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1 BBEJAEHUE

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

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

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

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

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

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

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

— VY3 aHanmM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALIUIO;

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

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

— Y6 onpenensaTb UCTOUHUKH U IPUEMHUKH JAHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

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

— Y9 oneHuBaTh pazMep MUHHUMaJIbHOTO Habopa TECTOB;

— Y10 pa3pabarbIBaTh TECTOBBIE MTAKETHI U TECTOBBIE CLICHAPUH;

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

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

V13 BBINONHAT TECTUPOBAHUE UHTETPALIUH;

V14 opraHu3oBbIBaTH NOCTOOPAOOTKY TAHHBIX;

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

VY16 BBINONHATH PYyYHOE U ABTOMATU3UPOBAHHOE TECTUPOBAHKUE IPOTPAMMHOTO MOJTYJIS;

VY17 ncnone30BaTe HHCTPYMEHTAIBHBIE CPEICTBA OTIIAAKH IPOTPAMMHBIX IIPOJTyKTOB;

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

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

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

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

— VYo 01.05 cocTaBnTh IJIaH JCHCTBU;

— Yo 01.06 onpenenste HEOOXOIUMBIE PECYPCHL;

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

— Y0 01.08 peann3oBbIBaTh COCTABICHHBIN IUIAH;

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

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

- Y002.01 onpenensats 33124 7151 TIOUCKA MHPOPMALHY;

— Y0 02.02 onpenensate HEOOXOMMBbIE UICTOUHUKU HH(DOPMALIUH;



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

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

— Y0 02.05 o1ieHnBaTh MPAKTUUECKYIO 3HAUMMOCTh PE3YJIbTaTOB ITOMCKA;

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

— Y0 02.07 ucrions3oBaTh COBPEMEHHOE NMPOrPaMMHOE 00ECIICUEHHUE;

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

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

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

— Y0 03.02 npuMeHsATh COBPEMEHHYIO HaAy4HYIO TIPO(PECCHOHATTBHYIO TEPMHUHOJIOTHIO;

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

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

— Y0 04.01 opranu3zoBbIBaTh padOTY KOJUICKTHBA U KOMAH/IbI;

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

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

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

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

— Y0 05.02 nposBIsTh TOJIEPAHTHOCTH B pab0vYeM KOJUICKTHBE;

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

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

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

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

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

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

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

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

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

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

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

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

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

A Taroke GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL:

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



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

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

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

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

OK 09 ITonp3oBatbest MpohecCHOHATBFHONW JOKYMEHTAIMEeH Ha roCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKaX.

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

— 00o00mueHue, cucreMaTH3aluio, YrIyOlieHHWe, 3aKpeIuieHHue, pa3BUTHE U JETaIH3alHIo
MOJTyYCHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOU JUCIUTUINHEL,

—(hopMUpOBaHHE YMEHHI NMPUMEHATH MOJYYCHHBIC 3HAHUS Ha MPAKTHKE, peaU3alfio0 €IUHCTBA
MHTEJJIEKTYaTbHOM U MPAKTHUYECKON AeSITENbHOCTH;

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

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

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



2METOIUYECKHUE YKA3AHUSA
Tema 2.2.1. CoBpeMeHHbIe TeXHOJIOTHH ¥ HHCTPYMEHThI HHTErPalui NPOrpaMMHBIX MOIYJ1ei

JlabopaTopHoe 3ansiTie Ne 16
Pa3paboTrka MOIyJIbHOI CTPYKTYPbI IPOEKTA, IePpeYHs apTe(aKTOB U MPOTOKOJIOB MPOEKTA

Heab: Coznanue CTPYKTYpbl NpOEKTa M 3amnojHeHue 0a30Boil MHGOpMaUMu O IPOEKTE.
N3ydenue nporecca co31aHusi MOAYJIbHON CTPYKTYphl IPOIrPaMMHOI0 OOECIIEYEHUs1, OCYILIECTBISIEMOTO C
MIOMOIIBIO CTPYKTYpHBIX KapT KoHcTanraiina. [lomyyeHne nepBUYHBIX HABBIKOB IJIAHUPOBAHUS PaboT MO
pa3paboTKe W BHEAPCHHIO aBTOMATU3MPOBAHHBIX MH(OPMAIIMOHHBIX CHUCTEM, pa3padOTKa MPOTOKOJIOB
MIPOEKTA.

BobinosinuB 3ananus, Bol Oynere:

ymemup:

— VY1 ucnonb3oBarh BEIOPAaHHYIO CHCTEMY KOHTPOJISL BEPCHIL;

— Y2 ucnons30BaTh METOABI VIS TOMYYCHHUsI KOJa C 3aIaHHOW (DYHKIHOHATBHOCTBIO M CTEIEHBIO
KauecTBa;

— V3 aHanM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHIO;

— Y4 wucnonp30BaTh  CHEHMUATM3UPOBAHHBIE TpagHuuecKue CpeacTBa IIOCTPOCHUS W aHaW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/JIaHHYI0O HMHTETPALMIO MOMIYyJed B TPOrpaMMHEBIC CpeicTBa Ha 0ase
HMMEIOIIEICS apXUTEKTYPhI ¥ aBTOMATHU3AIIUH OU3HEC-TIPOIIECCOB;

— Y6 onpenensaTb ICTOYHUKH U TPUEMHHUKH JTaHHBIX;

— Y7 ucnons30Bath MPUEMbI paOOTHI B CHCTEMaX KOHTPOJISI BEPCHIA;

— VY12 wucnonb3oBaTh pazIMYHbIE TPAHCIIOPTHBIE TPOTOKONBI W CTaHAAPTHI (OPMATHPOBAHUS
COOOILIEHHIA;

— V14 opranu3oBbsIBaTh MOCTOOPAOOTKY JaHHBIX.

MarepuanbHoe o0ecnieyeHue:
[Tepconanehblii kommbroTep, maker Microsoft Office, moctyn k Internet pecypcam, mporpamma
MS Project, cpena nporpammupoBanus Visual Studio 2019.

3ananmue:
CozfaTh CTPYKTYypy NpoOeKTa W 3amojHUTh 0a30Byl0 wuHpopmanmio o mpoekte. Paszpaborath
MOAYJBHYIO CTPYKTYPY MPOTPaMMHOTO 00ECIIEYeHUs C TTIOMOIIBIO CTPYKTYPHBIX KapT KoHcTaHTaiiHa.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Co3narb HOBBIM NPOEKT JOOBIM CIIOCOOOM, 3alOJIHUTH CBEIECHUS O MPOEKTE, HW3MEHUTh
0a30BbIi KaJeHIaph MPOEKTA, BKIIOYUTH B IPOEKT JAOMOJIHUTEIbHYIO JOKYMEHTAIHIO.

2. B coorBercTBHU C TpeOOBaHUAMHU, MPEABABIIEMbIMA TEXHUUECKUM 3aJlaHUEM, U pe3yJIbTaTaMu
BHEIIHET0 MPOEKTUPOBAHUS pa3paboTaTh MOIYJIbHYIO CTPYKTYpPY MOJCHUCTEMBI 0OCIYKUBAHUS KIHEHTa
0 €ro KPeJUTHOM KapTe B OaHKOMarTe.

3.  CdopmupoBaTh KaJleHIApHBIA TUIAH BBITIOJIHEHUS paboT 1O MPOEKTY Ha OCHOBE TEXHUYECKOTO
3aJjaHMs Ha pa3pabOTKy U BHEJpPEHHE aBTOMAaTU3UPOBAaHHON HH(OPMAIIMOHHON CUCTEMBI:

Kparkue TeopeTuyeckue cBeJeHHA:

1. Padora B nporpamme MS Project
Hogerii ipoekt B mporpamme MS Project mosxeT ObITh CO3/1aH KaK ¢ HyJIs, TaK ¥ UCTIOJb3Ysl OJIUH
W3 TpejyiaraeMbIX CTaHAapTHHIX mabnoHoB. [llaGnoH mpeacraBiser coOol ocoOeHHBINM Tum (haiina
MPOEKTa, CoAepKalMii Habop MH(pOpMalMHU, IPU3BAHHON YIMPOCTHTh paboTy Haj mpoekToM. B coctas
ra0yioHa OOBIYHO BXOJMT CHHMCOK 3apaHee OpPraHM30BaHHBIX M Pa3MEIICHHBIX OIMpEIesIeHHBIM 00pa3om



3ama4, a Takke HHpopMamms O pecypcax, IMOJIb30BAaTEIbCKUE MPEACTABICHUS, KaleHAApH, OTUYETHI,
Makpochl u T.7. JIro6as napopManus, mpeagaraemas madbiI0HOM, MOKET ObITh H3MEHEHA B COOTBETCTBUU
C TpeOOBaHHMSIMH KOHKPETHOTO IMpOEKTa. B KkauecTBe mablOHA TakKKe MOXET OBITh HCIOJIb30BaH
CO3JaHHBIM paHee TmpoekT. [Ipm co3manmm mpoekTa U3 1IabloHa HEOOXOJUMO BHIOpAaTh Ha
nanenu Koncyremanma cebuiky Obwue wabnonwl. Jlanee Ha Brnagke [llabnonsi npoekmog BpIOUpaeTcs
He0OXOIUMBIii 11a0JIOH.

IWabnonm ﬁ[&.[

Obuge  Wabnoss npoexTos |
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Puc.1. Bri6op maGnona npoekra

Pabouee nmpocTpaHCTBO NMpOrpaMMbl Ha3bIBA€TCs BUJOM WM TpeacTaBienueM. [1o ymonuanuio
1ocjae CO3AaHUsl NPOEKTa aKTUBeH BUA Juacpamma l'anma (puc.2). JlaHHas nuarpaMma CIIyKHUT 7S
0TOOpaXKeHMs MTOCTIeI0BATEIbHOCTH 3a/au MPOEKTa Kak B TEKCTOBOM TaK U B rpa)uyeckoM BHJIE.

0 Huemee sagve (M7 I W M0 ANemDT 1T Moel? (18] a
pcivniceneicNnicenBcyiniclensicyiniciensclynicene

11«
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Puc.2. Okno auarpammsl ['anTa

[Tocne co3manus mpoekTa HeoOXOIUMMO HACTPOUTH €r0 OCHOBHBIE MapaMeTpbl. J[ist aToro
yI0OHO HCMOIb30BaTh Mactep Hoeswiti npoexm. JIinst 3TOro HakuMaeM KHONKY 3adauu Ha
nanenu Koncyremanma u BbiOupaeM ccblUiky Onpedenenue npoexma. OTBETUB Ha BOIPOCHL O JaTe
Hayajla TMPOEKTa U COBMECTHOW paboTe HaJa TMPOEKTOM U COXpPaHUB pe3ylbTaT, BbIOMpaeM
ccbuIKy Onpedenenue pabouezo 6pemenu npoekma sl 3amycka Mactepa Pabouee epems npoekma.



Takum 00pa3omM MBI MOXKEM HACTPOWTH KalleHAapb IMpoektra. CIeAaylonmM pelieHrneM, KOTOpoe
HEe0oOXOIMMO MPUHATH Ha CTaJIMU CO3JIaHUsl, ABIISETCS BHIOOP MCXOMHOM naThl mpoekTta. [lmaH mpoekrta
MOJXKET OBITh COCTAaBJICH OT JaThl HA4alla WJIM 3aBEPIICHUs MPOeKTa. J[Js HACTPONKM MIaHUPOBAHUS OT
Ha4yalbHOU NaThl BbIOepUTe B MeHIO [IpoekT myHKT cBeaeHus o nmpoekte. B mosBuBmemcs okue (puc.3)
BbIOMpaeM IutaHupoBanue Om oamvl Hauana npoekma W CTaBuM /lamy unauana. Jla okoHUaHUsS Oyner
paccuuTaHa Jjajnee aBTOMaTW4eckd. B ciydae miaHupoBaHMsI OT KOHEUHOM HaThl BeIOMpaeM Om Oambl
OKOHYAHUs NpoeKma 1 CTaBUM /lamy okonuaHus. B 3TOM cilydae aBTOMAaTH4eCKU OyJIeT PacCUUTBHIBATHCS
JaTa Hayana.

Ceegenna o npoexre ana Tipoexri’ @@
Astavswans:  |DSRGRE  v| Texywesasrs: [ 25.05.07 l
Asva growssea: [T 25.05.0 ~| Asraoruera: [HA ~|
Nparegpopasme oT: | A8Te: Mavana npoekTa | Kanewaspe:  |Crawaspmiesi -
BCE 30884 HEHBIOTCA KK M0N0 PSHOLWS, OpropureT: Wj
crosexs | Cromer.. | o ] omem |

Puc.3. Hactpoiika cBefeHuil o npoexre

Taxxe B 3TOM OKHE MBI MOKEM BBIOpATh KaJCHAAPH IS IpoekTa. B cocTaB makera MS

Project Bxomur Tpu ©0a30BbIX KaleHOaps — CTaHAApPTHBIA, HOYHAs CcMeHa u 24
yaca. B cmanoapmnom kanenoape pabounii nenp HaunHaetcs ¢ 8:00 u 3akanuuBaetcs B 17:00

¢ obeaeHubiM miepepbiBoM ¢ 12:00 mo 13:00. PaGouas Henenst HaYWHASTCS C MMOHECIbHUKA U
3aKaHYMBAETCA B IIITHULY. OTO KaJE€HJapb, NPUMEHSEMBbIH 10 yMmonuyaHuio. B karnemoape nounotl
cmenwl pabounii 1eHb HaunHaeTcs ¢ 23:00 u 3akaHumBaeTcs B 8:00 ¢ wacoBbiM mepepbiBoM ¢ 03:00 mo
04:00. B xanenoape «24 uacay» pabodee BpeMs TPOJOIDKACTCS KPYIJIBIE CYTKHM 0€3 BBIXOJHBIX U
OoOeZIeHHBIX  TepephiBOB.  ba3oBble  KaleHAapu  MOXHO  pelakTHpoBaTh  JUisi  3TOTO B
MeHI0 Cepsuc Heo0X0IUMO BbIOpaTh IYHKT M3menenue paboyeco epemeHnu. B TIOSBUBIIEMCS OKHE
(puc.4.) BbiOMpaeM 0a30BOe pacmucaHue, KOTOPOE MBI XOTHUM OTpeJakTupoBarh. J[ns u3MeHeHus
pabouero BpeMeHU OJHOTO JAHS HEOOXOIUMO BHIOpATh 3TOT JeHb B KajieHaape. Jlanee, eciam HEOOX01uMO
cenaTh 3TOT JIeHb BBHIXOAHBIM, MBI BEIOUpaeM MapaMeTp Hepabouee 8pemsi, €CIU K€ Mbl XOTHM TOJBKO
M3MEHUTh BPEMEHHbIE paMKH paboydero IHs, TO BEIOMpaeM MapameTp Hecmanoapmuoe pabouee 8pemsi U B
MOJIAX HIDKE BBOAMM BpEMs Havaja M 3aBepIISHUs] paboyero JHs.

Hame ne Hue paﬁouero BpEMEHH @E}

JaasHne pABOYETO BPENEH AN BoSPSHHEIX AAT

Nerenna: i ~ Exibop aar{w): VCTAHOBMTE ANA BiDRaseibix AAT:
‘T Mass 2007 A " crasaapTHoe BpeMs
Pabiorsee Bpems
e e e TR estee e
{ o066l & HECTaHAIPTHOS padiouee Bpena
. 718 |8 [10 |11 112 |13
f ‘ Vismereronae & C: no:
L) pabotae wacki 14 115 |16 |17 |18 |18 |20 [o:00 [0:00
B STom xaneHaape:
e 20422 123 |24 {27 I |
M3MEHEHHL®S
AHA Heaenn 28 128 130 |31 l l
£ } OTAERGHLYE AHA | |
—— v

Cnpasxa Co3aaTh... I neoauerwJ | OK I OrneHa

Puc.4. smenenune pabodero BpeMeHH




MoXHO TaKXe co31aTh HOBoe 0a3oBoe pacmucanue. st 3Toro B okHe M3menenue pabouezo
eépemenu HaxuMaeM KHOTKY Cozdams. B mosBuBmiemcs okHe (puc.5) BBIOMpaeM CO3JaHHWE HOBOTO
KaJeHJapss Ha OCHOBE CTAaHIAPTHOTO WJIM CO3JaHUE KOMHU JIFOOOTO JPyroro KajleHaaps. 3HaueHUs
pabouero BpeMeHH JUIsi BHOBb CO3JIAHHOTO KAaJICHAAps MOTYT TakKe OBITh OTPEIaKTUPOBAaHBI 4epe3
OKHO U3meneHue pabouezo gpemenu.

Coznanue Daz0B0r0 Kane HaapA

Haxsanme: [Morma 24 yacs

" Cospate #osus? 6azosesi Kanenasps

(* Cozaare KOMMIO KaneHA2pa [24 w3 hd

OK I OTHeNS [

Puc.5. Co3zmanue 6a30BOro KajeHaaps

Co3naBaeMblii NMPOEKT MOXKET OBbITh MCIIOJB30BaH B KAuyecTBE XpaHWIHUINA IPOEKTHOU
JOKYMEHTAIIH, HarpuMep, 0030pa MpoeKTa, pe3yabTaToB MPOBEACHHBIX aHAJIM30B WM CIEIU(UKAITUH
CO3/1aBaeMoro npojaykra. /s npucoequHeHus Takoil JOKYMEHTAIUH 1e1eco00pa3Ho UCIONIb30BaTh T.H.
CYMMapHYIO 3a/1a4y IPOEKTa, COAECPKALIYI0 UTOrOBYIO HH(MOPMALIUIO O JaTax U CTOUMOCTH MpoeKTa. [l
oToOpa’keHHsI CyMMapHOM 3ajauu Ha jauarpamme ['anta HeoOxomumo B MeHI0 Cepsuc BbIOpaTh
OyHKT [lapamempur v mepeth Ha BKIaAKy Buo. Ha nmaHHOM Briagke HEOOXOAWMO BBIOpATh
napamerp [lokazame cymmapHuylo 3aoayy npoekma NoJl 3arojoBKoM [lapmempuvl cmpykmypsl O
npoexma. CyMmMmapHas 3ajada IIOSBUTCA B HyJIeBOM psny auarpammsbl ['anta. [IpoexTHas
JOKYMEHTAIMs] MOXKET KaK BKJIFOYaThCs B (ailyl mpoeKTa, Tak U ObITh JAOCTYMHOH yepe3 TMIepCCHUIKU.
JInsi BKITIOYEHUS! JOKYMEHTOB B (paiil mpoekTa HEeoOXOAWMO BHIOpATh CYMMAapHYIO 3ajady MpOEKTa U
Ha)xaTb KHONKY Ceedenusi o 3a0aye, pacloyOKEHHYIO Ha CTaHJApTHOW NaHenH 3a1ad. B oTkpbiBIIEMCs
okHe (puc.6) BbIOMpaeM BKIaAKy 3ameTku. Ha Brilagke HakumaeM KHONKY Bcmasumb o00vekm. B
OTKpBIBLIEMCSl OKHE Heo0xoaumo BeIOpathk onuuto Cozoams u3s ¢aiina. Ilocie 3Toro yka3plBaeM MyTh K
(aiiny 10KyMeHTa, KOTOPBIH MpeAnoaaraeTcsi BKIOYUTh B IPOEKT.

C00 20 5008 0 CyMmapioi Maave ﬁ—gl

O | reessecreamsen | Pecpas | Acnomermenue Sarmetn Hacromeoms nom)
Haseman [ 3700 1 - Crpateommcion naserosse Amvrenrocty ‘ e | r
Lo tom

AllE == = w
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Puc.6. CBenenus o 3agaue

[locne 3akpeITHsI OKHa CBEOEHHWHW O CyMMapHOW 3amade B jauarpamme ['aHTa mosBuTCs
WHIUKATOp MpUMEYaHuud. J[7s co3laHusi TUIMEPCCHUIKM K JIOKYMEHTY HEOOXOIMMO HaXXaTb KHOIKY
l'mnepccpiika Ha ma”enmn 3amad. B mome TekcT OTKpBIBIIETOCS IUAIOTOBOTO OKHA /[obasnenue
eunepccoliku (puc.7) BBeIUTE Ha3BaHUE CBSA3BIBAEMOTO JTIOKYMEHTA, 3aT€M BBIOEPUTE TOKYMEHT B CIIHCKE.
B mone uaankaropoB muarpamMmbl ['aHTa MOSIBUTCS MHIUKATOP THIIEPCCHUIOK.



F06083 JNE 1NN PCCMIKN

Camsary ¢ Texer: | Noaccama. |
=SS et
e Narwa! I__, Mot AOK YN Tri -! @I QJ DI
doainom, eeb- | — -
crpasued fo) Corel User Fles ~ Iscnasxa |
| Terywaa 3 Cyberiink me———
) C
s
3 ) maya
- My eBocks
NOCTON B —
AOCYyWenTY ::N D My Games
cromemnd o SANYO_PEX
\ | Mow prcyren
o mocneasee  fad MR prees
A0 YIONT O Sy & dedhicp.
(pome 1) 5e0 >
i) Aspec | =
TP

novTost

Puc.7. JloGaBieHne runepcchuIKH
2. Pa3zpaboTka MOYJIBHOM CTPYKTYPHI IPOEKTA

OOMeH MaHHBIMH MEXAY MPOrPAaMMHBIMH MOJIYJSIMH OCYILIECTBIISIETCS 4epe3 OOyl 00JacTh
[aMsTH, B KOTOPYIO MOYJIb YIIPABJICHHUS YCTPOMCTBOM CUMTHIBAHMUS MOMEIIAET qaHHbIe o mapose (Parol),
atpuOytel kimueHta (Client Attributes) m naumur gener Ha cuery (Limit of money). Momyns
ayTeHTU(UKALMU TOJIydaeT M3 3TOW oOmiel 007acTH MaMsATH CBEICHHUS O Tapojic M BO3BpAIllacT B
TOJIOBHOH MOMyNb  ymopaBisiomuid  mapamerp  Autentification  flag, comepkammii  pe3ynbrat
ayreHTH(UKauuu. Moayib mojydeHus W oOpaOOTKHM 3ampoca Ha OOCIY)KHUBaHHE JJIsi CBOCH DPabOTHI
MoJry4yaeT U3 o0Iei 00acT namMsITH aTpUOYTHI KIIMEHTA U JIMMUT JICHET Ha CUeTYy.

YroObl JTOOUTHCS JIEKOMIIO3HUIMM HA MOIYJIA MAaKCHUMAIBHOW MPOYHOCTH M MHHHUMAIBHOTO
CIICTIJICHHS, HEOOXOIMMO CIPOCKTHPOBATH MOIYJIBHYIO CTPYKTYPY B BHJE AEpEeBa, B TOM YHCIE H CO
CPOCIIMMHUCS BETBSIMH. B y3/1ax Takoro jepeBa pa3MeIaroTcs MPorpaMMHbBIE MOIYJIH, a HAlPaBJICHHbIC
IyrH (CTPENKH) IMOKA3bIBAIOT CTATHUECKYIO MOAYMHEHHOCTh MOYJICH, T.€. KaXKIas Ayra MOKa3bIBaeT, 4To
B TEKCTE MOJIYJIsI, U3 KOTOPOT'O OHA HCXOJIUT, HIMEETCSI CChIJIKA Ha MOJTYJIb, B KOTOPBIH OHA BXOJIUT.
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Puc.1. IIpumep nepapxuyeckoro aepeBa MOAyIei

IIppu »sTOM MOAynbHas CTPYKTypa MpPOrpaMMbl [JOJKHA, IMOMHUMO KAapTHHKH, BKJIIOYATh
crneun(HUKauo MPOrpaMMHOTO MOTYJISL.



— crenuduKaIys MporpaMMHOTO MOAYJIS JOJDKHA CO/IEPIKATh!

— CHHTAaKCHYECKYIO CIeNU(UKAIUI0 €ro BXOAOB (MMsI MOMIYJS, THUIBI MEPEAaBaAEMBIX €MY
napaMeTpoOB, TUITBI BO3BPAIIAEMBIX PE3YyJIbTATOB, CHHTAKCUC OOpAalICHUs K JI0OOMY eMy
BXOJIOB)

—  (QYHKIMOHAIBHYIO CIHElUpUKAIHI (ONMUCAHWE CEMAaHTHKH (YHKIIMA, BBIOIHIEMBIX
MOJTyJIEM IO KaXKJIOMY U3 €r0 BXOJIOB).

B mpomecce pa3paboTKM MOAYNIbHAs CTPYKTypa MOXET I[0-pa3HOMY HCIIOJIB30BaThCA LIS
OIIpEeICIICHUS TOPSIKA TIPOTPAMMHUPOBAHHS MOJTYJICH — BOCXOJISIIAs U HUCXOASIIAs pa3padoTKa.

B Bocxopsmeil pazpaboTke MOAYNIH MPOTPaMMHPYIOTCS, HauMHAs C HIDKHUX YPOBHEH, U cpasy
TECTHPYIOTCS, HUCXOHIs W3 (YHKIMOHAIBHBIX crenudukanuid. Takod MOPAIOK TPEACTaBISICTCS
€CTeCTBEHHBIM, T.K. KaXIblii HOBBIH MOJYJb BBIPAKACTCS YEpe3 YXKe 3alporpaMMHUpPOBAHHBIC H
npoBepeHHbIe MOAyH. OIHAKO COBPEMEHHAs! TEXHOJIOTHSI HE PEKOMEHIYET dTOT MpPUEM, T.K. IPU ITOM
TPYAHO 00€CIEUNTh KOHLIENTYJIbHYIO 1enocTHoCTh [1C.

KonrenryanpHas 1eIOCTHOCTh MpEIIojaracT oOIIUe MPUHIMIIBI PEan3aluy, MPEIoI0KCeHNUS,
CTPYKTYPbI JaHHBIX, - @ OHU MOTYT OBITh €I HE SICHBI B HAYAJIbHBIX CTAIUAX Pa3padOTKH.

[lepenporpaMMupoBaHue K€ MOJYJICH HW)KHUX YPOBHEH CBSI3aHO C OOJBIIMMH 3aTpaTamu, T.K.
TpeOyeT He TOIBKO MOBTOPHOU pa3padOTKU TEKCTOB, HO ¥ IOBTOPHOTO TECTUPOBAHMUSL.

