTEHITMATBPHOTO 3aXBaTYMKa HCKIIOYEHHS, TO cpaboTaeT CTaHAApTHHIA 00pabOTUMK, MpPEpHIBAIOLIUI
BBHITIOJTHEHHUE MPOTPAMMEI C BbIaueil COOTBETCTBYIOIIETO COOOIIIEHUSI.

IMapanneabHas pa6oTa 00padoTYNKOB UCKIIOYEHU I

O0paboTuuKy UCKIIOUEHHS - CatCh-0JI0Ky, 3aXBaTUBIIEMY HMCKJIFOUCHUE, - MEPEIACTCs TEKyIee
UCKJTIOUEHHE. AHAIU3UPYs CBOMCTBA 3TOT0 00BEKTa, 00pa0OTUYUK MOKET MOHATH MPUUYHUHY, IPUBEALIYIO
K BO3HMKHOBEHMIO UCKIIFOUUTEIBHON CHUTYyallud, TONBITATbCA €€ MCOPaBUTh M B Clydae ycrmexa
MPOJIOJDKUTh  BBIUMCICHUS. 3ameTrhTe, B mnpuHaATod C# cxeme 03 B0O300HOBICHHS 00pabOTUNK
UCKITIOYCHHUS HE BO3BpAIlaeT YIpaBlieHHWEe try-0JoKy, a caMm MbITaeTcs pemmuTh npobiemsl. [locie
3aBepuieHHs catch-0j0Ka BBIMOJHSAIOTCS OMEPaTOpPhl TEKYIIEr0 METO/a, CIEAYIOIIHE 33 KOHCTPYKIIHEH
try-catch-finally.
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3ayactyro 00paOOTYMK MCKIIOYEHUS HE MOXET HCIPABUTh CHTYALUIO MM MOXKET BBIIOJIHUTH
3TO JHIIb YacTHYHO, MPEIOCTaBUB pEUICHHE OCTaBIIeWcs 4acTH MpoOJjeM BbI3BaBUIEMY METONY -
MPEIIECTBEHHUKY B ILIETIOYKE BBI30BOB. MEXaHU3M, peaU3yIOIUil TaKyl0 BO3MOXKHOCTh - 3TO TOT K€
MeXaHU3M HUcKiItoueHuid. Kak mpaBuiio, B KOHIIE CBOECH pabOThI 00pabOTYMK HCKITIOYCHHS BHIOpACHIBACT
UCKJIIOUEHHE, BBINONHsSA omepatop throw. Ilpm 3ToM y HEro ectb JBE€ BO3MOXKHOCTH: IMOBTOPHO
BBIOPOCHUTDH TEKYIIEe MCKIIOUEHHE WM BBIOPOCUTH HOBOE UCKIIIOYEHHE, COJepIKallee JOMOTHUTEIbHYIO
UH(pOPMALIHUIO.

HekoTopsie geranu OyayT MOSCHEHBI MO3XKE MPU PACCMOTPEHUU
IPUMEPOB.

Takum oOpa3om, 0OpaOOTKY BO3HHKIIEH UCKIIOYUTENBHON CHUTYallud MOTYT — BBIMIOJIHATH
HECKOJIbKO 00pab0TYMKOB, IPUHA/IJISKAIINE PA3HBIM YPOBHSAM IETIOYKH BBHI30BOB.

Buok finally

Jlo cux mop HUYero He OBUIO CKAa3aHO O BaXHOM YYaCTHUKE CXEMbI 00pabOTKH MCKIIIOUCHHH -
osoke finally. HamomHto, paccmarpuBaemasi cxema SIBJISICTCS CXeMOU 0€3 BO30OHOBJICHHS. DTO O3HAYaeT,
YTO YIpPAaBJICHHE BBIYMCICHUEM HEOXUAAHHO TMOKUAAeT try-0iok. IIpocTo Tak 3TOTO Nenarh HEmb3s -
HY)KHO BBIIIOJHUTH ONpEAeNeHHYI0 4YHCTKY. [Ipexkne Bcero ymansitoTcs BCE JIOKAIbHBIE OOBEKTHI,
CO3JIaHHBIE B Tporecce padoTel Omoka. B s3pike C++ sra pabora TpeOoBasia BBI30Ba JECTPYKTOPOB
oobekToB. B C#, Omaromapst aBToMaTH4eckol cOOpke Mycopa, OCBOOOXKICHHEM MaMSATH MOXKHO He
3aHUMAThCA, JIOCTaTOYHO OCBOOOIUTH cTeK. Ho B Ouioke try Mormu OBITH 3aHSTHI IpYrue pPECypehbl -
OTKPBITHI (hailsibl, 3aXBa4eHbI HEKOTOpbIe ycTpoiicTBa. OCBOOOXKIECHUE PECYPCOB, 3aHATHIX try-OJI0KOM,
BoimoHseT finally-6iiokx. Ecniu oH puCyTCTBYET, OH BBIIOJHSETCS BCET/AA, Cpasy K€ MOCIe 3aBEePIICHUS
paboThl try-6110Ka, Kak Obl mociaeqHui HU 3aBepinics. biiok try MoxkeT 3aBepIINThCS BIOJHE HOPMAIIBHO
0e3 BCIKUX MPOMCUIECTBUN U YIPABJICHUE JOCTUTHET KOHIIA OJIOKA, BBITIOJHEHUE MOXKET OBITh MPEPBAHO
orepatopoM throw, ympaBiieHHE MOXET OBbITh MEpeNaHO APYroMy OJIOKY H3-3a BBIIOJIHEHUS TaKUX
orepaTopoB Kak goto, return - Bo Bcex 3TUX cCllydyasxX, NMPEXIE YeM YIpaBieHHe OylneT MepemaHo Io
OpEANMCAaHHOMY Ha3HA4YeHHIO (B TOM 4YHCIE, TNPEKAEC UYeM IPOM30MAET 3aXBaT HCKIIIOYCHHS ),
MpeIBapuTeNIbHO OyeT BoImoyiHeH finally-0110k, KOTOPBIN OCBOOOXKIACT PECypCHI, 3aHSTHIE try-0JIOKOM, a
napajuieNnsHO OyeT MPOUCXOAUTH OCBOOOXKICHUE CTEKA OT JIOKAIBbHBIX IEPEMEHHBIX.

Cxema BepTpana o6pa0oTKU MCKJIIOYUTEILHBIX CUTYAIHI

Cxema 00pabOTKH HCKIIIOUUTENbHBIX CUTYallul, MpeanoxkeHHas B s3bike C#, oOnanaer oJHUM
CYIIECTBEHHBIM H3BSHOM - €€ MOXXHO TPUMEHUTh HEKOppeKkTHO. OHa TMO03BOJIIET, B Cllydyae
BO3HUKHOBEHUS UCKJIIOUUTEIBHON CUTYallUH, YBEIOMUTh O €€ BOSHUKHOBEHUH U CIIOKOHHO MPOJOIKUTh
paboTy, 94TO B KOHEYHOM CUETE MpHBENET K HEBEPHBIM pe3yiabTaraM. M3 aByx 3011 - mpepBartb
BBIUUCIIEHHE C YBEJOMJICHHEM O HEBO3MOXHOCTH NMPOAOJKEHHS pabOThl MIIM 3aKOHYUTH BBIYHCIEHUS C
OmMOOYHBIM PE3yIbTATOM BBIYHCIICHUS - CIEIYeT BEIOMPATh mepBoe. HeKoppekTHO MprMeHeHHas cxema
C# npusener k omMOouHBIM pe3ynbTataM. [IpuBeny Heckoabko npuMepoB. [IpencraBbTe, odopmisercs
3aKka3 Ha OTABIX Tne-HuOyap Ha Kanapax. B xome odopmiieHns: BO3HUKAET UCKITIOUUTENBHAST CUTYAITHSI -
HEeT CBOOOJIHBIX MECT B FOCTHHHMIIE - 00paOOTYMK MCKIIOYEHHUS MOChIIAET YBEAOMIIEHHE C IPUHECEHUEM
W3BHHEHHWH, HO O(QOpMIIEHHE 3aKa3za MpPOJ0JDKAeTCS. BeposTHO, NpEeArnodTHUTEeNbHEE OTKAa3aThCs OT
otabixa Ha KaHapax u BeIOpaTh Ipyroe MecTo, 4eM oka3aTbcs 0€3 KpbIIIK HaJl FOJI0BOM, HOUys Ha Oepery
OKeaHa. JTa CUTYAIHsI He SBISIETCS KPUTHYECKH BaKHOU. A 4YTO, €CIIM B IPOIIECCE IMOATOTOBKH OMEPAIIH
BBISICHSIETCS, UTO TPOBEJIEHUE €€ B JaHHOM ciy4ae onacHo? Hukakue U3BMHEHUSI HE MOTYT M30aBUTh OT
Bpe/ia, HAHECEHHOTO orneparuei. Onepanus J0KHa ObITh OTMEHEHA.

beptpan Meiiep B kuure [1], B KOTOpoil Bce MEXaHH3MBbI, HCIIOJIb3yeMble B OOBEKTHOI
TEXHOJIOTUH, TIIATEIEHO 00OCHOBBIBAIOTCH, MPEIOKHUIT CJICAYIOIIYIO cXemy
00pabOTKN UCKITIOUYUTENHHBIX CHTYyallnii. B OCHOBE €€ JIeKHUT TOX0/1 K MPOSKTUPOBAHHUIO TPOTPAMMHOM
cucremMbl Ha npuHuunax IlpoextupoBanus mno KonTpakry. Moaynu mOporpaMMHON — CHCTEMBI,
BBI3BIBAIONINE JIPYT Ipyra, 3aKII0YaloT MEXTy co00i KOHTPAKTHl. BrI3bIBaromuii MoIynb 00s3aH
o0ecreynTh MCTUHHOCTH MPEAYCIOBHs, HEOOXOJUMOIo il KOPPEKTHOM paboThl BBI3BAHHOI'O MOJYJIS.
Br13BanHbBIN MOTyh 00s13aH TapaHTHPOBATH UCTHHHOCTH ITOCTYCIIOBHSI TI0 3aBEpIICHUH CBOEH pabOoTHI.
Ecnu B BBI3BaHHOM MOJTyJle BO3HUKAET UCKIIIOUUTEIbHAS CUTYallMs, TO 3TO O3HAYAEeT, YTO OH HE MOXKET
BBITIOJIHUTH CBOIO YacTh KOHTpakTa. UTO MODKEH nenaTh 00paOOTUYMK UCKIIOUUTEIBHON cuTyanuu? Y
HEro TOJIbKO JB€ BO3MOXKHOCTH - Retry m Rescue. IlepBas (Retry) - mombITarbcsi BHECTH HEKOTOpPBIE
KOPPEKTHUBBI M BEPHYThH YNpPaABICHHE OXPaHAEMOMY MOAYJIO, KOTOPBIA MOKET MPEANPUHATH OYEPETHYIO
MOTIBITKY BBIMOJHUTH CBOM KOHTPAkT. MoIyab MOXKET, HallpuMep, B CIEAYIOIIEH MOMBITKE 3alyCTUTh
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ApYroi ajroput™, MCHOJIB30BaTh APYroi (aiin, apyrue aanHele. Ecnu Bce 3aKOHYMTCS YCIEUIHO H
pabota Moaynsa OyzneT COOTBETCTBOBATb €ro IOCTYCIOBHIO, TO MOSIBJICHHE UCKIHOYUTEIbHON
CUTYallud MOYKHO paccMaTpUBaTh KaK BPEMEHHBbIE TPYIHOCTH, YCIEIIHO IpeojojieHHble. Ecim ke
CUTyallUs BO3HMKAE€T BHOBb M BHOBb, TOTJa OOpaOOTYMK COOBITUS NPUMEHSET BTOPYIO CTPATErHIO
(Rescue), BbIOpachiBas MCKIIIOYEHHWE M TIEpelaBas yIpaBJICHUE BBI3BIBAIOIIEMY MOJYJIO, KOTOPBIA U
JOJDKEH TEIeph IOMNBITaTbCsA MCIPAaBUTh CUTyallUl0. BakHas TOHKOCTb B CX€ME, IPEJIOKEHHOU
Beprpanom, COCTOUT B TOM, YTO UCKJIIOUYEHHUE, BRIOpAChIBAEMOE 00pabOTUYNKOM, CIIEAYET PacCMaTpUBATh
HE KaK IaHMKYy, He Kak OercTBo, a Kak OTXOJ Ha 3apaHee MOArOoTOBJIEHHble mo3uiuu. OOpaboTumk
UCKJTFOUEHUS JOJDKEH TT03a00TUTHCS O BOCCTAHOBICHUH COCTOSHHSI, TIPEIIIECTBYIONIETO BBI30BY MOTYJIS,
KOTOpBIM IPHUBEN K UCKIKOYMTEIBHOM CHUTyallud, W 3TO TapaHTUPYET HAaxXOXKICHHE BCEH CHUCTEMBI
B KOPPEKTHOM COCTOSIHUM.

Cxema beprpana siBiisieTcsi cXeMOM € BO300HOBJIEHHMEM, M OHa Hau0ojiee TOYHO ONMCHIBAET
pasyMHYIO CTpaTeruro o0pabOTKU MCKIIOUUTENBHBIX cuTyauuid. He cnemyer mymars, 4To 3Ta cxema He
MOJKeT ObITh peanu3oBaHa Ha C#, IpOCTO OHa TpeOyeT MOHUMAHUS CYTHU M ONPEAEICHHON CTPYKTYpHOM
opranusanuu Moayis. [IpuBeny BO3MOXKHYIO peanu3aluio Takoi cxeMbl Ha C#:
public void Pattern|()

{

do
{
try
{
bool Danger = false;
Success = true;
MakeJdob () ;
Danger = CheckDanger() ;
if (Danger)
throw (new MyException());
MakeLastJob () ;
}
catch (MyException me)
{
if (count > maxcount)
throw (new MyException ("Tpu IONBITKM OBLINU
BesycrnemHs") ) ;
Success = false; count++;
//KOPPEKTUPOBKA CUTYaLUN
Console.Writeline ("IlonoeTka MCHPaBUTb cuTyauumo!™);
level +=1;
}
}while (!Success);

PaccMOTpUM KOMMEHTapUH K 3TOM MPOLEYpe, KOTOPYIO MOKHO pacCMaTpUBaTh KaK HEKOTOPBIN
o0paser opraHu3ay 00paboTKU NCKIIOUUTEILHONW CUTYalUH:

Konctpykuus try-catch 6iokoB momernaercss B 1uki do-while(!Success), 3aBepiiaemblii B
cllyyae yCIeuIHOM paboThl 0XpaHseMoro 0JI0Ka, 3a 4eM cleIuT OylieBa nmepeMeHHas Success.

B nanHoM oOpa3ne mpeanonaraeTcs, 4To B TeJE OXPaHSIEMOro OJioKa aHAM3UpYyeTcs
BO3MOYKHOCTh BO3HHUKHOBEHUS MCKIIIOUMTEIBHON CHUTyallud M, B cJy4ae OOHapyXKeHus OIacHOCTH,
BbIOpachIBaeTCs COOCTBEHHOE UCKIIOYEHHE, KJIaCC KOTOPOTo 33/1aH NMPOTrpaMMHO. B COOTBETCTBUU C 3TUM
Teno try -61oka coaep uT BbI30B Metona MakeJob, BBIMONHSAIONEr0 HEKOTOPYIO YacTh pabOThI, MOCIe
4ero BBI3BIBACTCS meroa CheckDanger, BEISICHSIOITHIA, He BO3HUKIA  JIU OMNAaCHOCTb
HapyLeHs CeupUKalMi 1 MOXeT Ju pabora ObITh mpopokeHa. Ecnum Bce HopMmalbHO, TO
BeITIONTHsIETCST MeTo MakelLastJob, BBIOMHSAIOMIMI 3aKTIOYUTENBHYIO YacTh pabOTHL. YTpaBieHUE
BBIUUCIIEHHEM JIOCTUTAET KOoHIIa try -0J0Ka, OH YCHEIIHO 3aBEPIIAETCS U, TIOCKOJIbKY OCTaeTCs UCTUHHOMN
nepeMeHHas Success, 3HaucHHE true KOTopoi ycTaHOBIIEHO B Hadwane try -6imoka, To 1wkt While,
OKaWMJISIOIINI OXpaHsIeMbIil OJIOK M ero 00pad0TYNKOB UCKIIIOUSHHUH, TAK)KE YCIICITHO 3aBEPIIAeTCs.
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Eciu B wMertone CheckDanger BeisicHsSI€TCS, YTO HOPMAJBbHOE TMPOJODKCHUE BBIYMCICHUN
HEBO3MOXKHO, TO BbIOpacheiBaeTcsi HUCKiIOYeHHe kiacca MyException. OHO  mepexBaTbhIBaeTCs
00pabOTYMKOM UCKIIFOUSHHS, CTOSAIIMM 32 try -0;10koM, mockobKy kiacc MyEXxception ykaszan kak kiacc
(hopMaIbHOTO apryMeHTa.

s mpoCTOTHI TMpHBEIEH TOJBKO ojauH Catch -Oiok. B oOmiem ciiydae WX MOXET OBITh
HECKOJIbKO, HO BCE OHM CTPOSITCS Mo eAuHOMY oOpasity. [Ipennonaraercs, yto 00pabOTUMK UCKIIOUYEHUS
MOXET CHEeJaTh HECKOJBKO IIOINBITOK HCIPABUTH CUTYALMIO, ITOCIE YEro MNOBTOPHO BBINOJIHAETCA
oxpansieMblii Oyok. Eciu ke 4ucio MOMBITOK, 32 KOTOPBIM CIEIUT MEpeMEeHHas count, MPEeBOCXOAUT
MaKCHMaJbHO  JIOMYCTHMOE, TO OOpa0OTYMK BBIOpAcHIBAET HOBOE  HCKIIOUEHHUE, 3ajlaBas
JOTIOJIHUTENbHYIO MH(POPMAIIMIO U TIepe/iaBas TeM caMbIM 00pabOTKy OLIMOKHK Ha CIEAYIOIIUNA YPOBEHbD -
BBI3BIBAEMOU IPOrpamMMme.

Korna ymciio momeIToK eiie He ucyeprnaHo, 00paboTYMK UCKITIOUEHHUS IEpeMEeHHOI SUCCEeSS 1aer
3HaueHue false, rapanTupyoIIee MOBTOP BBHIMOIHEHUS try -O0710Ka, yBETUYMBACT CUCTYMK YUCIIA MOIBITOK
Y TIBITAETCS] UCIIPABUTH CUTYALIHIO.

Kak BuguTe, 3Ta cxemMa peamu3yeT IBa KOPPEKTHBIX UCXOAa OOpabOTKU UCKIIOYHTEIHHON
cutyanuu - Retry u Rescue - moBTOp ¢ HaJeXJ0i BBIOJHUTH 00s3aTeIbCTBA U IEpeladl YIpaBlICHUs
BBI3BIBAIONICH MMPOrpaMmMe, YTOOBI OHA MPEANPUHSIIA MTONBITKH HCIIPABICHUS CUTYAIlUH, KOT1a BEI3BaHHAS
[porpaMmma He CMOTJIa C 3TUM CHPABUTHCS.

JloBeneM 3TOT 0Opaser 10 peaabHO PadOTAOIIero KOJAa, T yrpo3a UCKIIOYCHHS 3aBHCUT OT
3HAUEHUS] TEeHEPUPYEMOro CIy4yailHOro 4mcia, a oOpabOTUMK HMCKIIIOUEHUS MOKET MU3MEHSTh T'PaHUIIBI
HMHTEpBaJa, MOBBIIIAS BEPOATHOCTh YCIIEXA.

Omnpenenum nepBeIM JEJI0M COOCTBEHHBIN KIIACC UCKIIIOUEHUH:
public class MyException :Exception
{

public MyException ()

{}

public MyException (string message) : base (message)

{}

public MyException (string message, Exception e) :
base (message, e)

{}

MUHMMYM TOTO, YTO HYXHO CJelaTh, ONpEACss CBOM HCKIIOYCHHS, - 3TO 3aJaTh TPHU
KOHCTPYKTOpA KJIacca, BBI3BIBAIOIINE COOTBETCTBYIOINE KOHCTPYKTOPBI 6a30Boro Kiacca Exception.

B knacce Excepts, MeTogoM KoTOporo siBiisieTcs Hamn oOpaserr Pattern, onpenenum cliieayromime
moJIst Kiiacca:

Random rnd = new Random() ;
int level = -10;
bool Success; //true - HOpMaJIbHOE 3aBeplieHME

int count =1; // 4YMCJIO MNONIBITOK BEHIIOJIHEHMA
const int maxcount =3;

Onpep,enMM TENepb METOAbI, Bbl3blIBAEMbIE B TENE OXPaHAEMOIro 6/10Ka:

void MakeJob ()
{
Console.Writeline ("lloOTOTOBUTENbHEE PabOTH 3aBeplIeHH") ;
}
bool CheckDanger ()
{
//TnpoBepka KauyeCTBa ¥ BO3MOXHOCTM MPOHNOJIXEeHUS paboT
int low = rnd.Next (level,10);
if ( low > 6) return(false);
return (true) ;
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vold MakeLastJob ()
{

Console.WritelLine ("Bce paboTH 3aBeplleHb ycremHo") ;

4

B knacce Testing 3aaiMM METO/I, Bbi3bIBaIOLNIA METOA Pattern:

public void TestPattern ()
{
Excepts exl = new Excepts();
try
{
exl.Pattern();
}
catch (Exception e)
{
Console.WritelLine ("uckmoUUTENbHAS CUTyaLUs IIPU
BEI3OBe Pattern");
Console.WritelLine(e.ToString());

OOparure BHHMMaHHe, 4YTO BBI30B MeToja Pattern HaxoauTcss BHYTPH OXpaHSIEMOro OJiokKa.
[Toatomy, xorna Pattern e cpaBurcs ¢ 06pabOTKOM MCKIIIOUNTENBHON CUTYallNH, €€ 00pabOTKY BO3bMET
Ha ce0s yHUBepcalbHbIH 00paboTUHK, CTOSIINHN 32 try -6JI0KOM.

Ha puwc. 2 nmokasansl Tpu BapuaHTa 3amycka wmerona TestPattern. B omnom wu3
HUX UCKJIIOUMTENBHON CHUTyallud IpU BbI30Be MeToja Pattern BooOmie He BO3HMKalO, B JPYyroM -
CHTyalus BO3HUKala, HO KOpPpeKHus o0paboTumka WCKIIOUEHHs TOMOIJIa M TpPH TOBTOPE
BBINOJIHEHUS OXpaHseMoro Oioka B Pattern Bce mpouuio HopmansHO. B Tperbem — BapuanTe

MmeToz Pattern He cMor crHpaBUTBCS C UCKITIOUMTENBHOW CHTyanued, u oHa oOpabarbiBasach B catch -
osoke metona TestPattern.

- |0 %|

SoTH JaEepEeHL b

JEEPUOHE YCMOUHO Bl|oneTEE HENPEDHTE CHTWaUMS!
NogroTobH TN bHbI |:|a|3|j'l"|:.| JE0EPUEH
Boe paboThl JapepueHbl YoNemwHo

Puc. 2. O6paboTka HCKIIIOYUTENbHBIX CUTYaluid. Tpu cirydas

Kuacce Exception

PaccmotpuMm ycrpoiictBo 0a3oBoro kiacca Exception, yToOBI MOHATH, KaKyl HH(POPMAIHUIO

MOXKET TMOJIYyYUTh OOpaOOTUYMK MCKIIOYEHHs, KOTJa eMy Iepelaercss OOBEKT, 3aJalolluil TeKyllee
HCKIIIOYCHHE.

OCHOBHBIMM CBOMCTBAMH KJIacca SIBJISIFOTCS:
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— Message - crpoka, 3aaaroniasi IPUYUHY BOSHUKHOBEHUS UCKIIIOUEHHUS. 3HAYEHUE ITOTO CBOMCTBA
YCTaHABIIMBACTCSl MPHU BBI30BE KOHCTPYKTOpa Kiacca, KOTJIa CO3MAaeTCs OOBEKT, 3aJaroliuid
HCKIIIOUYEHHE;

— HelpLink - ccbutka (URL) Ha daiin, comepxamiuii moapoOHYI0 CIIpaBKy 0 BO3MOKHON MPUYHHE
BO3HUKHOBEHUS UCKIIIOYUTEIHHOM CUTYallU U CIoc00ax ee yCTpaHEHUS;

— InnerException - ccbuika Ha BHyTpeHHee uckiaoueHue. Korga o0paboTyrk BhIOpachkiBacT HOBOE
UCKITIOUCHHE JUIsl Tepeaadyu oOpabOTKM Ha CIEAYIONINH YPOBEHb, TO TEKYIIEEe HCKIIOUCHUE
CTAHOBUTCS BHYTPEHHUM JJIs1 BHOBb CO37aBa€MOI0 UCKIIFOUEHHS;

— Source - ums MPUJIOKEHU S, CTABLIETO MPUYUHON UCKITFOUCHUS,

— StackTrace - memnouka BBI3OBOB - METOIbI, XpaHSIIUECS B CTEKE BBI3OBOB B MOMEHT
BO3HUKHOBEHHUSI UCKIIOUCHUS;

— TargetSite - MmeTo, BEIOPOCHBIINI HCKIIOYEHHUE.

N3 meronoB knacca otmetuM meton GetBaseException. IIpu moabseme mo 1emnovke BbI30BOB OH
MO3BOJISIET MOJYYUTh HCXOJHOE HCKIIOYEHHE -- MEPBONPUYMHY BO3HUKHOBEHUS MOCIEIOBATEIBHOCTU
BBIOpPACHIBAEMBIX UCKITFOUCHUI.

Kiacc mMeer ueTeipe KOHCTPYKTOpPA, M3 KOTOPBIX TPU YK€ ymoMuHanuch. OAuH U3 HUX -
KOHCTPYKTOp 0€3 apryMeHTOB, BTOpPOH - HPHHHMMAET CTPOKY, CTAHOBAIIyIOCs cBoiicTBoM Message,
TPETHUH - UMEET eIlle OJMH apryMEHT: HCKIIOYCHHUE, IepeaaBaeMoe cBoicTBy InnerException.