[IpennodTuTebHOM SBJIAETCS HUCXOAIIAs pa3padoTka. B 3Toi TeXHOIOruM MporpaMMHpPOBAHUE
HAYMHAETCS C MOAYJIS C CaMOTO BEpPXHEro ypoBHsA. [Ipu 3TOM Ui TECTUPOBAHHS MOIYJIM HIKHHX
YPOBHEH 3aMEHSIOTCSl MPOCTHIMHU MO KOHCTPYKIIMM UMHTATOPaMH, KOTOPBIC JTHOO MOJCIUPYIOT padoTy
HIDKHUX ypOBHEW (HampuMmep, peaiu3yloT TaOIHIbl; BXOJ-OTKIHUK), JUOO MPOCTO COOOMIAIOT O CBOEM
BBI30BE M 3aBEpIIAIOTCS NPHU3HAKOM ycrexa. Takas peanusanusi oOecrneyrBaeT — OOJIBIIYIO
KOHIICTITYyaJIbHYIO IIEJIOCTHOCTh M MEHBIINH 00BEM pa3padaThIBaeMbIX TECTOB, KaKABIH MOAYIb 31E€Ch
TECTHPYETCSl NMPH T.H. «ECTECTBEHHOM» COCTOSHHHM WH(MOPMAIIMOHHON CpeIbl, T.K. OH BBI3BIBACTCS
peasbHBIM (OTTECTHPOBAHHBIM) MOJYJIEM BEPXHETO YPOBHSIL.

3. ®opMupoBaHUe KAJEHAAPHOIO MJIAHA BBITIOJHEHNsI padoT MO MPOEKTY

Jl7is mipoBeAieHHsI YCTIEUTHOTO MPOEKTa HYKHO OLEHUTh 00beM MPEACTOSANINX padoT, BO3MOXKHBIN
pHUCK, TpeOyeMbIe pecypcChl, MPEACTOSIINE 3aa4u, OMPEICTUTh KOHTPOJIbHBIE TOYKH, CTOUMOCTh U TIJIaH
paboT, KOTOpOMY KelaTelnbHO cienoBaTh. [Ipoliecc pykoBOACTBO MPOTPaMMHBIM MPOEKTOM BKIIIOYAET
pelieHre BBHIMICTIEPEUNCICHHBIX 3a/Jad. OJTOT TMPOIECC HAYMHAETCS Tepell TEeXHUYECKOH paboToi,
npojoikaercs mo mepe pazputus [10 oT uaen k peaasbHOCTH M JOCTUTAeT HAMOOINbIIEH HHTEHCUBHOCTH
K KoHIly pabor. OCHOBHOW 3ajadell MpHU TUIAHUPOBAHUU SIBJISIETCS OMpPEAENIEHHE CTPYKTYpPHI
pacnpenenenus pabor WBS (Work Breakdown Structure) ¢ momoIipio CpeiacTB MIaHUPOBAaHUS PadoOT
(manpumep, MS Project). [1nan BeimomHeHUs padOT COCTABISETCS HA OCHOBE JEKOMITO3MIIMH MPOEKTA
BIJIOTH JI0 TOCTAHOBKHM DJIEMEHTAPHBIX 3a/1ay, KOTOpPbhle MOTYT OBITh BBICHEHBI MO pe3ylbTaTaM
MpeABapUTENIbHOTO aHanu3a. [Ipu 3TOM BO3MOXKHO MPUMEHEHHE COEP>KAaTEeIbHBIX MOJIEJIEH CHCTEMHOTO
aHanu3a. Hampumep, WCHoib30BaHHWE MOJETH JCKOMITO3UIIMU THMA <OKU3HEHHBIN ITUKI» MO3BOJIHT
pa30uBaTh OT/JENIbHBIE 33/1a4M Ha [10/133/1a4H ITyTeM OIpeIeIeHHsI TOCIeI0BATEIbHOCTH JeHCTBHIA.

[Ipouiecc aexoMmo3unuu OyaeT ONPEAETATHCS MPUHITON MOJIEIBIO KU3HEHHOTO IIUKIIAa pa3paboTKu
MPOrpaMMHOTO 00eCTIeUeHUS.
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Puc. 1. Jlexomno3unus 3aga4, KOTOpble HEOOXOIUMO PEIINUTD B IIPOLIECCE BBIIIOJIHEHUS IPOEKTa
10 pa3paboTKe MPOrpaMMHOIo o0ecredeHus

Jist Kaxk 101 SIIeMEeHTapHOM 3a]a4i JJOJKHBI OBITh OIpe/IeIeHbI:
— pecypchl, He0OOXOIMMBIE JUIs PEIIEHUs 3aJa4l (B TOM YKCJIE TPYIOBBIE);
— 00beM paboT, BEIpAKEHHBIN B IPUHATON CHCTEME METPHK;
— CTOMMOCTH pPa0OT (MOXeT ObITh BBIYUCICHA HAa OCHOBE O0bemMa pabOT U CTOMMOCTH

IIPUBJICKACMBbIX

pecypcoB);

— JUTUTENBHOCTh paboT (MOXKeT OBITh BBIUMCICHA Ha OCHOBE O0BbeMa paboT, KOJMYECTBa
IIPUBJIEKAEMBIX PYJOBBIX PECYPCOB U MPUHATHIX HOPMATUBOB IIPOU3BOIUTEIBLHOCTH).

Mexay OTIENbHBIMU JJIEMEHTAPHBIMH 3a/ladaMUd MOTYT OBITh OMpEICIICHHbIE 3aBUCHMOCTH,

3aKJIIOYAKONIMECs B TOM, 4YTO OJHM 33Ja4¥ MOTYT BBIIOJHATHCSA IApaJUIEIbHO, IPYyrue — B CTPOrOM

MOCJICIOBATEIBHOCTH (11 BBIMOJIHEHUS OJHHUX 3a7ad MOTYT TPeOOBaThCS PE3YJIbTaThl BBIMOJHECHUS

APYTHX).
AHanua
3apauy BoiNONHAIOTCA
B CTPOTON
NOCNEA0BaTENBHOCTH
MpepsapuTensHoe
NPOEKTUPOBaKHe
MpoexTiposaxue Peanusayus TecTvposaHue
KOMNOHEHTa 1 KOMMNOHeHTa 1 komnoHenTa 1 | |
MpoexTvpoBaxue Peanusayys TecTupoBarue
Bosuokto /7= KOMMOHeHTa 2 KOMNOHeHTa 2 KoMroHenTa 2
napannenskoe
BINONHEHUe
3agay
TectvpoBaHue
VHTErpayum

Puc. 2. ITapannensHoe U MOCIEI0BATEIBHOE BBIOJIHEHUE 3a0a4



ITocne onpeneneHus 3aBUCUMOCTEN MOKHO IPUCTYIATh K PaclpeAesICHUIO JIEMEHTapHbIX 3a/1a4
1o BpeMmeHu. [Ipu 3ToM ocoboe BHUMaHUE cielyeT OCTAaHOBUTh HA 33]1a4aX, BBIIOIHIEMBIX IapaJljIeIbHO.
[TapannenbHOCTh ASHCTBHIHA MOBBIIIAET TPEOOBAHUS K TUIAHUPOBAHHUIO.

Heo6xonuMo 4eTKo OTCIEANUTh HAIMYHME PECYpCOB, HEOOXOOUMBIX JUIs BBIIOJHEHUS KayKIOH
3amaun. Ecnu miaH npexycMaTpuBaeT MCIOIb30BaHUE pecypca | st BeIoHEHH 3a7a4 A u b, To 3tH
33Jla4d HE MOTYT BBIIOJHATHCS MapajUICIbHO, JaXke €CIM MEXIy HHMH HET KOHLENTYyaJlbHOU
3aBUCUMOCTH. Kpome TOro, pyKoBOJIUTENb NPOEKTA JIOJDKEH 3HATh 3aJlauM, JIEXKAIIUe Ha KPUTUUYECKOM
nytd. g Toro 4roObl Bech MPOEKT ObLI BBIIOJIHEH B CPOK, HEOOXOAMMO BBIIOJHATH B CPOK BCE
KPUTHYECKHE 3a/1a4H.

KanenmapHelli IUIaH NOMMMO DAaclpeieieHus 3afad U pPecypcoB IO BPEMEHM JIOJDKEH
IpeaycMaTpuBaTh MPOLEAYPbl KOHTPOJIS MPOMEXKYTOUYHBIX pe3yabTaToB. Takue Mpoueaypbl OOBIYHO
Ha3bIBalOT BexaMu. OUeHb BayKHO, YTOOBI BeXU OBLIM PAacCTaBIIEHbI Yepe3 PeryssipHble HHTEPBAJIbl BJIOJIb
BCEr0 Ipolecca pa3pabdoTKU MHporpaMMHoro obecmeueHus. Kpome TOro, ’kenaTenbHO YTOOBI BEXH
COBIIAJIAJIM CO CPOKOM BBIIIOJHEHUS KPUTUYECKUX 3aJad. DTO JACT PYKOBOIUTENIO BO3MOXXHOCTb HE
TOJIBKO PETYISIPHO TMOJIy4aTh MHPOPMALHUIO O TEKYIIEM IOJIOKEHUH /e, HO U OOBEKTUBHO OICHUBATH
PUCKU CpBIBA CPOKOB BBIIIOJIHEHHS INPOEKTA, IPUHUMATh ONEPATUBHBIE PELICHUS MO CHMKEHHUIO JTHX
pHCcKOB. B mepByro ouepes onpeaennTe OCHOBHBIC ()a3bl BBITOIHEHHS TPOEKTA.

B ocHOBY MOXeT OBbITh IOJIOXEHA MPUHATAs MOJEIb )KU3HEHHOIO IMKJIA IpoLecca pa3paboTKu
nporpaMMHOTo obecrieueHusi. Hampumep, mpyu MCHOIB30BAHUN KACKAJHOW MOJEIH OCHOBHBIMHU (ha3zaMu
OyayT SIBIATHCS aHAIN3, IPOEKTUPOBAHME, peau3alys, TeCTUpOBaHUe, BHeApeHue. Jlanee onpenenute
cocTtaB pabOT BHYTPH KaKI0H (a3bl, B COOTBETCTBHHU C CYThIO Pa3pabdOTKHU.

Takum oOpa3om Oyner ompexaeneH coctaB pabor mno mnpoekry. Kaxnmas ¢asa nomkHa
3aKaHYMBATHCS BEXOW — CIEUAIBLHOW €AMHUIECH paboThl, MOAPA3yMEBAIONIEH KOHTPOJb BBITOJTHEHUS
paboT MO MPOEKTY M JIOCTHKEHHE HEKOTOPOro MPOMEXKYTOUHOIO HJIM OKOHYATEIbHOTO pe3yJbTaTa.
Jlanee onpenenurte IIUTEIBHOCTh KOKAOH pabOTHI, BXOSIICH B TIaH padorT.

Jis ompexneneHus JUIMTENBHOCTH MOTYT OBITh HCIOJB30BAHbI Pa3IMUHBIE PErPECCUOHHBIE
mozenu (Hanpumep, COCOMO II), niu xe MOXKET IPUMEHSATHCA MPAMOU METO OolleHKU. CleIyronmm
ATAaNlOM SBJSIETCS ONpeZeNieHHe CBsi3el MexXJy 3agayamMu. B OOJbIIMHCTBE CPEACTB IJIAHUPOBAHUS
(manpumep, B MS Project), cymiecTByeT yeTbipe BUja cBsizei: CBsA3b THUIIA OKOHYAHUE — HayaJlo O3HAYaeT,
4yro 337a4a b He MoXeT HayaTbCsi paHbIIe OKOHYAaHMSA 3aJaud A (Hampumep, ecid B Ipolecce
BBITIOJTHEHUS 33/1a4U b MCIONB3YIOTCS pe3yibTaThl, IOIy4aeMble MPU PELICHUH 3a1a4u A).

CBs3p THIIA HaYaj0 — HA4ajao0 O3HAYAET, YTo 3a7ada b He MOXKET Ha4yaTbcs A0 TeX IOp, MoKa He
Hayajoch BbINOJHEHUE 3ajaun A. Hanmpumep, TecTUpoBaHHE MPOTPaMMHOIO KOMIIOHEHTAa HE MOXKET
HauMHATbCA IO TOro, Kak Oblja HayaTa ero pazpaboTka, HO, B TO Y€ BpeMs, JUIsl HallUCaHUs TECTOB He
00s3aTE€IbHO JOXKUAATbCS OKOHYAHHUS pa3pabOTKU 3TOro KommoHeHTa. CBs3b THIA OKOHYaHUE —
OKOHYaHUE 03HA4aeT, 4To paboTa b He MOXKET OKOHUMUTHCS /10 TEX MOp, TOKA HE 3aBEPILIUTCS BHIIOJIHEHHE
pabotel A. Hampumep, npoektupoBaHue 0a3bl JaHHBIX HE MOXET OBITh 3aKOHYEHO JI0 TOTO, Kak Oyner
3aBepILEHO CEMaHTUYECKOE MOJICIMPOBAHUE MTPEIMETHOM 00acTH.

CBs3p OKOHYaHHME — Hayallo O3HayaeT, 4yTo 3ajaya b He MoXeT 3aKOHUYMTHCS 10 TOTO, Kak
Hayvanack 3a1a4a A. OOBIYHO Takas CBSI3b HMCIIONB3YEeTCS B TOM Cilydae, Korja A siBseTcs 3ajadel C
¢buKcUpOBaHHOM JaTOM Hayasla, KOTOPYIO Helb3s U3MEHUTh. [locie Toro, kak onpeaeneH cocTaB padoT,
HYXKHO OIPEJIEJIUTh, KTO 3TH 33/1a4M OYyAET BBIMOJIHATH U KaKoe 000pyI0BaHHE JOKHO UCTIOIb30BAThCS.

Cdopmupyiite cicok pecypcoB, s KaKIOro pecypca ONpeesiuTe Ha3BaHUE U CTOUMOCTD €ro
ucnosbp3oBaHus. Jlanee Ha3sHaubTe€ pecypchbl Ha BBINOJHEHHE KOHKpPETHBIX 3anad. llpm nepsBom
Ha3HAYeHUH pecypca OYyayT aBTOMAaTHYECKH pAacCUMTaHbl TpyAo3arpaTel. B Tex ciydasx, korna
HEOOXO/JMMO YCKOPHUTH BBINOJIHEHHE TEX WM MHBIX 3a7ady, Ha HUX MOTYT OBbITh Ha3HAYEHBI
JIOTIONTHUTENbHBIE pecypcehl. [locne pacnipeaenenus pecypcoB HE0OOXOIUMO BBIIIOJHUTH BEIPABHUBAHUE UX
Harpys3ku. B Tex ciydasx, Korja Ha mapajulelbHO BBIIIOJIHAEMBIE 33Jaud Ha3HA4YaeTCs OJUH U TOT K€
pecypc, Harpy3ka Ha HEro MOXET IMPEBBICUTh MAaKCUMAaJIbHO JI0MyCTUMYIO. JlJ1sl BIpaBHUBAHUS HArpy3Ku
YCTQHOBUTE JIOMOJIHUTENbHBIE CBA3M MEXAY 33JadyaMH TakuM o0pa3oM, 4ToObI 3a/1a4M, UCIOIb3YIOIINE
OJIMH U TOT K€ PECYPC, BBINOIHIIACH TOCIEA0BATEIBHO.



Xon paboThr:

3apanue 1. Co3gaTh HOBBIM MPOEKT JHOOBIM CITIOCOOOM, 3aIOJTHUTH CBEICHHS O IPOCKTE, H3MECHHTH
0a30BbIii KaJeHJaph NPOEKTA, BKIIOUYUTH B MIPOEKT JOTOIHUTEIBHYIO JOKYMEHTALIUIO.

1. C momomsto MeHto KHOTKH [1yck BeI3BaTh npuioxxkenue Microsoft Project Ha pabounii cTout.

2. Bp3Barh Ha moje pabo4yero OKHA MPWIOKEHHUS paHee IMOATOTOBIICHHBIN MPOEKT, UCIONb3YS
6ubnnoreky madiIoHOB: B obsactu 3amau Co3gaHue mpoekTa mepeiTu Ha mnose rpynnsl Co3naHue ¢
MOMOIIBIO aboHa U BBIOpaTh THnepcchuiky Obmme madnonsl. Ha Britagke 111aGnoHBI OTKPBITH JTUCT
[ITaG10HBI TPOEKTOB, BHIOpaTh 11120710 HOBBIN MPOAYKT U MIENKHYTH 1m0 KHOnKe OK.

3. CoxpaHuTh IAOJOH HPOEKTa IOJ HOBBIM HMMEHEM: OTKPHITh MeHI0 Daiiy, aKTUBU3UPOBAThH
koMaHy COXpaHUTh KaK U MEPEUTH Ha 10JIe TUaJoroBoro okHa CoxpaHeHue JOKYMEHTA; B INaJOTOBOM
OKHE TepeiTn Ha pabodvylo Mamky, 3amucarh B IoJie MMEHHU (paiiima HOBOE MMsI MPOEKTa, HalpHMep
FIO Project, u menkayTh 1o kHOnke COXpaHUTb.

4. 3akpbITh IYCTOW MPOEKT, T.€. MepeiTH Ha noiie npoekra IIpoekT 1, akTMBU3MPOBaTH KOMaHAY
3akpbITh B MeHIO Daii.

5. Ha mone tekymero mnpoekra yopars O0nacte 3amay, A 4€ro CIeAyeT HICTKHYTh 1O KHOIKE
3aKpbITh, pa3MELICHHON B TPABOM BEPXHEM YIIIy O0JACTH.

6. Pasmectutrh Ha paboyem MoJ€ pas3IMyHbIE IPEACTABICHHUS O COCTOSHHUU IPOEKTA: BBI3BATh
[lanens mpencraBieHUid, A 4ero B MEHIO Buja menkHyTh 1o COOTBETCTBYRoUIeH komanze. Ilanenb
MIPEJICTABJICHUIA TIO3BOJIICT BBI3BATH pa3ludHble (OpPMBI MpeAcTaBieHUs HHPOPMAIMH O TPOCKTE C
MOMOIIBI0 COOTBETCTBYIOIMX KHOIMOK; HACTPOUTh KOMOMHHUPOBAHHOE IMPEACTaBICHUE, HCIOIb3YS
komanny Paznmenuts B MeHI0O OKHO M COOTBETCTBYIOIIME KHOIKH TAHENIM WHCTPYMEHTOB, HANpUMED
Huarpamma ['anta u I'paduk pecypcos, Mcnons3zoBanue 3anau u Mcnons3oBanue pecypcos, Juarpamma
I'anta m Hcnonb3oBanue 3anad. Haiitm HeoOXxomumyro nH(OpMANHIO 00 UCIOJIB30BaHUU PECYpCOB Ha
I'paduke pecypcoB, JaHHbIE 00 UX UCHOIB30BAaHUU (BPEMEHHOM 3arpy3Ke).

7. Hactpotika Tabnuiel auarpaMMbl ['anTa: CHATH pasjueneHue Ha pabodeil 00acTu ¢ MOMOIIBIO
koMmaHnbl Paznenute u3 meHro OKHO M BbI3BaTh npenacrasiieHue Jluarpamma ['anrta. s BbI30oBa
COOTBETCTBYIOILIIErO CTOJIONA MCIIOJIb3YeTCsl MEeHI0 KomaHabl Tabnuna. Jlanee cienyer 03HAKOMHUTHCS C
OCHOBHBIMH ONIHUSAMU 3TOTO MEHIO; IEPEUTH HaA 1MOoJIe MEHIO Bua U pacKphITh MEHIO OIILMKA C TOMOILIBIO
KoMmanae!l Tabmumna.

B ucxomnom monoxeHuu BbIOpaHa omius BBon, KOTOpas ycTaHaBIMBAaeT PSAOM C JAMArpaMMOi
nepBbIe JBa cTos0a Tabuibl: HanmeHoBanue 3a1auu (IOCTOSIHHBIN cToI0eI) U cTosnoer JmuTenbHOCTh
3aJlauM; BHIOpATh OMIMIO [ MIepcchuika — PsiIoM CO CTONOIIOM 3a/1ad MosSiBUTCS cTonder [ unepcechiika.
B sgeiikax 3TOro cTosdiia MOKHO 3anucaTh BCIIOMOTATEIbHBIE CBEJIEHUS O 3aJa4yax IyTeM COCTaBJICHUS
3aMETOK, BIIOKEHHUs (ailioB uian (OpPMUPOBAHUS TUIEPCCHUIOK Ha COMYTCTBYIOIIYI HH(OpMAIIHIO,
Haxonsmytocs B (ailie mpoekTa WM B APYTHMX MeCTaX. DTO TMO3BOJISIET TOJATOTOBUTH OHOIMOTEKH
JOKYMEHTOB M CBSI3aThb MX C MPOEKTaMU W 3anadamu. llocie 3Toro pykoBOAMTENM MPOEKTa U IPYrue
3aMHTEPECOBAHHBIE CTOPOHBI CMOTYT IPOCMAaTpPHUBAaTh CONPOBOXKJAIONINE JOKYMEHTHI B CBOMX BEO-
o0o3peBarensx; BBHIOpaTh OMIUIO 3aTpaThl. B 3TOM cliydae TOSBIAIOTCS TpU CTOJNONA 3aTpar:
®dukcupoBaHHble 3aTpaThl, Hauncnenus ¢akrtnyeckux 3aTparT U OOmme 3aTparbl. MEpedTH HA OMIUIO
Hcnons3oBanue. Ha pabouem mosie TaOnuilbl MosSBATCS nBa cronbma: Tpymo3arparsl U JIUTENsHOCTS;
npocMotpeTs onuuto Kanenmapueiii mnaH. OHa BbI3bIBaeT yeTblpe cronbua: Hauwamo, Oxonuanwue,
[To3anee Hauano, [To3aHee okoHYaHME; AKTUBUPOBAThH OMIHI0 OTKIOHEHHE U YOSTUTHCS, YTO TIOCTIeIHNE
JBa CTOJIOIA Ha mojie OyAyT 3aMeHeHBI Ha cToJyIOIbl ba3zoBoe Hawanmo m ba3oBoe okOHYAaHWE; BBI3BATH
omuuo OTClIeXKUBAHUE, YTO MO3BOJISIET BBI3BATH JPYTYIO TPYIITY U3 YEThIpeX CToNO1oB: dakTHueckoe
Hayayno, @akTuueckoe okoH4YaHuE, % 3aBeprieHus u Ousndeckuii % 3aBepiieHUs ; METKHYTh M0 OMIIUN
CymMmapHbIe JaHHbBIE, YTO TIO3BOJIUT YCTAHOBUTH TaKyO MOCIEIOBATEILHOCTh CTOJIONOB: JIUTeNbHOCTD,
Hauano, Oxonuanue u % 3aBepleHUs; UCHOIb30BaHuE omnuuu Tpyno3arparsl, 4ToObl OJHOBPEMEHHO
YBUJETh cleAylomue aaHHbele: Tpyno3arpatsl, bazoBble, Otkinonenus, Pakrtuueckue. 8. Hactpouthb
TaOuIy, N00ABIIsAs HEOOXOMUMBIE W YAAISsl JIMITHUE CTOJIOIBI: T0OABUTH HOBBIE CTOJIONBI B TaOIHUILY
cienyeT B MeHIo BcraBka, BeIOparh komaHay Ctonben u B mone aumanora OmpeneneHue CTonOma ¢
MOMOUIBIO pacKphiBarolierocs crnucka MMs mons BbIOpaTh HOBOE I0JIe, HAlpuMep, [pyao3aTpaThl;
YIaTUTh YCTAHOBIICHHBIA CTOJIOEI] C MOMOIIBI0 KOHTEKCTHOTO MEHIO, KOTOpPOE CJEIyeT BhI3BATh



IETTYKOM TPaBOW KJIABHMIIM MBIIK 10 TMOMIO YJAIIEMOro cTojona. B KOHTEKCTHOM MEHIO ClieayeT
aKTUBU3UPOBaTh KoMaHy CKpbITh cTONOEL.

9. BemonauTh GuabTpanuio JaHHBIX AuarpamMbl ['anTa: BEIOpaTh KHONKY J[pyrue mpeacraBieHus
Ha naHenu mnpencrasieHuid. Ha mone nuanoroBoro okHa B cnucke IlpencraBineHust BbIOpaTh CTPOKY
IlonpoOnas [uarpamma ['anta M menkHyTs 1o KHomke IIpuMmeHHTH; packpeiTh crnucok Duibtp,
pa3MelleHHbII Ha naHeau GopMaTHUPOBAaHNUs, U LIEIKHYTh 110 cTpoke Bexu.

10. BbINOJIHUTE COPTUPOBKY 3aJay MPOEKTA M0 JUIMTEILHOCTU: B MEHIO IIpoekT BpIOpaTh KoMaH1y
CopTtupoBKa, B MEHIO onuuil Kotopoil BbIOpaTh CopTupoBaTh I0; B IuajnoroBoM okHe CoOpTHpOBKa
packpeITh crucok CopTHpOBaTh MO M BHIOpATh B HEM CTPOKY JIUTENbHOCTH. YcTaHOBUTH (uaxok [lo
BO3PACTaHMIO U HIEIKHYTh 110 KHomKe COpTHpPOBATh; OTOJABHHYB I0JI€ JUArpaMMbl TakK, YTOOBI BUJIETh
cronber yinTensHOCTh, YOSAUTHCS B MPABHIIBHOCTH BBIITOJHEHHOH OMEpalyy.

11. Hactpouts nzobpaxenue quarpaMmsl ['anTa: 1is HACTpOMKU (GOPMBI U LIBETA OTPE3KOB B MEHIO
®opmar BeIOpaTh KoMaHy CTuiau oTpe3koB. B BepxHel 4acTH BKJIAJIKMU BBHIOpAaTh TUM 3a7add M CTUJIb
OTpe3Ka, KOTOpBIM cienyeT M3MEeHHThb. Ha HIKHEH 4JacTu BKIAAKU nepedtu Ha auct OTpesku, rae
BBITIOJIHUTH ONEPAlMY 10 W3MEHEHHWIO CTHJIS OTpe3Ka, ero (opMbl, y30pa M I[BETa; MOKa3aTh TEKCT,
KOTOPBIM CIIeyeT Pa3MECTUTh PsIOM € OTpe3KoM (MH(popmanus, oToOpaxkaeMas COOTBETCTBYIOLIUM
3JIEMEHTOM Auarpammsbl). s aToro Ha Bkiiagke CTHIIM OTPE3KOB PACKpPbITh JUCT TeKCT U moka3aTh, Il
(cneBa, crpaBa, CHHM3Y, CBEpXY MJIM BHYTPHM OTpE3Ka) CIEAYyeT Pa3MECTUTh TEKCT; HACTPOUTH LIKAILy
BpeMeHM auarpammel. IlepeBectu Kypcop Ha moJie IIKajlbl BpEMEHHU M BbI3BaThb KOHTEKCTHOE MEHIO, I'lie
BbIOpath onuuio Illkana Bpemenu. Ha cooTBercTByromIeil BKIajKke BbIOpPAaTh YpPOBEHb IIKaJbl BPEMEHH
(Bepxnuii, Cpennuii, Hwkuuil) u B packpeiBatomeMmcs cnucke OTtoOpaxaTb BbIOpaTh CTpoKy Tpu
ypoBHa. Illkana BpeMeHM MOXET COCTOATh M3 TpeX YpOBHEH (Hampumep, roj, KBapTai, Mecsdll), HO
o0s3ateneH Toapko CpeqHuii ypoBeHb; NEpelTH Ha JIMCT BepxHuil ypoBeHb U yCTaHOBHUTH 01 B cTpOKe
EnuHunpl, mokasate TEKCTOBOE 0003Haue€HUE roja B packpeiBaromemcs cnucke Haamucu, BbIOpaTh
HEOOXOAUMBIN CTHIIb (HOPMATUPOBAHUS HAJITUCH U Jp.; iepeiiTn Ha et CpeqHuil ypoBeHb U BHIOpAThH B
KauecTBe eIMHULbl u3MepeHus Kpaprain; nepeiitu Ha sncT HuokHMM ypOBEHb M YCTaHOBHUTH B KaueCTBE
€IMHULIBI U3MEpEeHUs: BpeMeHU Mecsibl; IpOBEPUTh IMOIYYEHHBIH pe3ysbTaT HACTPOWKH Juarpammbl
I'anTa.

12. CoxpaHUTb POEKT B paboueil Manke u 3aKpbITh MPUI0KEHUE.

3aganue 2. B cooTBeTCTBUU ¢ TpeOOBAHUSMH, TPEABSBISEMBIMH TEXHUYECKAM 3aJaHHEM, U
pe3yabTaTaMH BHEIIHETO IPOEKTUPOBAaHUS pa3paboTaThb MOJAYJIBHYIO CTPYKTYpPY HOJCHCTEMBI
00CITy>)KUBaHUsI KIIMEHTA TI0 €T0 KPEAUTHOW KapTe B OaHKOMAaTe.

B cocraBe mporpamMmmHOro otecreueHus: MOXHO BBIIEIUTH CJEIYIOLIe MPOrpaMMHbIE MOJYJIH:
I'onoBHo#t Monyns (Main module), Moaynps ynpaBiaeHHs] YCTPOHCTBOM CUUTBHIBAHMSI KPEIUTHOW Kaphbl
(Credit cart control module), Moayns ayrentudukanuu (Autentification module) u Moaynp nonydeHus
u o0paboTku 3amnpoca Ha obciyxuBanue (Reception and processing module). Kpome storo B cocras I10
HE00X0AMMO BKIIFOYMTh MOJYJIb JaHHBIX KpenuTHOH kapThl (Credit cart data).

OcHoBHOH ¢GyHKIHEH ["'010BHOTO MOAYIS SIBJISIETCA OpraHU3alus OOIIEero yIpaBieHUs TOBEIEHUEM
MOJICUCTEMBI U BBITIOJHSET BBI30B BCEX OCTAIBHBIX MPOTPAMMHBIX MOYJIEH.

Moy ympaBieHUST YCTPOWCTBOM CUUTHIBAHUS KPEAWTHOW KapThl BBIOJMHICT (HYHKIIUU
CBsI3aHHBIE C OOpabOTKOW KPEIUTHOH KapThl: BBOJ, CUMTHIBAHUE XpaHsAIIEHCs Ha Hell nHpopmanuy,
yaajaeHue.

Monaynp ayTeHTU(UKAUN BBIJAeT COOOIIEHHE KIMEHTY Ha BBOJ KIIOYEBBIX JITAHHBIX, BBIMOIHSAET
MOJTyYeHUE TTAPOJIs M IPOBEPKY €T0 MPABUIHHOCTH.

Monaynp noiaydeHuss 1 00pabOTKH 3ampoca Ha 0OCTYKMBAHUE BBIMOJIHACT CIEAYIONMe (YHKIHU:
[Tonyuenue 3amnpoca Ha 0OCTyKUBaHUE U MPOBEPKa BO3MOXKHOCTH €ro ucrosHenus, O6pabortka 3ampoca
Ha 00CIyXHBaHUE, BKIIOYAIOIIAs TaKUe NEHCTBUS KaK:

— o00paboTka BHyTpeHHEH 0aHKOBCKOM JTOKYMEHTALIUU MO KIIUEHTY;

— pacmedarka OaylaHca KJIHEeHTa;

— BbIJa4Ya HAJIMYHBIX JICHET U MHGOPMHUPOBAHHE KOMIBbIOTEpa OaHKa 00 M3BIATHIX W3 OaHKa
JICHbrax;



— pacrieyarka onepanuy KJIMeHTa.
Ha puc. 2 npuBeneHa cTpykTypHas KapTa, A€MOHCTPUPYIONIAs OTHOLICHHUS MEXIY YKa3aHHBIMU
MOJYJISIMUA CUCTEMBI.
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Puc. 2. MoaynbHast CTpyKTypa NpOrpaMMHOT0 00ECTICUEHH S

CoriacHo 3TOM JuarpaMme TOJOBHOM MOAY/Ih 0OpalaeTcsi K MOAYJISIM YIIPaBJICHUsI YCTPOUCTBOM
CUUTBHIBAaHUS KPEIUTHOM KapThl, ayTeHTU(UKAIIMY U TIOyuYeHUsI U 00pabOTKH 3ampoca Ha 00CITyKUBaHHUE.
BbI30B yKa3aHHBIX MOJIyJIE OCYILECTBIIIETCS COIVIACHO BHYTPEHHEH JIOTMKH TOJIOBHOIO MOZYJIA,
peanuzyrouied cinenyromui cueHapuii: [Ipy uHMIManuMM AEUCTBUI CO CTOPOHBI KIMEHTA TOJIOBHOM
MOJYJIb, BBI3BIBAET MOJYJIb YIPABIICHUS] YCTPOMCTBOM CUMTHIBAHMS KPEIUTHOM KapThl IJIS €€ BBOAA U
cuuTbiBaHus ¢ Hee wuH(popmauuu. [locrme 3aBeplieHHs] CUMTHIBAHUS YIPaABICHHE BO3BPAIlACTCs
TOJIOBHOMY MOMAYJI0, KOTOpPBIM 3aTeM oOpamaercs K MOAYyI ayTeHTHuUKaiuu. Moaynb
ayTeHTU(UKALUKA TPOBEpSeT TOJIMHHOCTh KJIMEHTa M BMECTE€ C pPEe3ylbTaTOM »3TOH MPOBEPKHU
BO3BpAIllaeT YIMPABICHUE TOJOBHOMY MOAYyJ0. B 3aBUCHMMOCTH OT pe3ynbTaTOB ayTeHTU(HUKAIUN
TOJIOBHOH MOIyNb JHOO BBI3BIBAET MOMAYNb YIPABIEHHUS YCTPOWCTBOM CUUTHIBAHHS MM yJAJCHUS
KPEIUTHOMN KapThl, THOO 0OpaIaeTcsi K MOYJIIO TOJy4eHHS U 00pabOTKH 3arpoca Ha 00CITYKUBAaHUE IS
npenocTaBieHus Tpedyemoro cepBuca. Ecnu ocyriecTBisieTcss BHI30B MOMyYeHUsT U 00pabOTKHU 3ampoca
Ha OOCTy)XMBaHUE, TO TIOCJI€ 3aBEPIICHHUs] €ro padOThl TOJOBHOM MOIYJh OOpamiaeTcss K MOJIYIIO
yIpaBlIeHUs! yCTPOUCTBOM CUUTBHIBAHUS JUISI YAATNECHUS KPEAUTHOM KapThI.

3aganue 3. ChopMupoBaTh KaleHIApHBIN TUJIaH BBIMOJTHEHUS PabOT MO MPOEKTY Ha OCHOBE
TEXHUYECKOTO 3a/IaHMsI Ha pa3pabOTKy U BHEAPEHHE aBTOMATU3WPOBAHHON MH(POPMAIIMOHHON CUCTEMBI.
1. O3HakoMbTeCh C TEXHHUUYECKUM 3aJaHUEM.
2. BeiOepute MOeNb KU3HEHHOTO ITUKJIA Tporecca pa3padbotku u BHeapeHus 110, kotopas, mo
BallleMy MHEHUIO, B HAaMOOJIbIIIEH CTETIEHN COOTBETCTBYET pacCMaTpPUBAEMON CUTYaIIUH.
BrinenuTe ocHOBHBIE 3Tambl padoT.
BrigenuTe oCHOBHBIE 33]Ja41 BHYTPHU OT/IEIBHBIX STANIOB padoT.
Onpenenure 3aBUCUMOCTH MEXAY 3aJja4aMu.
Ornpenenure MOPsIIOK BHIMOTHEHUS OTIETBHBIX 3a/1a4.
HaznaubTe ucnionHuTesnei Ha peraemble 3aJauu.
COanancupyiTe Harpy3Ky UCIIOIHUTEICH.

NG~ W

®opma npeacTaBiaeHus pe3yJabTara:

1. Tekct nomxken 6bITh HanucaH mpudrToM Times New Roman, 12. UnTepBan Mexny cTpokamMu U
a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKCTa — 1o MHUpuHe cTpaHUIbl. CKPUHIIOTHI
HeoOXoauMo moanucaTh. HazBaHue mpakTH4ecKoit paboThl, 111k pabOThI, X0 paOO0THI, BBIBOJI, OTBETHI
Ha KOHTPOJIbHBIE BOMIPOCHI JOJKHBI OBITH BBIIEICHBI JKUPHBIM IPUPTOM.

2. 3axmroueHue (BBIBOJBI).



3. CrhucoK HCMONb3yeMOH JINTEPaTypHI.
KoHTpoJibHbIE BOPOCHI:
3auemM He0OXOAUMBI ITA0IOHBI TIPOEKTOB?
B ueMm pasHuIa MKy TUIAHUPOBAHUEM MPOCKTA OT JaThl HA4aJla WJIM 1aThl €Tr0 OKOHYAHHS?
Kakwue cymectBytoT 6a30Bbie KaneHnapu B nporpamme MS Project?
Kaxk BHecTH n3mMeHeHus B 0a30BbIN KaJICHIaph?
Kak BKITIOYUTH B MPOEKT MPOCKTHYIO JOKYMEHTAIUIO?
Lens pa3pabOTKK MOIYIBHOU CTPYKTYPBI.
[ToHsTHE TIPOTPAMMHOTO MOJYJIS, IEpPEavH YIIPABICHUS, OPTaHU3AIUN CBSI3U TI0 YIIPABJICHUIO
M 10 JAHHBIM.
8. Bwumsl CBA3HOCTH MOTYICH.
9. Bwuapl IETOCTHOCTH MOTYJICH.
10. TumoBbie MOIYJIBHBIE CTPYKTYPHI.
11. ITpoekTupoBaHHE MOIYIBHOM CTPYKTYPHI C IIOMOIIBIO CTPYKTYPHBIX KapT.
12. TlocTtpoeHne CTPYKTYpHBIX KapT C MOMOIIbI0 mporpammuoro mpoaykrta EasyCASE
Professional Version 4.21.016.
13. Omnuiure MOHATHE TEXHUYECKOE 3aaHHUE.
14. Yro takoe xu3HeHHbIN uka [107?
15. B uem pazHuIa MeXIy NapauIeTbHBIM U TTOCIIE0BATEIFHBIM BBIIIOTHCHHEM 331a9?

NookrwnpE

Kputepun onenkmn:

PaboTa BbINIOJIHEHA OJIHOCTBIO U HE CO/IEPKUT OIIMOOK, CTYACHT y4ell U PacCMOTpPET OCOOEHHOCTH
IIPEeIMETHOM 00JIaCTH U IPaMOTHO IPEICTaBUII OTUET — OL[CHKA «OTJIMYHO.

PaboTa BbINIOJIHEHA OJIHOCTHIO, HO COJIEPXKUT He OoJiee IByX OLIMOOK, CTyIEHT Y4el U PacCMOTpeN
0COOEHHOCTH MPEIMETHOM 00J1aCTH M TPaMOTHO MPEJCTABII OTUET — OLEHKA «XOPOIIIOY.

Paborta BbInosHEHa ¢ OMIMOKaMM, CTYACHT HE IOJHOCTBIO y4Yell M PAacCMOTpPend OCOOEHHOCTH
MIpeIMETHOM 00JIaCTH U MPEICTaBUII KPATKUM OTUET — OIIEHKA «YI0BJIETBOPUTEILHOM.

Pabota BbINOIHEHA ¢ TPpyOBIMU OIIMOKAMHU, CTYJIEHT HE y4del 0COOEHHOCTH MpeIMETHOH obiacTu,
OTYET COCTABJIEH HETPAMOTHO — OIIEHKA «HEYIOBIETBOPUTEIHHOY.



JladoparopHoe 3ansTue Ne 17
Hactpoiika padoThl cucTeMbI KOHTPOJISI BepcHil (THIOB UMIIOPTHPYeMBbIX (aiijioB, myTei,
(GuabLTPOB U ApP. MapaMeTPOB UMIIOPTA B PENO3UTOPHIL)

Henapb: M3yunTh Ha NpaKkTUKE MOHATUSA U KOMIIOHEHTHI cucteM KoHTpois Bepcuil (CKB), npuemst
pabOTHI C HUMH.

Bbinosinus padory, Bol Oyaere:

ymembs:

— Y1 ucnons30Bath BEIOPAHHYIO CHCTEMY KOHTPOJISI BEPCHIA;

— Y2 ucnonb30BaTh METONBI ISl TIONYYEHHS KOJIA C 33aHHOM (DYHKIIMOHATBHOCTHIO U CTEICHBIO
Ka4yecCTBa,

— V3 aHanmM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIHIO;

— VY4 wucnonb30oBaTh CIEIMAIUM3UPOBAaHHBIE Tpaduyueckue CpencTBa IOCTPOCHUS H  aHalHM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33JIaHHYIO HMHTETPALMIO MOMIYyJIed B TIPOrpaMMHEBIC CpeicTBa Ha 0ase
MMEIOIIEICS apXUTEKTYPhI ¥ aBTOMATU3AIIUH OM3HEC-TIPOIIECCOB;

— Y6 onpenensats UCTOYHUKHU U IPUEMHUKH JaHHBIX;

— Y7 ucnonb30BaTh MPUEMbI PaOOTHI B CUCTEMAX KOHTPOJIS BEPCHil;

— VY12 wucnone30BaTh pazIMYHBIC TPAHCIIOPTHBIC TPOTOKONBI W CTaHAAPTHI  (OPMATHPOBAHUS
COOOIIEHNI;

— V14 opranu3oBbIBaTh MOCTOOPAOOTKY JAHHBIX.

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

3aganue:
COS]I&TB HOBI;Iﬁ HpOGKT, OCYHIGCTBI/ITI) BCTBJICHUC U CIIUJAHUC B JIOKAJIBHOM pel'IOSI/ITOPI/II/I.

Ilopsinok BbINOJIHEHHS padOThI:

YcranoBure TortoiseSVN Ha KoMIbIOTEpE.

Co3znaiiTe HOBBIH POEKT.

CozpaiiTe TOKaJIbHBIN PENO3UTOPHI ISl CBOETO IIPOEKTA.

VY anuTe co3aHHBIM IPOEKT HAa CBOEM KOMIIBIOTEPE U OOHOBUTE MPOEKT U3 PEIIO3UTOPHSI.
Buecurte nu3amMeHnenus B (aitnax ¢ HCXOAHBIMU KOJaMHU M COXPAHUTE U3MEHEHUS B PEIIO3ZUTOPHUH.
Oo6noBUTE (DalsIbl C UCXOIHBIMHU KOJAMH U3 PEIIO3UTOPHSL.

6. Bxecute u3MeHeHMs B (Qaillax ¢ HCXOIHBIMH KOJaMH TakMM o00pa3oM, 4ToObl Yy JABYX
YYaCTHUKOB MTPOEKTA U3MEHEHHUS ObLIIU B OJTHOM U TOM ke (paiine. [lonpiTaliTech COXpaHUTh U3MEHEHHUS B
peno3uTopuH. YCTpaHUTe OOHapyXeHHble KOH(IMKTHI Bepcuid. IIOBTOpHO cOXpaHHTE W3MEHEHHs B
PENO3UTOPHH.

7. Cozpaiite OTHENbHYIO BETKY NpoekTa. BHecuTe m3aMeHeHus B (ailiibl ¢ UCXOIHBIMU KOJAMHU.
CoxpaHuTe U3MEHEHUSI B PEIIO3UTOPHH.

8. OO0benuHMTE CO3JaHHYIO HA MPEBIAYIIEM IIare BETKY ¢ OCHOBHOM BETKOIl poeKTa.

9. BeBeauTe Ha dKpaH JIOT M3MEHEHHWH (haitma, B KOTOpOM OBLTO HaWOOIbIIEe KOJIHYECTBO
U3MEHEHUH.

10. OroOpa3ute Ha 3KpaHe cpaBHEHHE (aia 0 U MOCIe BHECCHHSI OHOTO U3 N3MEHEHUH.

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

orwdPE

Kparkue Teopernyeckue cBeAeHUA:

VYrpaiieHue BepCUsIMH - 3TO UCKYCCTBO pabOThl ¢ U3MeHeHusIMU nHpopmanuu. Jloiaroe Bpemsi OHO
ObUIO KM3HEHHO BaXHBIM WHCTPYMEHTOM IPOTPaMMHCTOB, KOTOPBHIM HEOOXOAMMO MPOU3BECTH
HeOOoJIbIINe U3MEHEHUS B IIPOrpaMMe, WIIH K€ CIeNIaTh —OTKaT| u3MeHeH i, BO3BpaIlasch K MpeAblayIIeH



BCpCUMU. OI[HaKO MOJICBHOCTh CHUCTCM YIPABJICHUSA BCPCUSAMHU BBIXOAUT HJAJICKO 3a IMPCACIIbI MHUpa
pa3pabOTYMKOB MPOTPAMMHOTO O0ECICUCHHUsI. YTIPABICHUE BEPCHIMHU TPEOYeTCs MOBCIOMY, I/Ie MOXHO
BCTPETHUTH JIFOICH, UCIIONB3YIOIUX KOMIBIOTEP ISt pabOThI ¢ IOCTOSIHHO W3MEHSIONIeHcst HH(opMaIien

Software Configuration Management win KoudurypanmonHoe ynpasijieHHe I0pa3yMeBaeT
1o CO6OI71 KOMIIJICKC MCTOAOB, HAIIPABJICHHBIX HAa TO, I-ITOGI)I CUCTCMATU3UPOBATHL U3SMCHCHUS, BHOCHUMBIC
pa3paboTYMKaMHu B MPOrPAMMHBIN MPOJYKT B MPOIEcce ero pa3pabOTKU U COMPOBOXKICHHUS, COXPAHHUTH
[IEJIOCTHOCTh CHCTEMbI II0CJI€ HW3MEHEHHH, MPEJOTBPATHTh HEXeIaTeIbHBIC M HEMpeICcKa3yeMble
3pdeKThl, a TaKKe CcaelaTh MPOIECC BHECEHUS H3MEHeHW# Oosee QopManbHbiM. H3HauambHO
yhpaplieHue KoH(pHTryparueil NPUMEHSUIOCh HE B NPOTPAMMHUPOBAHWUH, HO B CBS3M C BBICOKOH
JIMHAMHYHOCTBIO cepsl paspadbotku [10, B Heit oHa ocobeHHO mose3na. K mporeaypaMm MOXHO OTHECTH
CO3/IaHHE PE3EePBHBIX KOIMUW, KOHTPOJb UCXOTHOTO KOJa, TPEOOBaHUMN MPOEKTA, JOKYMEHTAIIMHA U T. 1.
CreneHb (OPMAILHOCTH BBIMOJIHEHHUST JAHHBIX MPOIEIYP 3aBHCUT OT Pa3MEPOB IMPOEKTa, U MPH
NpaBUIBHON €€ OICHKEe JaHHas KOHLEHIMS MOXeT ObITh OueHb moJe3Ha. KoHdurypamnnoHaoe
yIpaBicHUE TPeOyeT BBIMOJHCHUS MHOXECTBA TPYAOCMKHX pPYTHHHBIX omepaiuit. Ha mnpakTuke, B
6OHI)IIH/IHCTB€ ClIy4dacB, IJId KOH(bI/IpraHI/IOHHOFO YIIPABJICHUA HNPUMCHAIOTCA CICHUAJIBHBIC CHCTCMbI
KOHTPOJISL BEPCUI HCXOAHOTO KOJia IporpamMM. B kadecTBe mpumMepa Takoi CHCTEMbI pACCMOTPUM CaMytO
pacrpoCTpaHEHHYIO Ha CETOHAIHMN aeHb — Subversion.

Subversion — 3to OecrutaTHas CHUCTEMa YIPaBICHHS BEPCHSAMH C OTKPBITHIM HCXOIHBIM KOJOM.
Subversion mo3BoseT ynpaBiATh (paiiaMu B KaTalloraMH, a TaK K€ CACIIAHHBIMH B HHX M3MEHEHUSMU
BO BpPEeMEHH. DTO MO3BOJIIET BOCCTAHOBHUTH 00Jice paHHHUE BEPCUU JAHHBIX, 1a€T BO3MOXXHOCTh M3YyUHUTh
HCTOPUIO BCECX U3MEHEHUH. BJIaFOI[ap?I O9TOMY MHOI'MC CHHUTAKOT CUCTCMY YIIPABJICHUA BCPCHUAMU CBOCTO

poaa «MAaIlNHOMI BpPCMCHU .
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Pucynok 1 — Cxema paGoTsl

Cxema oOmiedt apxuTekTypbl Subversion. B HIKHEHl 4acTH CXeMbl HW300paXEHO XPaHWIIHUIIE
Subversion, B KOTOpOM XpaHUTCS WHPOpMAIUs C BepcHsMH. B BepxHell dYacTH CXeMbl TOKa3aHa
nmporpaMMa-KiaueHT Subversion, KoTopas YIpaBiSeT JIOKAIbHBIMU  OTPAXKEHUSMHU  Pa3IUYHbBIX


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
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

(parMeHTOB 3TUX JAHHBIX (TaK)Ke HA3bIBAEMBIMHU «PAabOYMMHU KOMHSAMU»). MEXAy 3TUMH CTOPOHAMH
MPOJIOKEHBI PA3IMYHbIC MapUIPYThl, MPOXOJSIIKNE Yepe3 pasHble CIOW JOCTYMa K XPaHUIHIILY.
HekoTopsie U3 3THX MapHIPyTOB MCTOIb3YIOT KOMITBIOTEPHBIE CETH U CETEBBIE CepBEPA, YTOOBI 10CTUYb
XPaHUIIMIIA, B TO BPEMs KaK Jpyrie MapIipyThl B CETH HE HYKIAFOTCSA M BEAYT K XPAHWIHUIILY HAMPSIMYFO.

Subversion Moxer paboraTh dYepe3 CeTh, 4YTO TO3BOJSET WCIONB30BATh €€ Ha pa3HBIX
KOMITbIOTepax. B Kakoi-TO CTENeHH, BO3MOKHOCTh OOJIBIIOTO KOJTMYECTBA JIOJCH HE 3aBUCHMO OT MX
MECTOITIOJIOKEHUA COBMECTHO paGOTaTB Haa CAWMHBIM KOMIUICKTOM AOAaHHBIX IMOOLIPACT COTPYAHHUYCCTBO.
Koraa HeT TOro oTBETCTBEHHOI'O 3BEHA IEMH, TOTO KOHTPOJIHMPYIOIIETO JIEMEHTA, KOTOPBIH yTBEPIKAaeT
BCE M3MEHEHMsI, paboTa cTaHOBHUTCS OoJiee AP pekTHBHOM. [Ipr 3TOM HE HY)KHO OIMacaThCsl, YTO OTKA3 OT
KOHTPOJIMPYIOIIETO 3JIEMEHTA MOBJIHMSET Ha KaueCTBO, Belb O1aroaapst COXpaHEHUIO HCTOPUU M3MEHCHUH,
AaXE CCJIM IIpU HU3MCHCHHUH JaHHBIX GYI[YT AOIMYIICHBI OH_II/I6KI/I, BCerga MOXHO cCAcjIaThb OTKar
U3MCHEHHIA K TIPEKHEMY COCTOSHHIO.

HekoTopbie CUCTEMBI yIpaBJICHUSI BEPCUSMH BBICTYIIAIOT TAKXKE B KAYECTBE CHCTEM YIPABICHHS
KOH(UTYypamueid mporpaMMHOTO oOecriedeHus. Takue CHCTEMbI CIEIHAIBHO CO3JAHBI JUIS YIPABICHUS
JEPEBBSIMH MCXOJIHOTO KOJa M MMEHT MHOXKECTBO OCOOCHHOCTEH, HEIOCPEJACTBEHHO OTHOCSIIUXCS K
pa3paboTKe MPOorpaMM: OHH MOHUMAIOT SI3BIKU ITPOrPAMMHPOBAHUS U MPEIOCTABISIIOT HHCTPYMEHTHI IS
cOopku mporpamm. Subversion He SBJISIETCS TAKOW CUCTEMOM, OHA NPECTaBIIsieT cO00H crcTeMy 00IIero
Ha3HA4YCHHs, KOTOPYI0O MOKHO HCIIOJIb30BaTh JJIsi YIIpaBIeHUs Jt00Obim HabopoMm dainos. s Bac sto
OyayT ucCXomHWKM Bammx mporpamm, a Juis KOTo-TO JAPYroro 3To OyAeT CHUCOK MPOIYKTOB HIIH
CBeICHHOE IIU(PPOBOE BUJICO.