B mpenpinymuii mpuMep s BHEC HEKOTOpble M3MeHeHus. B uacTHOcTH, n00aBUI ele OIuH
apryMeHT IIPH BbI30BE KOHCTPYKTOpa UCKIOUeHus B catch -6moke metoa Pattern:
throw (new MyException ("Bce noneiTrkm Pattern 6esycnemHs", me));

B stoM cnyuae y co3maBaeMoro HCKIIIOUEHHs 3amnoiiHsercs cBoicTBo InnerException. s
CJIeKEHHS 32 CBOMCTBAMHU HCKIIOYEHHH s JOOABHJI METOJ MeYaTH BCEX CBOWCTB, BBI3bIBAEMBIA BO BCEX
00paboTYNKAX UCKITIOYCHU:
static public void PrintProperties (Exception e)

{

Console.Writeline ("CBoMcTBa MCKJWOUeHUI:") ;
Console.WritelLine ("TargetSite = {0}", e.TargetSite);
Console.WritelLine ("Source = {0}", e.Source);
Console.Writeline ("Message = {0}",e.Message);
if (e.InnerException == null)
Console.Writeline ("InnerException = null");
else Console.WritelLine ("InnerException = {0}",
e.InnerException.Message) ;
Console.WritelLine ("StackTrace = {0}", e.StackTrace);
Console.WritelLine ("GetBaseException = {0}",

e.GetBaseException());

KoppekTHoe npumeHeHne MeXaHu3Ma UCKIIFOYECHU I JOJIKHO MOIEPKUBATHCS
L[eJIeHAINIPaBICHHBIMU YCHWIIMSIMU ITporpaMMucta. CieyeT MOMHHUTD O IBYX Ba)KHBIX ITpaBHJIax:
— 00paboTka HCKIIOYEHUH MohKHA OBITh HamlpaBlieHa HE CTOJBKO Ha YBEJOMJICHHE O
BO3HMKHOBEHUH OIINOKH, CKOJIBKO Ha KOPPEKTHUPOBKY BO3HHKINIEH CUTYaIUH;
— €ClId HMCIPaBUTh CUTYallUI0O HE yJAaercs, TO IMporpaMma JoJKHa OBITh NMpepBaHa Tak,
4TOOBI HE ObuH IIOJIY4EHBI HEKOPPEKTHBIE pe3ynbTaThl, HE
YIIOBJIETBOPSIOUINE CTIENU(PUKAIIISAM IPOTPaMMBI.

2 Kaaccnl Debug u Trace

ATpubyT ycnoBHou kommuisiiu Conditional xapaktepusyer MeTo, HO HE OTJICNbHBIN OTepaTop.
WNuorna xoTenoch OBl UMETh YCIIOBHBIM OIepaTop IedYaTH, He cOo3/aBasi CIEIHAIbHOTO METO/a, KaK 3TO
OBUIO ClleNaHo B MpeAbIAyIeM mpuMmepe. Takyio BO3MOKHOCTh U MHOTHE JIPYTHE TMOJIE3HBIE CBOMCTBA
npepocTaBisoT Kinaccel Debug u Trace.

Knaccer Debug u Trace - 310 kiaccel-nBoiiHukH. O0a OHU HAXOAATCS B MPOCTPAHCTBE HMMEH
Diagnostics, IMEIOT UIEHTUYHBIN HAOOP CTATUYECKUX CBOMCTB M METOJIOB C MICHTHYHON CEeMaHTUKOU. B
yeM ke pasuuna?  Metoasl  kimacca Debug mMeror  atpuOyTr  yCIOBHOW — KOMIWISIMH  C
koHctantoit DEBUG, nefictBytoT Tonmbko B Debug-koHpurypanun nmpoekra u urHopupyroTcs B Release-
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KOH(UTypaIyH. Metoabt KJacca Trace BKIIOYaroT JBa arpubyta Conditional c
koHctantamu DEBUG u TRACE u neiicTByroT B 00erX KOHPUTYpaIUsX.

Onna u3 OCHOBHBIX TPy METOJIOB ITUX KJIACCOB - METOJIbI nevyaru
nannbeix: Write, Writelf, WriteLine, WriteLinelf. Metoasl neperpyxeHsl, B MPOCTEHIIEM Cllydae
MO3BOJISIIOT BBIBOJUTH HEKOTOpPOE coodiieHrne. Meronsl co cioBoM If MoryT cienars nedaTh yCIOBHOM,
3aJlaBasl yCJIOBHE IeYaTH B KaueCTBE IEPBOT0 apryMeHTa METOa, YTO MHOTAa KpaiiHe mosie3Hno. Metozbl
co citoBoM Line 1aroT BO3MOKHOCTD JOMOIHSITH COOOIICHUE CHMBOJIOM IEPEX0/1a Ha HOBYIO CTPOKY.

[To ymomuaHuto MeTo 1bl 000UX KJIACCOB HAIPABIISIIOT BbIBOJ B 0KHO Output. O1Hako 3To HE Bcernaa
nenecoodpasno, ocobenHo s Release-konpuryparmuu. 3aMedyaTelbHBIM — CBOMCTBOM — METOIOB
kiaccoB Debug u Trace siBisleTcst TO, 4TO OHH MOTYT HMETh MHOro '"ciymiarenei", HarpaBisisi BBIBOJ
kaxaomy u3 Hux. CBoiicTBO LiSteners sTux KiaccoB BO3BpalllaeT pas3feisieMyl0 O0OMMH KiaccaMu
koJuteknuto ciymatenei - TraceListenerCollection. Kak u Besikasi KOJIIEKIHs, OHA UMEET Psi METOJIOB
s joOaBiaeHus  HoBbIX  caymiarenei: Add, AddRange, Insert-  u  BO3MOXHOCTh  yJaJICHUS
cnymarencii: Clear, Remove, RemoveAt u apyrue Mmetogpl. OOBEKTHI 3TOM KOJUIEKIHH B KauyecTBE
npeaka uMeroT abcrpaktHbiii kiace TraceListener. bubnamorexka FCL Brimouaer Tpu HeaOCTpaKTHBIX
MIOTOMKA 3TOT0 KJlacca:

— DefaultTraceListener - caymarenr 3Toro Kiacca, 100aBisIeTCs B KOJUICKIUIO TI0
YMOJIYQHUIO,  HalpaBisieT  BBIBOJ,  TMOCTYNAIOIIMA  TPH  BBI30BE  METOJOB
kiaccoB Debug u Trace, B okao Output;

— EventLogTraceListener - nocsutaet cooOrieH st B )XypHai coObitiii Windows;

— TextWriterTraceListener - HaIPaBIISET COOO0IIeHUs o0BeKTaM
kinacca TextWriter uiam Stream ; oObIYHO OAMH W3 OOBEKTOB ATOr0 Kilacca HAIpPaBJIsET
BBIBOJ] HA KOHCOJIb, IPYTOM - B (hail.

MoxxHO U camMOMy co037aTh IMOTOMKa aOCTPaKkTHOrO Kiacca, MpensyiokKuB, Hampumep, XML-
CIIyLIATEJNsl, HAIpaBJIAIOIEr0 BbIBOA B coorBercTByromni XML-gokyment. Kak Buaurte, cucrema
yIpaBJICHHUS BHIBOJIOM OYEHb T'MOKas, MO3BOJSIONIAS IMONYy4aTh M COXPaHATh HMHGOPMALUIO O XOHe
BBIYHCIICHUH B CAMBIX Pa3HBIX MECTaX.

ITomumo cBoiicTBa Listeners u metonoB mevaru, kiacckl Debug u Trace umeror u apyrue BakKHbIC
METOJBI M CBOMCTBA!

— Assert u Fail, nposepstoiire KOPpeKTHOCTh X0/1a BBIYUCICHUNW - O HHX MBI TTOTOBOPUM
0c000;

— Flush - meton, otnipaBastomuii coaepxanue Oydepa caymiarento (B ¢aiil, Ha KOHCOIb U TaK
nanee). Crneayer TOMHUTH, 4YTO JaHHBIe OydepusyroTcs, TMOITOMY MNPUMEHEHUE
merona Flush 3auactyro HeoOxoauMoO, WHa4Ye METOA MOMKET 3aBEPIIUTHCSA, a JaHHBIC
octaHyTcs B Oydepe;

— AutoFlush - 6yneBo cBoiicTBO, yka3biBaroliee, CIICAYET JIA MOCIIe KaX 01 OMepaIiiy 3amiucu
naHHble 3 Oydepa HampaBisATh B COOTBETCTBYIOUIMI kaHan. [lo yMomuaHUIO CBOMCTBO
BBIKJTIOYCHO, ¥ IPOUCXOJIUT TOJIBKO Oydepusanus TaHHBIX;

— Close - meton, omycroraromuii Oydepa u 3aKphIBAIOLIHIA BCEX CIYIIATENICH, MOCIIE Yero UM
HEJb3s HAPAaBISATH COOOIIECHUS.

Y KiaccoB ecTb W Jpyrue CBOWCTBA M METOJMBI, IO3BOJISIONIME, HANpUMEp, 3aHUMAThCS
CTPYKTYpPUPOBAHUEM TEKCTa COOOIICHHIA.

Paccmotrpum mpumep pa®oThl, B KOTOpPOM OTJafodHas WHOOpMAIMs HAMpaBiseTcs B pa3HbIC
KaHaJbl - OKHO BBIBOJIA, KOHCOJIb, (haiii:
public void Optima ()

{

double x, y=1;

x=y — 2*Math.Sin (y);

FileStream f = new FileStream("Debuginfo.txt",

FileMode.Create, FileAccess.Write);

TextWriterTracelistener writerl =

new TextWriterTracelistener (f);

TextWriterTracelistener writer2 =

new TextWriterTracelistener (System.Console.Out);
Trace.lListeners.Add( writerl);
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Debug.Listeners.Add( writer2);

Debug.WritelLine ("Uucyo caymarenen:" +
Debug.Listeners.Count) ;

Debug.WritelLine ("aBTOMaTHueckmut BEIBOI M3 Oybdepa:"+
Trace.AutoFlush) ;

Trace.WriteLineIf (x<0, "Trace: " + "x= " + x.ToString/()
+vvy=n+y);

Debug.WriteLine ("Debug: " + "x= " + x.ToString() +
Hyzu_l_y);

Trace.Flush{();
f.Close():;

B kommekumro cnymaTened BhIBOJA K CIHYIMIATENIO IO YMOJIYAHHWIO OOaBISIOTCS e€IIe JBa
cymatens kiacca TextWriterTraceListener. 3amMeTbTe, 4TO XOTS OHU JOOABISIOTCS METOJAMHU Pa3HBIX
kiaccoB Debug u Trace, nonamaroot oHM B 0JHY KoJuteKiuio. Kak u o0emano, oJuH U3 3THX CIIyIIaTeNeH
HaIpaBJIsieT BBIBOJ B (aiii, Apyroi Ha kKoHcodb. Ha puc. 1 Ha doHe okHA KOJa MOKa3aHbl TPU KaHaja
BBIBOJIA - OKHO Output, KOHCOJIb, (Gaii - copepKaIme OHY U Ty K€ HHPOPMALHUIO.

SotﬂmEmtrer-degutixcept..o X || Gopct Browser | TraceListerer Mocrx walcn Testingcs | Doty

53 —7 2 l",[.{u,‘ WExceptions. Testng :] I..;ugna(_) -

m" yhuton DedugAndEceptions’ (1 propct) —1
i pebugAndixceptions Pt =

= Raferences

%=
Files 3
["-.tutltf[r[_l"‘l..l t
_]oo;f\'hm TextWriterTraceliste

1Le3trean""lf—"g1r1 .txt", FileMode.Crea File
w TextWrciterTraceLi
¢ = new TexturiterTraceList

&) Testng.cs e.Listeners.Add({ writerl);
g.Listeners  Add{ writerZ): -
1g.WriteLine (" i:" + Debug. [‘Sh: ers.Count) §
Debug.WriteLine( sunon us Oydepa:”™ + Trace . Autoflu
Trace.W A "% "= " % x.TOString{) + "y =
:.'C‘b"'g % . . It e T AN oo, o N L },:,;
Trace.Flus -
[R— _{ - " ) Yucno cnywarenen:3
B < bl ADTOMATHHOCKMA Daicog M2 Bysepa:False
2 c D f Y a
e Form Help
Bripate e o U MlTrace: x= -0,682941969615793 y =
| - Fnuu NYUATENEN : -0.682941969615793 y =
MNATHY 3
v e ?m 'd i 5 any key to continue
A L1 Tl i e

lnebw_]
‘DebugindExceprions.exe' ! Loaded ‘ciivinntiassexbly)\gac\aystem. xml\1,.0.3300.0 b??nS:Ss:f;it
Uncno cmivaTenefi:3
aproxaTIECERt BMpon ux Gygepa:False

Trace: x= -0, 48294196961579) v = 1
Debug: x= -0,682949156961579) v » 1
The progeam '[1858) DebugAndExcestions . exe' has exited wich cogde O (Ox0).

Puc. 1. Tpu xanana BeiBOAa

Meton dJioiiia u yrBepakaeHus Assert

Pannee Gomblme HaaeXIbl BO3JIArauch Ha (hOpMalbHbIE METO/Ibl JOKA3aTeIbCTBA MPABUIBHOCTH
MIpOrpaMM, IMO3BOJISIONINE JOKa3bIBaTh KOPPEKTHOCTh MPOTpaMM aHAJOTUYHO JI0Ka3aTeIbCTBY TEOPEM.
PeanbHble ycnexu (opManbHBIX 10Ka3aTeIbCTB HeBeNUKU. [locTpoeHHe Takoro JoKa3aTeNnbCTBa He
Mpo1ec HarmruCaHusd KOppeKTHOﬁ nporpaMmsel, a OIIMOKU CTOJIb K€ BO3MOKHBI U YacCThbl, KaK 1 OIINOKH
IIporpaMMupoBaHus. TeM He MeHee, 3TH METOJbl OKa3alM CEPbE3HOE BIHSHHUE HA KYJIbTYpYy
IMPOCKTUPOBAHUA KOPPEKTHBIX IIpOorpaMM, IOABJICHUEC B [IPAKTUKEC MIPOTrpaMMUPOBAHUA MMOHSATHH
IIPEYCIOBUS U MIOCTYCIOBHSI, UHBAPUAHTOB U IPYTUX BAYKHBIX IIOHATHH.

OmHuM W3 METO/IOB J0Ka3aTeIbCTBA MPABMIBHOCTH TIporpamm Obu1 MeTon dDioiaa, mpu KOTOPOM
nporpaMMa pa3OuBajach Ha YYacTKHM, OKaMIIEHHBIE YTBEPXKICHHUAMHU - OYJIEBCKMMHU BBIPAXKECHUSIMHU
(mpenukaramu). VICTHHHOCTh HayalbHOTO IpeauKaTa AOJKHA ObLIAa CIIEOBaTh M3 BXOJHBIX JaHHBIX
nporpamMmmal. 3areMm AJI KaKAO0T0 ydaCTKa AOKa3bIBAJIOCh, UTO U3 UCTUHHOCTU MNPCAHKATA, CTOALICTO B
Hayaje yyacTKa, IIOCJI€ 3aBEpLUCHMs] BBINOJHEHUS COOTBETCTBYIOIIEIO y4YacTKa IPOTrpaMMBI
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rapaHTUPYETCs] MCTUHHOCTH CJEAYIOLIEr0 YTBEPXKICHMSI - TpeauKaTa B KOHIE ydacTka. KoHeuHbIH
MPEIUKAT ONMUCHIBAJ ITIOCTYCIOBUE MTPOTPAMMBI.

Cxema ®noiifja UCHONIB3YETCS HAa INpaKTUKE, N0 KpalHEeW Mepe, NMpOorpaMMHUCTaMH, HMEIOLUMU
BKYC K CTPOTMM METOJaM JI0Ka3aTelIbCTBA. Y TBEPKACHUS CTAHOBATCS YacCThbIO MPOTPAMMHOIO TEKCTA.
Camo [10Ka3aTeIbCTBO MOXKET M HE IMPOBOJUTHCS: Yallle BCEro Yy MPOTPaMMHUCTa €CTh YBEPEHHOCTb B
CIPaBEVIMBOCTH PACCTABICHHBIX YTBEPXKIACHUH W YOEKICHHOCTh, YTO TPHU JKCIIAHUH OH MOT Obl
MPOBECTH U  CTporoe JokazareinbcTtBo. B C# »a3Tra cxemMa MOJACpKUBACTCS TEM, UTO
kiaccel Debug u Trace umeror Mertox Assert, apryMeHTOM KOTOPOTO SBISICTCS yTBepkAcHHe. UTo
MIPOUCXOAUT, KOTJIa BEIYMCIIEHUE IOCTUTAET COOTBETCTBYIOIIEH TOUKHU U BbI3bIBaeTCs MeTo Assert? Eciu
HWCTUHHO OyJIEBO BhIpaKCHHUE B Assert, TO BBIYUCIICHUS MPOAOHKAIOTCS, HE OKa3bIBasi HUKAKOTO BIIMSHUS
Ha HOPMaJIbHBIN XOJ BBIYMCIEHUN. ECIIM OHO JI0KHO, TO KOPPEKTHOCTH BBIYUCICHUH 110]I COMHEHUEM, UX
BBITIOJIHCHHUE MIPUOCTAHABIINBACTCS U MOSBIISIETCS OKHO C YBEIOMJICHHEM O IMPOMU3OIIEANIEM COOBITHH, YTO

MOKa3aHO Ha puC. 2.
=

Test ocutput

ot Testing WriteToFke() e!Fom_d #oock propectsidebugandexcepions iestng.cafd 1)
af Chass L ManiStrinal ] ange) &yram_che Moo praiectsiyoet gancexceptionsicless 1 cs(20)

Bkt Rewy || loers

Puc. 2. Hapymenue yrBepxnaeHus Assert

B 31011 cuTyaruu y nporpaMMHCTa €CTh HECKOJIBKO BO3MOYKHOCTEN:
— TIpepBaTh BBIMOJHEHUE, HAXkKaB KHOIKY Abort;
— nepeilTu B pexuM oriaaku (Retry);
— MPOJOJKUTH BBIYUCIIEHHUS, IPOUTHOPUPOBAB YBEIOMJIICHHE.
B nocnegnem ciywyae cooOuieHHEe O BO3HMKIIEH omMOKe OyAeT MOCIaHO BCEM CIIyIIATEIsIM
komnekiuu TraceListenerCollection.
PaccmoTpum nipocToit mpuMep, AEMOHCTPUPYIOIINA HAPYIIEHUE YTBEPKICHUS:
public void WriteToFile ()
{
Stream myFile = new
FileStream("TestFile.txt",FileMode.Create,FileAccess.Write);
TextWriterTracelistener myTextListener =
new TextWriterTracelistener (myFile);
int y = Debug.Listeners.Add (myTextListener);
TextWriterTracelistener myWriter =
new TextWriterTracelistener (System.Console.Out);
Trace.Listeners.Add (myWriter) ;
Trace.AutoFlush = true;
Trace.WritelLine ("aBTOMaTMUECKUNM BHBOI U3 Oydepa:"
+ Trace.AutoFlush);
int x = 22;
Trace.Assert (x<=21, "Illepebop"):;
myWriter.WriteLine ("BelBOO TOJIBLKO Ha KOHCOJB") ;
//Trace.Flush () ;
//BHBOO TOJILKO B (ain
byte[] buf = {(byte)'B', (byte)'y'};
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myFile.Write (buf,0, 2);
myFile.Close();

Kak u B nopeapiaymieM mnpumepe, 34AC€Cb CO3Jar0TCd  JABa CIYHIATCIId, HAIPaBJIAKOIINC
BBIBOJ] OTJIQJIOYHBIX  COOOIIEHH HAa KOHCONb ¥ B (ain. Korma mnpowmsonuio  HapylieHue
yTBepKACHUS Assert, OHO OBLIO TPOUTHOPHPOBAHO, HO COOOIICHWE O HEM AaBTOMATHYECKH OBLIO
HAIPaBJICHO BCEM CIIymIaTeNsiM. MeTol Takke JeMOHCTPHUPYET BO3MOXKHOCTB MMapauIeIbHON PalbOThI C
KOHCOIIBIO U (haiiimoM. Ha puc. 3 mokazaHbl pe3yabTaThl 3aMUCH B (aiii:

&} restrile < Notepad _|o] ¥
Fie EdU Format Hep

ETOMATWHECHMA BRiBOR M3 DyfiepatTrue |af
Fail: Nepabop
By

Puc. 3. ®aiin ¢ 3anmckio cOOOIIEHUs 0 HAPYIICHUH yTBEPKIAeHUs Assert

Bapuarueit merona Assert seisiercsi merop Fail, Bcerma mnpuBOIAIIMA K IOSBICHHIO OKHA C
COOOIIEHWEM O HAPYIICHUW YTBEPXKACHHS, TMPOBEPKA KOTOPOTO OCYIIECTBISCTCS OOBIYHBIM
IPOTPaAaMMHBIM ITyTEM.

Kiaaccnl StackTrace u BooleanSwitch

B  oOubmuoreke @ FCL  umerorcs ©  JOpyrue  KJIacChl,  IOJIE3HbIE  IPH OTJIAJKe.

Kiacc StackTrace mo3Bossier [IOIy4YUTh IIPOrpaMMHBII JNOCTYI K CTEKY BBI30BOB.
Kiacc BooleanSwitch npenocrasnsier MexaHn3m, aHaJOrMYHBII KOHCTAHTAaM YCIOBHO# kKomnusiiuu. OH
pasperaer OIIpEeAECIAT KOHCTaHTBI, UCIIOJIb3YEMBIE HO3XKE B METOJIE YCIIOBHOM

neuatu Writelf kmaccos Debug u Trace. Motis 5TOro MexaHu3Ma B TOM, YTO KOHCTaHTBI MOXKHO MEHSTH
B (haiine KOH(PHUTYpaIUU IPOCKTA, HE U3MEHSISI KOJ] IIPOCKTA M HE TPEOys €ro MepeKOMITHIISIIUH.

3 Oraaaka npoekra B Visual Studio 2019

B C#, kxak u B apyrux nossusiuxcs 10 .NET s3pikax, riiaBHas MeTOMKA MO OTIAJKE COCTOUT B
N00aBICHNH TOYEK OCTAHOBA M M3YYEHHH TOTO, YTO MPOUCXOIUT B KOAE B KOHKPETHBIE MOMEHTHI BO
BpEMs €r0 BBIIOJIHEHHUS.

Touku ocraHoBa

Touxy ocmanoea (breakpoint) B Visual Studio mMoxHO momemniate Ha J10OyI0 CTPOKY Koja,
KOTOpasi B JEUCTBUTEIBHOCTH BBIMONHSAETCS. CaMblil MPOCTOM CMOCO0 — IIETUOK Ha HEO0OXOAMMOM
CTpOKE B OKHE peJlakTopa KoJia BHYTPH 3aT€HEHHOM 00JIacTH BJOJb JIEBOTO Kpas OKHA JOKyMEHTa (WM
BBIJICJICHUE HY)KHOW CTPOKH M HaXkaTue KiaBuim <F9>). 3To MpUBOAMT K pa3MEIICHUIO B JaHHOW CTPOKE
TOYKH OCTAaHOBAa, KOTOpas BBI3BIBAECT TMpEphbIBAHME MPOIEcca BBHIMOIHEHUS U Tepenady yIpaBICHHUS
ornamuuky. Kak u B mpenpiaynmx Bepcusx Visual Studio, Touka ocranoBa o0Oo3HauaeTcs OOJBIIUM
KPYXXKOM ClIeéBa OT COOTBETCTBYIOIIEH CTpPOKM B OKHe perakTopa konxa. Kpome toro, Visual Studio
BBIJICJISIET CaMy CTPOKY, OToOpaxast ee TeKCcT U (hoH pa3HbIMH 1BeTaMu. [1lemdok Ha Kpy»KKe MPUBOAMT K
YIAJIEHUIO TOYKH OCTaHOBA.

Ecnmu ocTaHOB Ha ONpeeNieHHON CTPOKE KaXKABIA pa3 HE TMOAXOIUT JUTS PEIICHHs] HMEIOIIeHCs
poOJIeMbI, MOKHO CO3/1aTh TaK Ha3bIBAEMYIO YCJIOBHYIO TOUKY OCTaHOBA. [l 3TOro BHIOEPUTE B MEHIO
Debug (Otnanka) nynkr Windows --- Breakpoints (OxHo --- Touku octaHoBa). OTKpoeTcsi AMaIOroBOe
OKHO, TO3BOJISIIONIEE yKa3aTh JKEJAeMble JETalli JJIsl TOYKH OCTaHOBAa. B 3TOM OKHE MOXHO BBIOJIHSATH
CIEeAYIONIUe NEeUCTBUS:

— VYKa3arb, 4TO BBIINOJHEHUE JIOJDKHO HPEPHIBAThCS JIHMIIL MOCIE MPOXOXKJICHUS TOYKH OCTAHOBA
OTIpeIeIEHHOE KOJIMIECTBO Pa3.

— VYkazarp, 4TO TOYKa OCTAHOBA JIOJDKHA BCTYNaTh B JACUCTBUE MPHU Ka)XJIOM N-HOM JOCTHKEHUH
CTPOKH, Hampumep, npu KaxaoMm 20-M ee BBINOJIHEHWH (3TO YAOOHO TMpH OTIaaKe OOJBIIHX
IIUKIIOB).

- 3aiaTh TOYKM OCTAaHOBA OTHOCHTEIHHO NMEPEMEHHBIX, a HE KOMaH. B TakoM ciydyae HaOmoeHne
OyZeT BecTUCh 3a 3HAYCHHEM YKa3aHHOW TEPEMEHHOH, W TOYKM OCTaHOBa OyayT
AKTUBU3UPOBATHCS MPHU KaXJAOM U3MEHEHUU 3HAUEHUS ATOU mepeMeHHOo#. OJHaKo 3TOT BapuaHT
MOKET CHJIBHO 3aMEJIUTh BBIIOJHEHHE KOJA, MOCKOJIBbKY Ha IPOBEpPKY, HE HM3MEHWIOCH JIU
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3HAQYCHHUE OTCJICKUBACMOM IEPEMEHHOMN I0CIE BBINOIHEHUS KaKIOW O4YEepeqHOM HMHCTPYKLHUH,
OyZeT TpaTUThCA JOMOIHUTEIBHOE BpeMsl poIieccopa.

Crnexenus

[Tocne cpabarpiBaHMs TOYKM OCTaHOBAa OOBIYHO HEOOXOJUMO IMPOCMOTPETh 3HAYCHUS
nepeMeHHbIX. [Ipome Bcero 3To caenarb, HaBeAsl Kypcop MBIIIM HA UMs MHTEPECYIOLIEH IepEMEHHOU
IpsIMO B OKHE pelaKkTopa Koja. JTO MPUBOJUT K MOSBICHUIO HEOOJBIIOTO BCIUIBIBAIOLIETO OKOIIKA, B
KOTOpPOM II0Ka3aHO 3HAUYEHUE JIaHHOM IEPEMEHHON; 3TO OKOLIKO MOXXHO pPa3BEpPHYTh, UTOOBI
MIPOCMOTPETH JAOMOIHUTENBHBIE JIETAIIH.