TortoiseSVN

TortoiseSVN — sto GecrutatHbiii Windows-KITMEHT ¢ OTKPBITBIMU UCXOIHBIM KOJIOM JUISi CUCTEMbI
ynpaBieHus: Bepcusmu Apache™ Subversion®. To ects TortoiseSVN ympasnser dainamu u
IUPEKTOPHSMH BO BpeMeHHU. Dailiibl XpaHATCS B IEHTPAILHOM Xpanuiuuje. XpaHWIHIIE OOJIbIIE TOXO0XKE
Ha OOBIYHBIN (paliIoBBIi cepBep, KpOMe TOTO OH 3alIOMUHAET KaXKA0€ U3MEHEHUE, Kor/1a-1100 clenaHHoe
B Bammx (haiyiax W TUPEKTOPHUSIX. JTO MO3BOJISIET BaM BOCCTAHOBUTH CTapble BEpCHH BamuXx (aiioB u
IIPOBEPUTH UCTOPUIO M3MEHEHMH — Kak, KOTJIa W KTO M3MEHsJ Ballld JaHHble. BoT mouyemy MHorue
nymaroT o Subversion, u BooOIle O CHCTEMax YIPaBJICHHUS BEPCHUSIMH, KaK CBOETO pPOJia «MallluHE
BPEMEH».

Hekotopble cuCTeMBbl KOHTPOJISE BEpPCHH SBISIOTCS TakKe€ W CHCTEMAaMH  YIIPaBIICHUS
KoHurypauuen mporpamm (software configuration management - SCM). Takue cucTtemMbl crenUaIbHO
CO3MIaHBl ISl YHPAaBJICHHUS JCPEBBSIMH HCXOAHOTO KOJAa, W WMEIOT MHOXECTBO BO3MOXKHOCTEH,
cneun(UYHbIX JUIs pa3pabOoTKM MpOrpaMM, TaKUX KaK HENOCPEJCTBEHHOE IOHMMAHUE S3bIKOB
MIPOrpaMMHUPOBAHMUSL, WM NMPEAOCTaBICHUE HHCTPYMEHTOB JUIsl cOOpkH nporpamm. OgHako Subversion He
SBIISICTCS TAaKOW CHUCTEMOM, OHa SBISETCS CHCTEMOW OOIIEro Ha3HAUYeHHs, KOTOpas MOXET OBITh
MCIOJIb30BaHA JUIsl YIIPABJICHUs 106biM HAOOPOM (hailiioB, BKIIIOUYAs! U UCXOJIHBIE KOJIbI TPOrpaMM.

BosmosxkaocTu TortoiseSVN

Uro npemaer TortoiseSVN Ttakum xopommm KiueHToM Subversion? BoT kpaTkuif cnmcok
BO3MOKHOCTEMN:

Humeepayus ¢ obonouxoii

TortoiseSVN uHTerpupyercss HenocpeacTBeHHO B 06010uky Windows (1.e. B [IpoBogHuk). 310
3HAYMT, YTO BBl MOXeETe padoTaTh C YK€ 3HAKOMBIMU MHCTPYMEHTAMH, U BaM He HaJI0 MEPEeKII0YaThCs Ha
Ipyroe MPUIOKEHNE KX IbIH pa3, KOTaa BaM HEOOXO UMbl (PYHKIIUH ISl YIIPABICHUS BEPCUSIMH!

N Bam paxe He o00s3aTelnbHO MCIONB30BaTh UMEHHO IIpoBopHuk. KOHTEKCTHBIE MeEHIO
TortoiseSVN pabGoTatoT BO MHOTHX Jpyrux (HaiyloBEIX MEHEKepax, W B JUANOTaxX IS OTKPBITHS
¢aitnoB, UCHONb3yeMbIX B OOJBHIMHCTBE cTaHAapTHRIX Windows-mpuioxeHnid. OJHAKO BBl JIOJKHBI
Y4HUTBIBaTh, 4TO TortoiseSVN m3HadasibHO  pa3paboTaH  Kak  pacmmpeHue s [IpoBomHmka
Windows, 1, BO3MOXXHO, B APYIHX MPHJIOKEHUIX MHTErpanus OyleT He MOJHOMN, HampuMep, MOTYT He
0TOOpakaThbCsl MIOMETKHU Ha 3HAYKaX.



Ilomemxku Ha 3nauxax

Craryc KaXJ0ro BEpCHPOBAHHOTO (hailyla M TMamKd OTOOpaKkaeTcs IMPH TOMOIIM MaJICHBKOM
MMOMETKH TMOBEPX OCHOBHOTO 3Hayka. TakuMm 00pa3oMm, BBl Cpa3y MOXKETE BHUACTH COCTOSHHUE Ballleh
paboueii KOIHH.

I'paghuyeckuii unmepdhetic nonvzosamers

[Tpu pocMoTpe CHKCKa U3MEHEHHI (Daiyia MK MalKy Bbl MOXKETE KJIMKHYTh HA PEBU3HUIO, YTOOBI
YBHJIETh KOMMEHTApuu Ui 3Toi (ukcaimu. Takke MOCTYNEH CIHHCOK M3MEHEHHBIX (aijioB - BCEro
JIMIIb CAETalTe ABOMHOM KUK Ha (aiiie, 4ToObl yBUICTh, KAKHE KOHKPETHO M3MEHEHHH ObLITH BHECEHBI.

Juanor (GuKcaluu — 3TO CIIUCOK, B KOTOPOM TIEPEUUCIICHBI BCe (Daiiiibl U MAnKH, KOTOpbie OyayT
BKJIFOUCHBI B (DUKcalmio. Y KaXIOro 3JIeMEHTa CIHCKa MMeeTcsl (pIaskok, 4ToObl Bbl MOTJIM BHIOPAThH
MMEHHO TO, YTO BBl XOTHUTE BKIIOYHMTh B (ukcanuio. HeBepcupoBaHHbIC (ailiibl Takke MOTYT OBITH
[PE/ICTABIICHBI B TOM CITHCKE, YTOOBI BbI HE 3a0bUTH T00aBUTh B (PUKCAI[MIO HOBBIN (haiia Win marky.

IIpocmoii oocmyn k komanoam Subversion

Bce komanawsl Subversion I0oCTymHbl M3 KOHTEKCTHOro MeHI0 IIpoBomuuka. TortoiseSVN
n00aBIIeT Tya COOCTBEHHOE TTOIMEHIO.

[Tockonbky TortoiseSVN sBinsieTcss KitueHTOM Subversion, Mbl XOTeNH Obl TOKA3aTh U HEKOTOPHIE
13 BO3MOXHOCTEH camoii Subversion:

Bepcuposanue nanok

CVS orcrnexuBaeT TOJBKO HCTOPHIO OTHENBHBIX (aiiyioB, Torga kak Subversion peanusyer
«BUPTYaIbHYIO» BEPCHOHHYIO (PalIOBYIO CHCTEMY, KOTOpas OTCIEKHBACT H3MEHEHHS B LIENIBIX JIEPEBBIX
IMarioKk BO BPCMCHU. daiinel ¥ TanKd SABIISFOTCS BCPCHUPOBAHHBIMMU. B pe3yiabTare, €CTb KOMAaHIbI
nepeMecTUTh U KOMHUPOBATh, pEaJbHO BHINIOJHSIEMBIE Ha CTOPOHE KIMEHTA W padoTarolue
HENOCPEACTBEHHO C (pailyilaMu 1 NanKkaMu.

Amomapnsie ¢huxcayuu
@ukcanusi coxpaHseTcsl B XpaHWJIUINLE JIMOO MOJHOCTBIO, JUOO HE coxpaHseTcs BooOIie. ITo
MO3BOJISIET pa3paboTunKaM (PUKCUPOBATh U3MEHEHHsI, COOpaHHbIE B JIOTHYECKU CBSI3aHHBIE YACTH.

Bepcuposannvie memaoanmwie

Kaxnplii ¢aitn n manka umeeT NPUKPEIUIEHHBIM HEBUAMMBIM HabOp «cBOMCTB». Bbl Moxkere
CO3/1aBaTh U COXPAHATh MPOU3BOJIbHBIE MApbl KIHOY/3HAYEHHE JUIsl COOCTBEHHBIX HYXJ. CBOMCTBa TOXeE
BEPCUPYIOTCS BO BPEMEHH, KaK U coJiepkuMoe (aiina.

Boszmoorcnocms evloopa cemegozo yposHs

B Subversion ectb alcTparupyemoe MOHSTHE JOCTyNAa K XPaHWJIMILY, KOTOPOE YIpOIIaeT
peain3alMio HOBBIX CETEBBIX MEXAaHM3MOB. «YCOBEpIIEHCTBOBAHHBII ceTeBoil cepep Subversion
ABIISIETCA MOJyJIeM il BeO-cepBepa Apache, KOTOpbIi Ucnonb3yeT Juist B3aumoseictus auanexkt HTTP
non HazBanueM WebDAV/DeltaV. Ot1o naer Subversion Ooinblie MpenMyIIecTBa B CTaOMJIBHOCTH U
COBMECTHMOCTH, U TPEAOCTABISIET Pa3InYHbIe KIIOYEBbIE BO3MOXXHOCTH 0€3 MOMOIHUTEIbHBIX 3aTparT:
NpOBEpKa JIMYHOCTH (ayTeHTU(UKAIMs), MpPOBEpKa MpaB JAOCTyma (aBTopu3alus), CKaTHe IOTOKa
JaHHBIX IIPU Mepeaade, MPOCMOTp XpaHUIUIIA. Takke JOCTylTHa MEHbIIasl, aBTOHOMHas BEpCHsl cepBepa
Subversion, B3aMMOAEHCTBYIOLIasi MO COOCTBEHHOMY IIPOTOKOJNY, KOTOPBIH JIErKO MOXET ObITh
TYHHEJHPOBaH yepes Ssh.

Eounwiii cnocob obpabomku oanvix

Subversion momydaer pasznmuuus Mexay ¢algaMd TpH  IOMOIIM OWHAPHOTO Pa3HOCTHOTO
aJITOPUTMA, KOTOPBIH paboTaeT OJMHAKOBO KaK C TEKCTOBBIMU (YMTAEMBIMH YEJIOBEKOM), TaK M C
OMHApHBIMU (HE YMTaeMbIMU 4YejoBekoM) Qaitmamu. OOa Tuma ¢aiioB cogepxkarcs B XpaHHWIUIIE B
C)KaTOM BHJIE, a Pa3IU4Ms MEePeatoTcs MO CETH B 000UX HaIPABICHUSX.

Dppexmuenvie gemru u Memxu
CTouMoOCTh CO37aHHS BETOK U METOK HE 0053aTelbHO JOHKHA OBITH MPOMOPIIMOHATIFHA pa3zMepy
npoekTa. Subversion co3MaéT BETKH U METKH, MPOCTO KOMHPYs MPOESKT C MCIIOJIb30BAHHEM MEXaHU3Ma,



IMOX0KEro Ha KECTKHUE CCHUIKHU B q)aﬁHOBBIX CUCTEMAX. Bnaro;[ap;{ 9TOMY, OIICpanuu 1no CO3AaHUI0 BCTOK
M MCTOK IIPOUCXOOAT 3a OAMHAKOBOC, OUCHb MAJIOC BPpEMSA U 3aHMMAIOT OYCHBb MaJio MECTa B XpaHUJIUIIIC.

Xopn padoThl:
YcraHnoBka

TortoiseSVN mocraBnsieTcss B BHJE NPOCTOrO0 B HCMHOJIb30BAaHUU YCTaHOBOYHOro ¢aina (Ha
cTpanuile 3arpy3ku http://tortoisesvn.net/downloads.html neoGxommmo  BeIOpaTh  AUCTPUOYTUB,
COOTBETCTBYIOIIHMK Pa3psiIHOCTU cucTeMbl). ClenaiiTe Ha HeM TBOMHOM KUK M CIICTYHTE HHCTPYKIIUAM -
OCTaJIbHOE OH CZeJaeT 3a Bac. Takke Ha CTpaHMIIE 3arpy3KH HEOOXOIUMO CKayaTbh SI3BIKOBOM MaKeT W
YCTaHOBUTH TOCJIE YCTAHOBKM OCHOBHOM mporpamMmbl. He 3a0ynbTe mepe3arpy3uTh KOMIIBIOTEp MOCHE
YCTaHOBKH.

OcHOBHASI KOHI NN

[lepen Tem, kak MbI MOrpy3uMcss B pabOTy ¢ HacTOAUMMH (QaillaMy, BaXHO MOJIYYUTH
MpEeJCTaBICHUE O TOM, KaK pabdoTtaet Subversion 1 Kakue TEPMUHBI UCTIOIB3YIOTCS.

XpaHuiuuie

Subversion HUCHONB3yeT UEHTPAIbHYIO 0a3y J[JaHHBIX, KOTOpas COACPKUT BCE Balld
BEpPCUpPOBaHHbIC (aillibl ¢ WX MOJHOM ucTOpuel. DTa  0a3a  JaHHBIX HA3bIBACTCS XPAHUIUUEM.
XpaHunwuie 0ObIYHO HAXOAUTCS Ha (haiIIOBOM cepBepe, Ha KOTOPOM yCTaHOBJIeH Subversion, 1o 3anpocy
MOCTaBIISAIOINN JaHHbIE KIHeHTaM Subversion (Hampumep, TortoiseSVN). Ecnu Bbl enaere pe3epBHOE
KOIIMPOBAHUE, TO KOMTUPYHUTE Ballle XPaHWJIMIIE, TaK KaK 3TO OPUTHHAJ BCEX BAIIMX JAHHBIX.

Pabouas xomus

DTO UMEHHO TO MECTO, rJe Bl pabotaere. Kaxnpiit pazpaboTynk nMeeT cOOCTBEHHYIO pabouyro
KOIIMIO, MHOT/]a Ha3bIBAEMYIO MTECOYHMIIEH, Ha CBOEM JIOKAIbHOM KOMITbIoTepe. Bbl MoXkeTe mony4duTs U3
XpaHWIUIIA TIOCIEIHIOI BepCHIO (PaiiIoB, MopadoTaTh HaJ HEH JOKAJIbHO, HUKAK HE B3aHMMOJCHUCTBYS C
KeM- 100 emle, a Korjaa Bl OyAeTe YBEpeHbl B M3MEHEHMSX BBl MOXeTe 3a()UKCHpOBaTh 3TH (paitiibl
0o0paTHO B XpaHWJIHIILIE.

Pabouass xonus He COACPKHUT UCTOPUIO MPOEKTa, HO COAEPKUT KOMHUIO Bcex (pailioB, KOTOphIE
ObUIM B XpaHIIHUINE JI0 TOTO, KaK BBl HAYaIM JIeNaTh M3MEHEHHUs. JTO 0003HAYAET, YTO MOXKHO JIETKO
y3HaTh, KAKW€ KOHKPETHO U3MEHEHUS BBI ClIETIalH.

Bawm Taxxe HyxHO 3HaTh, rae HalTh TortoiseSVN, moromy uto B meHto "[lyck" ero HerT.
TortoiseSVN - pacummpenue npoBogauka Windows, mo3Tomy isl Hauana HY)KHO 3aIyCTHTh TPOBOIHHK.
CnenaiiTe mpaBblii KITMK Ha MATIKE B POBOJHUKE, M BBl YBUIUTE HOBBIE ITYHKTHI B KOHTEKCTHOM MEHIO,
TaKue Kak 3THU:

f'l SVM Mzeneus...

Tortoise5VM LBINF (O Go3peBaTent XpaHWAKMLLLA
% P P

Mew b | B 3kcnopT.

Properties [ Cosgare3gecs XPaHWANLLE

Al Vwmnopr...

% Hactpoiikn
% Cnpaeka

:=] O nporpamme


http://tortoisesvn.net/downloads.html

Puc.1. Meni TortoiseSVN 1151 HeBepCUPOBAHHBIX MAMOK

Co3znanue Xxpanuauiia

s Hacrosimiero mpoekTa BaM MOHAJOOUTCS XpaHWIMILE, CO3JaHHOE B O€30MacHOM MecTe, W
cepBep Subversion, 4TOOBI ympaBusaTh uM. Jlns oOydeHus Mbl OyneM HCIONB30BaTh (DYHKIIUIO
JIOKAJIBHOTO XpaHUuIa Subversion, KOTopasi pa3pelaeT npsMoi JOCTYI K XpaHUIIHUIY, CO3aHHOTO Ha
BaIlleM JKECTKOM JIUCKE, U HE TPEOyeT HaTM4Hsl CepBepa.

CHavasa co3zaiiTe HOBYIO IyCTYIO JUPEKTOPHIO Ha Ballgys ALK, QH?KW%@H&&HG YTOJIHO, HO
B 3TOM PYKOBOJICTBE MbI coOupaemMcst Ha3BaTh ¢¢ C:\svn repos. Teneppb caenainTe npaBblil KIIMK HA HOBOM
marKke ©M B KOHTEKCTHOM MeHI0 BbiOepute TOrtoiseSVN — Co3mgath  31eCh XPaAHHWJIHIIE....
XpaHWIUIEe, CO3IaHHOE BHYTPH ITAaNKH, TOTOBO K HMCIIOJIb30BaHUIO. Takke MbI CO37alUM BHYTPEHHIOIO
CTPYKTYpY MoK Ha)KaB KHOIIKY.

HmmopTt mpoekTa

Ceifyac y Hac eCTb XpaHWIHIIE, HO OHO COBEPLICHHO MyCTOe B JaHHbIH MOMEHT. JlaBaiiTe
NPEANONIOKHUM, YTO y MeHs ecTh Habop daiinoB BC:\Projects\Widgetl, koTopsiii 51 xoTes Obl 100aBUTb.
I[Tepeiinute k manke Widgetl B [IpoBoaHuKe U caeaiiTe MpaBblil KUK Ha Heil. Tenepb BHIOCPUTE MyHKT
TortoiseSVN — UMMNopT..., KOTOPbIi BBI30OBET THAJIOT

r | R
45" DA\svnwork\smartproject - Mimniopr - TortoiseSVN l =N |&J
XpaHunuuie
URL B XxpaHunuwe:
|| https://svnserver.dev:8443/svn/smartproject/trunk lv‘ lj

CoobuieHne uMnopTa

[ HenasHue cooblueHns I

WmnopT npoekTa.

[ BkntoumnTe urHopupyembie daiins
(V] BkniounT asTO~CBOICTEA [ oK J [ OTMeHa ] l Cnpaska

Puc. 2. luanor umnopra

K xpanmmmy Subversion oOpamrarorcsi mo URL-azmpecy, KoTopblii TO3BOISET HAM yKa3aTh
XpaHuiuie rae yrogHo B MHtepHere. B naHHOM ciyyae Ham HYXXHO YKa3aTh Ha Halle JIOKalIbHOE
xpaamuaiie, kotopoe nmeer URL-anpec file:///c:/svn_repos/trunk, u kK KoTOpoMy MbI J00aBIsIEM HUMS
Hamero npoekta Widgetl. O6parure BHUMaHue, uto nocine file: ects 3 cidmia U Be3e HCIONB3YIOTCA
MIPSIMBIE CIIIIIIH.

Hpyras BaxHas (yHKIMS JaHHOTO auanora - 370 okHO CooOlleHHe MMIIOpTa, B KOTOPOE BBI
MOXeTe J00aBUTh COOOIIEHHE O TOM, YTO BHI jAenaeTe. Korja Bam moHamo0UTCs MPOCMOTPETH HCTOPHIO
MIPOEKTa, 3TH COOOIICHUsI OYAYT IIEHHBIM MOACIIOPHEM JJISl IPOCMOTpPa KaKHe U3MEHEHHSI B KOraa ObLIH



cnenanbl. B Hamem cimydae Mbl HanumeMm 4To-@KOyab mpoctoe kak «Mmmopt npoekra Bumxerly.
Haxwmure, 4ToOb1 106aBUTH MANKy B Ballle XpaHUIHILE.

N3Bneuenune pabodeii konuu

Ceiiuac y H@K €CTh IPOEKT B HallleM XpaHWIUIIE, U HaM HaJ0 cO3[aTh pabouyi0 KOMHUIO IS
MOBCEHEBHOI paboThI. 3aMeThTE, YTO UIMOPTUPOBAHKE MAIKK HE MIPEBPAIACT aBTOMATHUECKH 3Ty MANKy
B pabouyro koruro. J[J1s co3nanus cBexxel padoueit koruu B Subversion UCIonb3yeTcs TepMuH 3Biieus.
Msl cobupaemcs wu3Bneub mnanky Widgetl w3 Hamero XxpaHwiMiia B Tanky s pa3pabOTKu
naspiBaeMyroC:\Projects\Widgetl-Dev. Co3pmaiiTe 3Ty mamky, 3aTeM cjejaTe NpaBblii KIMK Ha HEH U
BeiOepuTe MyHKT T0rtoiseSVN — H3Bjeus.... Beenure URL-anpec ans u3BieyeHue, B JAaHHOM Cilydae
file:///c:/svn_repos/trunk/Widgetl, u kmukauTe Ha . Hamra manka ais pa3paOOTKy 3amoaHUTCs (aimaMu
U3 XpaHWInIa.

Bbl 3aMeTHTE YTO BHEIIHHMIA BHJ ATOW IMANKH OTINYACTCS OT OOBIYHOW Manku. Y Kakaoro daiina
MOSIBUJICS 3€NIEHBIN (DIIaXKOK B JIEBOM YIily. DT0 3Hauku ctaryca TortoiseSVN, KOTOpble MPUCYTCTBYIOT
TONBKO B pabodeil komuu. 3eJeHBbI cTaTyc o3HayaeT, 4To (ailnm He oTimdYaeTcs OT Bepcuu aiina,
HaXOJAIIET0Cs B XPaHUIIHILE.

BHecenue n3MeHeHHU

MosxHo mpuctynate kK pabore. B mamke Bumkerl-JleB MBI HaunHaeM W3MEHATH (aWibl -
IPEINOI0KUM, Mbl BHOCUM M3MeHeHus B ¢aitneiBumkerl.c u IlpoutuMens.txt. OOparure BHUMaHHE,
YTO 3HAYKU Ha ATHX (haiax Temepb CTadl KPaCHBIMHU M TOKa3bIBAIOT, YTO M3MEHEHUS OBLIM CJIETaHBI
JIOKAJIBHO.

Ho xakue Obimn m3meHenusa? Haxmmure mpaBoii KHONMKOW Ha OJHOM M3 U3MEHEHHBIX (DaiiIoB H
BeIOepuTe KoManay 10rtoiseSVN — Pazmmumsi. 3anyctutcs uncrpymeHT TortoiseSVN st cpaBHeHMs
(bailyioB M MOKaXKET KaKhe TOYHO CTPOKH B (hailiax ObLIM N3MEHEHBI.

r Y
& build.txt - TortoiseMerge = | B i)

i ®aitn  Pepaktposate Hasurauma Buwa Cnipaska

RIS N B 8 S ALALES XI5 AR Bllat=R I EC NG

build.txt Revision 20219 i I build.txt : Pabouas konus *
4l ————avabrabie—famhe oS LETREI Fecfassianatan 41 available in the VS.NET2@1@ Professional anc
42— Thiz will pesadde van with g cogssocospiles 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 i 44 =
45 \subsection Requirements2 Next you need to insta)=| 45 \subsection Requirements2 Next you need to instal-
“= 46 ~Java—ruptime — htipo//dava.sun.cal | |4+ 46 - Java runtime http://www.java.corl |
o A7 ~Rethen 2oacb it hiserlleec pechan < 47 - Python 2.6(\b 1) http://www.python.«
48 - libxml2 python bindings http://users.skyne 48 - libxml2 python bindings http://users.skynet
49 - Perl http://www.actives 49 - Perl http://vaw.activest
B = = h & 50 - WiX3.5(\b 1) http://wix.codeple:
== 51 -Mnt(—\-b—l—)—rht—t-p—.#nant—.—seupe& < 51 - NAnt ©.90 (\b 1) http://nant.sourcei
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 downlc
57 - OpenSSL source http://www.openssl 57 - OpenSSL source http://wwaw.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:
-+ 61 ~—toelscollaction s = 61 - tools collection http://code.google
62 - dictionaries/thesauri(\b Optional) http://ling 62 - dictionaries/thesauri(\b Optional) http://ling.
63 63
64\5ubsect10n Requirements4 Finally, you may need gl 64 \subsection Requirements4 Finally, you may need 1 _
LD o P Fimimis ik P BEEl  AnobiofVh NAed2an-d) hdtno l lroms T bosr mad
» < | m »

<l

Ana cnpasku HaxmuTe F1, a3 ropusoHTanbHOW NPOKPYTKW ucnonesyiTe Ctrl+ko)

Puc. 3. [IpocmoTpuiuk u3meHeHnuii B ¢gaiiax



Ok, HacOKCTpauBalOT H3MEHEHMs, TOITOMY JaBaiiTe OOHOBUM XpaHWIUIIEe. JTO JAelcTBHE
Ha3bpiBaeTcsi PukcupoBaTh n3MeHeHua. Haxxmure npaBoil kHonkoi Ha manke Bumkerl-/leB u BeiOepure
komanay TortoisesSVN — ®uxcupoBarhb. [losBuTcs auanor (QHUKCaUd CO CIHCKOM H3MEHEHHBIX
(baiiioB M HAPOTUB KAXI0r0 OyJeT rajodka. Bel Moxkere BHIOpATh JUIIb HECKOIBKO (PaiijioB U3 CIHCKA
JUsl GUKCAIMK, HO B HaIlEM ciiydae MbI OyaeM (UKCHUpOBaTh U3MEHEHUs B o0Ooux (aitmax. Bemure
cooOlIeHne ¢ OmMcaHWeM ciaelaHHbX u3MeHeHuidl u Haxkmute OK. IlosBUTCS auanor ¢ mporpeccom
npouecca ¢ukcanuu ¢GailyioB B XpaHWIUILIE U Mbl 3aKOHYIIN (PUKCALIUIO.