Jigs  mpocMOoTpa  3HAuUEHUH IEPEMEHHBIX MOXKHO TaKK€ HCIOJb30BaTh OKHO  Autos
(Asmomamuyeckue). OkHO Autos mpeacTaBisieT cOO0H OKHO C BKJIAJKaMU, KOTOPOE MOSBISIETCS JIMIIb
TOrAa, KOTJa IMporpaMMa BBIIOJHIETCS B peXHME OTHaaku. Eciu Bel €ro He BUAHWTE, MONpoOyiiTe
BBIOpaTh B MeHIO Debug (Otnanka) myHkT Windows --- Autos (OkHa --- ABTOMaTHYECKHUE).

B oTOoM OKHE pAIOM C TEPEMEHHBIMH, KOTOPBIE SBISIFOTCA KJIACCAMU WJIHM CTPYKTYpaMu,
oToOpaxkaeTcs MUKTOrpaMMa C H300pakeHHMeM 3Haka 'IUIoc", IIEMYOK Ha KOTOpPOM IO3BOJISIET
pa3BepHYTH IIPEICTaBICHUE IEPEMEHHON U IPOCMOTPETh 3HAUEHUS €€ MOJIEH.

Tpu npennaraeMbiXx B 3TOM OKHE BKJIQJKU MpeIHA3HAYCHbI JJI1 HAONIO/IEHUs 332 NIEPEMEHHBIMU
TpeX pa3HbIX KaTErOpUi:

— Bkuagka Autos (Aémomamuueckue) O3BOJISET MPOCMATPUBATH 3HAYCHHSI HECKOJIBKUX TOCTIEIHUX
MEPEMEHHBIX, K KOTOPHIM OCYILECTBIISIICS JOCTYII B TIPOIIECCE BBITOIHEHUS IIPOTPAMMBI.

— Bkunagaxka Locals (Jloxanbhvie) TO3BONSET MPOCMATPUBATh 3HAUYEHHUS IMEPEMEHHBIX, K KOTOPBIM
MOJTyYaeTCs IOCTYI B METO/IE, BHIMOJIHAEMOM B TEKYIIIMA MOMEHT

— Bkuaaka Watch (Cneswcernue) mo3BosisieT NpPOCMATPUBATh 3HAYEHUS JIFOOBIX HHTEPECYIOIIUX
MEPEMEHHBIX 32 CUET SIBHOTO YKa3aHHUS MX UMEH HETOCPeACTBEHHO B okHe Watch.

Nckmouenus

HckmroueHust SBISIFOTCS 3aMedaTelIbHBIM CPEICTBOM JUIS OOECTICUCHUsT HaJIeKalIed o0paboTKu
OIIMOOK B MOCTaBIsIEMOM MPUJIOKEHUH. B cilydyae mpaBUIbHOTO MPUMEHEHHSI OHU MO3BOJIIIOT 00pecTu
YBEPEHHOCTb B TOM, YTO NPUJIOKEHUIO YAACTCSA CIPABUTHCS C TPYAHOCTSAMH, a IMEpe] IMO0JIb30BaTEIEM
HUKOT/Ia HE TOSIBUTCS JIHAIOTOBOE OKHO C TEXHMYECKHUM OIKcaHueM Hemosanaku. K cokaneHuro, BO
BpeMsl OTJIa/IKM UCKJIFOUEHUS HE CTOJIb 3aMeuaTesibHbl. Ha To nMerores dee npuuunbi:

—  €CJIM UCKJIIOYEHHE BO3HUKACT BO BpeMs OTJIAAKH, YaCTO HE HY)KHO, YTOObI OHO 00pabaThIBaoch
aBTOMATHUYECKH, OCOOCHHO €CIM 3TO MOJpa3yMEBaeT aKKypaTHOE 3aBEpILEHUE IPOTrPAMMBI.
HampoTus, oTnaguuk A0KEH MOMOYB BBISICHUT, M0 KaKOW MpUYMHE BO3HUKIIO 3TO UCKIIOYEHHUE.
KoHneuHo ke, TpyAHOCTb COCTOUT B TOM, YTO B Cllydae HalMCaHMsI KaueCTBEHHOTO HAJI€KHOIO U
0TKa30yCTOMYUBOTO KOJIa, MporpaMma OyJIeT aBTOMaTH4YeCKH 00pabaThiBaTh MPAaKTHUUECKU BCE, B
TOM YHUCJIE€ U HEMOJAAKH, KOTOpbIE TpeOyeTCsl OOHAPYKUTb.

— €CIM BO3HHMKJIO HCKJIIOYEHHE, Uil KOTOpPOro He OBIIO TNpeaycMOTpeHO o0paboTdHKa,
ucnionsstomas cpena .NET Bce paBHO Oyner mbiTaThes ero Haitu. K cokaneHuto, K MOMEHTY,
KOrJja OHa OOHApyXUT, 4TO OOpabOTUYMK HE CYLIECTBYET, BBHIMOJIHEHHUE MpPOrpaMMbl Oyner
3aBepuiatbcs. HHUKakoro creka BBI3OBOB, CJEAOBAaTENbHO, HE OCTaHETCA, U MPOCMAaTpUBATh
3HA4YEeHHUs KaKUX-JINOO MepeMeHHbIX Oy/1eT HEBO3MOXKHO, IIOTOMY YTO BCE OHU OyIyT HAaXOAUTHCS
3a mpejenamMu 00JacTH BUTUMOCTH.

KoHeuHO, MOXHO yCTaHaBIMBAaTh TOYKM OCTaHOBa B Oiokax catCch, Ho 3To wacTo ocobo He
[IOMOTaeT, MOCKOJbKY IMPHU JIOCTH)KEHUHU OJoka catch MOTOK ympaBieHUS MO ONPEAENEHUIO0 MOKHHET
COOTBETCTBYIOLIMM OOK try. DTO O3HayaeT, yTO MEpeMEHHbIE, 3HAYCHHs] KOTOPBIX, CKOpEe BCero,
CJIEIOBAJIO M3YUYUTh JIA BBIICHEHHUS TOTO, YTO MOLLIO HE TaK, MOKMHYT 00jacTh BuauMoctu. He Oyner
Ja)ke BO3MOXKHOCTH TPOCMATPUBATh TPACCUPOBOYHBIC TaHHBIC CTEKa JUIS BBIACHEHHUS, KaKOW METO]
BBIMIOJTHSJICSI BO BpeMsi cpabarbiBaHus omeparopa throw, mocKoibKy yrpaBlieHHE YK€ MOKHHET 3TOT
Mmetoa. Pazymeercs, momenieHre TOUKA OCTaHOBA B oniepaTop throw mo3BoiUT peumTs 3Ty npobiaemy, HO
HaJ0 YYUTHIBaTh, YTO TMPHU HAMHCAHWHU KOJA 3alIHMIICHHBIM 00pa3oM omepatopoB throw Oymer B Koje
oueHb MHOTO. Kak Torna yranare, Kakoi U3 HUX cpabaThIBaeT U MIPUBOJUT K T€HEPALIUN UCKITIOYCHHUS?

Ha camom nene B Visual Studio mpennaraercst oueHb A€MCTBEHHOE pemieHue. Ecnu 3arnsHyTh
B MeHI0 Debug (Otnaaka), To MoXHO OyneT oOHapyXWUTh TaM NYHKT Exceptions (Hcknouenus). B
ciydae BBIOOpa ATOTO IMyHKTAa OTKpBIBaeTCS nuanoroBoe okHo Exceptions (MckmroueHus). 9To OKHO
MO3BOJISIET YKA3bIBATh, YTO JTOJDKHO MPOUCXOAUTH MPU BbIIade MCKITIOUYCHHsS. 3/1€Ch MOXHO yKa3aTh, YTO
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BBIITOJIHCHHUC JOJIZKHO IMIPOJO0JIZKATBCS UK K€ OCTAHABJIMBATLCA C IICPCXOA0M B PCIKUM OTJIIAAKH, B CJIyUac
94ero MPOM30MIET OCTAHOB, a OTJIAAYUK OKKETCS MPSIMO Ha caMoM omepaTtope throw:

( Exceptions |i‘_]—zh1

Break when an exception is: Add... |

MName Thrown User-unhandled

=) Commeon Language Runtime Exceptions 4

). JScript Exceptions
- Microsoft.Script.)ScriptException

+- System
+ System.Collections.Generic
+ System.ComponentModel

+)- System.CompenentMedel.Composition Recet Al
+- System.ComponentModel. Composition Primitives | Reet |

+ System.CompenentModel DataAnnotations
+ System.ComponentModel Design

+ System.CompenentMedel Design.Serialization [ ok l

+ - Systern.Configuration

N e R s

: Cancel |
.. Swetern Cnnfinnratinn Tnetall i |

Visual Studio u3BectHO 000 BCex Kiraccax MCKIFOUEHHH, KOTOPBIC JOCTYITHBI B 0a30BbIX KJIaccax
NET, u 0 MHOTMX TakuX HCKJIIOUYEHHUSIX, KOTOPHIX MOTYT BbIAaBaThCs 3a mpenenamu cpensl NET.
Pacrio3naBaTh aBTOMAaTHUYECKH CHELMATbHBIE KJIAcChl HCKIIOYEHHH, CO3/1aBaeMble pa3pabOTYMKAMU,
Visual Studio He ymeeT, HO MO3BOJISIET BPYYHYIO J00aBJIATh TaKWE KIACChl MCKIFOUEHHH B CITHCOK H,
CIIeIOBATENbHO, YKa3blBaTh, KaKU€ M3 TaKUX HCKIIOYEHUH JOJDKHBI MPHUBOJIUTH K HEMEIJICHHOMY
MPEKPAICHUIO BBITIOJIHEHUS MpWiaoXKeHus. Jisg 3Ttoro HEoOXoauMO MICHKHYTh Ha KHomke Add
([{ob6asums), KOTOpasi aKTUBU3UPYETCsI MPH BBHIOOPE CaMOr0 BEPXHErO y3ja B JIEPEBE, U BBECTH HUMS
CTIEIMAIBHOTO KJIACCa UCKITFOUEHHUS.

JlononHuTebHBIE KOMAH/IBI OTIAIKH UCXOTHOTO KOJIa

KoMmuisiiiisi TTpakTUYEeCKH BCETO0 KOMMEPUYECKOTO IMPOTPaMMHOTO 00eCrieYeHHusT Ha CTaauu
OTJIa/IKU U HA CTa/IMH TOJATOTOBKH OKOHYATENHHON BEPCHH MPOAYKTa JOJKHA MPOBOJAUTHCS HEMHOTO TO-
pazHomy. Cpena Visual Studio cmocobHa moHMMAaTh 3TO, MOCKOJBKY COXpaHsieT nHpopmaluoo 000 Bcex
napaMmerpax, KOTOpble € HaJJeKHUT MepenaBaTh KOMIHUIATOpY. s MOaAepKKd pa3HbIX BapHaHTOB
KOMITOHOBKH mpoekTa Visual Studio morpelyercst coxpaHsTh mofoOHyr0 uHGoOpMaIiuio B Oojiee yem
OJTHOM HK3eMIulsipe. Pa3Hble 2K3eMIUISpbl Takoil WH(pOpMaluu Ha3biBaloTCa KOoHuUrypauusmu. [Ipu
co3manuu mpoekra Visual Studio aBToMaTHuecku mpeajaraeT Ha BBIOOp JIBE TakUX KOHQUIypaluu,
KOTOpbIE Ha3bIBAIOTCs, COOTBETCTBEHHO, Debug (OTananka) u Release (Beimyck):

- Koungueypayuss Debug 0ObIYHO yKa3bIBa€T, YTO HHUKAKHWE OINEpalid 10 ONTHUMHU3AINU
BBHITIONHATHCS HE JIOJDKHBI, B HCIIONHSAEMOM KOJE JOJDKHA MPUCYTCTBOBATH JOMOTHUTENbHAS
oTiamoyHas WHpOpMaNus, a KOMIWIATOP AOJDKEH Mperoiararb, 4TOo B KOJE OIpeaeieH
MIPETPOIIECCOPHBIN cUMBOI OTNaaku Debug, ecnu TOIbKO OH HE OBLIT SBHO OTMEHEH C MOMOIIIBIO
nupekTuBbl #undefined.

- Kongueypayus Release yka3piBaeT, 4YTO KOMIWIATOP JODKEH TIPOBOAUTH B OTHOIICHUU
KOMITHJIMPYEMOTO KOJIa OINTHUMHU3AIMI0, B HCIOJHIEMOM KOJ€ HE JOJDKHO NPHUCYTCTBOBAThH
HUKAKOW JTOTIOJHHUTENhHOW HMH(OpMAINK, a KOMIMJISATOP HE JOJHKeH MpeArojaraTh Hajlundue
npernpoieccopHoro cumsoiia Debug.

MOoXHO TakKe ONpeneNsiTh COOCTBEHHBIE KOH(PUTYpallMd. DTO HEOOXOAUMO, Hampumep, AJs
KOMITOHOBKH TIPWJIOKCHHS C HECKOJBKUMHU OTJIMYAIONIUMUCS BepcHUsMH. PaHbIle H3-3a TpodiieMm,
CBSI3aHHBIX C mopanepkkoi kogupoBku Unicode B Windows NT, Ho He B Windows 95, ans mMHOrux
npoekToB Ha C++ OBLIO MPUHATO cO37aBaTh JBe KoH(urypamuun — oxaHy st Unicode, a BTOpytO
st MBCS (multibyte character set — nHa6op MHOTOOAHTHBIX CUMBOJIOB).

BoinosineHue padoTnbi:

1. Pa3zpaboraiiTe MpOEKT B COOTBETCTBUU C BAPHAHTOM.

2. mepelauTe B peXUM OTIaAKU. [Ipu ocTaHOBKE BBIMOJHEHUS MPOTpamMMbl 100aBbTE B OKHO
MIPOCMOTPA HAMMEHOBAHUSI HECKOJIBKIX MHTEPECYIOINX Bac mepeMeHHBbIX.
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3. Be1zoBuTe 0KkHO npocMoTpa. Jlanee BBINONHSANTE nmporpaMmy Io maram. B okHe mpocmoTpa
MO>KHO HaOJI0AaTh HHTEpecyrone Bac nepemeHHble.

4. YcraHoBUTE B IPOrpaMM€ HECKOJIBKO KOHTPOJIBHBIX TOYEK M 3allyCTUTE IMPOrpaMMy Ha
BBIITOJIHEHUE.

5. IIpocMOTpUTE 3HAYEHHUSI MHTEPECYIOIIMX Bac nepeMeHHbIX ¢ MOMOIIBK OKHA MPOCMOTpPA, TaK
e KaK 3TO ObUIO MPEJIOKEHO B PEIBIIYIEM TyHKTE.

6. Ilpu ocTaHOBKE BBINOJIHEHHSI IMPOTrpamMMbl OTKPOMTE OKHO U IPOCMOTPUTE 3HAUYECHHUS
uHTepecyromux Bac nepemenHbix. M3MeHuTe 3HaueHHe KaKOW-HUOYIb MEPEMEHHOMW, 3aIucaB HOBOE B
OKHO.

7. BeITIOTHUTE TaKoE K€ 3a/IaHMs, HCTIOJB3Ys TOUKH ocTaHoBa (Breakpoint).

8. Ilpomomxure OTIAAKy pa3pabaTbIBAeMON MPOrpaMMbl, HCIOJIB3YS HABBIKM pPabOTHl ¢
OTJIATUMKOM.

4 UHcneknusi KOJAa MOayJieil mpoeKTa

He Bo Bcex ciyyasx BO3MOXHa pa3padOTKa aBTOMAaTHYECKHMX WM XOTS OBl 4YETKO
(dhopManM30BaHHBIX PYYHBIX TECTOB JUIS MPOBEPKH (PYHKIIMOHAIBHOCTH IMPOTPAMMHON CHCTEMBI. B
HEKOTOPBIX CIIy4asX BBIIOJHEHHE MPOrPaMMHOIO KO/, MOJBEPraéMoro TECTUPOBAHUIO, HEBO3MOKHO B
YCIIOBHSIX, CO3/1aBa€MbIX TECTOBBIM OKPYXEHHEM (Hampumep, BO BCTPOCHHBIX CHCTEMaX, €ClId
MPOrpaMMHBIN KOJ TpelHa3HaueH AJisi 00pabOTKU MCKIIOYUTENBHBIX CUTYallud, CO3/1aBa€MbIX TOJIBKO
IpH YCTAaHOBKE CHUCTEMBI Ha peajbHOe oOopyaoBaHue). B apyrux cimydasx BepupuIupyeTcs He
MPOrpaMMHBIN KO/, a NPOEKTHas IOKYMEHTalMs Ha CUCTEMY, KOTOPYHO HeNlb3sd 'BBINOJHUTH' WIH
co31aTh IS HEE OTHEJbHBIE TECTOBbIC MpuMephl. M B TeX W B Apyrux ciaydasx OOBIYHO MpUOEraroT K
METOAY 3KCHEPTHBIX HCCIE0BAHUI IPOrpaMMHOTO KoJIa 1581071 JIOKyMEHTaluu
HA KOPPEKMHOCHb U HENPOMuU8opeyUu8oCms.

Takue »SKCIEepTHBIE HCCIEIOBaHUS OOBIYHO HA3bIBAIOT MHCIEKIMSIMH WJIA MPOCMOTPAMH.
CymrecTByeT J1Ba THUIIAa HHCIICKIMA — HEPOpMaIbHbBIE ¥ OPMAIILHEIE.

@dopmManbHas MHCHEKIMS SBJIAETCS YETKO YIPABISIEMBbIM IIPOLECCOM, CTPYKTypa KOTOPOTO
OOBIYHO YETKO OIpPEACNIeTCS COOTBETCTBYIOIIMM CTaHAApTOM TMpoeKTa. Takum oOpa3om, Bce
dbopManbpHble HMHCIEKIMM HUMEIOT OJMHAKOBYIO CTPYKTYPY U OJMHAKOBBIE BBIXOJHBIC JIOKYMEHTHI,
KOTOPBIE 3aT€M HCTIOIB3YIOTCS MPU pa3padOTKe.

@®axkT Havana GopManbHOW WHCHEKIMU YeTKo (pukcupyercs B oOImiei 0aze MaHHBIX MPOEKTa.
Taxke (UKCUPYIOTCS JOKYMEHTHI, MOJABEpPraeMble HHCIEKIIMH, CIHUCKU 3aMeYaHWi, OTCICKHUBAIOTCA
BHECEHHBIE 10 3aMEYaHUAM U3MEHEeHHsI. DTUM (popMaibHaAs MHCIEKIIUS TOX0Ka HAa aBTOMAaTU3HPOBAHHOE
TECTUPOBAHME — CHUCKH 3aMEYaHUM WMEIOT MHOTO OOIIEro C OTYETaMH O BBIMTOJHEHHUH TECTOBBIX
IIPUMEPOB.

B xome ¢opManbHOIl WHCHEKIIMM TPYIION CHENMATMCTOB OCYIIECTBISETCS HE3aBUCHUMAs
IPOBEPKA COOTBETCTBUS HHCIEKTUPYEMBIX [JOKYMEHTOB HCXOIHBIM JOKyMeHTaMm. He3aBucuMOCTb
MPOBEPKU O0OECTIeUnBaAETCS TEM, YTO OHA OCYIIECTBISAECTCS WHCIEKTOpPaMH, HE Yy4YaCTBOBABIIMMH B
pa3paboTke HMHCIEKTUPYyeMOro JoKyMeHTa. Bxomamu mpomecca ¢GopManbHOW WHCHEKIUHU SIBISIOTCS
WHCIEKTUPYEMbIE JTOKYMEHTBHl W MCXOJIHbI€ JIOKYMEHTBHI, a BBIXOJAAaMU — MaTe€pUalibl WHCIEKIIUH,
BKITIOUAIOIIUE CRUCOK OOHAPYKEHHBIX  HECOOTBETCTBMM M pemieHne 00 W3MEHEHMH CTraTyca
WHCIIEKTUPYEMBIX JOKYMEHTOB. puC. | HILTIOCTpUpPYET Mecmo HOPMaTBbHOM HWHCIIEKIIUM B TIPOIECcce
pa3paboTKu MPOrPaMMHBIX CHCTEM.
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Puc.1. Mecto hopManbHOI HHCHEKIUHU B TIpoliecce pa3paboTKu MIPOrpaMMHBIX CUCTEM

Xoxa padoTbI:

3aganme 3. Cremys ykazaHusIM, CO3[aiiTeé MpOTpaMMy, KOTOpas 3ampaliuBaeT y HOBOTO
COTpYOHUKa UM, (paMuIuIi0 U AaTy pokiaeHus. Bel Oynere XpaHUTh 3Ty MHGOpPMAIMIO B CBOMCTBax
HOBOI'0 Kjacca ¢ uMmMeHeM Person, W co3maaute METOA Kjacca, KOTOPbIA OyJIEeT BBIUMCIATH TEKYLIUN
BO3pacT HOBOTO COTPYAHHKA. DTOT MPOEKT HAYYUT Bac CO37aBaTh COOCTBEHHBIE KIJIACCHI, IK3EMILISPHI
KJ1acCOB (OOBEKTHI) a TAKKE KaK MCIOIB30BATh ATH KIIACCHI B IPOIIeIypax COOBITHI Ballei mporpaMMel.

JloGaBieHue B Balll MPOEKT HOBOT'O Kilacca

Knacc, onpeneneHHbli 110J1b30BaTENEM, O3BOJISET ONPEAEIIUTh B IPOrpaMMe Ballll COOCTBEHHbBIE
00BEKTHI, KOTOPbIE UMEIOT CBOMCTBA, METO/IbI U COOBITHSI, TOUHO TaK K€, KaKk OOBEKTHI, CO3/JaBacMble Ha
dhopmax Windows ¢ momoIibio 31eMeHTOB yrpasiaeHus: u3 O0aactu 3aeMeHTOB. UTOOB! 100aBUTH B Balll
MIPOEKT HOBBIN Kiacc, menkHute B MeHto [Ipoekt (Project) Ha komanzae /lo6aButh kiacc (AddClass), a
3aTeM ONpENENIUTE 3TOT KJIACC C MOMOUIBI0 KOJa MPOrpaMMbl M HECKOJIbKMX HOBBIX KIIIOUEBBIX CJIOB
VisualBasic.

Co3nanue npoexra PersonClass

1. 3amycrute MicrosoftVisualStudio2019, sarem co3maiiTe B CBOE# Mamke HOBBIA MPOEKT C
umenem MyPersonClass.

2. Ucnonp3yiite smemenT ymnpasienus Label u mobaBbre B BepxHeit wyactu dopmer Forml
JUTHHHYIO METKY.

3. Hcnonw3yiite snemeHT ymnpasieHus 1extBox u HapucyiiTe moa MeTKoOH JBa IIMPOKHUX
TEKCTOBOTO MOJISI.

4. Hcnonw3yiite snemeHT ynpasieHus DateTimePicker u HapucyiiTe moa TEKCTOBBIMH MOJISIMHU
00BEKT BbIOOpA AATHI U BpEMEHHU.

5. MHcnonp3yiiTe smeMeHT ympasieHus Button u mapucyiite moa oObekToM BBIOOpa HaThl U
BPEMEHH KHOIIKY.

6. VYcranoBute A1 00bEKTOB (POPMBI CIIETYIOIINE CBOMCTBA:

OobexT | CBOliCTBO YcraHoBka
Labell Text Beeaute nms, haMuiInio U JaTy poKJIeHUS COTPYIHUKA.
TextBox1l | Text Nwms
TextBox2 | Text damMuius
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Buttonl Text OT00pa3uTh 3anuch

Forml Text Kiacc Person

7. Bama ¢opma 10KHA BEITIISIIETh IPUMEPHO TaK.

Orto 06a3oBbIii WHTEpdeiic Mmonb3oBaTeNs Uit (OPMBI, KOTOpas OMpPEeNsieT 3alich HOBOTO
coTpynHuka Gupmbl. (Jta popma HE MOIKIIOYEHA K 0a3e JaHHBIX, TAK YTO XPAHUTHCS MOXKET TOJIBKO
onHa 3amuch.) Termeph BB JOKHBI JTOOABHTH B MPOCKT KJIACC ISl XpaHEHUsS WHPOPMAIMU U3 ITOU
3aITUCH.

8. Ilenkuure Ha Komauzae /Jobasums kiacc(AddClass) B mento IIpoexm (Project). VisualStudio
OTKPOET UAJIOTOBOE OKHO /[obasnenue Hosoeo snemenma (AddNewltem), mokazaHHOE HUXKE.

JuanoroBoe okHO J[0OaBlieHEe HOBOTO 3JIEMEHTA JaeT BO3MOXKHOCTH 3a7]aTh UMl BAIlIETO Kiacca.
Korna BbI mpucBonTe MMs, 0OpaTHTE BHHUMaHHUE, YTO Bbl MOXKETE COXPAHHTh B HOBOM MOJYJIE Kiiacca
HECKOJIBKO KIJIACCOB M YKa3aTh UMs, KOTOPOE OYAET /ISl HUX OOIIUM.

9. Bseaure B TekcroBoMm mosie Mms(Name) ums Person.vb, a satem mienkuute /Jobasume.
VisualStudio otkpoet B PegakTope koja mycToii MOayJib Kilacca U 100aBuT uMs Qaiina Person.vb B Bam
npoekT B Obo3pesamerne peuienuil, Kak MOKa3aHO Ha PUCYHKE.

OO0bsiB/IeHHE IepeMEHHBIX KJIacca

[Tox onepaTopom miporpammel PublicClassPerson BBenuTe crieayromme oObsIBICHHS IIEPEMCHHBIX :

3nech Bbl OOBSBISETE JIBE INEPEMEHHbIC, KOTOpble OyIyT MCIIOJIB30BaHbl HMCKIIOYUTEIBHO B
MoOJyJIe Kjacca Ui XpaHEHUs 3HAYEHWH JBYX CTPOKOBBIX CBOMCTB. I[lepemeHHbIE OOBSIBIEHBI C
IIOMOILBIO KJIOUeBOro cijoBa Private, Tak kak mo cornameHuto VisualBasic mporpaMMHCTBI JT0JIKHbI
JiepaThb BHYTPEHHUE IEPEMEHHBIE KJlacca 3aKpbITBIMU - JPYIMMH CJIOBaMH, HEIOCTYIHBIMHU JUIS
IIPOCMOTpa U3BHE CAaMOr'0 MOJyJIs Kjacca.

Co3nanue cBONiCTB

1. Tlon oObsiBIEHHEM NEPEMEHHBIX BBEAMTE CIENYIOIIMN ONepaTop HpPOrpaMMbl U HAXXMHUTE
knasumty (Enter):

OTOT omepaTop CO3/1aeT CBOWMCTBO Bamiero kiacca ¢ umeHeM FirstName, koTopoe MMeeT THM
String. Koraa Bbl Haskmere (Enter), VisualStudio HemenneHHO co3aacT CTPYKTypy Koja JJis OCTaJbHBIX
JJIEMEHTOB OO0BSABICHHMs CBOWcCTBA. TpeOyeMbIMH 53J€MEHTaMH SBISIOTCS: Onok  Get, KOTOpBIit
OTIpe/IeNIsieT, 4YTO MPOTrPAMMUCTBI YBHUAAT, Korjga OyayT mpoBepsTh cBoilictBo FirstName, Omox Set,
KOTOPBIN ONpeeNnseT, 4YTo NPou30iiieT, kornaa cBoicTBo FirstName OyzieT yCTaHOBIEHO UM U3MEHEHO, U
oneparop EndProperty, KoTopsiii 0TMe4aeT KOHEI MPOIeyphbl CBOMCTBA.

2. 3amoyIHUTE CTPYKTYpPY MPOLEIYPhl CBOMCTBA TaK, 4YTOOBI OHA BBITJIAJIEINA, KaK MTOKAa3aHO HUXKE.

KnroueBoe cnoBo Return ykassiBaer, uto mpu oOpamieHun K cBoicTBY FirstName Oyxer
BO3BpallleHa cTpokoBas nepemeHHas Namel. [Ipu ycTtaHoBke 3HaueHMs CBOMCTBa OJ0K Set mprcBauBaeT
nepemenHoit Namel crpokoBoe 3Hauenue. OOpatuTe oco0oe BHUMaHWE Ha TepeMeHHyl Value,
UCMOJIb3YEMYIO B MPOLEAYPaxX CBOWUCTB A 0003HAYCHMs 3HAYCHMSI, KOTOPOE MPUCBAUBAETCS CBOMCTBY
KJlacca TMpU €ro yCTaHOBKe. XOTS ATOT CHMHTAaKCUC MOJKET BBITJISAECTh CTPAHHO, MIPOCTO MOBEPHTE MHE -
MMEHHO TaK CO3/1al0TCSl CBOMCTBA B AJIEMEHTaX YIpaBlIeHHs, XOTs 0oJiee CI0XKHbBIE CBOMCTBA OYAYT UMETh
3/1eCh JIOTIOJIHUTEIBHYIO MPOTPaAMMHYIO JIOTUKY, KOTOpas OyJeT MpOBEpsTh 3HAYEHHUS U MPOU3BOAUTH
BBIYHCIICHUS.

3. THon omepatopom EndProperty BBemmrte s coiictBa LastName Bamrero kiacca BTOPYIO
npoueaypy cBoiicrBa. OHa AOJKHA BBITJISAETD TaK, KaK MOKAa3aHO HIKE.

OTa mpoleaypa CBOMCTBA aHAJOTMYHA NEPBOM, 3a HCKIIOUYEHHEM TOTrO, YTO OHA MCHOJIb3YET
BTOPYIO CTPOKOBYIO nepeMeHHyIo (Name2), KOTOpyIo Bbl OOBSBUIM B BEpXHEH 4acTH Koja kiacca. Bel
3aKOHYWJIM OIpEAENsATh JIBa CBOWMCTBA Ballero kiacca. Temepb mepeiaeM K METoay ¢ UMeHeM Age,
KOTOPBIN OyJeT onpeaensTh TEKYLIH BO3pacT HOBOTO COTPYAHHUKA HA OCHOBE JAAThl POXKICHHS.

Co3nanue merojaa

[Ton nmpouienypoii cBoiicTBa LastName BBenuTe cienyolmiee onpeaeaceHue QyHKINNU:

YroObl co3naTh METOJ Kiacca, KOTOPBIM BBINOJHSAET HEKoe AelcTBUE, 100aBbTE B Balll KJIACC
nporenypy Sub. XoTss MHOTHE METOJIbI HE TPEOYIOT Ul BBIIIOJIHEHUSI CBOCH pabOThI apryMEHTOB, METO
Age, omnpesicIieHHBII MHOH, TpeOyeT JIsi CBOMX BBIYMCICHHH aprymeHT Birthday tuma Date. 3to meton
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WCIIONB3YET JJIS BBIUUTAHUS JaThl POKIACHUS HOBOTO COTPYAHMKA U3 TEKYIIEH CUCTEMHOM JaThl METO[
Subtract, u Bo3BpaimaeTr 3Hau€HWE, BBIPAKEHHOE B JHIX, JCICHHBIX Ha 365.25 - mMpUMEpHYIO IJIUHY
ogHoro rojxa B aHAX. @yHkuus Int mpeoOpasyeT 3TO 3HaYeHHME B LEJIOE, U ITO YUCIO C MOMOIIBIO
oneparopa Return Bo3Bpaiaercs B BBI3BIBAIOIIYIO MTPOIIEAYPY - KaK M B CJIydae ¢ 0OBIYHOM (HYyHKITUCH.

Omnpenenenue kiacca 3akoHueHo! Bepuutech k ¢opme Forml m mcnonb3yiite HOBBIM Kilacc B
poLeaype cOObITHS.

CoBet. XOTS B JaHHOM NIPUMEPE 3TO U HE JAEJANOCh, B PEAIbHOM IPOEKTE MOJIE3HO JOOABUTH B
MOJyJIb KJIacca JIOTUKY JJIsl MPOBEPKH TUIIOB JAaHHBIX. DTO JeNaeTcs Ui TOro, YTOObl HEMPaBUIBLHOE
MCTOJIb30BaHUE CBOMCTB MJIM METO/I0B, HE MMPUBOAMIIO K BOSHUKHOBEHHIO OIIMOOK BPEMEHU MCTIOTHEHHUS,
13-32 KOTOPBIX BBIIOJIHEHUE NPOrPAMMBI MOXKET MPEPBATHCS.

Co3nanne 00beKTa ¢ IOMOIIBI0O HOBOIO KJIacca

1. Hlenxuute B O603peBaTene pemieHuii Ha 3Hauke Forml.vb, a 3areM Ha KHONKEOTKPHITH B
koHcTpyKTOpe. [losiBuTCS nuTepdeiic mompzoBarens Forml.

2. UrtoOsl oTKpBITH B PemakTope koma nporneaypy coositust Buttonl Click, caenaiite nBoitHOM
LIETYOK MBIIIBIO HAa KHOTIKE OTOOPa3UuTh 3aNMCh.

3. BBemute cienyrouye onepaTopsl NpPOrpaMMbl:

Orta mpoueaypa coxpaHseT B 00bekTe ¢ mMeHeM Employee, xotopelii umeeT Tum Person,
3HA4YEHMsI, BBEJICHHbIE TOJb30BaTeneM. KiroueBoe ciioBo New yKa3bIBA€T, UTO Bbl XOTHTE HEMEIJICHHO
co3laTh HOBBIM dK3eMIUsip oObekta Employee. Temeps HYXHO OOBSBHUTH IEPEMEHHYIO C IMOMOIIBIO
KJlacca, CO3JaHHOro Bamu camuMu! 3atem mpolenypa oObsBIsSeT mepeMeHHylo ¢ umeneM DOB tuma
Date. Ona Oyner XpaHUThH JaTy, BBEJICHHYIO TOJH30BATENIEM, U yCTaHaBIMBaeT cBoiictBa FirstName u
LastName o0nexta EmployeepaBabiMu nMeHU U (haMUIINK, BBEACHHBIM B 1Ba 00bEKTa TEKCTOBBIX IOJIEH
¢dopmbl. 3HadueHHE, BO3BpallaeMoe OOBEKTOM BbIOOpa JaThl M BPEMEHH, COXpAHSETCS B TEPEMEHHOM
DOB, a mocneaHuii omeparop mnporpaMmbl OTOOpa)KaeT OKHO COOOIIEHHSA, COJEpiKallee CBOWMCTBA
FirstName u LastName, a Takke BO3pacT HOBOTO COTPYIHHUKA, OTMPEACIICHHBI METO0M Age, KOTOPBIH
npu nepeaade B Hero nepemeHHo DOB BoszBpamaer nenoe 3HaueHue. Kak TOJIBKO BBl ONpEAenuiv
KJIacC B MOJYyJI€ KJlacca, €ro JIEFKO MOXHO MCII0JIb30BaTh B IPOLEAYPE COOBITHS.

4. YtoObl 3amycTUTh Hporpammy, HienkHuTe Ha KHonke Haware ormanky (F5).B cpene
pa3paboTKH MOSBUTCSA UHTEP(ENC MOTh30BaTENsl, TOTOBBINM K MPUEMY BalllUX JTaHHBIX.

5. Bsenute B TekctoBoe nose FirstName Barie ums, a B TekcToBoe noje LastName - pamunuto.

6. IllenkHuTe Ha pacKpBIBAIOIIEMCS CITMCKE O0BEKTa BHIOOpA NAaThl U BPEMEHHU, U MPOKPYTHTE
€ro J10 Balllel JaThl POKICHHUS.

CoBer. Bbl Mo)xere OBICTPO NMPOKPYTUTH CHHUCOK, IIEIKHYB B OTKPBITOM JIMAJOrOBOM OKHE
oOBeKkTa BBIOOpa naThl Ha molie rona. [losBarcs HeOomblIME CTPENKH TPOKPYTKH, U BBl CMOXKETE
MEePEXOUTh Cpa3y Ha roj BIEpea Wi Ha3ad. Takke MOXKHO OBICTPO MEpEeHTH HAa HYXKHBIM BaM MECHII,
LIEJIKHYB Ha T0JIe MECSALIa, & 3aT€M Ha MECSIIE B OSIBUBILIEMCS MEHIO.

Bama ¢popma Oyzaert BBITTIAAETh IPUMEPHO TaK.

7. Illenkaurte Ha kHOomKe OTOOpa3uTH 3anuch. Baiia mporpaMmma coxpaHseT 3HaUYeHUS] UMEHH U
dbamMuMM B CBOWCTBAX W MHCIONB3YyeT METOA Age i BBIUMCICHHUS TEKYIIEro BO3pacTa HOBOTO
cotpyaHuka. [TosBUTCA 1ManoroBoe OKHO € Pe3yIbTaTOM.

8. UtoOBI 3aKpBITH 3TO OKHO cooOmIeHus, menkanTe Ha OK, a 3aTeM ModKCIepuMEeHTHPYHTE C
HECKOJIbKUMU Pa3IMYHbIMHM 3HAUYECHUSIMHU JaT, mienkas Ha OTo0pa3suTh 3anmmMchb KaXIbld pa3, KOTJa BbI
MEHsIeTe 3HaU€HHE T0JISl AAThl POKICHUS.

dopma npeacTaBjIeHus pe3yabTara:
1. Texct nomxkeH ObITh HanucaH mpudrom Times New Roman, 12. IHTEepBan Mexay CTpokamMu U
a63zamnamu — 1,5. Orcryn ciesa 1,5. OpueHTanus TeKcTa — Mo MUpHUHE CTpaHULlbl. CKPUHIIOTHI
HeoOxoauMo nojnucats. Ha3panue npaktudeckoil paboTsl, 11esb padoThl, X0 padoThl, BEIBOJ,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JOJKHBI ObITh BBIAEIEHBI KUPHBIM IIPUPTOM.
3akroueHue (BBIBOIBI).
3. CHHCcOK HCIONIb3YEeMOi TUTEpPaTypHI.

N

KoHTposbHbIE BOIPOCHI:
Kak co3znmaercs 3ammiieHHbIiH 010K kKoaa?
2. Kak onmceiBaetcs nmporeaypa o00padoTKH KOHKPETHOTO NCKITIOUCHHS?
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Kak renepupyercs uckimoueHue?

Kak M0XHO OrpaHUYUTh CITUCOK MCKITFOYCHHM, KOTOPBIE MOTYT T€HEPHPOBATHCS B QyHKIIUN?
Kakwue ommbku B mporpaMMax CyImiecTByIOT?

UTo NOHMMAIOT O OTIAAIKOM MpOorpaMMBbl?

Yem oTy1agKa OTIMYAETCS OT TECTUPOBAHUSA?

Yro Takoe oTiiaaka?

Kakue mHCTpyMEHTBI OTJIAJKH BaM U3BECTHBI?

0. MeToapl OTIaaKH.

1. Kakue BUIBI MHCIIEKIIMH KOJIa BBl 3HacTe?

12. OnpenenuTe MOHATHUS KIIACC, DK3EMIUIIP Ki1acca, 0ObEKT.

13. Ha kakue 3Tanbsl MOKHO pa3OUTh IPOIECC CO3aHuUs IK3EMILISIPOB Kiacca.
14. Kak co3natb 0a30BbIii (paiis1 ki1acca, KaKoi KO/ OH COJICPIKHT.

RBR©ooo~N O ~w

Kpurepum ouenku:

PaboTra BBINOJHEHA IONHOCTBIO W HE COJCPKHUT OMIMOOK, CTYICHT y4el W PaccMOTpen
0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPaMOTHO MPEICTABUI OTUYET — OLEHKA KOTIMYHOY.

PabGoTta BbITIOIHEHA MOJTHOCTHIO, HO COJEPKUT HE OoJjiee MBYX OIIMOOK, CTYIEHT y4el Hu
paccMoTpesl 0COOEHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEACTABUI OTUYET — OLIEHKA «XOPOIIIO».

Pabora BBIIIONTHEHA C OMIMOKAaMH, CTYJEHT HE IOJHOCTHIO YUY€l M PaccMOTpesl OCOOCHHOCTH
MPeIMETHOM 00JIACTH U MPEICTABUI KPATKH OTUET — OI[CHKA «YIOBJIETBOPUTEIHLHO.

PaGora BeIONHEHA C TpyObBIMH OMIMOKAaMH, CTYAEHT HE y4el OCOOEHHOCTH NpPEIMETHOU
00J1acTH, OTYET COCTABJICH HEIPAMOTHO — OIICHKA «HEYIOBIETBOPUTEIHHO.
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JlabopaTopHoe 3ansiTne Ne 7
TecTtupoBanue unTepdeiica NoJb30BaTeNsA CPeACTBAMI HHCTPYMEHTAIBHOM cpelibl pa3padoTKu

Hean: dbopmupoBaHre HABBIKOB pa3pabOTKH TpadUUYECKUX TMOJIB30BATEIbCKUX HHTEPHEHCOB C
ucnoib3oBanueM cpeactBs MS Visual Studio 2019.

Beinosinus patdory, Bel Oyaere:
ymems:
— VY2 ucnonb3oBaTh METOABI UIA NOJMYYEHHs KOJA C 33JaHHON (DYHKIIMOHAIBHOCTBIO H
CTEIEeHbIO KaueCTBa.
— VY6. onpenensiTb UCTOYHUKU U IPUEMHUKH JTaHHBIX.
— V¥9. oueHuBarh pazMep MUHUMAIBLHOTO HAbOpa TECTOB.
— V10. pazpabaTbiBaTh TECTOBBIC TAKETHI U TECTOBBIEC CLICHAPHUHU.
— VY11. BBIABAATH OMMOKH B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIU(PHKAIIUHA.
— V13 BBINOJIHATH TECTUPOBAHUE UHTEIPALIUH.
— Y16 BBIOTHATH PyYHOE M aBTOMAaTH3UPOBAHHOE TECTHPOBAHNE IIPOTPAMMHOT0O MOJYJISL.

MartepuaiabHoe obecriedeHHe: TICPCOHATIBHBIN KOMIIBIOTED, cpea mporpammupoBanus Visual
Studio 20109.

3amanmne:

1. Onpenenuth NPeIMETHYIO 00JIACTh U Cepy TPUMEHEHHS TPOIPAMMHOTO MPOIYKTA.

2. OmpenenuTs NEIEBYIO ayIUTOPHIO.

3. TloctpouTs ommcarenbHyl0 MOJENb TNodb3oBatens (mpoduins). Ilpu HEoOXoaumocTH —
BBIICTIUTH TPYIIIBI MTOJIB30BATEIICH.

4. CdopmupoBaTh MHOXECTBO CICHAPUCB TIOBEACHUS  TIOJB30BATENIeH HA  OCHOBaHHU
COCTABJICHHOW MOJEIIH.

5. Beimenuth (QyHKIHOHANbHBIE OJIOKM TPWIOKEHHS M CXEMy HaBUTAlUd MEXAY HUMHU

(cTpyKTYypy Auanora).
6. IlpoBectu TectupoBanue uHTepdeiica moIb30BaTENS.

KpaTkue Teopernyeckue cBeieHUA:

Teo Mangen B cBoelt paboTe BBIAEISIET YETHIpE dTama pa3padOTKH TMOJIb30BATEIHCKOTO
uHTepdeiica, a UMEHHO:

— cbop u ananu3 nHGOpPMAIIUU OT MOJIB30BATENEH;

— pa3paboTKa MoJb30BaTEIbCKOr0 HHTEpPeEica;

— TIOCTPOEHUE I0JIb30BATENBCKOro HHTEepdeiica;

— TOATBEP)KICHUE KauecTBa M0JIb30BaTeNIbCKOro HHTEepdeiica.

[TepBblif mar — ompenenenue npoduis noab3zoBarens. [Ipodunbs monp3oBarenss oTBeHaeT Ha
Bonpoc: «YTo mpencTaBisieT Hall MoJib30BaTedb?». OH MO3BOJIIET HAM COCTAaBUTh MPEJCTaBICHHE O
BO3pacTe, 00pa3oBaHUM, IPEANOYTEHUSAX MTOIB30BaTEICH.

Btopoii mar — ananu3 CToAmMX nepest Mojab30BaTe MU 3a/1a4.

AHanu3 CTOAIIMX Iepel IOJIb30BATEISAMHM 337ad — 3TO OIpPENEIEHHE TOr0, YEro XOTAT
M0JIb30BATEIN U KaKUM 00pa30oM OHHM COOMpAIOTCS peliaTh CBOU 3aJauH.

KoHuenTyanbHOe MPOEKTUPOBAHUE €CTh ONpeAesieHHe OOIIel CTPYKTYphl U B3aHMMOACHCTBUS
npoaykra. [lo onpenenenuro Anana Kymnepa, KOHIIENTyaapHbIE IPUHLIAIBI IPOEKTUPOBAHUS «IIOMOTAOT
OIPEJIENIUTh CYIIHOCTh MPOJYKTa U €ro MecTo B 0oJjiee IMIMPOKOM KOHTEKCTE HCIIOJIb30BaHUS, KOTOPHIH
TpeOyeTcs MoIb30BaTEIIM.

KoHuenTyanbHO€ IPOEKTUPOBAHNUE BKIIIOUYAET:

— ompezaeneHue Tyumna uaTepderica Oyayiiero npuiokKeHus: (MOHOIOJIbHBIN, BpeMEHHBIN, (POHOBBII);
— OpraHu3aluio HHPPaCTPyKTypbl B3aUMOIEUCTBHS;

CormacHo omnpenenenuto Anana Kymepa, Tunm wuHTepdeiica ompenenseT IMOBEACHYECKYIO

CYIIHOCTb TNPOJYKTa, TO €CTh TO, KaKk OH NpeAbsABIseT ceds moib3oBarenmo. Tun uHTEepdeiica — 3T
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croco0 onucaTh TO, KAk MHOTO BHUMAaHUS TOJIb30BATENb OyIEeT YACNHATh B3aUMOJCHCTBUIO C IPOIYKTOM,
U KaKuM 00pa3oM MpOAYKT OyneT pearupoBaTh Ha 3TO BHUMAaHUE.

Crnemyer OTMETHTHh 3aBHCHMMOCTb THIA HHTepdelica OT HCHOIb3yeMOW TEeXHUYECKOH
1aTGopMBbl: TEPCOHAIBHOTO KoMImbioTepa, IMHTepHeT, HH(MOPMAIMOHHBI KHOCK, MOOWIBHOE
YCTPOMCTBO, OBITOBASI TEXHUKA.

[TprMeHHUTENBHO K IIPOrpaMMaM, KOTOpbIe pa3pabaThIBAIOTCS Ui COBPEMEHHBIX IIEPCOHAIBHBIX
KOMIIBIOTEPOB, B JIUTEPATYPE TAKIKE UCIIOJIB3YETCSI TEPMUH «HACTOJIBHOE MTPUIIOKEHUEY.

Hutepdeiic HACTONBHBIX NPUIOKEHUH MOXKHO OTHECTH K OJHOMY H3 TpEX THIIOB:
MOHOTIOJIbHBIH, BpeMEHHBIN 1 (DOHOBBIH.

K mDpuioKeHHAM MOHONOAbHO20 muna OTHOCATCS IPOrPaMMBbI, KOTOPBIE IIOJHOCTBIO
3aBJIaZICBAlOT BHMMAHMEM I0Jb30BATENIl Ha JJIUTENbHBIE MEpPUOAbl BpeMeHu. Jljig NpOAYKTOB C
MOHOINOJIBHBIM HHTep(EeHcoM XapakTepHa JUIMTeNbHas padoTa B TEUEHHE JUIMTENbHBIX OTPE3KOB
BpeMeHu. B mpomecce paboTra mONB30BATENS MOHOIOJNBHBIA TPOMYKT SIBISETCS €ro OCHOBHBIM
MHCTPYMEHTOM M IIpeo0iIaiaeT Hajl OCTaIbHBIMH.

[lpunoxenue e6pemenHoco muna TPUXOAUT U YXOAWT, TMpeanaras OAHY (YHKIHIO U
OrpaHUYEHHBI HAOOp CBSA3aHHBIX C 3TOW (PyHKIMEN 3JIeMEHTOB yrpasieHus. [Ipunoxkenue 3Toro Tumna
BBI3BIBACTCSI TIPU HEOOXOTUMOCTH, JIETAET CBOIO pabOTy M OBICTPO HMCUYE3aET, TO3BOJISIS MOIB30BATEIIO
IPOAOIDKUTh IPEpBaHHYIO (Kak MpaBWJIO, B OKHE MOHOIIOJBHOIO MPUIIOKEHUS) MAEATENbHOCTb.
Tunuusblil TpuMep clieHapusi paboThl ¢ BpEMEHHBIM TpHIIoKeHneM — Bbi3oB [IpoBomarka Windows ms
IIOUCKA U OTKPBITHUS IPYTroro ¢aiisa B To BpeMs, KOI/Aa M0Jb30BaTeNb YK€ pelakTupyeT oauH ¢aitn B MS
Word.

@DOHOBBIMHM HA3bIBAIOT IPUIOKEHHUS, KOTOpPble B HOPMAJbHOM «pabouemM» COCTOSHUU He
B3alMO/ICICTBYIOT C M0JIb30BaTeaeM. Takue MporpaMMbl BBIIOJIHSIOT 337aud, KOTOPBIE B 1IEJIOM BaXKHBI,
HO He TpeOyl0T BMEIIaTeNIbCTBA Mosb30BaTels. [Ipumepsl: apaiiBep npuHTEpa, NOJKIOYEHUE K CETH.

WndpactpykTypa B3auMOJEHCTBUS BKJIIOYACT BapUaHThl NoBeneHUs npuioxkeHus. CosmaHue
UHGPACTPYKTYPhI B3aUMOJICHCTBHS MPEAoIaraeT BbIIOJIHEHNE IECTH 1aros [2, ¢. 164]:

Hlar 1. Onpexnenenne ¢popm-pakropa, TUIIA TPUITIOKEHHUS U CLIOCOOOB YIIPaBICHUSI.

Hlar 2. Onpexnenenue GyHKIUOHATIBHBIX U MHMOPMAIIMOHHBIX 3JIEMEHTOB.

[Har 3. Onpenenenue GyHKIMOHATIBHBIX TPYII U HEPAPXUUECKUX CBA3CH MEXAY HUMHU.

[ar 4. MaketupoBaHue o011ei HHPPACTPYKTYPbI B3aUMOJICHCTBUS.

[Iar 5. Co3gaHue KIOYEBBIX CIICHAPUEB.

[ar 6. BeinosiHeHne MPOBEPOUHBIX CLIEHAPUEB AJIs1 BepU(DUKALIMH PEILICHUH.

®opMm-pakTop — 3TO 3aBUCUMOCTb BHJIa IOJB30BATEIIbCKOIO HMHTEpdeiica OT HCIoNb3yeMoil
TEXHUYECKOH MIaT(opMsl.

@yHKIMOHATIbHBIE U MH(GOPMALMOHHBIE 3JIEMEHTBl — 3TO 3pUMbIE MPEACTABICHUS (YHKIUN U
JAHHBIX, JIOCTYIIHBIE II0JIb30BATENI0 IOCPEACTBOM HHTepdeiica. DTO KOHKPETHBIE MPOSIBICHUS
(YHKIIMOHAJIBHBIX U MH(POPMALIMOHHBIX MOTPEOHOCTEHN, BBISIBJICHHBIX HA CTaUU BBIPAOOTKU TpeOOBaHUIA.

WNHpopMalinoHHbIE 3JIEMEHTHI — 3TO, KaK MpaBuilo, (yHJaMEHTaIbHbIE 00BEKTHI HHTEPAKTUBHBIX
MIPOJYKTOB.

QOYHKIMOHAIBHBIE DJJEMEHTBI — 3TO ONEPAalUH, KOTOPbIE MOTYT BBIIOJHATECA HaJ
MH(OPMALIMOHHBIMU OOBEKTAMH U TPEACTABISAIOIIMMU 3TH OOBEKTHl 3JeMeHTaMu HHTepdeiica. B
OOJIBIIMHCTBE CITyyaeB (PYHKIMOHAIBHBIE 3JIEMEHTHI PEACTABISIIOT cO00M HHCTPYMEHTHI, paboTaroIue ¢
MH(OPMALIMOHHBIMU AJIEMEHTaMHU, a TaKKe KOHTEHHEpHI, cojiepKaliie HHGHOpMalMOHHBIE JIEMEHTHI.

MaketupoBaHue oOmeil nHppacTpykTypsl B3aumozeiictBusi Amanom Kymepom [2, c. 169]
OXapaKTepHu30BaHO Kak «¢a3za MPAMOYTOJIbHUKOBY», IOCKOJIBKY JCKH3bl Oyaymiero wuHTepdeliica
HAUMHAIOTCS C pa3/ieleHUs] KaXJ0To INPEACTaBICHUS Ha MPSIMOYroJbHBIE 00JACTH, COOTBETCTBYIOIIUE
MaHeNsIM, JJIEMEHTaM YIIPaBJIEHUS U JIPYTUM BBICOKOYPOBHEBBIM KOHTeHHepam. [Ipu sTom kaxaomy
NPSIMOYTOJIBHUKY JA€Tcsi CBOE Ha3BaHME W IOKA3bIBAeTCs, KaKUM 00pa3oM OJHa IpyIIa 3JeMEHTOB
MOXKET BIMATH Ha jApyrue. CoaepKaTeslbHO 3TOT LIar NpeJHa3Ha4yeH Ui WCCIIENOBaHMS Pa3IMYHbIX
BapUaHTOB MpEJCTaBIeHUs MHPOpMaUU U (QYHKIMOHAIBHOCTH B MHTepdeiice, Mpu 3TOM 3aTpaThl Ha
BHECEHUE U3MEHEHUH TOJIKHBI ObITh MUHUMAJIbHBI.