JdobaBsienue HOBBIX (ailyioB

Bo Bpems paboThl Hal MPOEKTOM, BaM TIOHAI00UTCS T0OABIISITh HOBBIE (DAJIBI - IPEITOIOKHM BB
no0aBuiIM HOBbIe (YHKIMU B QaiiedKcTpa.c W J00aBUIM CIPaBKy B CYIIECTBYIOIIEM daiiie
Cosmarb(aiin. HaxmuTe mpaBoii KHOIKOM Ha Mamke U BeIOepuTe Komany T 0rtoiseSVN — J100aBUTb.
Juanor noOaBiieHHUs MOKa3bIBA€T BCE HEBEPCHPOBAHHBIC (hailfibl, W BB MOXETE BBIOpATh Te (aiiibl,
KOTOpPBIE BBl XOTHTE 100aBUTh. [Ipyroii ciocod modasiieHus GaiiioB - 3TO HaXKaTh MPaBOM KHOMKOW Ha
camoM (aiisie u BeIOpaTh KoMauay I 0rtoiseSVN — Jlo6aBuTh.

Tenepb, eciiu BBl OTKpOETE MANKy il (UKCAIlMHM, HOBBIA (aitm OymeT OoToOpakaThCs Kak
Jlobasnen v cymecTByomuid Gaitn kak Mzmenén. O0paTuTe BHUMAaHUE, YTO BBl MOXKETE JIBAKIBI HAKATH
Ha U3MCHEHHBIN (aiii1, YTOOBI MPOCMOTPETh KAKUE MMEHHO U3MEHEHHSI ObUIH C/ICIIaHBI.

IIpocMoOTp UCTOPUH MPOEKTA

OpnHoit n3 campix mose3Hbix QyHkuii TortoiseSVN siBisiercst quanoroBoe okHO xkypHaia. OHO
MIOKa3bIBAET CIIMCOK BCeX (UKcaluii M3MEHeHWH B (aiiie WM Tamke, a TaKkKe BCE TE JIETaJbHBIC
COOOILIEHHSI, KOTOPBIC BbI BBOMIIU MPH (DUKCAIIUH U3MCHEHHUIA ;-)

r

~
«& Di\svnwork\tortoisesvn\src - CooBuierus xypHana - TortoiseSVN [‘Zﬂ_ﬁllﬁ
lg-l:lé::.&Hu;::, MyTi, AsTops!, Peeusin, ID owwbok, [ata, C: 22.11.2005 v [o: 07.12.2005 v
Pesuzua [eicTena AsTOp Nata ID oumbiku  CoobiueHne =
5056 & tortoisesvn  03.12.20050:37:11 Avoid a possible buffer overflow if| 1
5050 & 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 ~
< | 1 : )

Allow ignoring of multiple selected items in the CSVNStatusListCtrl.
This implements issue #1§8.

NS
£ i [ http://code.google.com/p/tortoisesvn/issues/detail?7id=198 }
trunk/src/Changelog, txt M3MeREHHBIE
{_j ftrunk, gelog
C’j,/trunk/’srciSVf'-ljSVP-lStatusListCtrI.cpp M3MeHEHHBIE
ﬂ Jtrunk/src/SVN/SYNStatusListCtrl.h M3MeHEHHbIE

MokasaHo pesusuia: 48, ¢ pesmsi 5000 no pesusmio 5100, sbibpaHo peBusmit: 1, NokasaHo 3 nyTen.
[~ nokasaTe Tonbko 3aTPOHYTHIE NYTH CraTncTuka
[V] OcTaHoBMTLCA Ha KONMPOBaHIMNEPEUMEHOBAHMM

[ Brntouas cruTbie pesuzim
Cnpaeka

Al

MokasaTs paa... | » ] {gnenvloume 100] [ OBHOBUTL ]

Puc. 4. /Inajiorosoe 0KHO )KypHaJia

BepxHsiss maHenb IMOKa3bIBae€T CIMCOK BCEX (UKCHPOBAHHBIX PEBU3UH BMECTE C HAdaioM
coobmieHust ¢ukcaruu. Eciu BBl BbIOEpUTE OJHY W3 ATHUX PEBU3UMA, TO CpPEAHsS TMaHEIb OTOOpa3uT



MIOJTHOE COOOIIeHHE KypHaja JUIsl TOM PeBU3HUU U HIDKHSS MAHENb MOKAKET CIIMCOK M3MEHEHHBIX (haiiyioB
U TIaTIOK.

VYV KaxI0M U3 JTHUX IAHENIEW €CThb KOHTEKCTHOE MEHIO, KOTOPOE MPEANOCTABIISIET MHOIO IPYTHUX
CIOCO0OB MCIONB30BaHUA MH(popManuu. B HMKHEH maHenu Bbl MOXeTe ABaxKAbl HazKaTh Ha Qail,
94TOOBI MPOCMOTPETHh KaKUE MMEHHO M3MEHEHUs ObUIM BHECEHBI B TOH peBusuu. Ilpourute «/lnamoroBoe
OKHO JKypHaJla peBU3UN», 4TOOBI y3HATh OOJIbILIE.

OTMeHa u3MeHeHu i

Opnnoli oOmield GyHKIMEH BCeX CHUCTEM YIPaBICHUS PEBH3HMSIMH SBISIETCS (YHKLUSA, KOTOpas
MO3BOJISIET BaM OTMEHUTH M3MEHEHUs1, KOTOPbIE Bb BHECIU paHee. Kak BbI u noraganuce, B TortoiseSVN
3TO JIETKO C/IENaTh.

Ecnu Bel xoTuTe M30aBUTHCS OT WM3MEHEHHH, KOTOpBIE BBI €lIe HE YCHenu (UKCUPOBATh U
BOCCTaHOBHTH HYXHBIH (aii1 B TOM BHJIE, B KOTOPOM OH OBUI Iepes HadajoM M3MEHEHUH, TO BhIOepuTe
komanay TortoiseSVN — Yoparh u3meHeHus. JTo JAeHCTBHE OTMEHUT Baiy u3MeHeHus (B Kop3uny) u
BEpHET (PMKCHPOBaHHYIO Bepcuio (paiina, ¢ KOTopol BbI HayMHanW. Ecim ke BBl XOTHTE yOpaTh JIMIIb
HEKOTOPBIX HM3MEHEHUs, TO BBl MOXETE HCIIONB30BaTh MHCTpyMeHT TortoiseMerge mis mpocMoTpa
M3MEHEHUH U BHIOOPOYHOTO yJaleHHUsI H3MEHEHHBIX CTPOK.

Ecnu BBl XOTUTE OTMEHUTH JIEHCTBHS ONMPEACICHHON PEBU3UH, TO HAYHUTE C TUAIIOTOBOTO OKHA
KypHajla M Haiiiute npoOieMHyl0 — peBH3muio.  BriOepure xomanny KonrexkcrHoe MeHIO
— OTMeHUTH U3MEHEHHs U3 ITOI PeBU3UHU U T€ U3MEHEHHS OYAYT OTMEHEHBI.

PaboTta ¢ ceTnlo.

C Subversion MoxHO pa0OoTaThb Kak IIOCPEICTBOM CETH HMHTEPHET, TaK M JIOKAJIBHO.
Bocrnonb3yemcst cepucom Assembla (https://www.assembla.com/). 3apeructpupoBaBIIUCh TaM, BBI
nonyaute 1 Gb mecra mox peno3uropuii. Co3maB €ro W HACcTPOMB, BBl MOJYYHUTE CCBUIKY — BHIA
https://subversion.assembla.com/svn/Ha3BaHHE PEHO3UTOPHS, KOTOPYIO MOXKHO HCIIOJIB30BaTh B JHOOOM
SVN kmuente. K npumepy, uto6sl B Visual SVN 100aBuUTH CBOW NMPOEKT B PENO3UTOPUH, BaM HYKHO
Hakate Add Solution to Subversion, nocie yero ykaszaTh JOKalIbHOE XPaHHJIMIIE BaIllEro MPOEKTA,
HakaTth Jlamee m BBecTH Bamly cChUIKY. Bce, Temeph CBepXy IMOSBHTCS MaHEIb C OCHOBHBIMH SVN-
¢yakusamu (Show Log, Update, Commit, Switch Branch, Branch u Merge) u mMoxHo npuctynaTth K
MOJIHOIIEHHOH padoTe.

B= i @ | |https:/isubversion,assembla.comyfsvn/droidcode/Krosswordiilew - T:r ¥ =

B o0uiem u 1iesoM, cailT mo3BosseT Tak ke HACTPOUTh PENO3UTOPUN U MOTYyYUTh HA HEJEII0 WU
IB€ MPOOHBIA MpeMuyM (IUIaTHbIE NON. (YHKIMHM, UCTOUYHHUK KU3HM caiiTa). OCHOBHbIE (PYHKIIMH K€
MOJTHOCThIO OecryiaTHbl. YTOOBI TOBapuIIM O KOMaHAE MOINIM paboTaTh ¢ OOMMM sl KOMaH]Ibl
penozutopreM, Ha assembla.com, HeoOxomuma ux perucrtpanus Ha cairte. Ilocne peructpanuu,
MOJIb30BaTEIN MOTYT OBITh JOOABJIEHBI BIAJIENbIE PEMO3UTOPUS B CHUCOK KoMaHibl. Ha camom caiite
MOKHO TMOCMOTpETh BCIO MH(GOPMAIUIO O MPOEKTE W U3MEHEHUSX, U JaKe MOCTaBUTh CBOM OaHHEp C
CCBUIKOM.


http://tortoisesvn.net/docs/release/TortoiseSVN_ru/tsvn-dug-showlog.html
http://tortoisesvn.net/docs/release/TortoiseSVN_ru/tsvn-dug-showlog.html
http://tortoisesvn.net/docs/release/TortoiseSVN_ru/tsvn-dug-showlog.html
https://www.assembla.com/
http://www.assembla.com/)
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®opMma npeacTaBJieHus pe3yabTarTa:

1. Tekct nomxkeH ObiTh Hanucad mpudrom Times New Roman, 12. IHTEepBan Mexay CTpOKaMu U
a6zamamu — 1,5. Orcryn ciesa 1,5. OpueHTanus TeKcTa — Mo MUpPHUHE CTPaHULbl. CKPUHIIOTHI
HeoOxoauMo noanucarb. Ha3Banue npaktudeckoil paboTsl, ienb padoThl, X0a padoThl, BEIBO, OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI TOJIKHBI OBITH BBIIEICHBI YKUPHBIM IIPU(TOM.

2. 3akmoueHue (BBIBOJIBI).

3. Crnucok HCIONb3yeMOH JINTEepPaTyphI.

KoHnTpoJibHbIE BONIPOCHI:

1. Yro takoe cuctembl KoHTpouisg Bepcuil (CKB) u s pemenus kakux 3a1ad OHU

IIpeIHa3HAYaoTCA?

2. O6wbscuure crnenyromue noHatus CKB u ux oTHomeHMs: XpaHwiuile, commit, UCTOpPUS,
paboyast Komusl.

3. Yro npeacTapisoT co00il ¥ YeM OTIIMYAIOTCS HEHTPaIU30BaHHbIE U eleHTpain3oBaHHbie CKB?
ITpusenure npumepsl CKB kaxaoro Buja.

4. Onummre nevicteus ¢ CKB nipu enuHOoIM4YHON paboTe ¢ XpaHUITUIIEM.

5. OnuumTe NopsIoK padboThl ¢ OOUIMM XpaHUIUILEM B LieHTpanu3oBaHHoH CKB.

6. Uto Takoe U 3a4eM MOXKET ObITh HyXHa pa3HocTh (diff)?

7. YTo Takoe M 3a4eM MOXKET OBbITh HYXKHO cIusiHHEe (merge)?

8. Uro Takoe koHpauKkTH (conflict) m KakoB mporecc ux paspemnieHus (resolve)?

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

B nenenTpanm3oBanHoil CKB.

10. Yro Takoe 1 3a4eM MOTYT ObITh HYXHBI BeTBH (branches)?

11. O0wacuute cMmbic aeiictBus rebase B CKB Git.

12. Kak 1 3ayeM MO>KHO UTHOPUPOBATh HEKOTOPbIE (hailiibl mpu commit?

Kpurtepun onenkmn:

PaboTa BBITIOJTHEHA TIOJTHOCTHIO U HE COJICPIKUT OMIMOOK, CTYACHT y4ell M paCCMOTPEN 0COOCHHOCTH
MPEeIMETHOM 00JIACTH U TPAMOTHO TIPECTABUII OTUET — OI[CHKA «OTIUYHOY.

PaboTa BeIMOTHEHA MTOTHOCTHIO, HO COAEPKUT HE OoJiee IBYX OMIMOOK, CTYJEHT y4uel U pacCMOTPE
0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET — OI[EHKA «XOPOIIIOY.

PabGora BeImoOTHEHA C OMMOKaMHU, CTYJAEHT HE IOJHOCTBIO y4€l M PaccMOTpeld OCOOCHHOCTH
IPEeIMETHOM 007aCTH U MPEACTABUI KPATKUH OTYET — OLIEHKA «yJOBIECTBOPUTEIHHO.



Pabota BbINIOIHEHA C TPyOBIMU OIIMOKAMHU, CTYIEHT HE y4el 0COOCHHOCTH MpeIMETHOH obiacTu,
OTYET COCTABIICH HETPAMOTHO — OLIEHKA «HEYJOBJIETBOPUTEIHHOY.



JlaGopaTopHoe 3ansaTHe Ne 18
Pa3pa0borka u nHTerpanus MojayJeii npoekra (KOMaH/IHas padoTa)

Ilesn: 3akperuieHre MPaKTHYCCKUX HaBBIKA paboThl ¢ cucremoii Visual Studio 2019, MS SQL
Server, npoBecHUE HHTETPALIMH TIPOTPAMMHBIX MOYJICH.

Beinosinus patdory, Bel Oyaere:

ymemp:

— VY1 ucnonb3oBaTh BEIOPaHHYIO CUCTEMY KOHTPOJISL BEPCHIL;

— Y2 ucnons30BaTh METOABI JUIA MOIYYEHHUs] KOJA C 33aJaHHON (YHKLHOHAIBHOCTBIO M CTEIEHbBIO
KauecTBa;

— V3 aHamM3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALHIO;

— Y4 wucnons3oBarth CHEHUATM3UPOBAHHBIE TpadHUYecKHe CpelcTBA TOCTPOSHUS M aHAIU3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHM3oBbIBaTh 3aJlaHHYIO HHTErpallMi0 MOJIyJeld B IporpaMMHbIE CpeicTBa Ha 0Oase
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3aIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenars UCTOYHUKYU U IPUEMHUKH JAHHBIX;

— Y7 ucnonb30BaTh MpUEMbI paOOTHI B CHCTEMAaX KOHTPOJISI BEPCHIA;

— VY12 wucnonp3oBaTh pPa3iMuHble TPAHCHOPTHBIE MPOTOKONBI M CTAHAAPTHl (HOPMATUPOBAHUS
COOOIIIEHHNI;

— V14 opranu3oBbIBaTh IOCTOOPAOOTKY JAHHbIX.

MarepuajbHoe odecrnedyeHne: MepCoHaIbHBIA KOMIBIOTED, cpeda mporpammupoBanus Visual
Studio 2019, MS SQI Server.

3aganue:

1.  Pazpabortare 0a3y AaHHBIX, BKJIIOUarolyio B ceOs Tabmuiy Ilonb3oBarenu, UCmoib3ys
cpeny MS SQI Server.

2. Co3znaTh NpUIOKEHHE.

3. Co3znmate MOJIeNb TaHHBIX HA OCHOBE Pa3pabOTaHHON paHee 0a3bl JaHHBIX.

4.  CoxpaHUTb JaHHbIE MTOJH30BATENS B CO3/1aHHON 0a3e JaHHBIX.

5. Co3gaTh OTUET O MpOETaHHOM padoTe.

Xoa pa6oThl:
Jns co3manms 6a3el ganHbix B CYBJI, 3amycture MS SQL Server Management Studio.
Y CTaHOBHTE COCTUHEHUE C CEPBEPOM.



of CoequHenue ¢ cepeepom

SQL Server

Ampo CYBO
Mmnr cepeepa: | DESKTOP-RCVOUZEWSALEXPRESSDT

MpoBepka NoANMHHOCTIA: Mpoeepka noanvHHocT Windows

DESKTOP-RCVIUZ8\Npenopasatents

Crmaena Cnpaeka MNapametpel ==

Puc. 1. Coequnenue c cepsepom

Jns peanuzanyu 0a3bl JaHHBIX, XpaHsIIIEeH CBEICHHS O TIOJIB30BATENISIX HEOOXO0JMMO CO31aTh JIBE
cymHocTH (Tabyuibl): [Tonp3oBarens (XpaHUT OCHOBHBIE CBEICHMSI, XapaKTEPU3YIOIINE TTOJIb30BATEINS) U
CekpeTHblii BONPOC (XpaHUT CHUCOK CEKPETHBIX BOIMPOCOB, HEOOXOAMMBIX MJIi AaBTOPHU3AIMH) C
YKa3aHHBIMH aTpUOyTaMH.

Ha xmroueBbix nomnsix Koallonb3oBarens u KonCekpernoroBomnpoca HacTpoiiTe cienu@uKaniio
uaeHTu(UKaTOpa ¢ HAYaJIbHBIM 3HAYeHHWEM — | W IaroM mnpupameHus — 1 JJIs aBTOMaTU4eCKOro
3ar0JIHEHUS YKa3aHHBIX MOJIEH.
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Puc. 2. JIluarpamMmma 6a3bl JaHHBIX
Jis mepeiayn JaHHBIX HEOOXOMMO CO3/IaTh MOJIENb JAHHBIX.

MNpaska Bua MNpoext CHopka Omnagka Tect  Awnanms  Cpeactea  Pacwmpenwa  Owno  Cnpaeka
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dopma npeacraBjIeHus pe3ybTara:
1. Texkct nomxen ObITh HanucaH mpudTom Times New Roman, 12. UuTepBan Mexay CTpokaMu U
a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKcTa — 1o MUpuHe cTpaHulbl. CKpUHIIOTHI
HeoOXoauMo mojnucaTh. HazBanue npakTudeckoi paboThl, 11e7b paboThI, X011 paboThI, BHIBO/I,
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI JOJKHBI ObITh BBIJIEJIEHBI )KUPHBIM IIPU(PTOM.
3axntoueHue (BbIBObI).
3. CnMcok HCIOIb3yeMOi TUTepaTyphl.
KoHnTpoJibHbBIE BOIPOCHI:
1. Yro Takoe uHTErparys?
2. Kaxk peamuzoBbiBaeTcs co3qaHue 0a3bl JaHHBIX ?
3. Uro Takoe Mo/ieNb JaHHBIX?
4. Kak nepenatorcs nanasie B MSSQL Server
Kpurtepun onenkmn:
PaGota BbINOTHEHA TOTHOCTHIO U HE COAECPKUT OMIMOOK, CTYACHT yuel U pacCMOTpPeNl 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEICTaBUII OTUET — OL[EHKA «OTIUYHOY.
PaboTa BbINIOJIHEHA OJIHOCTHIO, HO COJIEPXKUT HE OoJiee IBYX OIIMOOK, CTYIEHT Y4l U PacCMOTpPeEN
O0COOEHHOCTH MPEAMETHOI 00JIaCTH ¥ TPaMOTHO MPEICTABUI OTYET — OL[EHKA «XOPOILIOH.
PaboTa BbIMONIHEHa C OMIMOKaMM, CTYJEHT HE MOJHOCTBIO y4ell M PaccMOTpen 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U MPEICTaBMII KPAaTKUI OTUET — OI[EHKA «YIOBJIETBOPUTEIHLHOM.
Pabota BbINOHEHA C TPyOBIMU OIIMOKAMHU, CTYIEHT HE y4el 0COOCHHOCTH MpeIMETHOH obiacTu,
OTYET COCTABJIEH HEIPAMOTHO — OLICHKA «HEYI0BIETBOPUTEIBHOY.

N
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NuTerpanus moayJaei npoexkra (KoMaHaHasi padora)

Heanb: 3akpemicHre MPaKTHYECKUX HABBIKOB paboTel ¢ cucremoit Visual Studio 2019, MS SQL
Server, npoBecHUE HHTETPALIMH TIPOTPAMMHBIX MOYJICH.

Boinosinus padorty, Bel Oynere:

ymemp:

— VY1 ucnonb3oBaTh BEIOPaHHYIO CUCTEMY KOHTPOJISL BEPCHIL;

— Y2 ucnonp30BaTh METOIB! JUIS MOIYYEHHUs] KOJA C 33aaHHON (DYHKIHOHAIBHOCTBIO M CTEMEHBIO
KauecTBa;

— V3 aHamM3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALHIO;

— Y4 wucnons3oBarth CHEHUATM3UPOBAHHBIE TpadHUYecKHe CpelCcTBA TOCTPOCHHUS M aHaIu3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHM3oBbIBaTh 3aJlaHHYIO HHTErpallMi0 MOJIyJeld B IporpaMMHbIE CpeicTBa Ha 0Oase
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3aIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenars UCTOYHUKYU U IPUEMHUKH JAHHBIX;

— Y7 ucnionb30BaTh MpUEMbI paOOTHI B CHCTEMAaxX KOHTPOJISI BEPCHIA;

— VYI2 wucnonp30BaTh pa3liMUHbIC TPAHCIIOPTHBIC IPOTOKOJBI W CTAaHIApThl (HOpMATUPOBAHUS
COOOIIIEHHNI;

— V14 opranu3oBbIBaTh IOCTOOPAOOTKY JAHHbIX.

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

3ananmue:
B mpoekrte, paspaboranHOM Ha naboparopHoMm 3aHsATHH Ne 3, co3maTh OKHO aBTOpPHU3ALIUU
I1OJIB30BATEI.

Xoa pa6oThl:
OKHO aBTOpHU3allMU HACTPOWTE cienyromumM obpaszom (Puc. 2).
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ITocie co3maHust MOJAETH CO37aeM HOBBIM SK3EMIUIAP KJIacca MOJENIH JAHHBIX W HCIIONb3YsS
TexHosoruio Entity Framework nepemgaem gannsie B 6a3y.

CexpernniBonpoc .S

L. CexpermitBonpoc]

dopma npeacTaBieHus pe3yabrara:

4. Texct nomxeH ObITh HanucaH mpudpTom Times New Roman, 12. IHTepBan MexX1y CTpOKaMH U
a63amamu — 1,5. Otcrym cnesa 1,5. OpueHTanus TeKCTa — 1o MupruHe cTpaHuIbl. CKPUHIIOTHI
HeoOxonuMo noanucats. HazBanue npakTuueckoil paboTsl, 11eb paboThl, X0 pabOThL, BBIBO/I,
OTBETHI HA KOHTPOJILHBIE BOIIPOCHI JOJDKHBI OBITh BBIJICICHBI )KUPHBIM MIPH(PTOM.



Tema 2.2.2 UHcTpyMeHTapHuii TECTHPOBAHUS U AaHAJIN3a Ka4ecTBAa NPOrPaMMHBIX CPelCTB
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OTnaaka oTaeJbHBIX MOIYJIed MPOrPAMMHOIO NPOEKTA

Leab: ycBOUTh 3HAHME OCHOB MOJYJIBHOTO MPOTPAaMMHUPOBAHUS; OCBOUTH CIIOCOOBI CO3/1aHUs U
IIPUMEHEHHUs MOJYJIEH.

Bbinosinus padory, Bel Oyaere:

ymembs:

— Y2 ucnonb30BaTh METONBI UISl TOMYYEHHs KOJa C 33JaHHOM (DYHKIMOHATBHOCTBIO U CTENEHbBIO
KauecTBa,

— Y3 aHanmM3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHIO;

— Y6 onpenensaTb UICTOYHUKH ¥ TIPUEMHHKHU JTAHHBIX;

— Y8 BBINOJHATH OTIAJKY, WCIONB3YsSd METOIBI M MHCTPYMEHTHI YCIOBHOM KOMIWJISAIMHU (KIJTacChl
Debug u Trace);

— Y9 oueHuBaTh pazMep MUHUMAILHOTO HA0Opa TECTOB;

— Y10 pa3pabarbiBaTh TECTOBBIE MTAKETHI M TECTOBBIE CIICHAPUH;

— Y11 BbIBIATH OMIMOKK B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIIeM(DHKAIIHIA;

— V13 BbINOMHATH TECTUPOBAHNE UHTETPALMY;

— VY14 opranu3oBbIBaTh IOCTOOPAOOTKY TAHHBIX;

— V15 co3aaBaTh KJIaCChI- UCKIIIOUCHHUS HA OCHOBE 0A30BBIX KJIACCOB;

— V16 BBINOMHATE PYYHOE U aBTOMATU3MPOBAHHOE TECTUPOBAHKE IPOrPAMMHOI'0 MOTYJIS;

— Y17 ucnons30BaTh HHCTPYMEHTAJIBHBIC CPEACTBA OTJIAIKU IPOrPAMMHBIX POAYKTOB.

MarepuajibHoe odecniedeHHne: MEPCOHATBHBIA KOMIBIOTED, cpea mporpammupoBanus Visual
Studio 2019.

3aganue:

1. TIpoBecTH OTJIAAKy OTAEIBHBIX MOIYJIEH TPOrPaMMHOTO MPOEKTa

KpaTrkue TeopeTnyeckue cBeieHUA:

MonynbHO€  NpPOrpaMMHUPOBAaHME  OCHOBAaHO  HAa  MOHSATUU MOJYJIS — POTrpamMMbl WIH
(GYHKIIMOHAJIBHO 3aBEPUICHHOr0 (pparMeHTa mporpamMMal.