M3BecTHBI 1Ba BU1a MaKETOB: C )KECTKOW KOMIIOHOBKOH M 0€3 KOMITOHOBKH.

ITpu 3TOM Maker ¢ KECTKOH KOMIOHOBKOM:

—  COJIEPKUT B3aMMHOE PACIIOJIOKEHUE SJIEMEHTOB U BU3yaJIbHYI0 HH(POPMAIIUIO O IPUOPUTETAX;
— OrpaHMyuBaeT paboTy rpaduvecKkoro nau3aiiHepa.
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O s Makera 0e3 KOMIIOHOBKH XapaKTEPHO TO, YTO OH:
— He COAEPKUT rpapuuecKoro NpeCTaBICHUs YIIEMEHTOB;
— COJEP>KUT TEKCTOBOE OIMKCAHUE DJIEMEHTOB U UX IPHUOPUTETOB;
— He OrpaHu4MBaeT paboTy rpaduueckoro auszaiHepa.

Cuenapuii ompenensercs AmnanoM Kymepom Kak CpeICTBO OIMCAaHUA WICATBHOTO IS
M0JIb30BaTeNsl B3aUMOJCHCTBUS. VICTOKM 3TOro MOHSATHS BOCXOAAT K mybnukauusm coodmectBa HCI
(Human-Computer Interaction — B3auMojeiicTBIE YeIOBEKa M KOMIIBIOTEpA), TJC OHO YBS3BIBAJIOCH C
yKa3aHHeM Ha METOJ PeUIeHHs 3aJa4 MPOSKTUPOBAHUS Yepe3 KOHKPETU3ALHNIO0, KOTOpasi IOHUMAaach Kak
WCTOJIb30BAaHUE CIEHUAIBHO COCTABJIEHHOTO pacckas3a, 4YTOOBbl OJHOBPEMEHHO KOHCTPYHUpPOBATh H
WUTIOCTPUPOBAaTh MpPOEKTHbIe pemeHus [2, c. 148]. IlpuMeHeHue cleHapHOro mOAXOJa K
POEKTHUPOBAHMUIO, KaK Moka3aHo B kaure Kappomna «Making Use» (Carroll, 2000), cocpenoTodeno Ha
OMMCAaHUU TOT0, KaK IOJB30BaTEM pEIIaloT 3aJayd. Takoe OMHCaHHE BKIIOYAET XapaKTEPUCTUKY
0O0CTaHOBKM pabodyeil cpeapl, a TakKe areHTOB, WM JACUCTBYIOUIMX JHI, KOTOpPbIE SBISIOTCS
abCTpaKTHBIMHU IIPEICTABUTEISIMU M10JIb30BATENEH.

CueHapuu, OCHOBaHHBIE Ha TIEPCOHAXKAX, €CTh KpaTKHE ONUCAaHHWs OJHOro Wi Oosee
MEPCOHAXKEH, MPUMEHSIOUINX MPOTPaMMHBIA MPOIYKT Ui JAOCTHKEHUS KOHKpETHBIX neieil. CueHapuu
MO3BOJISIIOT HAYMHATh TPOCKTHPOBAHUE C PACCKa3a, OMHCHIBAIOIIETO HWACAIBHBIA C TOYKH 3pPEHHUS
MEePCOHAXA OIBIT, MPU ATOM (HOKYCHPYsI BHUMAHHE Ha JIIOSX, KX 00pa3e MBICIH U MOBEICHUU.

[Tporiecc BBIPaOOTKH TpeOOBaHWI C HCIIOJIE30BAHHEM TICPCOHAKEH M CIICHAPUEB COCTOUT W3
CJIEYIOIIUX TSTH 1IAroB:

[ar 1. [TocTanoBka 3aaa4 u onpeaeneHue oodpasa MpoayKra.

[Tar 2. Mo3roBoii wWTypMm.

[Iar 3. BeisBiieHne oxXugaHui IEPCOHAKEH.

[ar 4. PazpaboTka KOHTEKCTHBIX CLICHAPHEB.

lar 5. BeisiBnenue TpeGoOBaHUH.

KiroueBoil crieHapuii OmMHMCHIBaeT B3aMMOJCICTBHE IEPCOHAKa C CHUCTEMOH B TepMHHaX
JIEKCUKOHA UHPPACTPYKTYPhI B3auMoaercTBUsA. OH OTpaskaeT MarucTpajibHbIe IYyTH BHYTpU UHTEpdeiica,
UCIIOJIb3YEMbIE MIEPCOHAXKEM Yallle BCero (Hampumep, exenHeBHo). KiroueBbie clieHapuu cocpeioTOUEHBI
Ha 3a7a4ax. Hampumep, B ciiydae mpriioKeHUs 17151 padOTHI ¢ SJIEKTPOHHOMN MOYTON KITFOUEBHIE JEHCTBUS
— 3TO MPOCMOTP U CO3[JaHHE HOBBIX COOOIIIEHUH, a He HACTPOWKa HOBOT'O TIOYTOBOTIO CEPBEPA.

KiroueBble crieHapuu, Kak MpaBUIIO, SABJISIOTCS PE3yIbTaTOM Pa3BUTHS KOHTEKCTHBIX CLIEHAPUEB,
HO IIEJICHAIIPABIICHHO OIMCHIBAIOT B3aWMOJICHCTBHE MEPCOHAXKA C PA3TUYHBIMU (DYHKIIMOHAILHBIMH
MH(GOPMALMOHHBIMU 3JIEMEHTAaMH, COCTABJISIFOIIMME OOLIYI0 HHPPACTPYKTYPY B3aUMOICHCTBUS.

KoHTeKkcTHBIE CIleHapUHM COCPEIOTOYCHBI Ha IIeNsAX, JK€ KIFOYeBbIe CIEHApUu OOoJbIle
COCPEJIOTOUYCHBI Ha 3a/1ayax, HAMEKM Ha KOTOpPbIE MJIM OIUCAHUS KOTOPBIX COAEPIKATCS B KOHTEKCTHBIX
CIICHAPHSIX.

BoinosiHenue padorsI:

B kauecTtBe OCHOBBI JUIsi BBIMOJHEHUS JAHHOW JIaDOpaTOpHOWM pabOTHI TpeaiaraeTcs
HCMOJIb30BaTh OJJHO U3 paHee pa3paboTaHHBIX UMU MPUIO0KEHUH.

IIpeamernas ob6aactb U cdepa npumeHeHusi. [IpaBuibHOE OmNpeIENEeHHE 3THUX AacleKTOB
ABNSIETCA OCHOBOHM Juig pa3paboTku Ul B 4acTHOCTM M Bcero npuiiokeHus B 1eiaoM. OmpenesneHue
1eJieBOM ayIMTOPUHU, HAIIPABJICH HA BBIJEJIEHNE U3 00IIel MacChl TPYIIbI (MU TPYII) MOTEHIIMATBHBIX
nojib30BaTesie paspabareiBaeMoil mporpamMmbl. EcTecTBEHHO, 4YTO WM, 3alaud, CIIOCOOHOCTH U
BO3MOKHOCTH TPYIIIT TIOJIB30BaTeNel OYAyT CYIIECTBEHHO Pa3IMyaThCsl.

Mogaeab noab3oBaTeisi, WK npoguisb, GOPMHUPYETCs B pe3yibTaTe aHalu3a LENEBbIX IPYIIIL.
Ona otpaxaer HamOoilee oOOIME YEpPTHI, XapakTepHBbIC I MPEICTABUTENEH TPYIIBl W MOXKET
MPEJCTABIATH CIETYIONTYI0 HH(POPMAIIMIO O MOJIb30BaTENE:

—  COIMAJBHBIE U JeMOTpaprIeCcKue XapaKTePUCTHKH (BO3pAcT, MOJI, OCHOBHOH SI3BIK, POJ] 3aHSATHIH,

NOTPeOHOCTH, MPUBBIYKH U T.I1.).

—  YpOBEHb KOMIBIOTEPHOW TPAMOTHOCTH.
—  LeJb U 331a4M, pelIaeMble MMOJIb30BaTEIEeM.
- OKpykeHume (pabodee MmecTo, KOHUTypanus OOOPYIOBaHHUS, HCIOJIb3yeMas OIepaluoHHas

cucTeMa M T.11.)

— TpeboBaHusl, crieu(UYHbIE 1151 KOHKPETHOH 11eJIeBOM TPy
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[Tocne BbAETACHHA OJHOTO MM HECKOJBKMX OCHOBHBIX Mpodwied Tojib3oBareseld U
ONIpeeNICHUsT 3aad, CTOSIIUX Iepel HUMH, NEPEXOIAT K CIEAYIOUIEMY 3Tally NpOoeKTHpoBaHUsA. OH
CBSI3aH C COCTaBJICHUEM IMOJIb30BATEJbCKUX cHeHapueB. CleHapuili — 3TO ONMCAHUE JIEHCTBHIA,
BBITNIOJIHAEMBIX MOJIb30BATEIIEM B PaMKaX PEIICHUS KOHKPETHOM 3aJa4d HA IyTH JOCTHIKCHMS €rO LENH.
OueBHIHO, YTO TOCTUTHYTh HEKOTOPOW LIEIHN MOKHO, pewas psafn 3aaad. Kaxayro nx HUX 10Jb30BaTElb
MOJKET pelaTh HECKOJIbKUMH CHOCO0aMH, CII€IOBATENIbHO, JOJKHO OBITh COPMHPOBAHO HECKOJIBKO
cuenapueB. UeM Oonplie ux OyIeT, TEeM HUXKE BEPOSITHOCTb TOTO, YTO HEKOTOPBIEC KIIIOUEBBIE 0OBEKTHI U
ornepauuyu Oy1yT yIyIEHB.

dopma npeacTaBJieHus pe3yabTarTa:
1. Texct nomxkeH ObiTh HanucaH mpudrom Times New Roman, 12. IHTEepBan Mexay CTpOKaMu U
a63anamu — 1,5. OtcTyn cnesa 1,5. OpueHTanus TeKcTa — Mo MUpUHE CTPaHUIbl. CKPUHIIIOTHI
HeoO0XxoauMo nonucats. Ha3panne nmpakTudeckoit paboThl, enb padoThl, X0 padoThl, BEIBOJ,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JOJKHBI ObITh BBLACICHBI KUPHBIM IIPUPTOM.
3axiroueHue (BbIBObI).
3. Chnmcok MCTOJIb3yeMOH JTUTEPATYPHI.

N

KoHTposbHbIE BONIPOCHI:

Uro Takoe uaTepdeiic?

Kakwue Turibl nonbp30BaTenbCKUX MHTEP(HEHCOB CYIIECTBYIOT?

[Tepeuncnure 3Tanbl pa3pabOTKH MOJIB30BATEILCKUX HHTEP(EHCOB?

K kakomy tumy unHtepdencoB OyAaer oTHOCUTbCA HHTepdeiic, pa3paOOTaHHBIA B JaHHOU
nabopaTopHo# pabote?

Kakue moznenu untepdeicoB cyiecTByror?

Kakas monens naTepdeiica OyneT ucrnoip30BaHa B JaHHOW padore?

Yto Takoe muajor?

Kakwue THITBI T1anoroB CymecTBYIOT?

Kaxkue dhopmser nuanora Bel 3Haere?

10 Kakoli Tun nuanora u kakas ¢popma auasora OyzieT UCIOJb30BaHa B IaHHOM paboTe?

NS

©CoNo O

Kpurepuu onenkmn:

PaboTa BBINIOJIHEHA MOJHOCTHIO U HE COJIEPKUT OIINOOK, CTYAEHT y4ell U pacCMOTpesl 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEICTaBUII OTUET — OL[EHKA «OTJINYHO.

PaboTa BbINOJIHEHA OJIHOCTHIO, HO COJIEPXKUT He OoJiee IByX OLIMOOK, CTYIEHT Y4el U PacCMOTpeN
O0COOEHHOCTH MPEAMETHOIN 00J1aCTH ¥ TPaMOTHO MPEICTABUI OTUET — OLEHKA «XOPOILIOH.

PaboTta BbIMONIHEHa € OIMOKaMM, CTYJIEHT HE MOJHOCTBIO y4Yell M PACCMOTped OCOOEHHOCTH
MIpeIMETHOM 00JIACTH U MPEICTaBUII KPATKUM OTUET — OIIEHKA «YIOBJIETBOPUTEIILHOM.

Pabora BbINOIHEHA ¢ rPpyObIMU OIIMOKAaMHU, CTYJIEHT HE y4del 0COOEHHOCTH MpeIMETHOM obiacTu,
OTYET COCTABJIEH HETPAMOTHO — OIIEHKA «HEYIOBIETBOPUTEIHHOY.
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JlaGopaTopHoe 3ansitue Ne 8
Pa3paboTka TecTOBBIX MOy 1€l MPOEKTA /ISl TECTHPOBAHUS OT/AEJbHBIX MOYJI€ii, BHINOJTHEHHE
(pYHKIHOHAJBHOTO TecTHPOBaHUsI. /[OKyMeHTHPOBaHNeE Pe3yIbTATOB TECTHPOBAHUS

Hean: O3HakoMJIEHHWE C BHAAMH ONTUMHU3AIMU IPOrPAMMBI, ONTUMH3ALUS WHIMBUIYAIBHOTO
MOAyJid MO BbIOpaHHOMY Mapamerpy (Bpemsi BbIOJHEHHS, 00beM mamatu). CocTaBlieHHE HUTOTOBOTO
OTueTa O pe3yJIbTaTaX TECTUPOBAHUS MPUIIOKEHHUS.

Beinosinus patdory, Bel Oyaere:
ymemp:
— ¥9. oueHuBarh pazMep MUHUMAIBLHOTO HAOOpa TECTOB.
— V10. pazpabaTbIBaTh TECTOBbIE IAKEThl U TECTOBBIE CLIEHAPHH.
— VI11. BBIABIATH OIMOKHM B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIIELU(HKALIUH.
— V12 ucnonb30BaTh pa3iuyHble TPAHCHOPTHBIE NMPOTOKOJBI U CTAaHAAPTHI (OPMATHPOBAHUS
COOOILIEHUH.
— V13 BBINOJIHATH TECTUPOBAHUE UHTErPALIUH.
— Y16 BBIOTHATH PyYHOE M aBTOMAaTH3UPOBAHHOE TECTHPOBAHNE MIPOTPAMMHOTO MOYJISL.

MatepuajibHoe o0ecrmedyeHne: IEPCOHANBHBIN KOMIBIOTEP, cpeaa mporpammupoBanus Visual
Studio 2019.

3ananmne:

1. Pazpabotarh TecTOBBbIE MOJYJEH MPOEKTa A TECTUPOBAHMS OTAEIbHBIX MOJYJIEH, IPOBECTH
ONTHMHU3ALIMIO IPOTPaMMBbl IO BHIOpAaHHOMY apaMeTpy.

2. Omnwucare HaOOp TecToBbIX cleHapueB s Bepudukamuu [10. OnTumMH3MpoOBaTH TECTOBBIN
Habop. HayuuThcst cocTaBnATh crieu(uKanuio i pa3padoTku TecToB.COCTaBUTh CHENU(DUKALIUIO /IS
TECT AW3aiiHa caiiTa, COracHoO BallleMy BapHaHTY, MCIIOJIb3Ys OJy4YeHHbIE Bbille 3HaHUsL. OCHOBBIBASIChH
Ha crienu@uKanuy TpeOOBaHUi, HaMKMcaTh HAOOP TECT-KENCOB /Il TECTUPOBAHUS CalTa.

3. IIpoBecTn JOKYMEHTHPOBAaHHE PE3YyIbTATOB TECTUPOBAHUS IPOTPAMMHOTO CPEJCTBA.

KpaTkue Teopernyeckue cBeieHUA:

1 OnTuMHU3anMsA NPOrPaMMHOI0 odecnedeHust

OnTtumuzanus — npeodpa3oBaHHE MPOrPaMMBbI, COXpaHSIOIIEE €€ CEeMaHTHKY (KOHCTPYKLUHU
s3bIKa MPOrPaMMHPOBAHMS ), HO YMEHBILAIOLIUE €€ pa3Mep U BPEMS BbIIIOJTHEHHUS.

Bunbl ontumMu3anys nporpaMMsl:

o riobanpHas (Bceil mporpaMmel);

o JIOKaJbHast (HECKOJIBKUX COCEHUX OTIePaTOpOB, 00Pa3yIOIUX JIMHEHHBIN Y9aCTOK);

o KBa3WwIOKanbHas (pparMeHTOB TporpaMMbl (UKCHPOBAHHOH CTPYKTYpHI, HamlpUMep,
IIUKJIOB).

Croco0Obl ONITUMHU3ALUHN:

1. Pa3rpy3ka y4yacTKOB ITOBTOPSIEMOCTHU: BHIHECEHHE BBIYMCIEHUIN U3 MHOTOKPATHO MTPOXOJUMBIX
UCIOJIHAEMBIX YYaCTKOB IMPOTrpamMMbl Ha YYaCTKH IPOrpaMMBbl, peAKO MpoXoAuMble. TakuM 00pazom, 3TO
npeoOpa3oBaHue Teja UK WIK PEKYPCUBHBIX MPOLIEAYD.

2. VhpoueHue IEHCTBHI: YITydlIEeHHWE MPOrpaMMbl 34 CYET 3aMEHbI I'PYNI BBIYHMCICHHHW Ha
IpyNIy BBIYUCIEHUH, NAIOLMX TOT K€ PE3yJAbTaT ¢ TOYKU 3PEHMsI BCEH NPOrpaMMbl, HO MMEIOIIMX
MEHBIIYIO CI0XKHOCTb.

a) YIpoIlIeHue JeHCTBUI MPOUCXOAUT MPHU 3aMEHE CIIOKHBIX ONepaluii B BhIpaKEHUSX Ooliee
npocteiMe: X / 0.4 -> x*0.25;

0) npeobpa3zoBaHue 10 OOBETUHEHUIO UM PACUIICHEHHUIO LIUKJIOB, MO MEPECTaHOBKE 3ar0JIOBKOB
LIUKJIOB, 10 YAAJIEHUIO N30BITOYHBIX BHIPAKEHUH (3aMEeHE UX Ha MEPEMEHHYIO).

3. Peanuzauus nelicTBUs: AEUCTBUS HaJl KOHCTAHTAMU 3aMEHSIFOTCSI HA KOHCTAHTBI; JINKBUAALINSA
KOHCTaHTHBIX DPACIIO3HABaTEJIEd -3aMEHa YCIIOBHOTO OIEpaTopa Ha OJHY M3 €r0 BETBEH, €CIU €ro
BBIOMpAOIIee YCIIOBHE-BBIPAKEHNE UMEET MOCTOSHHOE 3HAYCHME; yAJCHUE U3 MPOTrpaMMbl HEHYKHBIX
IIEPECBUIOK BHJA:
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Y=F(W), X=Y na X=F(W)

4. Yuctka mporpaMmbl (yIJaleHHE HEHYXHBIX KOHCTPYKLHMMN): HETOCTHKUMBIX OINEPaTOpOB,
CYLIECTBEHHBIX OIIEPATOPOB, HEUCIIOIB3YEMbIX IIEPEMEHHBIX, BUJIOB, OIIEpALIUH.

5. CokpaiieHue pazMepa IporpaMMbl: BBIHECEHWE OJUHAKOBBIX KOHCTPYKIMI B HAYAJIBHYIO WIH
KOHEYHYI0 TOYKY MPOrpaMMBbl; TIOMCK B MPOTrpaMMe MOXO0XKHX OOBEKTOB M (hOpMUpOBAHHE UX B BUJC
MPOLIETYPBHI.

6. DKoHOMHUS TAMATH -yMEHbBIIEHHE OOBeMa IMaMATH, OTBOJUMBIC IMOJA HH(OPMAIMOHHBIE
O00BEKTHI IPOTrPAMMBI (HaIlpUMep, MapaMeTphl MPOLETYPHI).

2 OyHKUMOHAJIbHOE TeCTUPOBAHME

@OYHKIMOHAIBHOE TECTUPOBAHUE PACCMATPUBAET 3apaHEE yKa3aHHOE IOBEJCHUE U OCHOBBIBAETCS
Ha a”anu3e crnenupukanuii QyHKIMOHATEHOCTY KOMIIOHEHTA WJIU CUCTEMBI B IIEJIOM.

OyHKIIMOHANBHBIE TECThl OCHOBBIBAIOTCS HA (DYHKIUSAX, BBIIOJHSIEMBIX CHCTEMOM, U MOTYT
MPOBOAUTHCS HA BCEX YPOBHSAX TECTHUPOBAHUS (KOMIIOHEHTHOM, WHTErPAllMOHHOM, CHCTEMHOM,
npuemoyHoM). Kak mpaBuio, 3T (QYHKIMH OMHUCHIBAIOTCS B TpeOOBaHMX, (DYHKIIMOHAIBHBIX
crenu(puKanusiX UiId B BUJE CIIy4aeB UCIOIb30BAHMS CUCTEMBI (USE cases).

TectupoBanne GyHKIMOHATLHOCTH MOKET IIPOBOANUTHCS B JIBYX aCIEKTaX:

1. TpeboBaHus
2. OuW3HEeC-TIPOIECCH

TectupoBanne B TEPCIEKTHBE «TPEOOBAHUA» HCIONB3YET CHenupUKaAIui0 (QYHKIMOHATBHBIX
TpeOOBaHUN K CHUCTEME KaK OCHOBY JuIsi nu3aitHa TecToBbIX ciydaeB (Test Cases). B atom ciydae
HE0OXOIUMO CJIeNaTh CIIUCOK TOTr0, YTO OY/AET TeCTUPOBATHCS, a UTO HET, MPUOPUTE3UPOBATH TPEOOBAHUS
Ha OCHOBE PHUCKOB (€CIM 3TO HE CIIeJaHO B JIOKYMEHTE C TpeOOBaHUSAMH), a HAa OCHOBE 3TOTO
MIPUOPUTE3UPOBATH TECTOBBIE clieHapHH (test cases). DTO MO3BOJIUT CHOKYCUPOBATHCS U HE YIIYCTUTh MPU
TECTUPOBAHUHU HanboJiee BaXXKHBIN (yHKITMOHAT.

TectupoBanue B TEpPCIEKTHBE «OU3HEC-TIPOLIECCHD) HCIOIb3YeT 3HAHHME AITHX CaMblX OH3HEC-
IIPOLIECCOB, KOTOPbIE OMNMCHIBAIOT CLIEHAPUU €XKEIHEBHOTO HCIOJb30BaHUS CHUCTEMBl. B aTOM
MIEPCIIEKTHBE TECTOBBIE ClieHapuH (test scripts), Kak MpaBUIIO, OCHOBBIBAIOTCA Ha CIIY4asiX MCHOJb30BaAHUS
CUCTEMBI (use cases).

[IpenmymiecTBa (yHKIIMOHATBHOTO TECTUPOBAHMS:

— HMMUTHPYET PaKTUYECKOE UCIIOJIb30BAHNE CUCTEMBI;

HenocraTky (yHKIIMOHATBHOTO TECTUPOBAHUSA:

— BO3MOYKHOCTh YMYIIEHHUS JIOTHYECKUX OIIMOOK B MPOrPpaMMHOM OO€CTIeUeHHH;
— BEPOSITHOCTb U30BITOYHOI'O TECTUPOBAHMSL.

JIOCTaTOuHO pacpOCTPAaHEHHOM ABISETCS aBTOMATH3AIMsI (PYHKIIMOHAIBHOTO TECTUPOBAHUSI.

Tecmosuwiii cnyyau (Test Case)

TecroBblii coryyaii (Test Case) - 3to apTedakT, ONUCHIBAIOLINN COBOKYITHOCTh [IAr0B, KOHKPETHBIX
YCIIOBUH U MMapaMeTPOB, HEOOXOAUMBIX JUIsl IPOBEPKU peasln3alluy TECTUPYEMON QYHKIIUU WIIH €€ YaCcTH.

ITon TecT kelicoM MOHMMAETCS CTPYKTypa BUA:

Action > Expected Result > Test Result

IIpumep:

Action Expected Result Test Result
(passed/failed/blocked)

Open page | Login  page is | Passed
"login” opened

Buowi Tecmoswvix Cnyuaes

Tect Kkeichl pa3ensoTes Mo 0XKUIAEMOMY Pe3yiIbTaTy Ha MO3UTUBHBIC U HETaTUBHBIE!

[To3UTUBHBIN TeCT Keic UCTONb3yeT TOJIBKO KOPPEKTHBIE JaHHBIE U MPOBEPSET, UTO MPHIIOKEHUE
MPABUIIBHO BBITOJHHUIIO BBI3BIBAEMYIO (DYHKIIHIO.

HeraTuBHBII TecT Keiic onepupyeT Kak KOPPEKTHBIMH TaK U HEKOPPEKTHHIMU JTAHHBIMH (MHHUMYM
| HEKOppEeKTHBI MapaMeTp) M CTABUT LENbIO MPOBEPKY HCKIIOUUTENBHBIX CHUTyalui (cpabaThiBaHue
BaJIM/IaTOPOB), a TAK)KE MPOBEPSET, YTO BBbI3bIBAEMas NPUIIOKEHHWEM (PYHKIMS HE BBIMOJHAETCA MpU
cpabaThIBaHUU BAJIUAATOPA.
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Cmpyxmypa Tecmosvix Cnyuaes (Test Case Structure)

Ha nmpoctopax nHTEpHETa BB CMOXKETE HAUTH OYEHb MHOTO WH()OPMAIIUK O CTPYKTYPE TECT KEHCOB,
YPOBHE HUX JETANIM3AIMM W KOJIUYECTBE NPOBEPOK B HHUX, S COOHMpAIOCh paccka3arh O MOAXOJE
HCIIOJIb3YEMOM MHOM, ¥ KOTOPBIN 51 XOUY MPEUIOKUTH UCIIOIb30BAaTh BAM.

Kaxnpiil TecT Keic JOHKEH UMETH 3 YacTH:

PreConditions Coucok neWCTBUM, KOTOpbIE MPUBOJAT CUCTEMY K COCTOSHHIO
MPUTOJHOMY JJIsl TPOBEACHUS OCHOBHOW mpoBepku. JInbOo cromcok
YCIIOBHUM, BBIIIOJIHEHUE KOTOPBIX T'OBOPUT O TOM, YTO CHCTEMA
HaXOJUTCSI B IPUTOJHOM JJIs1 IPOBEJEHUSI OCHOBHOI'O TECTA COCTOSHUS.