Moaynb XapakTepUu3yroT:

1. onuH BXox M oAuMH BbIXxoJ. Ha Bxoje mporpaMMHbBIN MOAYJb MOJy4aeT ONpe/eleHHbIH Habop
HCXOJHBIX JIaHHBIX, BBIIOJIHAET UX 00pabOTKY M BO3BpALIaeT OJAMH Ha0Op BBIXO/IHBIX JaHHBIX;

2. (yHKIMOHAJIBbHAS 3aBEPUIEHHOCTb. MOIYNb BBHIMOJHAET HAOOp OIpENesIEHHBIX OmNepanui it
peaM3aly KXo OTAENbHON (PYHKIMH, TOCTAaTOYHBIX JJIS 3aBEpIICHUs HadaTol oOpaboTKu
JTAHHBIX;

3. Jormueckas He3aBHCUMOCTh. Pe3ynbraT paboThl 1aHHOTO (hparMeHTa MporpaMMbl HE 3aBHCHT OT
paboThI IPyTUX MOYIEH;

4. cnabble nH(OOPMALIMOHHBIE CBSA3H C JIPYTMMH MPOrpaMMHBIMU Moayismu. OOMeH mHpopMmanueit
MEXy OTJEIbHBIMU MOIYJISIMU JOJKEH OBITh MUHUMAJICH;

5. pa3Mep M CIO0KHOCTh MPOTrPAMMHOTI0 3JIEMEHTa B pa3yMHBIX paMKax.

C nomouipio MOJyJIeH pemaTes pa3iuyHble MpodeccHoHalbHbIe 33/1a4l 00paOOTKU JaHHbBIX
pa3HOro THIIA.
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Puc. 1. Cxema noaxito4eHuss MOy

[Ipouecc wucnpaBiaeHus oOmHOOK HaszbIBaeTcs oTiaaakod. Otiagka mporpaMM U oOpaboTka
OmMOOK BCETJa BBICTYMAeT KaK dYacTh mporecca pa3paboTku. B OonbIIMHCTBE cHUCTEM pa3pabOTKH
HUMEIOTCS MHCTPYMEHTHI, C MOMOIIbI0 KOTOPBIX MOXKHO PELIUThH MPOOIeMbl, BOZHUKAIOIINE B IMpoliecce
nporpammupoBanus. B VBA Taxke ecTh cpencTBa, KOTOPbIE TO3BOJISIIOT JINOO MCKIIOYUTH OMIMOKHU MPH
pa3paboTke, 1100 3a/1aTh OTKIIMK Ha OIIMOKYU MPU BHIMOIHEHUH TPOTPAMM.

Otmagka mporpamMm u 00pabOTKa OMUOOK - 3TO HE OJTHO M TO YK€, HO OHU TECHO CBSI3aHBI IPYT C
JIPyroMm.

Omaaoka npoepamm - 3TO IPOBEPKA M BHECECHHUE UCTIPABJICHUH B MPOTpaMMy TP €€ pa3paboTKe.
Otnagka mo3BoNsSIET WACHTU(PUIUPOBATh OMIMOKM, JOMYILIEHHBIE MPHU MporpamMmupoBaHuu. Hampumep,
CHHTAaKCHYEeCKHe OIMOKH B TEKCTE MPOTrPaMMBbI, MMEHaX (DYHKIMA W TEPEeMEHHBIX WJIHM JIOTHYECKHE
OILIMOKHU.

Obpabomka owubok - 3TO 3aJaHUE PEAKIUM HA OLIMOKH, KOTOpPbIE BO3HUKAIOT BO BPEMs
BBINIOJTHEHUST Tiporpammbl. [IpuunHOl ommOOK MOTryT OBITH Kak OMMOKA B caMOl IMporpaMme, Tak U
Apyrue 0OCTOATENbCTBA, HaXOsIIuecs BHE cdepbl BIMAHUS Tporpammucta. Hampumep, orcyTcTBHUE
¢haitioB, K KOTOPBIM MPOUCXOAMT IMPOTPaMMHOE OOpallleHHe, OTKa3 ammapaTHbIX CPEACTB WU
HETPaBWIbHBIE JCWCTBUS MOJIb30BATEIIS.

HeBo3MOXXKHO NpeOTBpPaTUTh BO3HHUKHOBEHHE BCEX OIIMOOK, HO CIIEAYeT CTPEMUTBhCS K
YMEHBIICHUIO WX YUClia. B ManeHpKoii mporpaMme JOBOJIEHO MPOCTO BBISIBUTH OMMOKY. OHAKO 10 Mepe
YBEIMUEHUS Pa3MEPOB U CI0KHOCTHU MTPOrpaMM HAaXOJHUTh UX CTAHOBHUTCS Bce TpyJHee. B Takux ciyuasx
He00X0IMMO I0JIb30BaThCs Cpe/ICTBaMU OTIaaAku VBA.

Cpena pa3paboTku mporpaMMm Ha VBA mpenocTaBisieT MoJib30BaTeN0 COBPEMEHHbIE YIO00HbBIE
Cpe/ACTBa OTJIAJKU MPOTPAMMBI: TIPEATIOIOKNM, YTO YK€ HaIHMCcaH KoJ| Bamel mporeaypsl. Cienyronmii
9Tall B CO3JIaHUH JII000 MpoIe1yphl - TECTUPOBAHNE HAITMCAHHOTO KOJIa.

Tecmupoeanue - 3TO TIPOLECC BBITIOTHEHUS TPOIEAYPHl M HMCCIEOBAHUE BCEX AacleKTOB €e
paboThI.

Llens TecTHpOBaHUS - MPOBEPHUTH MPABHILHOCTh PE3YJIHTATOB BBHIMIOJIHEHUS MPOIEIYpPHl U ee
PEaKIMIo Ha pa3HOOOpa3Hble AEUCTBUS MMOJIb30BATENS.

Ecnmu Bo Bpemss paOoOTBI MpoleAypbl IONydeHBl HEBEPHBIE pE3YNbTaThl BBIYHCIICHHM,
HEeNpeABUJICHHAs peaklus Ha Te WIM HMHbIE JeMCTBUS MOJb30BaTelNs, JUOO0 BOOOIIE MpOM3O0ILIa
OCTaHOBKA BBIMTOJIHEHUS, TO 3TO TOBOPHUT O TOM, YTO B TEKCTE MPOTPAMMBI IMEIOTCS OIINOKH.

Bce Bo3MOXHBIE OIIMOKY MOKHO pa3fieuTh Ha TPH BUJA!

1. Owubku xomnunsayuu. BozHukarot, ecnu VBA He MOXET MHTEPIPETUPOBATH BBEJIEHHBIN
TEKCT, HalpuMep, MNpHU HCHOJIH30BAHUM HENPABHIBHOIO CHHTAKCHCA HMHCTPYKUMH WM 33JaHUU
HEBEPHOTO WMEHHM METOJa WM CBOWCTBA. HEKOTOphIE OMMOKH KOMITWISIIAN OOHAPYKUBAIOTCS IPH
BBOJI€ MHCTPYKIIMH, & JPYTUe - TOJIBKO Mepel BHITOJTHEHUEM MTporpamMMsbl. JJaHHBIN THI OIMOOK OOBIYHO
MPOCTO HICHTU(UIIMPOBATH M HCIPABUTh, MOCKOJIHKY VBA BBIBISET WX aBTOMAaTHYECKH, a CaMH
OLIMOKH OYEBUIHBI.

2. Owubku evinonneHus. BO3HHKAIOT TIPU BHIMOJHEHUH TPOTPAMMBI, T.€. TIOCIE YCIICITHON
KoMnuisiuy. [IpuunmHON Takux OWIMOOK MOXET OBITh OTCYTCTBUE JaHHBIX MJIM HEMpaBHIbHAS
nH(popManus (Hanpumep, JaHHBIE, BBEICHHBIC MOJb30BaTesieM). OmUOKH BBIOJHECHUSI, KaK U OITHOKH
KOMIWJISILMHY, JIeTKo uaeHtuduimpyores VBA. Tlpu 3ToM BBIBOAMTCS MHCTPYKIHS, MPU BBITOJIHEHUH



KOTOpO# mpou3onuia omuOka. OmuOKM JaHHOTO THIA TsDKENEe YCTPAaHHTh: MOXKET IOHAJI00UThCs
BBIBECTH 3HAYECHUS MEPEMEHHBIX UM CBOWCTB, @ TaKXkKe APYrHe JaHHbIE, KOTOPbIE BIMSIOT Ha YCIHEIIHOE
BBINOJIHEHUE MTPOTPAMMBI.

3. Jlocuueckue owubKu TpyJHEE BCEro 3aMETHTh W ycTpaHuThb. Jlormueckme ommOku He
MPUBOAAT K MPEKPAIICHUIO KOMITWIALWY WIH BhINOIHEHUs. OJJHAKO OHH SBJISIFOTCA MPUYUHON TOTO, YTO
IporpaMMa HeE BBIJAET JKelNaeMbIX pe3yibTaroB. OMMOKM JAHHOTO THNA UICHTUGULUPYIOTCA IyTeM
TLIATEJIBbHOM MPOBEPKH € IOMOIIBIO CPEACTB OTiIaiku VBA.

Komnunayus — 310 npouecc npeoOdpa3oBaHus MPOrpaMMbl, HAITMCAHHOM Ha aJlrOPUTMUYECKOM
A3bIKE, B SI3BIK MAIIMHHBIX KOJOB. Ecium B mporpamme €cTh CHHTAaKCHYECKHE OUIMOKH, TO MPOIECcC
KOMIWISALMKM TPEKPaIlaeTcs, CTPOKM C OHIMOKOM 3aKpallMBalOTCS JKEITHIM LIBETOM U BbIIACTCA
COOTBETCTBYIOIIEE COOOILEHHE.

YroObl HccnenoBaTh Ipolece OTJIAAKM Ha IpakTHKe, HaM HeoO0XoAMMa Kakas-HuOyab
nporpamma, cojepxanias ommoky. B mocneayromem nmpumepe HamucaHa Takas nporpamma «OTiagka
IIporpamMM» pacCMaTpUBAETCs yCTpaHEHUE OIMOKHY IPU HAIIMCAHUU IPOLEAYpbI Ul oObeKkTa Image.

Xox pabdoThI:
3aganmue 1.
1. OTkpoiiTe HOBYIO pabouyrO KHHTY.
2. [oaroroBbkTe 3KpaHHyIO (HOpMY, IPEACTABICHHYIO Ha prc.2. BHenpute B co3manuyro Gopmy ¢

nomo1ukko naenu Toolbox o0bekT Image . Pucynok myuiiie BHeIpuTh HEOOJIBIION.
BHUMAHMUE!!! TIpaBmibHO onuchIBaliTe MyTh K rpaduyeckuM ¢aiiiam, KOTOpble BHEAPSIOTCS
IIPOrpaMMHO B (hopMmy.

|

Piraz @P
ViamMer Hagnveo I
anmwm’
h viamen ueet gosa I
[ mosasa |
Craossa hrara W HAATHCH

Puc. 2. ®opma a1 BBITIOTHEHUS 33 JaHUS

3. CoznaiiTe HOBYIO MpOIeAypY A7 KHOMKHU «V3MEeHH HaamUCh.

4. BBeaute TekcT mnpouenypel. B TekcTe HamepeHHO caenaeM OIIMOKY B CBOilcTBe 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. BepHemcst B peakTope K CO3/1aHHOM (opMe U BbIBeZieM popMy Ui pabOThI, HAXKaB KIIABHIITY.

6. Ilocie mosiBieHus: GOpMBI Ha dKpaHe HakMeM Ha KHOmNKY «M3meHu Haammch». Tak kak B
mporpaMMe 3ajio’KeHa OIINOKa, IMOSBUTCS OKHO cooOmeHuss o0 omubke (puc. 3), U OTKphIBaeTCA
penaktop VBA.



‘4 Microsolt Visual Basic - JanarveSuls [running] - [Userform2 (Code)]

Jmamwmtwm&nrmwwww
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o H ] Private Sub CommandButtonl Click()
=1 &% ¥BAProject (JanaTreS. s, Lsbell.Caption = "Paanp Poccun”
215 Microsolt Excel Cbjects Userform2 . Imagel.Picture = LoadPicture("C:\FlgRUS.gif")
&) Nt (upetor) Labell.Font.3ie « 14
) Ncr2 (Ovmamia npon Labell.Font.Nawe = "Arial Black”
et (Nnced) End Sub
Arakoera
565 Forms Microsoft Visual Basic 9
UssrForm]
B UserForme Runtime error 438"
3 [ Modules Objgect dossnt support this propeety o method
Cortime I End l | Debug I Help I
e
roperties ] Private $ub ComwandButtonS_Click()
' ;‘ Labell.Caption & "oman AMnuun®

Labell.Font.8ize = 14

Labell.Font.Name =« "Arial Black"™

Userformz. Imagel.Picture = LoadPicture ("C:\FlgEng,.giz")
End Sub

Puc. 3. OxHO penakTUpOBaHUs KO/a C OKHOM COOOIIEeHUs 00 ommnoKe

6. Haxmure Ha kHOMKY «Debugy» (oTnaaka), 1 OTIaIUMK YKaXeT, B KaKOil CTpOKe y Bac ommOka
(puc. 4).

4 Microsoft Visual Basic - JamarneSads [break] - [UsesForm2 (Code)]

|51 B &% Yow Yot Foond Dubug Run Tods Addins Window Hep

|2 3-a whaulnnl » ) ak MEY 2 B s g
Cr—— -
omEo 1 i =l
: Frivace Sub Cmndsu:tonl_cncl:u
= B8 VBAProject (JamnrmeSods, Labell.Caprion = "4nan Foooxn™
[ 53 Micrgsolt Excel Objects UserFormz, Imagel, Pictuce =« LosdPictuce ("C:\FlgRUS.git™)
M0 rwett (upeTo<) Labeii Font.Sie = 14
) M2 (Ornssea rpon Labell,Font.Nams = “Arial Black"
MWy (xrd) End Sub
Srakowra TR
128 Forns Frivate Sub CossandBucconZ Click()
8 LssoForml Imagel.FictureAlignwent = £
B UserForm2 End Sub

Frivate Sub CosmssandButcon3d Click(]
Imagel, PictureTiling = False
End Sub

Frivace Sub Coomandduttond Click(}

Tesaas Baskladlaou o ~UPCINDP

Puc. 4. OkHO peaakTHpOBaHUS KOJla ¢ YKa3aHHOM OMMOKON

8. HcnpaBbre OmMOKY M HaXMHUTE Ha CTaHJAPTHOM MaHENd HHCTPYMEHTOB Ha KHOIIKY
(«ITpomomxeHune»).

Tekctel mporpamm mias kaomok CommandButton2, CommandButton3, CommandButton4,
CommandButton5 npeacraBieHs! B Ta0IHIIE:

O0bekT

IIporpamma

CommandButton?2 (coéuHb pucynox enpaso)

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

CommandButton4 (usmenu ysem ¢orna u ghopmot)

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 pucynox raea u Haonucs)
Private Sub CommandButton5_Click()
Labell.Caption = "®uae Anenuu'

Labell.Font.Size = 14

Labell.Font.Name = "Arial Black"
UserForm2.Imagel.Picture =
LoadPicture("C:\FIgEng.gif")

End Sub

9. ITocne miemyka no kHomke «M3MeHn HaAMUCH» Gopma MpUOOPETET BUJ, MPEICTABICHHBIN Ha

puc. 5.

2 =

@®nar Poccun :
l AaME81 Hannvcy |
Cammmammol
I- i aMese LUBRT hoHa I
Moaama |
Cremtd QUi v HAANSCH |

Puc. 5. Pabora kHonku «M3MeHM HAIITHUCHY

10. Ilocme miemuka 1o kHomke «CIBUHb PHUCYHOK BIpaBo» (opma mnpuoOpereT BHJ,
IIPE/ICTaBJICHHBIN Ha puc. 6.

@nar Poccaw
VameH Hanck |

|Came prcyron anpand

Vames uaer hoHa I

Mozavka |

I CreHa aara 1 HaamcH

Puc. 6. Pabora kHONKH «CIIBUHB PUCYHOK BIIPaBO»

11. [ocne menyka no kHonke «Mo3zanka» Gpopma npuoOpeTeT BHI, MpeACTaBICHHBINA Ha pHC. 7.

Prcyrion |

@nar Poccun
ViaMer Haanvcs
Viamer user doHa

Crena 1ara v HaamoH

Puc. 7. PaGora xkHonku «Mo3aukay




12. Tlocne memyka mo KHomke «CwmeHa ¢uara u Haamucw» GopMa MpHOOpETeT BHI,
MPEICTABICHHBIN Ha pUC. 8.

£
@nar Anrnnn
Viamer Haanvco |
CRBvEHb PUCYHOK arpaaol
Yamenn useT hoHa I
Mozaka I
Cmexa hnara M Hamcy

Puc. 8. Pabora kHomnku «CmeHa ¢iara U Haamucm»

MOKHO TIpeyCMOTPETh pa3Hblie KOMOUHAIUK PUCYHKOB U HAIITHCEH.
13. Coxpanure CBOIO padoTy.

3ananmue 2.

1.Hanucate KOJ Ha NpPOrpaMMHBIM TPOAYKT C HCHOJb30BaHHMEM penakrtopa koxa VBA,
coJiepKallii OMMOKY M TIOKa3aTh MPENoAaBaTENo (CM. pUMep).

2. IlpoBecTH OTIAKy MPOrPAMMHOTO IPOTYKTA.

3ananme 3. CoxpaHuTe Ball IMPOEKT B Namnke Ha paboueMm crosie ¢ BamuM OO u HOMepom
rpynmnsl. A Takke€ COCTaBbTE OTUET.

dopma npeacTaBiaeHus pe3yabrara:
1. Texct nomxkeH ObITh HanucaH mwpudrom Times New Roman, 12. IHTepBan Mexay CTpOKaMu U
a63zanamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo IUpPHUHE CTpaHULbl. CKPUHIIOTHI
HeoOxoanMo nojanucats. Ha3panue npaktudeckoil paboTsl, 1esb paboThl, X0 padoThl, BBIBOJ,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JOJKHBI ObITh BBIAEIEHBI KUPHBIM IIPUPTOM.
3axroueHue (BbIBOIBI).
3. CHHCcOoK HCIONIb3YeMOi TUTEpaTypHI.

N

KoHTpoJibHbIE BOPOCHI:
1.  Kakue omumOKy B mporpammax CymiecTBYIOT?
2.  UTo MOHUMAIOT MMOJ] OTJIAIKON TPOTpaMMBbI?
3. Ue™ oTnaaka OTIMYAETCS OT TECTHPOBAHUS?

Kpurtepun onenkmn:

PaboTa BBIITOTHEHA TONHOCTHIO W HE COJNEPKHUT OIMIMOOK, CTYJCHT ydYel M PacCMOTpe
0COOCHHOCTH MPEAMETHOM 00J1aCTH U TPAMOTHO MPEACTABUI OTUYET — OI[EHKA OTIIMYHOY.

PaboTa BhIMOTHEHA MOTHOCTHIO, HO COJEPKHUT HE Oosee MBYyX OMMOOK, CTYASHT y4enl U
paccMoTpenl 0COOEHHOCTH TpeIMETHON 00JacTh W TpaMOTHO MPEACTaBHJI OTYET — OIeHKa
«XOPOTIOH.

PaGora BeIMONHEHA C oOmMOKAMH, CTYACHT HE TMOJHOCTBIO Yy4el M PaccMOTpen
0COOEHHOCTH MPEIMETHOM 00JIaCTH U MPECTABIII KPATKUI OTYET — OIICHKA «YIOBJICTBOPUTEIHLHOY.

PaGora BhINONHEHA ¢ TPYOBIMH OLTMOKAMU, CTYJEHT HE y4el OCOOEHHOCTH MPEAMETHOMI
00JIacTH, OTYET COCTABJICH HETPAMOTHO — OIIEHKA «HEYIOBIETBOPUTEIILHOY.



JlabopaTopHoe 3ansiTue Ne 21
Opranusanus 00padoTKku nckawYeHnid. MHcnekus koga MoayJieil mpoekra

Heasn: [lonyunTes npakTUYECKHE HABBIKM B COCTABICHHM IporpaMM. M3yuuTe omeparopsl,
UCTOJb3yeMble MpU 00paboTKe HMCKIIOYUTEIBHBIX CUTYAIMid, BO3HUKAIOIIMX BO BpPEMS BBIIOJIHEHUS
BBIYMCIIUTENbHBIX IMpOLEecCOB. HayunThCss MCHONIB30BaTh MHCTPYMEHTAJBHBIE CPEICTBA, MOMOTAIOIINE
IIPOBECTH OTIAAKY NPHUIIOKEHUN. HayuynThcs NpoOBOAUTS HHCIIEKLIUIO KOIA MOAYJIEH IIPOEKTa

Bbinosinus padory, Bol Oyaere:

ymemp:

— Y2 ucnonb30BaTh METONBI JUISl TOMYYEHHs KOJa C 3aaHHOM (DPYHKIMOHAIBHOCTBIO U CTEIEHBIO
Ka4yeCTBa;

— V3 aHanu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALUIO;

— Y6 ornpenenstb ICTOYHUKH U IIPUEMHUKH JIAHHBIX;

— V8 BBINONHATH OTIAJAKY, HCHOJIB3YySd METOAbI U WHCTPYMEHTHI YCIOBHOM KOMITWIISIMU (KJTacChl
Debug u Trace);

— Y9 oneHuBath pazMep MUHIMAJIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbiBaTh TECTOBBIE MTAKETHI M TECTOBBIEC CIICHAPHH;

— Y11 BbISBIATH OIMIMOKK B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIIeM(DHKAIHIA;

— Y13 BBINONHATh TECTUPOBAHUE UHTETPALINY;

— V14 opranu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX;

— VY15 co3naBarh K1acchl- HCKIIOYEHHS HA OCHOBE 0A30BBIX KJIaCCOB,

— Y16 BbIIONHATH PYYHOE U aBTOMATU3UPOBAHHOE TECTUPOBAHKUE IPOIPAMMHOTO MOIYJISL;

— V17 ncnonb30BaTh HHCTPYMEHTAIBHBIE CPEICTBA OTIIAAKH IPOTPaMMHBIX IIPOTYKTOB.

MartepuaiabHoe obecriedeHHe: TICPCOHATBHBIN KOMIIBIOTED, cpea mporpamMmmupoBanus Visual
Studio 2019.
3aganue:

1. OnTuMH3MpOBaTH HPOTrpaMMy, MPOU3BOASAIIYI0 IMPOCTbIE apu(pMETHYECKHE Omepalu Haj
yuciaMu (CIOKEHHE, BBIYMTAHHWE, YMHOKEHUE M JIEJIEHUE), UCIOJIb3Ys O0pabOTKY HCKIIOYMTENIbHBIX
cutyauuit (06paboTka BBOJA YKCEN U ONEPALUH JICIECHUS).

[Tpumep:
using System;
namespace ConsoleApplication {
class OurClass {
static void Main(string[] args) {
float num1 = 1, num2 = 2, summarize, multiply, sub, divide = 0;
Console.Write("Beaute nepBoe uucio:");
try { num1 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HenpaBunbsHslit popmar uncmal\n'+
"B kauecTBe 3Ha4eHUs epBOro uncia oOyner 1");
}

Console.Write("BBeaute BTOopoe uncio:");
try { num2 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HenpaBunsHslit popmar uncmal\n'+
"B kauecTBe 3Ha4eHMs BTOpPOro yucia oyzaer 2");
¥

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

catch(DivideByZeroException) {

Console.WriteLine("Henb3s nenuth Ha Hyb!");



}

Console.WriteLine(

"n"+numl+"+"+num2+"="+summarize +
"\n"+numl+"*"+num2+" ="+ multiply +
"\n"+numl+"-"+num2+"="+sub+
"\n" +numl+"/"+num2+" =" +divide);

Console.Write("\n{s BeIX0a 3 mporpammel Haxmute [Enter]:");
string anykey = Console.ReadLine();

¥
k
ki

2. Cozparh mporpamMmy IO WHAMBHIyaJlbHOMY BapHaHTy 3anaHus. [IpoBecTu oTianxy
IPOrpaMMbl BCEMH JIOCTYITHBIMU BaM CpPE/ICTBAMH CpeJibl pa3paboTKH.

3. Cozpnaiite mporpaMmMy, KOTOpasi 3alpalinBacT y HOBOTO COTPYIHUKA UM, (PaMUIIHIO U ATy
poxnenus. Muopmarnus OyzneT XpaHUTbCS B CBOMCTBAaX HOBOro Kjacca ¢ umeHeM Person,
OJIMH U3 METOJIOB 3TOT0 Kjacca OYJEeT BHIYMCIATh TEKYILUN BO3pacT HOBOT'O COTPYIHUKA.

KpaTkue TeopeTuyeckne CBeIeHUs:
1 Cxema o0padoTku uckw4eHuii B C#
Azpik C# HacnenoBasl cxeMy HCKIIOueHUM si3blka C++, BHeCS B HEE CBOU KOPPEKTHUBBI
PaccmoTrpum cxemy moapoOHee U HauHEM ¢ CHHTaKcHca KOHCTpykuuu try-catch-finally:

try {..}
catch (T1lel){...}

catch(Tk ek) {...}
finally {...}

Bcrony B TekcTe MOAyIs, Iie CUHTaKCHYECKH JIOIMYCKAeTCs MCIOJIb30BaHHE OJI0Ka, 3TOT OJIOK
MOXKHO CJeNlaTh OXpaHseMbIM, J00aBUB KiIOUueBOE CiOBO try. Bemen 3a try-010koM MOTYT ciie1oBaTh
catch-6iioku, Ha3bIBaeMble 0J0KaMHU-00pa0OTUMKAMH HCKITIOYUTEIbHBIX CHTYyallMid, UX MOXET OBITh
HECKOJIbKO, OHM MOTYT M OTCYTCTBOBaTh. 3aBepiuaeT 3Ty mnociemoBarenbHocTh finally-6mok - 6ok
(buHaTU3aIMH, KOTOPBIA TaKKe MOXKET OTCYTCTBOBaTh. Bes 3Ta KOHCTPYKIUS MOKET ObITh BIOKEHHOM -
B COCTaB try-0Ji0Ka MOXeT BXOJIUTh KOHCTpyKuus try-catch-finally.