Test Case | Criucok JeWCTBHM, MEPEBOAAIIMX CHUCTEMY W3 OJHOTO COCTOSHHS B

Description Apyroe, JJsl MOJYYeHUs] pe3ylibTara, Ha OCHOBAHUHM KOTOPOTO MOXKHO
clenaTh BBIBOJ O YIOBJICTBOPCHHH peaM3allid, [OCTABJICHHBIM
TpeOOBaHUSM

PostConditions COucok JeWCTBHIA, MEPEBOSIMIIMX CHUCTEMY B [EPBOHAYAIBHOE

cocTosiHue (COCTOSIHUE JI0 MPOBECHUs TecTa - initial state)

IMpumeuanue: Post Conditions He siBsieTcst 00s3aTEIbHOM YacThio. DTO CKOpPEe BCErO - MPABHUIIO
XOpOIIIETo TOHA: "Hamycopui - yoepu 3a co0oii". IT0 0COOEHHO aKTyaabHO MPH aBTOMATH3UPOBAHHOM
TECTUPOBAHUU, KOT/a 3a OJMH MPOTOH MOXKHO HAIOJIHUTH 0a3zy JaHHBIX COTHEW WU JaXke ThICSYel
HEKOPPEKTHBIX JIOKyMEHTOB.

IIpumep TecT kelica:

do Al, verify B1

do A2, verify B2

do A3, verify B3

B mpuBeneHHoM mpuMepe KoHe4yHas mpoBepka - B3. DTo 3HAYUT, YTO MMEHHO OHA SIBJISETCS
KITII04eBOi. 3HauuT, Al 1 A2 - 3TO JNeiCcTBUS, MPUBOIAIINE CUCTEMY B TECTOIIPUTOJHOE cocTosiHue. A Bl
u B2 - ycnoBus TOro, 4ro cucremMa HaxXOJUTCA B COCTOSHUM NPUTOJHOM JUIsl TECTUPOBaHMA. Takum
o0pa3oM nMeeM:

Action Expected Result Test Result
(passed/failed/blocked)

PreConditions

do Al verify B1

do A2 verify B2

Test Case Description

do A3 verify B3

PostConditions

PostConditions B 1aHHOM mpuMepe He ObLTH OMHCAHBI, HO MO JIOTUKE BeIled HaJ0 BBIMOIHUTH
I1arv, KOTOpbIe OBl BEPHYIIM CUCTEMY B MEPBOHAYAIBHOE COCTOSHHE. (HApUMep, YIATWIA CO3aHHYIO
3aMuch, LI OTMEHUIIU Obl U3MEHEHHSI, CIIeIaHHbIC B JOKYMEHTE).

Teneps orBeTrM Ha Bompoc: "[louemy nanHoe pazbueHne y100HO UCTIOIb30BaTh?"

OTBeT: KOHEYHAas MPOBEPKa OJIHA, T.€. B CIIydae eclii TecT mposalieH (test failed) Oyamer cpasy sicHo
u3-3a yero. T.K. ecid MNpOBaJBbHBIMH OKaxyTcs npoBepku Bl w/mnu B2, To Tect keiic Oyxer
3abnokupoBaH (test blocked), m3-3a Toro, 4ro QyHKIHIO HEBO3MOXKHO MPUBECTH B TECTOMPUTOTHOE
COCTOSTHUE (COCTOSTHHE TPUTOIHOE TSl TIPOBENICHHSI TECTUPOBAHMS), HO 9TO HE 3HAYHT, YTO TECTUPyeMast
¢bynkuus He paboTaer.

Action Expected Result Test Result
(passed/failed/blocked)
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PreConditions

do Al verify B1 passed

do A2 verify B2 failed

Test Case Description:

do A3 verify B3 blocked

PostConditions

Hemanuzayus onucanust mecm xeticos (Test Case Specification)

BeiTyer MHOTO pa3HbIX MHEHUII 00 ypOBHE JeTalu3alliy MPU HANKMCAaHUMU TECT KEHCOB, a TaKke
KOJIMYECTBE IIPOBEPOK B OJIHOM TECT Keiice. Bce oHM mo-cBoemy npaBuiibHbIE. MOe MHEHHE, UTO YPOBEHb
JeTaIu3alui TeCT KeHCOB IOJKEH OBITh TaKOB, YTOOBI 0OECrieunBaTh pa3yMHOE COOTHOIIEHHE BPEMEHHU
MIPOXOXKACHHUS K TECTOBOMY MOKPBITHIO. T.€. 10 TeX MOp, MOKa MOKPBITUE TECTaMU ONPENEIEHHOIO
(byHKIIMOHATIA HE MEHSETCS, MO’KHO YMEHBIIIATh JCTAIN3ALHUIO TECT KEHCOB.

[Tpumep tecT keiica 1:

[TpoBepka 0TOOpaKCHHSI CTPAHHIIBI

[eiictBue OxunaeMslil pe3ysbTar Pesynbrar
TecTa
OTtkpsITh cTpanully "Bxon B cucremy” - Oxno "Bxoxng B cucremy"
OTKPBITO
- Haspanme oxma - Bxox B
cucremy
- Jlorotun KOMITaHUH
oTtoOpaxkaercs B IIpaBOM

BEPXHEM YTy
- Ha ¢opme 2 nons - Umsa u
[Taponb

- Knonka Bxox noctynHa

- Ccputka "3a0bu1 mapoisp" -
JIOCTYITHA

[Ipumep Tect keiica 2:

HasBanue: [IpoBepka 0TOOpakeHuUs! CTpaHULIbI

HeiictBue: OTKpbITH cTpanuiy "Bxon B cuctemy"

ITposepka: IIpoBepbTe, UTO OTOOpaXkaemasl CTpaHUIIA COOTBETCTBYET CTpaHMIE Ha KapTuHke 1 (1
npuiiaraeM n3oopaxenue crpanuiibl "Bxoa B cucremy")

B mpumepe 1 u 2 mokpeiTue OyneT OJMHAKOBBIM, HO BOT BpeMs, KOTOpoe moTpelyercs ais
MIPOXOKACHUSI, OyIeT pa3HbIM. MHe KaXeTcsl, YTO BTOPOil mpumep OyIeT axe HarJsIHee.

B nononHeHue xodercs cka3zaTh, YTO PEIICHUE O BUJE TECT Keica M JETATM3ALUN €ro ONUCAHUS
IIPUHUMAET 4YEJIOBEK, OTBETCTBEHHBIM 3a ero co3ganue - Tect JluzaiitHep wim Tect AHamMTHK,
o0afaromuil HE0OXOIUMBIM OIBITOM, M KOTOPBIA 3HAET TeCT JU3aiiH HE MO HACIBIIIKE ¥ UMEET OIBIT
MPAKTUYECKOI0 MPUMEHEHUs TEeXHUK TecT Au3aiiHa. Bo MHOTMX KOMIAHHSAX 3Ta POJb HE BBIAEISETCS
OTIENbHO, a JIOBEpsieTCs OOBIYHBIM TECTHPOBIIMKAM, YTO B ClIydyae HEJAOCTaTOYHOW KBaJM(UKAIMH
MO’KET IPUBECTHU K MEPENHICKE TECT KEHCOB.

Tecm J{uzaun (Test Design)

Tect nu3aiiH — 3710 3Tan npouecca tectupoBanus [10, Ha KOTOPOM MPOEKTUPYIOTCS U CO3JAKOTCS
TECTOBBIE Ciyyau (TE€CT KeWChl), B COOTBETCTBUHM C OMNPEACIEHHBIMHM paHee KPUTEPHSIMU KadyecTBa U
LEJISIMA TECTUPOBAHUS.

IInan pabomwl Hao mecm ouzatiHoMm
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aHaJM3 MMEIOUIMXCS MPOCKTHBIX apTe(akToB: JOKyMEHTanus (crenuduxanuy, TpeOoBaHus,
IUTaHBbl), MOJIEH, UCTIOJIHAEMBIN KO U T.A.

Hanucanue crenudukammu o tect auzaiiHy (Test Design Specification)

MPOCKTUPOBaHUE U co3aaHue TecToBhIX cirydaeB (Test Cases)

Ponu, omeemcmeennvie 3a mecm ousaiin

Tect ananutuk - onpegenser "UTO tectupoBath?"

Tect nu3aiinep - onpenenser "KAK rectuposars?"”

ITonpocty roBopsi, 3ajjauya TECT aHAINTUKOB U JTM3alfHEPOB CBOAUTCS K TOMY, 4TOOBI UCIOJb3Ys
pa3iIuyYHbIE CTPATErMU M TEXHUKM TECT IU3aliHa, co37aTh HA0Op TECTOBBIX CIy4yaeB, 00ecHeUYMBarOIINN
ONITUMAJILHOE TECTOBOE MOKPBITHE TECTUPYEMOro npuioxeHus. OnHako, Ha OOJIBIIMHCTBE MPOEKTOB ITH
pOJM HE BBIJCNSAETCA, a JOBepseTcs OOBIYHBIM TECTUPOBIIMKAM, YTO HE BCEr/a IOJOXKHTEIHHO
CKa3bIBAETCSl HA KAYECTBE TECTOB, TECTUPOBAHUU M, KAK M3 3TOrO ClEyeT, Ha KaueCTBE MPOrpaMMHOIO
obecrieyeHus: (KOHEYHOTO MPOIYKTA).

Texnuxu mecm ouzauna (Test Design Technics)

MHorue nroau TECTUPYIOT M MUILYT TECTOBBIE ciaydau (test cases), HO HE MHOTHE IOJb3YKOTCS
CIELMAIbHBIMUA TEXHUKaMH TecT au3aiiHa. [locreneHHO, HaOMpasch OIBITAa OHU OCO3HAIOT, YTO
IIOCTOSIHHO JIENAI0T OAHY U TY K€ padoTy, MOJAAIOIIYIOCS KOHKPETHBIM IpaBuiiaM. M Torna oHu HaXomsT,
YTO BCE ITH MIPABUJIIA YIKE ONUCAHBI.

[IpemyiaraeM BaM 03HAaKOMUTBCS C KPATKHM ONMCaHUEM HanOoJiee pacpOCTPAHEHHBIX TEXHHUK TECT
nu3aiHa;

DksuBanentHoe Pasnencuue (Equivalence Partitioning - EP). Kak mpumep, y Bac ecTh auamna3oH
JONMYCTUMBIX 3HaueHui oT 1 1o 10, BBl JODKHBI BBIOpaTh OJHO BEPHOE 3HAYEHUE BHYTPH MHTEpBAJIa,
CKa)keM, 5, ¥ 0JTHO HEBEpHOE 3HaYeHHE BHE HHTepBaia - 0.

Ananus I'pannunbix 3uadenuit (Boundary Value Analysis - BVA). Eciu B3sTh npuMep Bblliie, B
KayecTBE 3HAYCHUH U1l TMO3UTHBHOTO TECTHUPOBAHUS BbIOEPEM MHHHMAIBHYI0O W MaKCHMaJbHYIO
rpanuisl (1 u 10), u 3HayeHus 6osbine U MeHbIne rpaHull (0 u 11). AHaJIM3 TPaHUYHBIX 3HAYCHUH MOXKET
OBITH MPUMEHEH K IIOJISIM, 3aIHUCsM, (aiijiaM, WK K JIF000T0 poAa CyITHOCTSIM, UMEIOIIUM OIPaHHYCHHSL.

IMpuuuna / Cnencrue (Cause/Effect - CE). Dto, kak mnpaBuWio, BBOJ KOMOWHALWI YCIOBHIA
(npuuuH), 11t oay4yeHus: oTBeTa oT cuctemsbl (Crencrsue). Hampumep, Bbl IpoBepsieTe BO3MOKHOCTh
N00aBIATh KIMEHTA, UCIOJIb3Ys ONpe/leIeHHY0 3KpaHHyo (opmy. s 3Toro Bam Heobxonumo Oyner
BBECTH HECKOJIbKO mojel, Takux kak "HNmsa", "Anpec", "Homep Tenedona" a 3aTem, HaxaTb KHOIKY
"No6aBute" - aTa "[Iprunna". Ilocne Haxarus kHonku "J{oGaBuTh", cucrema 100aBIseT KIUEHTa B 6a3y
JAHHBIX W TTOKa3bIBACT €r0 HOMEpP Ha dKpaHe - 310 "Crnencreue.

IMpenyraasiBanue ommubku (Error Guessing - EG). Dto korjga TeCT aHAIWTHK HCIOJIb3YeT CBOM
3HaHUS CHUCTEMBI W CIIOCOOHOCTh K MHTEPIPETAUU CHeNu(PHUKANUd Ha TPEAMET TOT0, YTOOBI
"mpenyranate" MpH KakKUX BXOIHBIX YCIOBHMSX CHCTEMa MOXET BbIaTh omuOKy. Hampuwmep,
crenuguKanus roBOpUT: "MoJb30BaTeNb JOJKEH BBecTH kojn'. TecT aHamuTuk, Oyzner aymars: "Uro,
ecin s He BBeny koxa?", "Urto, ecnm s BBely HENpaBWIBHBIM KoA? ", W Tak jainee. OTO M €CTh
IpenyrajblBaHue OINOKH.

HcuepneiBatoniee tectupopanue (Exhaustive Testing - ET) - ato kpaitnuii cinydaii. B npenenax
ATON TEXHUKH BbI JIOJDKHBI IPOBEPUTH BCE BO3MOYKHBIE KOMOWHAIIMH BXOIHBIX 3HAYECHUH, U B TIPUHIIHIIC,
3TO JOJDKHO HaWTH Bce MmpoOiembl. Ha mpakTuke NpUMEHEHHE ATOro MeToJa He MpelCTaBIIseTCs
BO3MOXHBIM, M3-32 OTPOMHOT'O KOJIMYECTBA BXOHBIX 3HAUCHU.

[IpakTHyeckoe MpUMEHEHNE TEXHUK TECT JU3aiiHa mpu pa3paboTKe TEeCT KeicoB

MHorue 3HaloT, 4TO Takoe TecT AW3aiiH, HO HE BCE yMEIOT €ro MpHUMEHsTb. YTOObI HEMHOIO
MPOSICHUTh CHUTYallMIO, Mbl PEIIMIM NPEASIOKUTh BaleMy BHUMaHHIO IOCIEA0BATEIbHBINA MOAXOJ K
pa3paboTKe TECTOBBIX CIIy4aeB (TECT KEICOB), HCIOIb3Ysl CaMble MPOCTEUIITNE TEXHUKU TECT JU3aiiHa:

OksuBaneHTHoe Paznenenue (Equivalence Partitioning), nanee B Texcte - EP

Ananu3 I'pannunbix 3nauennit (Boundary Value Analysis), nanee B Texcte - BVA

[IpenyransiBanue ommoOku (Error Guessing), nanee B Texkcre - EG

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

ITnan pa3paboTKH TECT KeWCOB MpeaIaraeTcs CeayIOIHiA:

1. Anamm3 TpeGoBaHMIA.
2. Ompenenenue HabOpa TECTOBLIX JaHHBIX Ha ocHOBaHuu EP, BVA, EG.
3. Pa3pabotka mabnona Tecta Ha ocHoBanuu CE.
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4. HamucaHue TecT KeiCOB Ha OCHOBAHUU NEPBOHAYAIBHBIX TPEOOBAHMIA, TECTOBBIX JAHHBIX U
I1aroB TecCTa.
Jlasiee Ha mpuMepe, pacCCMOTPUM IPEIIOKEHHBIN TOAXO.
[Tpumep:
[IpotectupoBath (QYHKIHMOHAIBHOCT (QOPMBI IMpHEMa 3asBOK, TpeOOBaHHS K KOTOPOH
IIPEJOCTAaBIIEHBI B ClIeAYIOLIeH Ta0IuLe:

OnemMeHT Tum snementa | TpeGoBanus
Tum ob6pamienus | combobox Habop manHbIX:
Koncynpranus

[IpoBeaeHue TECTUPOBAHMS

Pasmemenue pexnamsl

OmmOka Ha cailTe

* - Ha MPOIECC BHIMOJIHEHUS ONEpallUd MpUeMa 3asBOK

HE BIIMSET.
KonraktHOE editbox 1. OGs3aTenpHOE IS 3a0JIHEHUS
JINALIO 2. MakcuMaibHO 25 CUMBOJIOB
3. Hcnonp3zoBanue mudp W COCIl CHUMBOJIOB HE
JIOTYCKaeTCsI
KoHTakTHEBII editbox OO0s3aTenbHOE I 3aII0IHEHUS
TenedoH Jlonyctumbie cuMBOJTBI "'+ U tipBI

"+" MOKHO UCMOJIb30BaTh TOJIBKO B Hayajae HoMepa
Jonyctumbie pOpMaThI:

HayuHaeTcs ¢ Tiroca - 11-15 mudp

+31612361264

+375291438884

6e3 uroca - 5-10 udp, Hanpumep:

0613261264

2925167

CooOurenune text area 1. OGsa3aTenpHOE I 3aII0THEHUS
2. MakcumaneHas miraa 1024 cumBolia

OTmpaBuThH button Cocrosinue:

1. ITo ymonmuanuto - He akTuBHa (Disabled)

2. Tlocne 3anonHeHUs 00s3aTeIbHBIX MOJIEH CTAHOBUTCA
aktuBHa (Enabled)

JlecTBus mocie HaxKaTus

1. Ecnu BBeneHHBIE JaHHbIE KOPPEKTHBI - OTIPABKa
cooOuieHus

2. Ecmm BBenennele panHble HE  koppexktHsl -
BaJIMJIAIIMOHHOE COOOIIEHUE

BapuanT ucnonb3oBanus (MHOTAAa €r0 MOKET U HE OBITH):
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« Data Added

OK

— Form

Person 1 N O K

E

Error on page

1. AHanu3 TpeboBaHUM

Yuraem, aHaATU3UpyeM TPeOOBaHUS M BBIACISIEM JUIs ce0s CIIEAYIONINE HIOAHCHI:
— Kakue U3 moJiei o0s3aTenbHbIe s 3aM0JIHEeHUs?
— HMEIOT JIM TOJIsl OTPAHUYEHUS 110 JITMHE WJIH 110 pa3MEepHOCTHU (TpaHHIlb)?
— Kakue U3 MoJiei UMEIOT ClieluainbHble PopMaThl?

2. Omnpenenenrie Habopa TECTOBBIX JTaHHBIX

OtrankuBasich OT TpeOOBaHUM K MOJIIM, UCHOJIB3YSl TEXHUKH TECT JU3aliHa HAUMHAEM OIpesiesieHue
Habopa TeCTOBBIX JIaHHBIX:

— B 3aBUCHUMOCTHM OT TOrO O0Os3aTEJIbHOE II0JIE WJIM HET, OIpENeINuM KakKue IO
HE00X0IMMO TIPOBEPUTH HA IyCTOE 3HAYCHHUE, TaK KaK OHO MOXET BBI3BIBATh OMHUOKY (B
pe3yNbTUpPYIOLIEH TabIUIe OPaHKEBBIH IIBET)

— T.K. MCUEPIBIBAIOIEE TECTUPOBAHNUE HE MPEACTABISAETCS BO3MOMXHBIM U3-32 OIPOMHOIO
quciaa BCEBO3MOXKHBIX KOMOMHAUMN 3HAYeHUH, B NEPBYIO oOuepeab HE0OXOAUMO
ONpEeAETUTh MUHUMAJIbHBIM ~ HAOOp  JaHHBIX. OTO MOXXHO  CHeNaTh  HUCHOJb3Ys
Takue TexHukH, kak EP u BVA. (B pesynbTupyromeit Tabnurie romy06oii 1er)

Ha ¢opme mpucyrcTByeT mose, UMerolIee COCTaBHOM THI (LHM(PBI UCHOIb3YIOTCS COBMECTHO C
CHUMBOJIaMH), 00J1a/1aeT ClielualbHbIM (DOPMATOM JAHHBIX U MOATOMY BbII€JICHUE TECTOBBIX JaHHBIX JJIS
HETro - 3TO JIOCTATOYHO TpyAoeMKas 3ajqauda. B mpenenax naHHON pabOThI OrpaHUYUMCS TOJIBKO MPOCTOM
IIPOBEPKOI (pOpMATOB U OCHOBHBIX TPeOOBaHMM OMMCAHHBIX B (pOpMe IpremMa 3asiBOK.

[lo 3aBeplieHMIO Te€HEpalMU JaHHBIX HCHOJNb3Yys CTaHJApTHbIE TEXHUKU, MOXHO J00ABUTh
HEKOTOPO€ KOJMYECTBO 3HAYEHMM Ha OCHOBaHMHM JWM4YHOrO ombiTa (TexHuka EG) - sto Oyaer
UCMOJIb30BAHUE CIIELl. CHMBOJIOB, OYE€Hb [UIMHHBIX CTPOK, pa3HbIX (OPMATOB JAHHBIX, PETUCTPOB B
ctpokax (Upper, Lowwer, Mixed cases), oTpuniarenbHble U HyJeBble 3HaueHus, keiBopasl Null - NaN -
Infinity u T.1. CroJja MOXHO BKIIIOYHMTB BCE€, YTO BbI I0JIaracTe MOKET BBIBECTH HMPUIIOKEHUE U3 CTPOs (B
pe3yabTUpYyromel Tadaue (UoIeTOBBIN 1IBET)

IIpumeuanue:

OTMeTHM, YTO KOJIMYECTBO TECTOBBIX JAHHBIX MOCIIE OKOHYATENbHOM reHepanun 0yJIeT 10CTaTOuHO
OO0JIBIINM, JJaKe MPH MCIIOIb30BaHUU CHEIHATIBHBIX TEXHUK TECT Au3aiiHa. [103ToMy orpaHu4uMcs JIHIIb
HECKOJIbKUMH 3HAYEHUSMU JUI Ka)XJI0T0 MOoJIsl, TaK Kak LeJb JaHHOW paboThl MOKa3aTh UMEHHO IPOIECC
CO3/IaHHU TECT KEICOB, a HE MPOLIECC NONyUYEHUSI KOHKPETHBIX TECTOBBIX TAHHBIX.

2.1 Bp16op TeCTOBBIX JaHHBIX VIS K&KIOTO OTIEIHHO B3SATOTO OIS

ITone Tun oOpamenus. Tak kak Bce JaHHbIE BXOIAT B 1 Kijacc SKBUBAJEHTHOCTH, TO €CTh HE
W3MEHSIOT CaM TPOIECC BBIMOJHEHUS TpHUeMa 3asiBKHU, OepeMm o000 (1-10) MO3WIUIO B JINCTE C
oxxugaembIM pesynapraToM OK. Ho T.k. peain30BaHO 1oJie KaK JIUCT, UMEET TaKXKE CMBICII pACCMOTPETh U
rpaHn4Hble ycioBus (TexHuka BVA), 1.e. Oepem nepBblii M mocienHuid snemeHThl. Wrtoro: 1-1 u
MOCJIEAHSA NO3UIKHU B aucTe. OKUIaeMblid pe3yapTaT Ipu Ucnoiab3oBaHuu - OK.

[Tone KonrtaktHoe numo. DTo oOs3aTenbHOE Moje pasMepoM OT 1 1o 25 cMMBOJIOB (BKIIIOUAs
rpanuibl). IIpoBepka Ha 00s3aTeIBHOCT JO0ABIISET K TECTOBBIM JaHHBIM IycToe 3HaueHue. IIpoBenem
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aHanm3 rpaHudHbIX yenoBuit (BVA), momyunm Hatop: 0, 1, 2, 24, 25 u 26 cumBozoB. I[lycroe 3HaueHue
(0 cuMBOIIOB) yx)e ObUTO JOOABIIEHO MPH aHAM3€ 00513aTeILHOCTH TOJIS I BBOJA, o3TOoMy npu BVA
MBI He OyneM M00aBIsATh €ro eme pas. (eciu ero no0aBUTh BTOPOH pa3, MPOHM30MIET AyOIMpOBAHUE
TECTOBBIX JaHHBIX, KOTOPOE HE MPHUBEAET K HAXOXKICHUIO HOBBIX JAE€(PEKTOB, a 3HAUUT IMOBTOPHOE
no0aBJICHHE B JIOMEGH HE MMEET CMbICNIa). B CBSI3M ¢ TeM, UTO 3HA4YCHHS 2 U 24 CHMBOJIA SIBJISIFOTCSA, C
HaIIeH TOYKU 3peHUs, HeKPUTUUHBIMH, UX MOKHO HE J00aBisATh. B UTOre mnonydyaeM, 4T0 MUHUMAaIbHBINA
Ha0Op JaHHBIX JJIS TECTUPOBAHUSA OIS - 3T0 cTpoku 1 u 25 - OK, u 0 (mycroe 3HaueHue), 26 CUMBOJIOB -
NOK.

nosie KoHTakTHBIN TeneoH COCTOMT M3 HECKOJIBKUX YacTei: KOJ CTPaHbI, KOJ oleparopa, HoMep
TeneoH (KOTOPBI MOXKET ObITh COCTAaBHOW U pa3zesieHHbIN neducamu). [ onpeneneHus NpaBUILHOTO
HaOopa TECTOBBIX JAHHBIX HEOOXOAMMO pPacCMaTPUBATh KAXKIYIO COCTaBHYIO YacTh MO OTIEIBHOCTH.
[Tpumensis BVA u EP, nonyuum:

JUIsL HOMEPOB C ILITIOCOM:

ITo BVA nonyuanm HOMmepa ¢ 10, 11, 12 u 14, 15, 16 nudpamu, rone 10 u 16 - NOK, a 11, 12, 14, 15
- OK

PaccmarpuBas mosiydeHHble JaHHble ¢ no3unuu EP Beimenum, yto 11, 12, 14, 15 BXoasT B oguH
KJIacC PKBUBAJICHTHOCTH. [10ATOMY NpH TECTUPOBAHMUU MBI MOXKEM HCIIOJIb30BATh JII000€ U3 HHUX, HO TaK
kak 11 u 15 - 370 rpaHullbl MHTEpBANa, TO HA HAIl B3I UX MPOIYyCKaTh Henb3sl. ClieoBaTeabHO, MbI
MOKEM YMEHBLINTh HA0Op 3HAUEHUM 10 ABYX, UCKIOuUUB 12 u 14, a octaBuB 11 u 15 ansa npoepku
IPaHUYHBIX YCIOBUH.

Hroro nmeem:

11 u 15 mudp - OK, (+12345678901, +123456789012345)

10 u 16 uudp - NOK; (+1234567890, +1234567890123456)

JUISL HOMEPOB 6€3 miitoca:

ITo BVA noxyunm HOMepa ¢ 4, 5, 6 u 9, 10, 11 mudpamu.

JleicTBysl aHAJIOTUYHO MIPUMEPY ISl HOMEPOB Tese(OHOB C IMIOCOM, UCKIIOYUM 3HaueHus 6 u 9,
ocraBuB 5 u 10.

Hroro numeem:

5u 10 mudp - OK, (12345, 1234567890)

4 u 11 mudp - NOK; (1234, 12345678901)

niosie CooOnieHue. no100p NaHHbBIX IPOBOAMM M0 aHajoruu ¢ noieMm KonraktHoe nuno. Ha Beixone
nosryqaeM 3HaueHus: ctpoku 1 u 1024 - OK, u 1025 cumBosnos - NOK.

Pesynbrupyromas tabnuia AaHHBIX, JJISI UCIOJb30BaHUS MPHU TMOCIEAYIONEM COCTAaBIEHUU TECT
KelCcoB

[Tone OK 3HayeHne KommenTtapuit
INOK
Tun OK Koncynpranus IIEPBBII B CIIUCKE
oOparieHus
Omnbka Ha caiite IIOCJIEIHUN B CIIMCKE
NOK
KonraktHoe | OK HIYKEHTIII3HIYKEHT LIII3HIYKE 25 CHMBOJIOB
JIALIO HWKHUW PETUCTP
a 1 cumBon
WIYKEHT LIBOBIBAIIPOJIDKAUYCMU | 25 _CHMBOJIOB
BEPXHMWMU peructp
VIYKEHT I3 dssanponmx TICMU 25 CHMBOJIOB
CMelllaHHs1A
perucrp
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NOK

MMyCTOC 3HAYCHUC

WIYKEHTIIIIBAIYKEHT I3 UITYKEH IJIAHA OoJIblIIE
MaKCUMaJIbHOM(26
CHUMBOJIOB

@#$%"&;.?2,>|VN"I()_{}[<~ crier. CHMBOJIBI
(ASCII)

1234567890123456789012345

TOJIBKO U PHI

adsadasdasdas dasdasd asasdsads(...)sas

OYeHb JUTHHHAS
cTpoka (~1Mb)

KonTakTHBIN
TenedoH

OK

+12345678901

C IIJIIOCOM -
MHWHHUMAJIbHAas AJIMHA

+123456789012345

c IUTIOCOM -
MaKCHMaJIbHasI
JUTHHA

12345

oe3 IUIroca -
MUHUMAaIbHAS JJIMHA

1234567890

oe3 IUIroca -
MaKCHUMAaJIbHAS
JUTUHA

NOK

IMyCTOC 3HAYCHUC

+1234567890

¢ IUIIOCOM - <
MHUHUMaJIbHON
IJTUHBI

+1234567890123456

¢ IUIIOCOM - >
MaKCUMaJILHON
IJTUHBI

1234

0es mmoca - <
MHUHUAMAJIbHON
IUTAHBI

12345678901

0e3 1wmoca - >
MaKCUMaJIbHON
JUTAHEBI

+YYYXXXyyyxxzz

C IUTIOCOM - OYKBBI
BMeCTO Upp

YYYXXXXZZ

0e3 maoca - OyKBBI
BMeCTO Upp

+HiHHH-$$$-%0N-&N-& | crietl. CHMBOJTBI
(ASCII)
1232312323123213231232(...)99 O4YEHb JUTHHHAS

ctpoka (~1Mb)
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Coobmenne | OK 170000801 0%700 (997110 MaKcHUMabHas
JUTIHA (1024
CHMBOJIA)

NOK MyCTOE 3HAUYCHHE

700008720007 700 () 201071 JUIMHA Oosb1e
MaKCUMaJIbHOMI
(1025 cumBOIIOB)

adsadasdasdas dasdasd asasdsads(...)sas OYeHb JUTMHHAS
ctpoka (~1Mb)

Q#HSPSNNE&NE TOJBKO CIIELL.
cuMBoJiel (ASCII)

3. PazpabarbpiBaem ma0ioH Tecta

Ha ocnoBanuu texnuku CE u, 1m0 BO3MOXXHOCTH, MMEIOIIMXCS BapuaHTOB ucnoib3oBaHusa (Use
case) co3/laguM I1a0JOoH MJIaHUPYEeMOro Tecta. J[aHHBIM TOKyMEHT OyAeT MmpeacTaBisTh coOO0il 1aru u
OKHJIaeMbl€ PE3yJbTaThl TECTA, HO 0€3 KOHKPETHBIX JAAHHBIX, KOTOPbIE MOJCTABISAIOTCS Ha CIEAYIOLIEM
JTane pa3paboTKU TECT KEMCOB.

ITpumep mabiona Tect kelca

[erictBue O>xuzaeMsplil pe3yabTaT
1. OTtkpbIBaeM bopmy | Dopma OTKpbITA
OTIIPaBKU COOOIICHHUS Bce nosnist no ymoa4aHuIo mycThbl

O0s3aTenbHbIe I10JI IOMEUYEHEI - *
Knonka "OtnpaBuTh" HE aKTUBHA

2. 3amonHsAeM 1oJist GOPMBI: Ilosns 3anonHeHbl

Tun obpamieHus Kuonka "OtnpaButs" - aktuBHa (Enabled)
KonTakTHOE 11110
KonrakTHsiii Tenedon

CooOuienue
3. Haxumaem KHOMKY | Eciu BBe/leHHbBIE TaHHBIE KOPPEKTHHI -
"OTtnpaButs" CooOuienue "3asBKa OTIpaBiieHa BBIBEIEHO HA IKPaH.

Hogas 3as1Bka nosiBUnach B CIUCKE HA CTpaHULE "3asBKU".
Ecnu BBeneHnnbie nanubie HE KOppeKTHBI -;
BanunanuonHoe cooOmieHue Cco  BCeMH  OHIMOKaMu
BBIBEJICHO Ha 3KpaH.

3asska HE nosBunace B civcke Ha cTpaHule "3asBKu'.

4. Hammcanue TecT KeHCOB Ha OCHOBAaHHWH TIEPBOHAYAIBHBIX TPEOOBAHMIA, TECTOBBIX ITaHHBIX U
mabJoHa TecTa

[Tocne TOrO, Kak TECTOBBIE IaHHBIE M IIAardM TECTa TOTOBHI MPUCTYMAEM HETOCPEACTBEHHO K
pa3paboTke TecT KeicoB. 37ech HaM MOMOTYT TaKhe METO/1bl KOMOMHUPOBAHHS KaK:

[TocnenoBarenwsHblil mepedop. IlpencraBnser coOoit mepebop BCeX BO3MOMKHBIX KOMOWHAIIANA
uMmeromuxcs 3HadyeHud. Takum oOpa3oM MOdydaercsi, YyTO KOJMYECTBO TECT KeHcoB OyaeT paBHO
MIPOU3BEACHUIO KOJIMYECTBAa BAPHAHTOB TECTOBBIX JAHHBIX JUIS KaKIOTO Mojs. [t Harero KOHKpeTHOTO
npuMepa Mbl osryuuM 1170 Tect keiicos.

[Tomapusiit nepedop (Pairwise Testing). 3agacTyio, cOOU BBI3BIBAIOT HE CIIOKHOE COYETAHHE BCEX
napaMeTpoB, a COYETaHUE JIMIIb Mapbl MapaMeTpoB. TexHHKa nmonapHoro nepedopa, Mo3BOJISIET CO3/1aTh
TECTOBble HAOOpbl, KOMOMHUpYIOIIME JaHHblE M3 JAByX nosiedl. biaromaps 3ToMy, KOJIMYECTBO
MOJTyYCHHBIX Ha BBIXOJIE TECT KEHCOB B pa3bl MEHbIIE, YeM IpU KOMOMHHUPOBAHHHM TOTO e Habopa
JAHHBIX IpU IOCIENOBaTeNbHOM mepebope. OTMETHM TakXkKe, 4TO B JaHHBIH MOMEHT CYILECTBYET
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HECKOJIbKO aJITOPUTMOB T'€Hepaluu KoMOWHAImid Juis momapHoro TtectupoBanus: Orthogonal Arrays
Testing, All pairs, IPO (In-Parameter Order). Tak Hanmpumep, npu ucrnoas3oBanuu Texuuku All Pairs B
HaIlleM KOHKPETHOM CJIy4ae MbI IOIy4YuM Bcero 118 TecT keicos.

ITo 3aBepiIeHUIO TOATOTOBKM KOMOWHAILIMI JTaHHBIX, MOJICTABIsIEM MX B IIa0JIOH TECT Keica, U B
pe3yibTaTe UMeeM Ha0Op TECTOBBIX CIIydaeB, MOKPHIBAIOIINN TECTUPYEMble HaMH TpeOOBaHUSA K (opme
npueMa 3asiBOK.

IIpumeuanue:

Hamommuaem,  9TO  TecT  KEHCHl  pa3NeNsAlOTCS [0  OXKUAAEMOMY  pe3yJbTary
Ha MO3UTUBHBIC U HETaTUBHBIC TECT KEHCHI.

ITpumep mo3uTuBHOTO TeCT Keiica (Bee mosst OK):

[erictBue OxunaeMsplil pe3ysbrar

1. OTkpbiBaeM (popMy OTIIPaBKU COOOIIEHUS dopma oTKpbITa

Bce 1omis o yMoJIl4aHuIo IMyCThl
O0s3aTenbHbIE MO TOMEUEHBI - *
Knonka "OtnpaBuTh" HE aKTUBHA

2. 3anonHseM moist opMBbI: [Tons 3amonHeHbI
Tun obpamennst = Koncynbramus Knonka "OtnpaButs" - aktuBHa (Enabled)
KonrtaktHOE JIMIIO =

MIYKEHTIIII3HIYKEHT I3 HITYKe
KonrakThsiii Tenedon = +7-916-111-11-11
CooOuienue

3. Haxxumaem knonky "OtnpaButhp" Coob6menune "3asiBKka OTIpaBiieHa " BHIBEICHO
Ha DKpaH.

HoBas 3asBKa MOsSBHUIACh B CIHCKE Ha
crpanuile "3asaBku".

[Tpumep HeraTuBHOTrO TecT Keiica (mose Konraktaoe smio - NOK):

[eiictBue O>xunaeMslil pe3yapTaT

1. OrtkpeiBaeM ¢opMmy otnpaBku | Dopma OTKphITa

cooOmieHus Bce nosist no yMoI4aHHUIO IyCThI
O0s13aTeNbHbIE OIS TOMEYEHBI - *
Knonka "OtnpaBuTs" HE aKkTUBHA

2. 3amnosHsieM 1ot GOPMBI: [Tons 3anonHeHBI
Tun oOpamenus = Koncynpranus Knomnka "Otnpasuts" - aktuBHa (Enabled)
KonrakTHOE JINIIO =

@#$UNN&E;.?,>|[VN"I() {}[<~
Konraktaeii tenedon = (916)333-
33-33

Coobmenne = HIITyHIynI(... iy -
1024 cumBoia

3. Haxxumaem kHomiky "OtnpaButs”" | BanumanmonHoe cooOlieHHe cO BCEMH OMIMOKaMu
BBIBEJICHO Ha DKpaH:
"B mone  "KouTakTHOE€  nMI0"  3ampelieHo

WCIIOIB30BaHKUE (P U CIell. CHMBOJIOB."
3asska HE mnosiBunach B CHUCKe Ha CTpaHHUIIE
"3asBKu".

3 JlokyMeHTHPOBaHHE Pe3yJIbTATOB TeCTHPOBAHHSA
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HTOroBBIN OTYET MOXKHO Pa3AeiuTh HA YACTH C COOTBETCTBYIOIIEH HH(pOpMaIIeH:
— IIpuBercrBue.
— O6mmas uadopmarus (Common Information).
— TectoBoe okpyxenue (Test Platform).
— Pexomenmamnu QA (QA Recommendations).
— JleranmusupoBannas unpopmanus (Detailed Information).
— OKOHYaHHE COACPKUMOTO.

IIpusercrBHe

CBoe NUChbMO C OTUYETOM HEOOXOIMMO HAayaTh C MPUBETCTBUS BCeX aapecaroB. Eciau mo kakum-
1100 MpUYKMHAM TPOM30LLIA 33J[epKKa JaHHBIX OTYETa, JIMOO HE BECh 3aIJIAHWPOBAHHBIN (DYHKIIMOHAI
ObLT MPOBEPEH, TO ATy UH(POPMALIMIO HEOOXOAUMO IPETOCTaBUTh B Havase nucbma. Cienyer N3BUHUTHCS
3a 3aJIepXKKY U yKa3aTh aJIeKBaTHbIC IPUYMHBI IPOU3OIIEANIETr0. Takke B CaMOM Hayaje MUChMa CIIeAyeT
yKa3blBaTh, €CJAM OBbLUIM Kakue-TO BHEIIHHUE (aKTOphI, MPEMATCTBYIOIIME IPOBEPKE KAKOH-TO YacTH
¢byHKIMOHATA.

Eciu Bo BpeMs TecTUpOBaHMsI HE MPOU3OIUIO HUKAKUX (POPC-MaKOPHBIX OOCTOATEILCTB, TO
JOCTaTOYHO OOBIYHOTO BEXKIUBOTO MPUBETCTBHS U JIAJIee yXKE MEePEXO0]] K CIACAYIOIINM ITyHKTaM.

O6mas unpopmanus (Common Information)

B nanHOi dWacTMm oOTuYeTa ONMCHIBAECTCSA, KakKWe BHUIBl TECTOB IPOBOIMIUCH. 3a4acTyro
yKa3bIBAIOTCS MOJYJIHM, KOTOPhIE TECTUPOBANUCH UIH (QyHKIHMOHAT. CTOUT yIOCTOBEPUTHCS, HE 3a0bITa
T Kakas-TO 4acTh (YHKIMOHAJA, OCOOCHHO 3TO aKTYaJIbHO, KOTJa HYKHO COOpaTh MTOTOBBIA OTYET,
COeMHUB B ceOe JaHHbBIE O Pa3HBIX BUAAX TECTOB U (yHKIIHOHAJE.

TectoBoe okpyxenue (Test Platform)

Kak mpaBuio, B 3TOl 4acTu yKa3bIBalOTCS:

Ha3zBanue npoekra.

Howmep cbopxu.

Ccpuika Ha TIpoeKT (cOopky). HeoOxoammo yoeauThes, 9TO 3alIs IO ATOH

CCBIJIKE BbI IEHCTBUTENILHO MOMAaeTe Ha MPOEKT HIIK MOKETE YCTAHOBUTD MPHIIOKEHHUE.

[Ipn yka3zaHWW [aHHBIX B OTOW YAaCTH OTYETa HYKHO OBITh OYEHb BHHUMATENBbHBIM, T.K.
HETpaBWIIbHAS CCHUTKa Ha COOpPKY WJIM HEBEpHBIH HOMEp COOpPKM HE JAlOT JOCTOBEpHOW MH(OpMAIUH
BCEM 3aWHTEPECOBAHHBIM JIIOJSIM, a TaKXke 3aTPyIHSIOT padoTy 4enoBeKy, coOuparoumemMy (pUHaIbHbIHN
OTYeT.

Pexomenmannu QA (QA Recommendations)

JlaHHas 9acTh OTUYeTa SABISETCA HambOosiee BaKHOU, T.K. 3[IECh OTpakaeTcs oOIIee COCTOSHUE
cOOpKH. 3/1eCh MOKA3bIBACTCS aHATTUTHYECKasi paboTa TECTUPOBIIUKA, €T0 PEKOMEHIAIUH 110 YITYUIIECHHIO
¢byHkoHana, Haubosiee ciabple MecTa M Haubosee KpUTUYHBbIE AEPEKThl, TUHAMHKA H3MEHEHMUS
KayecTBa MPOEKTa.

B atoMm paznene nomkHa ObITh HHGOPMAIIHS O CIEAYIOMIEM:

— VYkaszaH ¢yHKUMOHaN (4acTh (PYHKLMOHANA), KOTOPHIH 3a0JOKHpOBaH Ui NpOBEpKU. JlaHbI
HOSCHEHUs [ToYeMy 3TOT (DyHKIIMOHAJ He MPOBepeH (yKazaHbl HanOoiee KpUTHUHBIE 1e(DEKTHI).

— TlpomsBeneH aHanW3 KadecTBa MPOBEPEHHOTO (yHKIMOHana. Ciemyer ykas3aTh, YAy4IIAIOCh
OHO WM YXYAUIWJIOCH II0 CPAaBHEHUIO C TIPEABINYIIEH BepcHel, Kakoe KadecTBO Ha
CETOJIHAIIHUNA MOMEHT, Kakue (paKTOphl MOBJIMSIIA Ha BBICTABJICHHE MMEHHO TaKOTO KayecTBa
cOOpKH.

— Ecnu xadecTBO COOpKH yXyIIIUIOCH, TO 005S3aTENIbHO JAOJKHBI ObITh YKa3aHbI PErpecCHOHHBIE

MecTa.

— Haubonee nectaOunbHble YacTU (GYHKIMOHAJa CIEAYyeT BBIACINUTh M yKa3aThb NMPUYMHY, IO

KOTOPOI OHM TaKOBBIMU SIBIISTFOTCSI.

— Jlansl pexoMeHIaMK 10 TOMY (QYHKIHMOHATY U JleeKTaM, CKopeiiliee nCIpaBiIeHne KOTOPBIX

ABJIsIeTCS HanboJiee MPUOPUTETHBIM.

— Crnucox Hambonee KpPUTUYHBIX JUIsi cOOpkH JedeKTOB, C YKa3aHHMEM Ha3BaHUS M HX

KPUTUYHOCTH.

— s otuera ypoBHsS Smoke o00s3aTenbHO yKa3aTh BeCh HecTaOWJIbHBIN (yHKIHMOHAN. Ecim
cOopka SIBISETCA PENM3HOM WM IMpPEIpeiau3HOM, TO Jr00e YyXyALIEHHE KadyecTBa SBIISAETCS

KPUTUYHBIM U BaXKHO 00 3TOM COOOIINTH MEHEDKEPY KaK MOXKHO paHBbIIIE.
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[ToMuMO BCero BBIIICYKa3aHHOTO JUIS PEIM3HBIX U MPEIPETH3HbIX COOPOK B OTUETE O KaueCTBE
IPOAYKTA Ba¥KHO YKa3bIBaTh CIIEAYIOILEE:

— Jlana undpopmanus o Bcex mpobiemax, xapakTepHbIXx cOopke. IIpoBeneH aHanu3, HACKOJIBKO
OCTaBIIHECS MPOOJIEMBI SBIISIOTCS KPUTHYHBIMU JIJIs1 KOHEYHOTO MOJIb30BATEI.

— VYkasasbl Ae(eKTbl, KOTOpbIE CIEAYyeT UCIPAaBUTh, YTOOBI KAaYECTBO KOHEYHOH COOpKM OBLIO
BBIIIIE.

HeranusupoBannas nadopmarus (Detailed Information)

B nmanHOi#l yacTu oTueTa ommchIBaeTcs Oosee moapoOHas MHpopManus O MPOBEPEHHBIX YaCTIX
(GyHKLMOHANA, YCTAaHABIMBACTCA KayeCTBO KaXIOW NPOBEPEHHON wyacTu (GyHKUMOHAIa(MOIyJs) B
OTJENBbHOCTHU. B 3aBUCMMOCTH OT TUIIA MPOBOJMMBIX TECTOB, 3TA YaCTh OTYETA OyAET OTINYATHCS.

Smoke

[Ipu onenke kadecTBa (yHKIMOHAJAa Ha ypoBHE Smoke TecTa, OHO MOXET ObIThb JHOO
[TpuemnemsiM, 160 Henpuemnemsim. KauecTBo cOOpKM 3aBUCUT OT HECKOIBKUX (DaKTOPOB:

— Ecnu 310 penusHas wim npeapenusHas cOopka, To A BblcTaBieHus IIpuemnemoro kadecrsa
Ha ypoBHE Smoke He TOKHO ObITh HalJIeHO ()YHKITMOHATBHBIX 1e(DEKTOB.

— Hanuuue HoBoro ¢ynkuuonana. HoBblli (yHKIMOHAN, KOTOpPBIM BHEpBbIE MOCTAaBISETCS Ha
TECTUPOBAaHUE, HE JOJDKEH cojaepkaTh JAe(PeKToB ypoBHS Smoke JuUisi BBICTaBJIECHUS
[Tpuemnemoro kauecTBa Bcell COOPKH.

— UYro6b! ycTaHOBUTH cOOopke [Ipuemnemoe kauecTBo, HE JOJKHO OBITh JeEeKTOB ypoBHS Smoke
y TOro (hyHKIMOHAJIA, 10 KOTOPOMY IIJIAHUPYETCS IPOBOIUTH MOJIHBIE TECTHI.

— Bce nanOonee BaxxHbIE YacTH (PYHKIIMOHAIA OTPAOATHIBAIOT KOPPEKTHO, TOT/Ia KAY€CTBO BCETO
¢ynkunonana Ha ypoBHe Smoke MoxkeT ObITh o1eHeHo, kKak [Ipumiemoe.

B wactu o neranusumpoBaHHON HHpOpMaLUU KadecTBa COOpKM cienyer Oojee MOAPOOHO
onucarth IpoOsieMbl, KOTOpPbIE OBLIIN HaiIeHbl BO BpEMsI TECTa.

DV

B »T0#1 wacTu oTyeTa yka3pIBaeTCsl KAYECTBO O POBEICHUH BAJTHIAINH JePEKTOB.

31ech JOIDKHA OBIThH ciieayroliast H(pOpMaIys:

— OO0uee KoIMYeCTBO BeexX 1€(hEeKTOB, MOCTYNHBIINUX Ha IPOBEPKY.

— KonnuecTBo HencnpaBlieHHBIX A€(PEKTOB U UX MPOLIEHT OT OOLIET0 KOJINYECTBA.

— Crnucok aedexToB, KOTOpble HE ObUIM MPOBEPEHBI U MPUYUHBI, IO KOTOPBIM ATOr0 HE ObLIO
CEIIaHO.

— Harnsanas tTabnuia ¢ HercnpaBiIeHHBIMU 1e(peKTaMH.

[Io Bblleyka3aHHBIM pe3yJbTaTaM BBICTABISETCS KadyecTBO Tecta. Eciu  mpoueHT
HeucrnpaBieHHbIX JaepekroB < 10%, To kadectBo IIpmemnemoe, ecnmu > 10%, TO KadecTBO
Henpuemnemoe.

NFT

[Ipy mpoBeaeHMM MOJIHOIO TECTa HOBOIO (PYHKIIMOHANIA KAayeCTBO OTNEIBHO MPOBEPEHHOTO
¢dbyHkunonana MoxxeT ObITh: Beicokoe, Cpennee, Huzkoe.

B otuere cnenyer oTnenbHO yKa3blBaThb MH(OPMAIMI0O O KAayecTBE Ka)KJOW YacTU HOBOTO
¢bynkunonana. B 3Toit yactu otyera noimkHa OBITH cienyromas HHGpopMarus:

— Jlana oOmrast orieHKa peann3anud HOBOTO (DYyHKIIMOHAJA (CTPYMITMPOBAHHAS IO KAYECTRY).

— IlogpoGuast (meranmpHasi) wHPOpMaUs O KayecTBE KaXJAOW M3 YacTed  HOBOWU
(GyHKIIMOHAJIBLHOCTH.

— IlpoBenen aHanu3 Kaxa0i U3 HOBBIX (DYHKIIMIA B OTIAETBHOCTH.

— JlaHBI sICHBIE IOSCHEHUS O BHICTABIEHUH COOTBETCTBYIOIIETO KaueCTBa.

— JlaHBI pekoMeHJalMy MO0 YIy4IIeHUI0 KauecTBa (Kakue MpoOaeMbl clelyeT UCTIPABUTD).

— TIlokazana Tabmuna ¢ HOBBIMH (DYHKIMSIMU (Ha3BaHUE), UX KaUECTBOM, CTaTycoM (DYHHKIIMM U3
CQ.

AT, MAT, Regression
Ecnu mpoBoauinch TECThl yKa3aHHBIX YPOBHEH, TO B MEPBYIO Ouepe/b NMPU HAMMCAHUU OTYeTa

HYXKHO aHaJM3UpPOBaTh JMHAMUKY M3MEHEHMs KadecTBa MPOBEPEHHOHN (DyHKIIMOHAIBHOCTUH B CPAaBHEHUH
c Oosee paHHUMHM BepcusiMU cOOpkH. Taxke Kak M y MPeAbIAYIIEro BUJa TECTOB, KAUYECTBO 3TUX MOXKET
obITh: Bricokoe, Cpennee, Huskoe.
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Jlis yka3aHHBIX BHJOB TECTOB B JIaHHOW YacTH OTYETa JOJDKHA OBITH OnmucaHa HHGpOpMaIus
CJIEYIOILETO XapakTepa:

— Jlama cpaBHHTENbHAs XapaKTEpUCTHKA KaKJOW M3 dYacTeil (yHKIMOHalIa B CpPaBHEHUU C

NpEIbIAYIINMHU BEPCUSIMHI COOPKH.

— IlompoGHnas (nmeranbHas) uHGOpPManMUsg O KadecTBE KaKIOM M3 dYacTed MpPOBEpEeHHON

(GYHKIMOHATBHOCTH.

— JlaHbI siCHbIE TOSCHEHHUS O BBICTABJICHMM COOTBETCTBYIOLIETO KauecTBa KaJIoW (YHKIUHU B

OTJICIbHOCTH.

— JlaHBI peKkOMeHJalMy 10 YIYYIISHUIO KauecTBa (Kakue MpoOIeMbl CIeyeT UCTIPaBHTh).

OkoHYaHUE CONIEPKUMOTO

B 3aBepuieHun cojep)umMoe OTueTa JOJDKHO BKIIOYATh B ce0s MHGOPMALMIO CIEAYIOLIEro
Xapakrepa:

— Ccbuika Ha TeCT-IIJIaH.

— Ccputka Ha ToKyMeHT feature matrix (eciu TakOBOH UMEETCs).
— Ccpuika Ha JOKYMEHT CO CTaTHUCTUKOM (€CIIM TaKOBOM UMEETCs).
— OOmiee KOJIUYECTBO BCEX HOBBIX JAE(PEKTOB.

— Ilognuce BBICBUIANOIIETO OTYET.

JlaHHbIE CCBUIKM JOJDKHBI OBITh KOPPEKTHBIMH, HEOOXOAMMO IPOBEPUTH JOCTOBEPHYIO JIU
MH(OpMALIMIO M0JIyyaeT M0JIb30BaTellb, OTKPBIBIIMKA cchlIKy. Cieayer obpaiiaTh 0oco0oe BHUMaHUE Ha
MOJIUCH, YAOCTOBEPbTECh, UYTO yKa3aHa MMEHHO Balla MOANUCH JHUOO Kakas-TO yYHHUBEpCAlbHAas IS
OTIpEENIEHHOTO MPOEKTAa MOIKUCH.