BeiOpacbsiBanue uckiarovenuii. Coznanue 00bextoB Exception

B Tene try-0ioka  MOXET  BO3HUKHYTb UCKIIIOUMTENbHAs  CUTyallus, [PUBOASILIAs
K BbIOpachIBaHUIO UCKIIOUeHUI. PopMalibHO BEIOpAChIBAHNE UCKIIFOUEHHS TPOUCXOIUT MPH BBIIOJIHEHUU
ornepatopa throw. IToT oneparop, Jalie BCEro, BBHIIOJIHAETCS B HeJIpaX ONEpalMOHHON CUCTEMBbI, KOoraa
cucrema komanj win ¢yHkuus API He moxer chenath cBoro paboty. Ho 3TOT omeparop MOkeT ObITH
4acTblO MPOrPaMMHOTO TEKCTa try-0JI0Ka M BBINOIHSATHCS, KOTJAa B pe3yjbTaTe MPOBEJECHHOIO aHaln3a
CTaHOBHTCS IOHSATHBIM, YTO JajJbHENIIas HopMalibHasi pab0oTa HEBO3MOXKHA.

Cunrakcuuecku orneparop throw umeer Bu:
throw[BeIpakeHue|

Beipaxxenue throw 3agaer 00BeKT Kiacca, SBJSIFOIIETOCS HACIEAHUKOM Kiacca Exception.
OOBIUHO 3TO BBIpAKEHUE NEW, CO3Jarollee HOBbIM 00BeKT. Eciau OHO OTCyTCTBYET, TO MHOBTOPHO
BbIOpachIBaeTCs TeKyllee Uckiatodenue. Ecnu nckitouenue BpIOpachiBaeTCsl ONEPalluOHHON CUCTEMOM, TO
OHa caMa KJIacCU(UIMPYET UCKIIOYEHHE, CO3aeT 00BbEKT COOTBETCTBYIOLIETO KJIAcCa U aBTOMATUYECKH
3aIoJHSIET ero MoJis.

B paccmatpuBaemMoif HamMM MOJENIM HCKIIOUEHHUS SBISIIOTCA OOBEKTaMH, KJIacC KOTOPBIX
MpeACTaBISIET cO00M HacleaHuKa kiacca Exception. DTOT Kjlacc 1 MHOTOYHCIICHHBIE €r0 HACJICTHUKU
apnsieTca 4yacteio 0nOanoTekn FCL, XOoTs u pa3dpocaHbl MO pa3sHBIM MPOCTpPaHCTBAM HMMeH. Kaxmiblit
KJIacC 3aJaeT ONpPEAETICHHBIM TUI MCKIIOYEHHS B COOTBETCTBUHU C KJAacCU(PUKaLMel, NPUHATONH B
Framework .Net. Bor JIUIIb HEKOTOPBIE KJIaCChI UCKJIFOYCHUN U3 [IPOCTPAHCTBA



umen System: ArgumentException, ArgumentOutOfRangeException, ArithmeticException, BadlmageFo
rmatException, DivideByZeroException, OverflowException. B POCTPAHCTBE
umeH System.lO coOpaHbI Knacchl UCKITIOYCHHU, CBSI3aHHBIX c npooiieMaMu BBOJIA-
BeiBoza: DirectoryNotFoundException, FileNotFoundException u muorue apyrue. MimeHa Bcex KiaccoB
UCKJIIOUEHUH 3aKaHuUBaIOTCA  clioBoM Exception.  Pa3pemaercs co3maBaTh  COOCTBEHHBIE KIJIACCHI
UCKITIOYEHHH, Haceays ux ot kiacca Exception.

[Tpu BeIMONHEHHM ormepaTopa throw co3maercst 00bekT te, Kkiacc TE KoToporo xapakTepusyer
TEKyIlee HUCKIIOYeHHe, a MOl coaepkaT WMHGOPMAIUI0 O BO3HUKIIEH UCKIIOYUTEIHHOM CUTYaIUu.
Beimonnenue oneparopa throw npuBoguT K TOMy, YTO HOPMAJbHBIN IMPOIECC BBIYUCICHHH HAa STOM
npekpamaercs. Eciu 3T0 mpoucxoaur B oxpaHseMoM try-Ojoke, TO HayumHaeTcs dran "3axBara”
UCKJIFOUEHHS OHUM U3 00pabOTUYNKOB UCKITIOYCHUH.

3axBaT MCKJIOYEHHUS

brok catch - 00paboTunK HCKIIOUEHHS UMEET CICAYIOIINI CHHTAKCHUC:
catch (Te){...}

Kiacc T, yka3aHHbli B 3arosoBke Catch -0yioka, JOJKEH NMpUHAUICKATh KilaccaM MCKIFOUCHUH.
brok catch ¢ popmanbHbIM aprymenToM ¢ kiacca T HOTCHIMAILHO CIOCOOCH 3aXBAaTHTh TEKYIIEe
uckirouenue te kinacca TE, ecnmn u TonbKo ecinu 0OBEKT € COBMECTUM IO MPHCBAWBAHUIO C OOBEKTOM €.
Jlpyrumu cioBaMu, HOTEHIIMAIbHAs CIIOCOOHOCTh 3aXBaTa 03HAYAET AOMYCTUMOCTh IPUCBaUBaHUs € = te,
YTO BO3MOXHO, Korjaa kiacc TE sBasercs moromkom kiacca T. OOpabotumk, kimacc T KOToporo
aBIseTcs kaccoM Exception, siBiisieTCs yHUBEpCAIbHBIM OOPaOOTUMKOM, MOTEHIMATBLHO OH CIIOCOOEH
3aXBaTHUTh JII000E UCKITIOUEHHE, TIOCKOJIbKY BCE OHHU SIBJISIFOTCS €r0 TIOTOMKaMHU.

[ToTeHIIMaTBHBIX 3aXBATYMKOB MOKET OBITh MHOTO, UCKIIFOUEHUE 3aXBaThIBAET JIUIIb OJIUH - TOT
U3 HUX, KTO CTOUT MEPBBIM B CIIMCKe poBepku. KakoB mopsiiok npoepku? OH JOBOJILHO €CTECTBEHHBIMH.
Buauane mnpoBepstoTcst 00paboTYMKM B TOpSAKE CleloBaHUS UX 3a fry -0J0oKkoM, U TepBBIi
MOTEHIMAJIbHBI 3aXBAaTYMK CTAHOBHUTCS AaKTHBHBIM, 3aXBaThiBas HCKIIOUYCHHE W BBINOJHAS €T0
00paboTky. OTCrO/1a CTAHOBUTCSI SICHO, YTO TMOPSAIOK CIICAOBAHUS B CMCKe CatCh -010K0B KpaiiHe BaxeH.
[lepBeiME  wayT HamboJiee CIENUAIM3UPOBaHHBIE O0pa0OTYMKH, Jajee 10 Mepe BO3pacTaHUs
YHUBepcaJIbHOCTH. Tak, BHayane J0JkeH uaTH oopadotumk uckmoueHus DivideByZeroException, a yxe
3a HuUM - ArithmeticException. YauBepcanbHbiii 00pabOTUUK, €CIIH OH €CTh, JJOJDKSH CTOSITh MOCICIHHM.
3a 3TUM HAOJIOJAET CTATHYCCKUIT KOHTPOIIb TUIOB. ECiM MOTEHIIMAIBHBIX 3aXBaTYMKOB B CrMcKe Catch -
OJIOKOB HET (caM CIIMCOK MOXET OTCYTCTBOBATb), TO MPOUCXOIUT MEPEXO0Jl K CIUCKY 00pabOTUMKOB
oxBaTbIBatomiero 0ioka. HamomHto, uto try -0;10k MOXkeT ObITh BIOXKEH B Apyro# try -6mok. Korna sxe
OyzieT WcYepHaHbl CIUCKU BIIOKEHHBIX OJIOKOB, a TOTCHIMAIBHBIA 3aXBaTYMK HE OyneT HaiijeH, TO
MPOU30MUJET MOABEM O CTEKY BbI30BOB. Ha puc. 1 moka3aHa 1iernodka BbI30BOB, HAUMHAIOLIASICA C TOUKH
"GoubIIoro B3phIBa" - poreaypsl Main.

T'o

Puc. 1. I_[enqua BBI3OBOB, XpaHAIIasACAa B CTCKC BBI3OBOB

HckmroueHre BOSHUKIIO B TIOCTIEIHEM BBI3BAHHOM METOJIE IIETIOYKH - Ha pUCYHKe MeTon 15. Ecnu
y 9TOTO METOJia HE HAILIOCh OOpabOTYMKOB COOBITHSI, CITOCOOHBIX 00pabOTaTh HCKIIOYEHHUE, TO ITO
MBITaeTCS cenaTh MeTo r4, BeI3BaBmIui r5. Eciu BBI30OB IS HAXOQUTCS B OXpaHseMOM OJIoKe MeTofa 4,
TO HAYHET MPOBEPATHCS CITHCOK 0OpabOTUYMKOB B OXpaHsIeMOM OJ0Ke MeToa r4. DTOT MpoIecc MmoabeMa



M0 CHHCKY BBI30BOB OyJIET MPOJOJDKATHCS, MOKa HEe Oyner HaliaeH oOpaboTUMK, CIIOCOOHBIN 3aXBATHTh
UCKIIIOYEHUE, WM He OyneT JOCTUTHyTa HadajbHas Touka - mpoueaypa Main. Eciu u B Heil Her
MOTEHIMAJIBHOTO 3aXBaTYMKa HCKIIOUEHHS, TO CpaboTaeT CTaHAapTHBIH 0O0pabOTUMK, MPEpHIBAIOIIUIA
BBITIOJTHEHHE MTPOTPAMMBI C Bblaueil COOTBETCTBYIOIIETO COOOIIEHUSI.

IMapaneabHas pa6oTa 00padoTYNMKOB HCKJIIOYEHHH

O0paboTunKy MCKIFOUEHHs - CatCh-0JI0KyY, 3aXBaTUBIIEMY MCKJIFOUCHHUE, - IEPEAAeTC TeKyIlee
UCKJIIOUeHUE. AHATM3UPYs CBOMCTBA 3TOr0 00bEKTa, 00pabOTUYMK MOXKET MOHATh MPUYHHY, TPUBEINIYIO
K BO3HHKHOBEHHIO UCKIIIOYUTENILHOM CHUTyalluu, IONBITAThCS €€ HCIPaBUTh M B CiIy4yae Yycrexa
MPOJOJDKUTh BBIYMCICHHS. 3amerbre, B mnpuHsAToi C# cxeme 06e3 BO300HOBIICHUS 00pabOTIUK
UCKIIIOYEHHUS] HE BO3BpalllaeT YIpaBiieHue try-0J0Ky, a caMm mbITaeTcsa pemuTth npodiemsl. [locie
3aBepiieHus catch-O610ka BBIMONHAIOTCS ONMEPAaTOPhl TEKYIIETO METOAA, CIEAYIOIINE 332 KOHCTPYKIHEH
try-catch-finally.

3ayactyro 00paOOTUYMK HMCKIIOYEHUS HE MOXET HCIPABUTh CHTYALUIO MM MOXKXET BBIIOJIHHUTH
3TO JMIIb YaCTHYHO, IMPEIOCTaBUB pEUICHHE OCTaBIIelcs 4acTH MpoOJjeM BbI3BaBUIEMY METONY -
MPE/IIECTBEHHUKY B IIETIOYKE BBI30BOB. MEXaHM3M, PEaTU3YIOIIUI TaKyl0 BO3MOXKHOCTB - 3TO TOT K€
MexaHu3M HcKIroueHui. Kak mpaBuio, B KOHIIE cBOed pabOThl 00pabOTUMK MCKIIIOUEHUSI BHIOpachIBaeT
UCKJIFOUEHHEe, BBINONHsS omnepatop throw. Ilpm 3ToM y HEro ecrtb JBE€ BO3MOXKHOCTH: IMOBTOPHO
BBIOPOCHUTDH TEKYIIEe MCKIIOUEHHE WM BBIOPOCUTH HOBOE UCKIIOUEHHUE, COJeprKalllee JOMOTHUTEIbHYIO
nHOPMALIHIO.

HekoTopsie geranu OyayT MOSCHEHBI MO3XKE MPU PACCMOTPEHUU
IPUMEPOB.

Takum oOpa3oM, 0OpaOOTKY BO3HUKIIEH UCKIIOYUTENBHON CHUTYallud MOTYT BBIMIOJIHATH
HECKOJIbKO 00pab0TYMKOB, IPUHA/IJISKAIINE PA3HBIM YPOBHSM IETIOYKH BBHI30BOB.

Baok finally

Jlo cux mop HUYEro He OBUIO CKa3aHO O BaXHOM YYaCTHUKE CXEMbI 00pabOTKH MCKIIIOUSHHH -
onoxe finally. HamomHto, paccmaTprBaeMas cxema sIBIISIETCSI CXeMOU 0e3 BO30OHOBIIEHHUS. DTO O3HAYAET,
YTO YIpPAaBJICHHE BBIYMCICHUEM HEOKUIAAHHO TMOKUAaeT try-0iok. [IpocTo Tak 3TOTO NEnaTh HEmb3s -
HY)KHO BBINIOJHUTH ONpEAETICHHYI0 4YMCTKY. lIpexxae Bcero ynansiorcs Bce JIOKalbHbIE OOBEKTHI,
co3JaHHbBIe B Tporiecce paboTel Omoka. B s3pike C++ sTa paboTta TpeboBasia BBI30BA JECTPYKTOPOB
oobekToB. B C#, Omarojaps aBToMaTHYecKoi cOOpke Mycopa, OCBOOOXKACHHEM MNaMsITH MOXHO He
3aHUMATbHCS, JOCTATOYHO OcBOOOIUTH cTek. Ho B Omoke try Mornu OBITH 3aHATHI JIPYrHe PECypehl -
OTKpBITHI (ailsibl, 3aXBaueHbl HEKOTOpBIE YCTpoiicTBa. OCBOOOXKAEHUE PECYPCOB, 3aHATHIX try-0JIOKOM,
BbinonHseT finally-6mok. Eciiu oH npucyTcTBYeT, OH BBINOJHAETCS BCET/A, Cpasy JKe MOCIie 3aBEPIICHUS
paboThI try-0110Ka, Kak Obl mociaeqHui HU 3aBepinics. biok try MojkeT 3aBepIINThCs BIOJTHE HOPMAILHO
0e3 BCAKUX MPOMCIIECTBUN U YIPABJICHNE JOCTUTHET KOHIIA OJIOKA, BBITIOJHEHUE MOXKET OBITh MPEPBAHO
orneparopoM throw, ympaBieHHE MOXeET ObIThb HEepeAaHo APyroMy OJIOKY H3-3a BBINOJHEHUS TaKHUX
orepaTopoB Kak goto, return - Bo Bcex 3TUX cCllydyasxX, NMPEXJe YeM YIpaBieHHe OylIeT NepemaaHo Io
OpPEeINHCAaHHOMY Ha3HA4YeHHI0 (B TOM 4YHCIIE, TMPEXKAE YeM MNPOU3OUAET 3aXBaT HCKIIIOUCHHUS ),
npeaBapuTeNbHO OyneT BoimoiiHeH finally-0710K, KOTOPBIH OCBOOOXKIAET PECYPCHI, 3aHATHIC try-010KOM, a
napajiesibHO OyJeT IPOUCXOIUTh OCBOOOXKIEHUE CTEKa OT JIOKAJbHBIX TEPEMEHHBIX.

Cxema bBepTpana o0padoTKH MCKJIIOYUTEILHBIX CUTYAI[HI

Cxema 00pabOTKH MCKIIIOYUTENBHBIX CUTYyallul, MpeaioxkeHHas B s3bike C#, o0nanaer ogHUM
CYIIECTBEHHBIM H3BSHOM - €€ MOXXHO TPUMEHUTh HEKOppeKkTHO. OHa TMO03BOJIIET, B Cllydae
BO3HUKHOBEHUS UCKJIIOUMTEIBHON CUTYalllH, YBEIOMHUTh O €€ BOSHUKHOBEHUH U CIIOKOHHO MPOOKUTh
paboTy, 94TO B KOHEYHOM CUETE MpPHBENET K HEBEPHBIM pe3yiabTaraM. M3 aByx 301 - mpepBartb
BBIUUCIICHHE C YBEJOMJICHHEM O HEBO3MOXXHOCTH NMPOAOKEHHS] pabOThl MM 3aKOHYUTH BBIYMCIICHUS C
OmMOOYHBIM Pe3yIbTATOM BBIYHCIICHUS - CIEIyeT BEIOMPATh mepBoe. HeKoppekTHO MprMeHeHHas cxema
C# npusener k omOoYHBIM pe3ynbTartaM. [IpuBeny Heckoabko npumepoB. [Ipencrasbre, odopmisercs
3aKa3 Ha OTABIX Tne-HuOyap Ha Kanapax. B xome odopmiieHns BO3HHKAET UCKITIOUUTEIBHAST CUTYAITHSI -
HET CBOOOJIHBIX MECT B FOCTHHHMIIE - 00pabOTUMK MCKIIOYEHHUS MOChIIAET YBEAOMIIEHHE C IPUHECEHUEM
W3BUHEHMH, HO OQOpMIIEHHE 3aKa3za MpoJoJDKaeTca. BeposTHO, MpeAnoyTUTEIbHEe OTKa3aThCsl OT
otabixa Ha Kanapax u BeIOpaTh Ipyroe MecTo, 4eM oKa3aThcs 0e3 KpBIIIK HaJl TOJIOBOM, HOUYs Ha Oepery



OKeaHa. JTa CUTYyallUs HE SBISAETCS KPUTUUECKU BaKHOM. A 4TO, €CJIU B MIPOLIECCE TIOJTOTOBKU ONEpaluu
BBISICHAETCS, UTO IPOBEJICHUE €€ B JaHHOM ciy4ae onacHo? Hukakue U3BMHEHUS HE MOTYT U30aBUTh OT
BpeJia, HaHECEHHOTo ornepanueit. Oneparus 101KHa ObITh OTMEHEHA.

beprtpan Meiiep B kHure [1], B KOTOpOil BCEe MEXaHU3MBI, HCIIOIb3yeMble B OOBEKTHOMN
TEXHOJIOTHH, TIIATEIbHO 000CHOBBIBAIOTCH, IIPEI0KHIIT CJIEIYIOILYIO CXEMY
00pabOTKN UCKIIIOUUTENBHBIX CUTyalluil. B OCHOBE ee JIeKUT NOAX0/ K MPOEKTUPOBAHUIO ITPOrPaMMHOI
cucteMbl Ha npuHiunax IIpoektuposanus mno Kontpakty. Moaynu mnporpaMMHON  CHCTEMBI,
BBI3BIBAIOLINE JPYT Jpyra, 3akIl4aloT MEXIy co00M KOHTpakThl. BbI3piBaromuii mMomynb o0s3aH
o0ecreYnTh MCTUHHOCTH MPEAYCIOBHs, HEOOXOIUMOTO il KOPPEKTHOM paboThl BBI3BAHHOTO MOJIYJIS.
Be13BaHHbBIN MOJynb 00s3aH rapaHTHUPOBATH UCTUHHOCTH IOCTYCIIOBHSI IO 3aBEpIIEHUU CBOEH paboThI.
Eciy B BBI3BaHHOM MOJTyJl€ BO3HUKAET UCKIIIOYUTENbHAS CUTYalUsl, TO 3TO O3HAYAET, YTO OH HE MOXKET
BBINOJIHUTh CBOIO YacTh KOHTpakTa. UTo NOJDKEH AenaTbh o0padOTYMK MCKIIOYMTENbHOM cuTyanuu? Y
HEro TOJIbKO JB€ BO3MOKHOCTH - Retry m Rescue. IlepBas (Retry) - mombITarbcsi BHECTH HEKOTOpPBIE
KOPPEKTHBBI U BEPHYThH YIIPABJICHHE OXPAHAEMOMY MOJYJIIO, KOTOPBIM MOXET NPEANPUHATh OUEPEAHYIO
MOTBITKY BBIIIOJIHUTH CBOM KOHTpakT. Moayinb MOXET, HapUMEp, B CIEAYIOLIEH MOMNBITKE 3alyCTUTh
Apyroi ajroput™, HUCHOJIB30BaTh APYro (aiin, apyrue aanHele. Ecnu Bce 3aKOHYMTCS YCHELIHO U
pabora Moxayns OyzneT COOTBETCTBOBATH €ro IOCTYCIOBHIO, TO MOSBICHHE UCKIIOUYNATEILHON
CUTYyallud MOXHO paccMaTpuBaThb KaK BpPEMEHHbIE TPYAHOCTH, YCHEIIHO IHpeojojeHHble. Ecim xe
CHTyalnus BO3HHMKAe€T BHOBb M BHOBb, TOTJa OOpa0OTYMK COOBITHS MPUMEHSET BTOPYIO CTPATErHIO
(Rescue), BbIOpachiBas MCKIIIOYEHUE M IepeaBas yNpaBIECHUE BBI3BIBAIOIIEMY MOJYJIO, KOTOPBIA U
JOJDKEH TeMepb IOMbITaThCsi HCIPAaBUTh CHUTyalMio. BakHas TOHKOCTh B CX€MeE, IpPEAJIOKEHHOU
beprpaHom, COCTOUT B TOM, YTO UCKJIFOUYEHHUE, BBIOpAachiBaeMoe 00pabOTUYNKOM, CIIEAYeT paccMaTpUBaTh
HE Kak IaHMKy, He Kak OercrBo, a Kak OTXOJ Ha 3apaHee MOJArOTOBJIEHHbIE no3uuuu. OOpaboTuuk
HCKJIFOUEHUS JOJDKEH M03a00TUThCS O BOCCTAHOBICHUM COCTOSTHUSI, MPEIIIECTBYIOET0 BbI30BY MOTYJIS,
KOTOpBIM NpPHUBENl K UCKIIOYUTEIBbHOW CHUTYallud, W 3TO TapaHTUPYET HAaxXOXKIEHHE BCEH CHCTEMBI
B KOPPEKTHOM COCTOSTHHH.

Cxema beprpana siBnsieTcs cXeMOil ¢ BO300OHOBJICHHEM, W OHAa HaumboJiee TOYHO OIMHUCHIBAET
pasyMHYIO0 CTpaTeruio oOpabOTKM MCKIIOUUTENbHBIX cuTyauuid. He cnenyer nymars, 4Tto 3Ta cxema He
MOJKET ObITh peanu3oBaHa Ha C#, mpocTo oHa TpeOyeT MOHUMAaHHUS CYTH U ONpPENEICHHON CTPYKTYPHOU
opranuszanuu Moayins. [IpuBeny BO3MOXKHYIO peanu3aluio Takoil cxemsl Ha C#:
public void Pattern()

{
do
{
try
{
bool Danger = false;
Success = true;
MakeJob();
Danger = CheckDanger();
if (Danger)
throw (new MyException());
MakeLastJob();
}
catch (MyException me)
{

if(count > maxcount)
throw(new MyException("Tpu momnbITKu ObLTH
6e3ycrenubl"));
Success = false; count++;
//KOpPPEKTHPOBKA CUTYyaIUH
Console.WriteLine("[1onbITka ucnpaButh curyanuio!");



level +=1;

}

}while (!Success);

}

PaccMoTpuM KOMMEHTapUU K 3TOM MPOLIEAype, KOTOPYIO MOKHO pacCMaTpUBATh KaK HEKOTOPBIN
oOpaser opraHu3any 00padOTKH NCKITFOUUTEIILHONW CUTYAIIHH:

Koncrpyxkius try-catch 6;ioko  momerimaercst B numki do-while(!Success), 3aBepiiacMblii B
cllydae yCIeITHON paOOoThl OXPaHsAEeMOro OJI0Ka, 3a YeM CIIeAUT OyJlieBa mepeMeHHas Success.

B nmamnom o0pasume mpenmonaraeTcs, uYTO B TEJIE OXPAaHAEMOro OJI0Ka aHAIM3HPYETCS
BO3MOYKHOCTh BO3HHUKHOBEHUS HCKIIIOUMTEIBHON CHUTyallud U, B CJy4ae OOHapyXEHHUs OIacHOCTH,
BbIOpAcChIBaETCSl COOCTBEHHOE HCKITIOYEHHUE, KJIACC KOTOPOTO 3a/1aH MPOrpaMMHO. B COOTBETCTBUU C 3TUM
Teno try -06moka coaep Ut Bbi3oB Metona MakeJob, BBINONHSIONIEr0 HEKOTOPYIO 4YacTh padOThI, IMOCIE
gero  BeI3bIBaeTcs  meton CheckDanger,  BbISICHSIONME, HE  BO3HUKIA  JIM  OIACHOCTH
HapyIICHUs CTICHU(PHUKAIIMA U MOXET Jiu pabora OBITh NpoaoDKeHa. Ecnum Bce HOpMalbHO, TO
BeITIONHsIeTCS MeToq MakelastJob, BBIMONHSIOMMN 3aKITIOYUTEIBLHYIO YacTh paOOThL. YIIpaBJICHHE
BBIUUCIICHUEM JIOCTUTAET KOHIIA try -0JI0Ka, OH YCIHEIIHO 3aBEPIIAETCs U, TIOCKOJIbKY OCTAeTCs NCTUHHOMN
nepeMeHHas Success, 3HaucHHE trUe KOTOpoi yCTaHOBIIEHO B Hadvane try -6ioka, To 1uki While,
OKaWMJISIFOIIIMI OXpaHIEMBbIi OJIOK M ero 00padOTYNKOB UCKIIFOUCHHH, TAK)KE YCIICIITHO 3aBEPIIACTCS.

Ecmu B wmerone CheckDanger BeIsicCHAETCSI, YTO HOPMAJIbHOE MPOJODKEHHE BBIYMCICHUMN
HEBO3MOXXHO, TO BbIOpachiBaeTcsi HCKItoYeHHe kiacca MyException. OHO  mepexBaThIBaeTCs
00pabOTYMKOM UCKITIOUCHHMS, CTOSAIIMM 3a try -0;10koM, mockobKy kiacc MyEXxception ykasan kak kiacc
(bopMabHOTO apryMEHTa.