Xoxa padoTbI:
3aganue 1. Pa3paborars TeCTOBBIE MOAYJEN MPOEKTA Ui TECTUPOBAHUS OTAEIbHBIX MOJIYJIEH,
MIPOBECTH ONTHUMHU3AIMIO IPOTPAMMBI TI0 BEIOpAaHHOMY MapaMeTpy.
1. Jng uHIMBHAYyadbHOTO MOAYJS BBIOpAaTh MapaMmeTp ONTUMHU3ALKUUM U OINPEAETUTh €ro
KOJINYECTBEHHBIE XapaKTEPHUCTUKH.
2. TIpoBecTH ONTUMHU3AIMIO TPOTPAMMEI 110 BEIOPAHHOMY ITapamMeTpy.
2. CpaBHUTH XapaKTEPUCTUKU HCXOJHOTO MOAYIS M MOAYJS, TMOJTYYEHHOTO B peE3ylbTaTe
OIITUMH3AIINHN.
3. OdopmMuth OTYET, COAEpXKAIIUNA OMHCAHWE, OOOCHOBAaHHE W PE3YNbTAThl ONTHUMH3AIUU
IIpOrpaMMBEI.

3aganue 2. Onucate HabOp TecTOBBIX clieHapueB s Bepu¢pukauuu [10. OnTumMHu3MpoBaTh
TecTOBbI Habop. Hayuutbes cocTaBnsTh cnenudukanuioo a1  pa3padoTku  TecToB.COCTaBUThH
crenu(puKauoo a1 TeCT Ju3aiiHa cailiTa, COIVIACHO BallleMy BapHUaHTy, UCHOJb3Yysl MOJyYE€HHBIE BBIIIE
3HaHuA. OCHOBBIBAsICh Ha cHelU(UKaluy TpeOOBaHUM, HaNlMCcaTh HAOOP TECT-KEMCOB AJIsl TECTUPOBAHUS
caura.
Pa3paborate TecTOBBIE HAOOPHI I (PYHKIMOHAIBHOTO TECTUPOBAHHUS.
IIpoBecTu TecTUpoOBaHHUE MPOrPaMMBbI U IIPEJCTABUTH PE3YNIbTAThl B BUJIE TAOIUIBI.
Bripaborath pexoMeH1aluu Ajsi KOpPEKTUPOBKH TECTUPYEMON MTPOrpaMMBI.
IIpencraBuTh OTYET MO J1AOOPATOPHON paboTe NIl 3alUTHI.

No ok

3aganue 3. IlpoBecTM JOKYMEHTHPOBAaHUE PE3YJIbTATOB TECTHUPOBAHMUS IPOIPAaMMHOIO
CpeAcTBa.

dopma npeacraBiaeHus pe3yabrara:
1. Texct nomxkeH ObITh HanucaH mpudrom Times New Roman, 12. IHTepBan Mexay CTpOKaMu U
a63zamnamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo MUpHUHE CTpaHULlbl. CKPUHIIOTHI
HeoOxoauMo nojanucats. Ha3panue npaktudeckoil paboTsl, 1esb paboThl, X0 padoThl, BEIBOJ,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JIOJKHBI ObITh BBLEIEHBI KUPHBIM IIPUPTOM.
3akioueHue (BbIBOJIbI).
3. Cnmcok HCTOJIb3yeMOM JTUTEPATYPHI.

N
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KoHTpoJsbHbBIE BONIPOCHI:

[Touemy HEOOXOIUMO IPOBOJAUTH ONTUMHU3ALMIO, @ HE MUHMMHU3ALUIO IIPOTPaMMBbI?
OT uero 3aBHCHUT BBEIOOP METO/1a ONITUMHU3AIIHH?

[Touemy OosblIO€ BHUMAaHUE YAEISAETCSA HUKIMUECKHM ydacTKam?

K kakuM HexenaTenbHbIM MTOCIIEACTBUSAM MOXKET PUBECTU ONTUMU3ALINA?
Urto takoe TectupoBanue [1C?

UYem TecTupoBaHue orTianydaercs ot oraaaku I11C?

Jiis yero npoBoAUTCs (GPYHKLIUOHATIBHOE TECTUPOBAHUE?

KakoBbI mpaBuiia TECTUPOBAHUS MPOTPAMMBI «KaK YEPHOTO SIIITUKA»?

Kak mpoBoanTCs TECTUPOBAHUS MPOTrPAMMBI IO IPUHIUITY «OEJI0ro AuKa»?
Kak ocyuwectsnaetca cbopka nporpammbl Npy MOAY/IbHO TECTUPOBAHUN?
Kakas cTpykTypa UTOrOBOTO OTYETA O pe3yJibTaTaX TECTUPOBAHUSA?

Uto conepxkurcs B pazneine [IpuBercreue?

UYro conepxkutcs B pazaene Oo6mas nadopmarus?

0. Yto conepxurcs B pazzaene TectoBoe okpyxeHue?

1. Yro comepxurca B pazaene Pekomennaunu QA?

12. Yro conepxurcs B pazaeine JleranuzupoBanHas nuHpopmanus?

13. Yro conepxurcs B paznene OKOHYaHHE COAECPKUMOTO?

RRpowoo~NooRrwhdD AAANE

Kputepun onenkmn:

PaboTa BbINOJIHEHA IOJTHOCTHIO U HE COIEPIKUT OIIMOOK, CTYACHT y4ell M pacCMOTpesl 0COOEHHOCTH
IIpeIMETHOM 00JIaCTH U IPaMOTHO IIPEICTaBUII OTUET — OL[CHKA «OTJINYHOY.

PaboTa BbINOJIHEHA OJIHOCTHIO, HO COJIEPXKUT He OoJiee IByX OLIMOOK, CTYIEHT Y4el U PacCMOTpPeEN
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaMOTHO MPECTABUI OTUET — OLEHKA «XOPOILIOY.

PaboTta BbINONIHEHa € OMIMOKaMM, CTYIEHT HE IOJHOCTBIO y4Yel M PAacCMOTpEN] OCOOEHHOCTH
IIPEeIMETHOM 00JIACTH U MPEICTaBUII KPATKUM OTUET — OLIEHKA «YI0BJIETBOPUTEIILHOM.

Pabota BbINOHEHA ¢ rpyObIMU OLIMOKAMHU, CTYJIEHT HE y4el 0COOEHHOCTH MpeIMETHOM obiactuy,
OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYI0OBIETBOPUTEIBHOY.
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JlaGopaTopHoe 3ansaTHE Ne O
TecTtupoBanne HHTerpanuu MoayJiei. JlokyMeHTHpOBaHHE Pe3yJbTATOB TECTHPOBAHMS

I.Ie.]'l]:: I/IBY‘-IGHI/IG Ha3HA4YCHUA W 3ada4 HUHTCTPAOUMOHHOI'0 TCECTUPOBAHUA. CocraBncHue
HUTOI'OBOI'O OTUYCTA O pE3yJIbTaTaX TCCTUPOBAHUS ITPUITOKCHUA.

Bbinosinus padory, Bel Oyaere:
ymembp:
— V5. opraHu30BbIBaTh 3aJJaHHYK MHTErpaliio0 MOJYJeH B MporpaMMHbIE CPEICTBa Ha Oase
MMEIOILEHCS apXUTEKTYpbl M aBTOMAaTU3aLUK OM3HEC-TIPOLIECCOB.
— V6. onpenensaTe ICTOYHUKHU U IPUEMHUKY JTaHHBIX.
— VY9. oueHuBaTh pazmMep MUHMMaJIbHOTO HAOOpa TECTOB.
— V10. pazpabaTbIBaTh TECTOBbIE IAKEThl U TECTOBBIE CLIEHAPHH.
— VI11. BBIABIATH OIIMOKHM B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIIELU(PHKALIUH.
— V12 ucnonb30BaTh pa3iuyHble TPAHCIOPTHBIE NMPOTOKOJBI U CTAaHAAPTHI (OPMATHPOBAHUS
COOOILIEHUH.
— V13 BBINOJIHATH TECTUPOBAHUE UHTEIPALIUH.
— V14 opranu3oBbIBaTh NOCTOOPaOOTKY JaHHBIX.
— V15 co3naBaTh KJIaCChl- HCKIIFOUYEHHUS HA OCHOBE 0a30BbIX KIIACCOB.
— VY16 BBINOJHATH pyYHOE M ABTOMAaTU3UPOBAHHOE TECTUPOBAHUE IIPOTPAMMHOI0 MOJYJISL.
— V17 ucnonb30BaTh UHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKU IPOrPAMMHBIX ITPOJYKTOB.

MarepuanbHoe obecrnedeHHe: NEPCOHATBHBI KOMIBIOTEP, cpeda mnporpammuponanus Visual
Studio 20109.

3aganme:

1. Hamwucare mian HHTCIpalluOHHOTO TECCTUPOBAHUA B COOTBECTCTBUU C PCKOMCHAALIUSAMMU.

2. MHcxons u3 KOJMUYECTBAa ONMCAHHBIX KJIACTEPOB U 3asBICHHBIX JJIS HUX TECTOBBIX NPUMEPOB
(mocnenHU MyHKT IJ1aHa), CO3/1aTh COOTBETCTBYIOIIEE KOJIMUYECTBO FOHUT-TECTOB.

3. Omnaguth W 3amyCTUTh BCce IOHUT-TECTHI. lIpu 3TOM He Tpebyercs ucHpaBieHHE OUIMOOK B
HCXOJHOM KOJI€, €CJIM TaKOBbIE ObLIN OOHAPYKEHBI.

4. OueHUTb pe3yNlbTaThl BBIMOJIHEHUS IOHUT-TECTUPOBAHUS U CJHeNaiiTe COOTBETCTBYIOIINE
BBIBOJbI.

5. IIpoBecTn JOKYMEHTHPOBAaHHUE PE3YyIbTATOB TECTUPOBAHUS IPOTPAMMHOTIO CPE/CTBA.

Kparkue TeopeTnueckue cBeJIeHH:

WHTErpallmoHHOE TECTUPOBAHHE — JTO TECTUPOBAHHME NPOTPAMMHOTO oOOecreueHusl Ha
KOPPEKTHOCTh B3aMMOAEHCTBHS HECKOJIBKUX MOAYJIeH, 00beAMHEHHBIX B eMHOE 1ienoe. HecmoTps Ha To,
9TO Pe3yJIbTATOM TECTUPOBAHHS W BEPHUPHUKAIMU OTACITHHBIX MOJIYJEH, COCTABISIOMNX MPOrPAaMMHYIO
CHCTEMY, SIBJSIETCS 3aKJIIOUYEHHE O TOM, YTO 3TH MOJIYJH SIBIISIOTCS BHYTPEHHE HENPOTHBOPEUYMBBIMU U
COOTBETCTBYIOT TpeOOBaHUSM, 3TO HE TapaHTHUPYET MX KOPPEKTHYIO COBMECTHYIO padory. Llembro
MHTETPALMOHHOTO TECTUPOBAHUS  SIBJISETCS IMPOBEPKA COOTBETCTBHUS IMPOEKTUPYEMBIX  E€IMHUIL
(GYHKIIMOHATBHBIM, TPHEMHBIM W TPEOOBAaHUSM HAJSKHOCTH. TECTHPOBAHHE ASTHX MPOCKTHPYEMBIX
eMHUI] — OOBEIMHEHUS,, MHOXKECTBA WJIM TPYIIa MOJYJed — BBIIOJIHIIOTCS 4yepe3 UX HHTepdeiic,
UCTIONB3Ys TECTUPOBAHKE UEPHOTO SITHKAY.

WHTerpaliluoHHOE TECTUPOBAHME HA3BIBAIOT €IIe TECTUPOBAHHEM AapXHUTEKTYphl CHCTEMBI.
Pe3ynbTaThl BEIOHEHUS] HHTETPAIMOHHBIX TECTOB — OJMH M3 OCHOBHBIX MCTOYHHUKOB WH(MOpPMAIHX JIJIS
mporecca yaydllleHUs M YTOYHEHHUS apXUTEKTYpbl CHCTEMBI, MEXMOIYIbHBIX M MEXKKOMIIOHEHTHBIX
uHTepdeiicoB. T.e. ¢ MHTErpallMOHHBIE TECTHI MPOBEPSIOT KOPPEKTHOCTh B3aMMOJCHCTBHSI KOMITOHEHT
CHCTEMBI.

WHTerpanmoHHoe TeCTUPOBaHMWE, KaK MPaBUIIO, MPEJCTABISET COOOW HMTEpaTHUBHBINA IpOIECC,
IpU KOTOPOM IpoBepsieTcs (YHKIMOHAIBLHOCTh Bce Oosiee M Ooyiee yBEIMUYMBAIOIIEHCS B pa3Mmepax
COBOKYITHOCTH MOMYJICH.
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MonaynpHOE TECTUPOBaHME, WM IOHUT-TECTUPOBaHHME (AHIVI. unit testing) — mpouecc B
IIPOrpaMMHUPOBAHUH, MO3BOJIIOLINN TPOBEPUTH HA KOPPEKTHOCTh OT/AENbHbIE MOAYJIM UCXOJHOIO KoJa
IPOTPaMMBI.

Wnes cocTout B TOM, 4TOOBI MMCATh TECTHI JJIs Ka)KAOH HETPUBUAIBHOW (YHKLMU WIH METOJA.
OTO MO3BOJIAET JOCTATOYHO OBICTPO IPOBEPHUTH, HE IPHUBEIO JIM OYEPEIHOE H3MEHEHHE KOoJa K
perpeccuy, TO €CTb K IOSBJIECHUIO OMIMOOK B YK€ OTTECTHMPOBAHHBIX MECTaX IPOTPAMMBI, a TaKKe
obusieryaetr oOHapy)KEHUE U YCTPaHEHHE TaKUX OIIHUOOK.

WHTerpaliuoHHbIe TECThI JOJKHBI IIPOBEPATH COBMECTHYIO pabOTy OTIENbHBIX MOAYJEH HiIn
HAaOOpOB MOJyJel, MEXIy KOTOPBIMH €CTh 3aBUCHUMOCTH. [Ipy 3TOM TECTBl JOJKHBI IMPOBEPHUTH,
IPAaBUIBHO JIU 00palaThIBAlOTCS. BXOJHBIE JAHHBIE OTJCIIBHBIX METOJOB IPU BBI30BE MX IPHU PasHbIX
CUTyallUsAX U Ha0Opax MCXOAHBIX NAaHHBIX ((PYHKIMOHAIbHAS CTOPOHA MHTETPALIMOHHOTO TECTUPOBAHUS)
U NIPOBEPUTH CTAOMIIBHOCTh pabOThI MOJYJIsl IPU Pa3HbIX MCXOAHBIX JAHHBIX (IIPOBEpKa Ha HAJEKHOCTh
paboThI MOAYJISl HHTETPAIIMOHHBIM TECTUPOBAHHUEM ).

Cy1ecTByeT HECKOJIBKO MOAXO0I0B K UHTETPALIMOHHOMY T€CTHPOBAHHUIO:

— CHu3y BBepx. CHauana coOuparoTCs M TECTHUPYIOTCS MOJAYJIM CaMUX HIDKHHX YpPOBHEH, a
3aTeM 10 BO3PACTaHMIO K BepIIMHE Hepapxuu. JJaHHBINA MOaX0a TpeOyeT TOTOBHOCTH BCEX
coOMpaeMbIX MOJIyJICH Ha BCEX YPOBHAX CUCTEMBI.

— CBepxy BHU3. JlaHHBIN MOIXOJ] MPEIyCMATPUBACT JBM)KEHUE C BHICOKOYPOBHEBBIX MOJYJICH,
a 3areM HampaBisieTcs BHU3. [IpM 5TOM HCHONB3YIOTCS 3aryIyIIKA ISl TeX MOIYJIEH,
KOTOPbIE HaXOJATCS HIKE 110 YPOBHIO, HO BKJIFOUEHUE KOTOPBIX B TECT €Ille He MTPOU30IILIO.

— bonbmioit B3psiB. Bece Moaynu Bcex ypoBHEH coOMparoTcs BOEIMHO, @ 3aTEM TECTUPYETCS.
JIaHHBIH METO SKOHOMUT BpeMsl, HO TpeOyeT TIIATeNbHOM MPOpabOTKU TECT KEHCOB.

IIpeumyiectBo.

WHTerpaliuoHHOE TECTUPOBAHUE MO3BOJIIET UMUTHPOBATH JIEHCTBUS MOJb30BaTeNIel U ObICTPO
MOJy4yaTh TOATBEP)KICHHWE, YTO MPOTPAMMHBIA TMPOAYKT YCIEUIIHO B3aMMOJACHCTBYET C APYTUMH
cucreMaMy. Takoi MoAX0J1 TapaHTUPYET Cpazy HECKOIBKO PEUMYIIECTB:

1. TlpenoTBpamieHne NOSBICHUS KPUTHYHBIX OIIHOOK B OMBITHO-MIPOMBIIIICHHOHN SKCIUTyaTalluu
2. CHMXKeHME BIMAHUS YEI0BEUYECKOro (hakropa
3. DKOHOMHS 3aTpaT Ha UCTIPABJICHUE IEPEKTOB

['maBHOW 3a7auell WHTETPAIMOHHOTO TECTHPOBAHHS SBJSETCS TOUCK OIIMOOK, CBS3aHHBIX C
BSaHMOHeﬁCTBHeM MOI[y.]'ICfI CHUCTEMBLI MJIN HECKOJIILKUX CHUCTEM. B PE3YIBTATE BCC CMECIKHBIC CUCTCMbI U
MOJIYJIA OJTHOM CHCTEMBI JIOJKHBI paboTaTh COTJIAaCOBAHHO.

CrocoOsl MPOBCACHUA HWHTCTPAIUOHHOI'O TCCTHUPOBAHUSA noz[6p1pa}0Tca B 3aBUCUMOCTH OT
WHTETPAIIMOHHBIX PEIICHH.

Brinonnenue paboThi:

PaspaboraiiTe kmacc, comaepKamuii MUHUMYM 3 METOJAa, OAMH U3 KOTOPBIX COOTBETCTBYET
BallleMy BapHaHTY: 110 3aJaHHBIM TIapaMeTpam a u D BeIYKCIUTE mapamerp .
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| lab-4a |

JIBa npyrux (ocTajbHBIX) METOJA JOJDKHBI IE€pelaBaTh WM IOJIy4aTh 3HAYEHHUS U3 METo/a
Balllero BapuaHTa. T.e. BceMU TpeMsl METOlaMH JIOJDKHO ObITh OPraHM30BaHO B3aMMOJAEHCTBUE.

Coznaiite OTAEIBHBIA TECTUPYIOLIMI Kilacc (KaK JUIsli MOAYJIBHOIO TECTUPOBAHHUSA), B KOTOPOM
ONUIIMTE MHUHMMYM 3 TecTa ¢ pa3IMYHbBIMM IapaMeTpaMHu, OXBAaThIBAIOIIMMHU  pa3JIMYHbIE
HEIKBUBAJICHTHBIC 3HAYCHMUSI.

[TpuMedanue: npu UHTETPALIMOHHOM TECTUPOBAHUHU IIPU OHOM BbI30BE (DYHKIIMM, TECTUPYIOTCS
Bce 3 MeToaa.

Pa3paboraiiTe TecT-TuIaHa — pyKOBOJCTBA K ICHCTBUIO JISI TECTUPOBITUKOB;
Cdopmupyiite TeCTOBBIE JAaHHBIX U CO3JaNTE TECT-KEHCOB;

Peanusyiite cuenapuu 1Jist 3amycka TeCT-KENCOB;

BrinonHuTe TeCT-KENHChl U UCTIPAaBbTE OIINOKU;

[ToBTOpHTE MK TECTUPOBAHUS IO YCIICITHON UHTETpaIUH.

o~ E

dopma npeacTaBieHns pe3yJabTara:
1. Tekcr gomken O0bITh HanucaH mpudToM Times New Roman, 12. ntepBan Mexay CTpoKkaMu U
a63amamu — 1,5. Otcrym cnesa 1,5. OpueHTanus TeKCTa — 1o mupuHe cTpaHuibl. CKPUHIIOTHI
HeoOxonuMo noanucats. HazBanue npakTuueckoil paboTsl, 11eb paboThl, X0 pabOThL, BBIBO/I,
OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI JIOJKHBI OBITh BBIICICHBI dKUPHBIM IIPHUPTOM.
3axitoueHue (BbIBOJIbI).
3. CHHcoK HCIOIb3YeMOi TUTEpaTyphl.

N

KouTpoJibHbIE BONPOCHI:
JlaiiTe onpeneneHre NOHATHS UHTETPAalMOHHOE TECTUPOBAHUE.
B ueMm cymnocTh MeTOAa «OENIoT0 AIuKa?
B ueMm cymHoCTh METOAA «YEPHOTO SIIIUKAY.
Llenu uHTErpalluOHHOTO TECTUPOBAHMSL.
[IpenmyriecTBa «paHHEro Havajaa TECTUPOBAHUS.
Kakas cTpykTypa HTOroBOro 0T4eTa 0 pe3yjbTaTtax TECTUPOBAHUS?
Uro conepxkutcs B paznene [IpusercTaue?
Uro conepxkutcs B paznene OOrmias undopmanms?
UYro conepxkutcs B paznene TecToBoe okpyxeHue?
10 Uro copepxutcs B paznene Pekomennauun QA?
11. Yro comepxkutcs B pazzaene [letanuszupoBannas nadopmanus?
12. Yro conepxutcs B pazaene OKOHUAHUE COAECPKUMOTO?

©ooNUA WD

Kputepun onenkn:

PaGota BbINOITHEHA MOTHOCTBIO U HE COAEPKUT OMIMOOK, CTYACHT y4ell U paCCMOTPENl 0COOEHHOCTH
MpPeIMETHOM 00JIACTH U TPaMOTHO MIPECTABUI OTUET — OI[CHKA «OTIUYHOY.

PaboTa BbIMOTHEHA MTOTHOCTHIO, HO COACPKUT HE 0OoJiee ABYX OMIMOOK, CTYJAEHT yUuel U pacCMOTPE
0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET — OI[EHKA «XOPOIIIOY.

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

Pabota BeIMONTHEHA ¢ TPYOBIMH OITMOKAaMHU, CTYICHT HE Y4esl OCOOCHHOCTH MPEAMETHOW 001acTH,
OTYET COCTABJICH HETPAMOTHO — OIICHKA «HEYTOBICTBOPUTEIHHOY.
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[Ipunoxenne 1
Kox crpanuiis! aBTopu3anuu

<Window x:Class="Olesya.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006"
xmlns:local="clr-namespace:0lesya"
mc:Ignorable="d"
Title="MainWindow" Height="800" Width="800" Loaded="Window_Loaded"
WindowStartupLocation="CenterScreen">
<Grid>
<Grid.RowDefinitions>
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />
<RowDefinition />

</Grid.RowDefinitions>
<Grid.ColumnDefinitions>
<ColumnDefinition Width="0.8*"/>
<ColumnDefinition/>
</Grid.ColumnDefinitions>
<Label Content="MNepcoHanbHaa uHbopmauma" Grid.Column="0" Grid.Row="0"
FontSize="18" FontWeight="Bold" Margin="10,0"/>
<Label Content="0®amunua" Grid.Column="0" Grid.Row="1"
FontWeight="Bold" FontSize="14" Margin="8,0"/>
<TextBox x:Name="1Name" Text="WBaHoB" Grid.Column="0" Grid.Row="2"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"
GotFocus="LName_GotFocus"/>

80



<Label Content="Mma" Grid.Column="0" Grid.Row="3" FontWeight="Bold"
FontSize="14" Margin="8,0"/>

<TextBox x:Name="name" Text="WBaH" Grid.Column="0" Grid.Row="4"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

<Label Content="E-mail (norunH)" Grid.Column="0" Grid.Row="5"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

<TextBox x:Name="eMail" Text="ivanov@gmail.com" Grid.Column="0"
Grid.Row="6" FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

<Label Content="MNaponb" Grid.Column="0" Grid.Row="7"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

<PasswordBox x:Name="passw" Password="******xx" Grjd,Column="0"
Grid.Row="8" FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

<Label Content="MoBToputb naponb" Grid.Column="0" Grid.Row="9"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

<PasswordBox x:Name="repPass" Password="*****xx**x" Gprjd,Column="0"
Grid.Row="10" FontWeight="Bold" FontSize="14" Margin="8,0"
Foreground="Gray"/>

<Label Content="MuHumanbHaAa pgnuHa napona 6 cumeonos" Grid.Column="1"
Grid.Row="10" FontSize="14" Margin="8,0" />

<Label Content="Kogosoe cnoso" Grid.Column="0" Grid.Row="11"
FontSize="18" FontWeight="Bold" Margin="10,0"/>

<Label Content="KopoBoe cnoBo (ogHo cnoeo)" Grid.Column="0"
Grid.Row="12" FontWeight="Bold" FontSize="14" Margin="8,0"/>

<TextBox x:Name="word" Text="¢yHTuMk" Grid.Column="0" Grid.Row="13"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

<Label Content="Ycnosua naponsa 1" Grid.Column="1" Grid.Row="13"
FontSize="14" Margin="8,0"/>

<Label Content="Ycnosua naponsa 2" Grid.Column="1" Grid.Row="14"
FontSize="14" Margin="8,0"/>

<Label Content="Ycnosua naponsa 3" Grid.Column="1" Grid.Row="15"
FontSize="14" Margin="8,0"/>

<Label Content="Ycnosua naponsa 4" Grid.Column="1" Grid.Row="16"
FontSize="14" Margin="8,0"/>

<Label Content="CekpeTHbi1 BONpOC ANA BOCCTaHoBAeHUA naponsa"
Grid.Column="0" Grid.Row="17" Grid.ColumnSpan="2" FontSize="18"
FontWeight="Bold" Margin="10,0"/>

<Label Content="CekpeTHbin Bonpoc" Grid.Column="0" Grid.Row="18"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

<ComboBox x:Name="qwest" Grid.Column="©" Grid.Row="19"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

<Label Content="OTBeT Ha Bonpoc" Grid.Column="0" Grid.Row="20"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

<TextBox x:Name="otvet" Text="MNapux" Grid.Column="0" Grid.Row="21"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

<CheckBox Content="CornaceH c ycnosuamu" Grid.Column="0"
Grid.Row="22" FontSize="14" />
<Button x:Name="SignIn" Content="JANEE" Grid.Column="0" Grid.Row="23"
FontSize="14" Click="SignIn_Click" >
<Button.Background>
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<LinearGradientBrush EndPoint="0.5,1" StartPoint="0.5,0">
<GradientStop Color="Black" Offset="0"/>
<GradientStop Color="#FFE2EC1B" Offset="1"/>
</LinearGradientBrush>
</Button.Background>
</Button>
<Button x:Name="go" Content="MNepenTn" Grid.Row="23" Grid.Column="1"
Margin="100,0" Click="Go_Click"/>
</Grid>
</Window>
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