Jliss mpoCTOTHI TMpHBEACH TOJBKO ojauH Catch -Oiiok. B oOmiem ciiydae uX MOXKET OBITh
HECKOJIbKO, HO BCE€ OHH CTPOSATCS MO eauHOMYy oOpasiy. [Ipeamnonaraercsi, 4To 00pabOTYMK UCKITFOUCHHUSI
MOXKET CJIeJaTh HECKOJIBKO TIOMBITOK HWCHPABHTh CHUTYAIUIO, IIOCJIE Yero IOBTOPHO BBITOJIHSICTCS
oxpaHsieMblii OJIOK. Ecim jke 4MCiIo TOMBITOK, 32 KOTOPBIM CIICAMT MEpPEeMEHHas count, MPEBOCXOIUT
MaKCUMaJIbHO  JIOMYCTHMOE, TO 00pa0OTYMK  BHIOpAachlBAE€T HOBOE  HCKIIOYCHHE, 3ajaBast
JIOTIOTHUTENBHYIO MHPOPMAIIHIO U TIepeiaBas TeM caMbIM 00pabOTKy OIIMOKHK Ha CIEAYIOIIUNA YPOBEHbD -
BBI3BIBAEMOU MPOrpamMmMme.

Korna umncio momeITok eiie He ucyeprnaHo, 00pabOTYMK UCKITIOUEHHUS IEpeMEHHOI SUCCEeSS 1aeT
3HaueHue false, rapaHTHpyrOIIEe MOBTOP BBHIMOJHEHUS try -0710Ka, yBETMIMBACT CUCTUNK YUCIIA TOIBITOK
Y TIBITAETCS UCTIPABUThH CUTYAIHIO.

Kak BuguTe, 3Ta cxemMa pealu3yeT JBa KOPPEKTHBIX UCXOAa OOpabOTKH UCKITFOYHTEIHHON
cuTyaruu - Retry u Rescue - moBTOp ¢ HaJeXI0i BBIMOIHUTH 00S3aTENbCTBA U TMEpeladdl YIpaBlIEeHUs
BBI3BIBAIONICH IMPOrpaMMe, YTOOBI OHA MPEANPUHSIIA TONBITKH HCIIPABICHHS CUTYAIlHH, KOT1a BEI3BaHHAS
MporpaMMa He CMOTJIa C 3TUM CIIPABUTHCS.

JloBenem 3TOT oOpaser 10 pealibHO PadOTaroImIero Koja, TAe yrpo3a UCKIIOUEHHS 3aBUCHUT OT
3HAYEHUS] TEHEePUPYEMOro CIy4alHOro 4ucia, a o0pabOTYMK HCKIIOUEHHUS MOXKET H3MEHSTh TPaHUIIbI
WHTEpPBaJIa, MOBHIIIAs BEPOSITHOCTh yCIeXa.

Omnpenenum MepBbIM JEIOM COOCTBEHHBIN KIIACC HCKIIFOUEHUH:
public class MyException :Exception

{
public MyException()
4 _ _
public MyException (string message) : base(message)
{
public MyException (string message, Exception e) :
base(message, €)
s
}
MI/IHI/IMyM TOro, 4YTO HYXHO CACIaThb, ONPCACIIAd CBOM HCKIOYCHHA, - 3TO 3adaTb TpU

KOHCTPYKTOpA KJIacca, BHI3BIBAIOIINE COOTBETCTBYIOIINE KOHCTPYKTOPHI 6a30Boro Kiacca Exception.



B kmacce Excepts, MeTojoM KOTOpOTO sIBIsieTcs Hail oOpaser] Pattern, onpenenum creayromue
OJIS KJ1acca:
Random rnd = new Random();
int level = -10;
bool Success; //true - HopmanibHOE 3aBepIIICHHE
int count =1; // YMCJI0 MOMBITOK BBIIOJIHEHUS
const int maxcount =3;

OHpel[eJII/IM TCIICPb MCTO/bI, BBI3bIBACMBIC B TCJIC OXPAHAEMO20 onoxa.

void MakeJob()
{

Console.WriteLine("IToaroroBurenbHbie pabOThI 3aBEPIICHBI");

¥
bool CheckDanger()
{

//TIipoBepKa KauecTBa M BO3MOKHOCTH MIPOIOJDKEHUS PadoOT
int low = rnd.Next(level,10);

if (low > 6) return(false);

return(true);

}
void MakeLastJob()
{

ks

Console.WriteLine("Bce paboThl 3aBepiieHbI yCIIEIIHO");

B knacce Testing 3amaaum meto, BeI3bIBaroInii Meto Pattern:

public void TestPattern()

{
Excepts ex1 = new Excepts();
try
{
ex1.Pattern();
catch (Exception e)
Console.WriteLine("uckatountenbHas CUTyalus npu
BbI30BE Pattern");
Console.WriteLine(e. ToString());
}
}

OOparure BHHMMaHHe, YTO BBI3OB MeToja Pattern HaxoauTcss BHYTpPH OXpaHsIeMOro OJioka.
[ToaTomy, xorna Pattern e cpaButcs ¢ 06pabOTKOM UCKIIIOUNTENBHON CUTYaINH, €€ 00pabOTKY BO3bMET
Ha ce0sl yHUBepcalbHbI 00pabOTUHK, CTOSAIINHI 32 try -010KOM.

Ha puc. 2 noxazasl Tpu BapuaHTa 3amycka Merona TestPattern. B omnom w3
HUX UCKITIOUUTENIFHONW CHUTYyalluM IpU BbI30Be MeToja Pattern BooOmie He BO3HMKANO, B JPYroM -
CHTyalus BO3HUKana, HO KOPPEeKIHs o0paboTuMKa WCKIIOUEHHs TIOMOTJia ¥ TpPH  TIOBTOPE
BBITIOJIHEHUS OXpaHseMoro  Ojoka B Pattern Bce mpouuto  HopmainbHO. B TperbeM  BapuaHTe
MmeToz Pattern He cMor CHpaBUTBCS C UCKITIOUHTENBHON CHTyalued, u oHa oOpabarbiBaiach B Catch -
6noke metozna TestPattern.
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Puc. 2. O6paboTka UCKIIOYUTENbHBIX cuTyanuid. Tpu ciyuas

Kaacc Exception

PaccmoTpum ycerpoiictBo 6a3oBoro kinacca Exception, 4ToObl HOHATH, Kakylo HH(pOpMaIUio
MOXET TMOJIYYUTh OOpaOOTUMK HCKIIOYEHHUs, KOTJa €My IepenaeTcs OOBEeKT, 3aJalolluid TEeKyIlee
UCKJIIOUEHHE.

OCHOBHBIMU CBOMCTBAMHU KJIacca SIBJISIFOTCSL:

— Message - cTpoka, 3aaromias IpUYMHY BO3SHUKHOBEHUS UCKIIIOUEHHs. 3HaUEHUE 3TOT0 CBOMCTBA
yCTaHaBJIMBAETCSI NPU BBI30BE KOHCTPYKTOpA Kilacca, KOTAa Co3/aeTcsi OOBEKT, 3aarolIuii
UCKJIIOUCHHUE;

— HelpLink - cceuika (URL) Ha ¢aiin, cogeprkamnuii mopoOHY0 CIPaBKy O BOZMOXKHON MPUYHHE
BO3HHUKHOBEHUS UCKIIIOYUTEIBLHON CUTYallUU U CIIOCO0ax ee yCTpaHEHUS;

— InnerException - ccpbutka Ha BHyTpeHHee uckitoueHne. Korga o0paboTurk BeIOpackiBacT HOBOE
UCKIIIOUEHHe JUIs mepefadn oOpaOOTKM Ha CIEAYIOIIUMH YpOBEHb, TO TEKYIee HCKIHYEHUE
CTaHOBUTCS BHYTPEHHUM JIJIl BHOBb CO3/1aBAEMOT'0 UCKJIIOUEHHUS;

— Source - uMs NPUII0KEHUs, CTABILIETO MPUYNHON UCKITIOUEHHUS,

— StackTrace - 1ermo4yka BBI30OBOB - METONBI, XpaHSIIMECS B CTEKE BBHI30OBOB B MOMEHT
BO3HHUKHOBEHUS UCKIIIOYCHUS],

— TargetSite - meTo/1, BHIOPOCUBIIINI HCKIFOUCHHUE.

U3 metonoB kiacca otmetum Meron GetBaseException. [Ipu nmogbeme 1o menovke BbI30BOB OH
MIO3BOJISIET MOJIYYUTh MCXOAHOE HCKIIOUEHHUE -- MEPBONPHUYMHY BO3HUKHOBEHUS I0OCIIEI0BATEIBHOCTH
BbIOpAChIBAEMBIX UCKITFOUEHHI.

Krnacc umeer 4eTblpe KOHCTPYKTOpPA, U3 KOTOPBIX TPHU YK€ yNOMUHanNHCh. OOUH U3 HUX -
KOHCTPYKTOp 0€3 apryMeHTOB, BTOpPOM - NPHUHMMAET CTPOKY, CTAHOBAIIyIOCcs cBoiicTBoM Message,
TPETHIi - UMEET elle OJJH apryMEHT: HCKIIFOUeHHUE, iepeiaBaeMoe CBOUCTBY InnerException.

B mpenpinymuii mpuMep s BHEC HEKOTOpble M3MeHeHus. B wacTHOCTH, n00aBMI elle OIuH
apryMeHT IIpH BBI30BE KOHCTPYKTOpa UCKIFoYeHus B catch -Gioke metona Pattern:
throw(new MyException("Bce monbiTku Pattern 6esycrerissr”, me));

B »TOoM cnywae y co3maBaeMoOro MCKIIOYeHHs 3amojHsercs cBoicTtBo InnerException. [lns
CIIEKEHHS 32 CBOMCTBAMHU HCKIIIOUEHHH 51 JO0OABWJI METOJ MeYaTH BCEX CBOWCTB, BBI3bIBAEMBI BO BCEX
00paboTYNKAX UCKIIOYECHUH:
static public void PrintProperties(Exception e)

{

Console.WriteLine("CgoticTBa uckiodeHus:");



Console.WriteLine("TargetSite = {0}", e.TargetSite);
Console.WriteLine("Source = {0}", e.Source);
Console.WriteLine("Message = {0}",e.Message);
if (e.InnerException == null)
Console.WriteLine("InnerException = null™);
else Console.WriteLine("InnerException = {0}",
e.InnerException.Message);
Console.WriteLine("StackTrace = {0}", e.StackTrace);
Console.WriteLine("GetBaseException = {0}",
e.GetBaseException());

¥
KoppekTHoe npumeHeHue MeXaHu3Ma VCKIIIOYCHUN JOJIKHO MO IEPKUBATHCS
LIeJIEHAIIPaBJIEHHBIMHU YCHWIIMSIMU ITporpaMMucta. CieyeT IOMHUTD O IBYX Ba)KHBIX ITpaBHJIaX:
— 00paboTKka HCKJIIOYEHUH NOJDKHA OBITh HAIpaBlieHa HE CTOJNBKO HAa YBEJOMIIEHHE O
BO3HUKHOBEHUH OLIMOKH, CKOJIbKO Ha KOPPEKTUPOBKY BO3HMKIIIEH CUTYaIUN;
— €CIM MCIPaBUTh CUTYallMI0 HE yJaeTcs, TO MporpaMma JOJDKHA ObITh IpepBaHa Tak,
4TOOBI HE ObuH MIOJIY4EHBI HEKOPPEKTHBIE pe3ynbTaThl, HE
YZIOBJIETBOPSIOUINE CTIEHU(PUKAIIUAM IPOrPaMMBI.

2 Kaaccol Debug u Trace

Atpubyt ycnoroit kommmisiuu Conditional xapakrepusyer MeTos, HO He OTICIBHBIN OmepaTop.
WNuorna xorenoch Obl UMETHh YCIOBHBIM OIlepaTrop mevyaTH, HE cOo37aBasi CIEHaIbHOTO METO/a, KaK 3TO
ObUIO CAETaHO B IpeAblaylleM npumepe. Takyto BO3MOXKHOCTb U MHOTHE JpYyrHe MOJe3Hble CBOICTBA
npepocTaBisitoT kinaccel Debug u Trace.

Kuaccer Debug u Trace - 310 knacchl-aBoitHuku. O0a OHM HaxXOJATCS B MPOCTPAHCTBE HMEH
Diagnostics, UMEIOT HIEHTHYHBIA HAOOp CTATUYECKUX CBOWCTB M METOAOB C MICHTHYHOW CEMaHTHKOi. B
yeM ke pasHuma?  Meroael  kimacca Debug mmeror  arpubyr  ycioBHOW < KOMOWISIMH €
koHctantoit DEBUG, netictBytoT Tonbko B Debug-koHpurypanun npoekta u urHopupyroTcs B Release-

KOH(pUTypanuu. Mertonpst KJacca Trace BKIIIOYaloT IBa arpubyra Conditional ¢
koHctantamu DEBUG 1 TRACE u geiicTBytoT B 00enx KOH(PUTYpaLusX.
OmHa W3 OCHOBHBIX  TIPYNIl  METOJOB  O3THX  KJIACCOB - METOABI IeYaTu

nannbix: Write, Writelf, WriteLine, WriteLinelf. Metoasl neperpyxeHsl, B NpOCTEHIIeM cliydae
MO3BOJISIIOT BBIBOJUTH HEKOTOpoe coodmienue. Meroasl co cinoBoMm If MoryT cnenarh meyarh ycaoBHOM,
3aJaBasi yCJIOBHE MEUaTH B KAYECTBE MEPBOTO apryMEHTa METO/a, YTO WHOT/Ia KpaifHe MojIe3H0. MeTo bl
co cioBoM Line 1arT BO3MOXKHOCTh JOMOJHSTH COOOIIEHHE CHMBOJIOM MEPexo0/ia Ha HOBYIO CTPOKY.

[To ymouaHHIO METO/IBI 0OOMX KJIACCOB HANPABISIOT BBIBOJ B okHO Output. OHaKo 3TO HE Bcerna
nenecoodpasHo, ocobeHHo s Release-koHpurypanuu. 3amedaTenbHBIM — CBOMCTBOM — METOJMOB
kiaccoB Debug u Trace siBisieTcst To, 4TO OHH MOTYT MMETh MHOTrO 'cirymiateneil", HarpaBiisisi BBIBOA
Kaxaomy u3 Hux. CBoiicTBO Listeners sTux KjaaccoB BO3BpallacT pas3eisieMyl0 OOOMMH KiaccaMu
koyuteknuto ciymarenei - TraceListenerCollection. Kak u Besikas KoJuteKIusi, OHa MMEET psii METOIOB
s fo6aeieHuss  HoOBeIX  ciymareneii: Add, AddRange, Insert- u  BO3MOXXHOCTH  yAaJCHUS
cnymrareneii: Clear, Remove, RemoveAt u apyrue meronsl. OOBEKTBI 3TOW KOJUIGKIMM B KadecTBe
npenka UMeT alOcTpakTHbIM kiacc TracelListener. bubmuorexka FCL BximrodaeT Tpu HeaOCTPaKTHBIX
MOTOMKa 3TOT0 KJacca:

— DefaultTraceListener - cnymarens 3Toro Kiacca, g00aBisSeTcsi B KOJUICKIIHIO II0
YMONYaHHWIO,  HANpaBIsAeT  BBIBOJ,  IOCTYNAIOIIMH  TpU  BBI30BE  METOIOB
kimaccoB Debug u Trace, B okHo Output;

— EventLogTraceListener - moceutaet cooOmieHus B )xypHai coobiTiii Windows;

—  TextWriterTraceListener - HaTpaBIseT coo0IIeHus 00BEKTAM
kiacca TextWriter uiu Stream ; oObIYHO OAMH W3 OOBEKTOB ATOTO KJjacca HAIpPaBIIseT
BBIBOJ] HA KOHCOJIb, IPYTOM - B (hai.



MoXHO M caMOMy cO37aTh IOTOMKa aOCTPaKkTHOrO Kiacca, MNpeAsiokuB, Hampumep, XML-
CIyIIATENIs, HAMpAaBJISIIONIETO BBIBOA B cooTBeTCTBYHOmMI XML-nokyment. Kak Buaute, cucrema
yIpaBJICHUS BBIBOJOM OYEHb THOKas, MO3BOJIIOUIAS TOJY4aTh W COXPAHATh HMH(GOPMAIMIO O XOJE
BBIYHCJICHUM B CAMBIX Pa3HBIX MECTaX.

[Tomumo cBoiicTBa Listeners u meronoB nevaru, kiaccel Debug u Trace umeror u npyrue BakHbIC
METO/Ibl U CBOMCTBA:

— Assert u Fail, npoepsitomizie KOppeKTHOCTh X0Jja BBIUYMCIEHUH - O HHUX MBI TIOTOBOPUM
0c000;

— Flush - meron, ornipaBmstronmii conepxkanue Oydepa cirymarento (B (aiis, Ha KOHCOJb U TaK
nanee). Cnexyer TMOMHHTb, 4YTO JaHHbIE Oy(epusyroTcs, I03TOMY NIpUMEHEHHE
meroza Flush 3auactyro HeoOXxomumo, WHauYe METOJ MOXKET 3aBEpPLINTHCS, a JaHHbIC
ocraHnytcs B Oydepe;

— AutoFlush - 6yneBo cBoiicTBO, yka3bIBaroliee, ClIeAyeT JIH MOCIIE KaKI0W ONepaluy 3alicH
naHHble U3 Oydepa HampaBiiATh B COOTBETCTBYHOUIMH KaHal. [lo ymoigaHuio CBOWCTBO
BBIKJIFOUEHO, M TPOUCXOIUT TOJILKO Oydepusarus JaHHbIX;

— Close - meroa, onycromaromuii Oydepa 1 3aKpbIBAIOIINIT BCeX CIIyIIATEINCH, ITOCIIe Yero UM
HeJIb3s1 HAIPaBJIATh COOOLICHHUS.

VY KjaccoB e€cTh W JIpyrMe€ CBOWCTBA U METOJbl, IO3BOJIAIOILIME, HAlpUMEp, 3aHUMAaTbCs
CTPYKTYPUPOBAHUEM TEKCTa COOOLICHUH.

PaccmoTpuMm mpumep paboThI, B KOTOPOM OTJaaoudHas WHGOpMAIMs HANpaBlsieTCsl B pa3HbIC
KaHaJIbl - OKHO BBIBOJIA, KOHCOJIb, (haili:
public void Optima()

{

double x, y=1;

X=Yy - 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.Listeners.Add( writerl);

Debug.Listeners.Add( writer2);

Debug.WriteLine("Yucno caymiarenei:" +
Debug.Listeners.Count);

Debug.WriteLine("aBromaTrueckuii BbIBOJ U3 Oydepa:"+
Trace.AutoFlush);

Trace.WriteLinelf(x<0, "Trace: " + "x=" + x.ToString()
+hy="+y);

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

Trace.Flush();

f.Close();

}

B komnekumio ciymaTeneil BbIBOJa K CIYIIATENIO IO YMOJYaHUIO JOOABIAIOTCA elle [Ba
cymatens kinacca TextWriterTraceListener. 3ameTpTe, 4TO XOTS OHU JOOABISIOTCS METOJAMHU Pa3HBIX
kiaccoB Debug u Trace, nonagaror oHu B 0HY Kosuiekiutoo. Kak n o0emano, OAuH U3 3THX CIyIIaTenen
HaIpaBJeT BBIBOJ B (¢ailn, npyroil Ha koHcosb. Ha puc. 1 Ha ¢oHe okHa KOjJa MOKa3aHbl TPU KaHala
BBIBOJIa - OKHO Output, KOHCOJIb, (ailsl - coepKaliue OJHY U Ty ke HH(POPMAIIHIO.
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Puc. 1. Tpu xanana BeiBOAa

Meton ®@oiina n yrBepxkaeHust Assert

Pannee Gomnbime HaASXKIbI BO3NAraiuch Ha (OpMallbHbIE METObI JI0KA3aTEIbCTBA MTPABUILHOCTH
MporpamM, MO3BOJISIFOLIME JI0KA3bIBATh KOPPEKTHOCTH MPOTPaMM aHAJOTUYHO JI0KA3aTEIbCTBY TEOPEM.
Peanbubie ycriexu (GoOpMalbHBIX J10KA3aTENbCTB HEBEIMKU. [locTpoeHue Takoro Joka3aTeinbCcTBa HE
MpOIIe HAMUCAHUS KOPPEKTHOW MPOrpaMMBbl, a OMIMOKU CTOJb K€ BO3MOXXHBI U YaCThl, KaK M OIIMOKU
nporpaMmupoBanus. Tem He MeHee, 3TH METOJbl OKa3alu CEPbE3HOE BIIUSHUE HA KYJIbTYpPY
MIPOEKTUPOBAHUS KOPPEKTHBIX MPOrpaMM, TMOSBJIEHHE B MPAKTUKE MNPOrPAMMHPOBAHUS TMOHATUN
MPEAYCIOBUS U TIOCTYCJIOBUS, UHBAPUAHTOB U JAPYTUX BAXKHBIX MOHATUM.

OpHMM U3 METOJIOB JIOKAa3aTeNbCTBA MPABUIBHOCTH Mporpamm Obul MeTon PDroiiga, mpu KOTOPOM
nmporpamMma pazOuBajiach Ha YYacTKH, OKAMMIICHHBIE YTBEPXKICHUSMU - OYJIEBCKUMHU BBIPAKEHUSIMU
(mpeaukatamu). VICTHHHOCTh HAYaNbHOTO TpEIUKaTa JOJDKHA Obla CIEOBAaTh M3 BXOJHBIX JIaHHBIX
MporpamMMbl. 3aTeM JUIsl KaXI0ro y4acTKa JOKa3bIBaJIOCh, YTO M3 UCTUHHOCTH TpEIAUKAaTa, CTOSIIETO B
Hayaje Yy4yacTKa, I[IOCJE€ 3aBEpPIICHUS BBIMOJHEHUS COOTBETCTBYIOIIETO Y4YacTKa MPOrpaMMbl
rapaHTUPYETCS UCTUHHOCTh CIEAYIOIIErOo YTBEPXKICHHS - MPEIUKaTa B KOHIE ydacTka. KOHEuHbI
MPEANKAT OMUCHIBAII TOCTYCIOBUE TPOTrPAMMBI.

Cxema @unoiijla MCHONAB3YETCS Ha IMPAKTHKE, MO KpaWHEW Mepe, MPOrpaMMHUCTaMH, MUMEKLUMU
BKYC K CTPOTMM METOAaM JO0Ka3aTelbCTBA. Y TBEPKIACHUS CTAHOBATCA YaCThIO MPOrPAMMHOrO TEKCTa.
Camo 10Ka3aTenbCTBO MOXKET M HE MPOBOJMUTHLCS: YAIl€ BCETO Yy MPOrPAMMUCTA €CTh YBEPEHHOCTH B
CHPaBEUTMBOCTH PACCTABIICHHBIX YTBEPKIACHUA M YyOEXKIEHHOCTh, YTO TPU >KETAaHMH OH MOT ObI
MPOBECTH W  CTpOroe Joka3arenbcTBO. B C# »93Tra cxemMa TMOJACP)KUBACTCS TE€M, YTO
kiaccel Debug u Trace umeror meron Assert, apryMEHTOM KOTOPOTO SIBIsieTCsS yTBepkicHHe. UTo
MPOUCXOUT, KOT/Ia BEIYMCIIEHUE IOCTUTAET COOTBETCTBYIOIIEH TOUKH U BbI3bIBaeTCS MeTol Assert? Ecim
UCTUHHO OylieBO BhIpakeHUE B Assert, TO BEIYUCICHUS TMPOAOIKAIOTCS, HE OKA3bIBasi HUKAKOTO BITHSTHHS
Ha HOPMaJIbHBIN X0/ BBIYMCIIEHUN. ECIM OHO JI0’KHO, TO KOPPEKTHOCTh BBIUUCICHUH O] COMHEHUEM, HX
BBITIOJTHEHUE MMPUOCTAHABIMBACTCS U MOSBIISETCS OKHO C YBEAOMJICHHEM O TIPOU3ONICIIEM COOBITHH, YTO
MOKa3aHo Ha puc. 2.
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Puc. 2. Hapymenue yrBepxaenus Assert

B sTont CUTyalluH y IpOorpaMMHucCTa €CTb HECKOJILKO BO3MOYKHOCTEMH:
— IpepBaTh BBINOJIHEHUE, HA’KaB KHOIIKY Abort;
— 1nepelTu B pexuM orinaaku (Retry);
— HOPOAOJIKHUTH BBIYUCIICHUA, IDOUTHOPHUPOBAB YBCIOMIICHUC.
B MMOoCJICAHEM ClIy4dac COO6I.H€HI/I€ 0 BO3HUKIIEHN OI.HI/I6K€ 6y):[eT IMOCJIaHO BCEM CJIyHIATCIIAM
kosutexnuu TraceListenerCollection.

PaCCMOTpI/IM HpOCTOP’I IIpumMcEp, I[eMOHCTpI/IpyIOH_[I/Iﬁ HapyHICHUEC YTBCPKACHUA:
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.WriteLine("aBromaruueckuii BoiBoA U3 Oydepa:"
+ Trace.AutoFlush);
int x = 22;
Trace.Assert(x<=21, "Tlepebop");
myWriter. WriteLine("BbiBo Tonbk0 Ha KOHCOIIB'");
/[Trace.Flush();
//BBIBOJ TOJIBKO B (paiis
byte[] buf = {(byte)'B",(byte)'y'};
myFile.Write(buf,0, 2);
myFile.Close();
}

Kak w B mnpenmpiayniem mnpuMepe, 31€Chb CO3JAIOTCA JBa  CIyLIATENs, HAINPAaBISAIOIINE
BbBIBO/JI OTJIAJOYHBIX COO6I.I.ICHPII>1 Ha KOHCOJIb u B (I)aﬁﬂ. Korna mpoun3onio HapyHICHUC
yTBepKAeHUs Assert, OHO OBLJIO MPOUTHOPUPOBAHO, HO COOOIIEHHE O HEM AaBTOMAaTHYECKH ObLIO
HaIlpaBJICHO BCEM CJIIYHIATCIIAM. MCTOI[ TAaKIKC NJCMOHCTPUPYET BO3MOXKHOCTH napannenLHoﬁ pa6OTLI C
KOHCOJIBIO U (haitmom. Ha puc. 3 moka3aHbl pe3yabTaThl 3alUCH B (aiii:
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Puc. 3. ®aiin ¢ 3anmckio cOOOIIEHUs 0 HAPYIICHUH yTBEPKIAeHUs Assert

Bapuamueit merona Assert seisiercst merop Fail, Bcerma mnpuBOmsAmuii K MOSBICHUIO OKHA C
COOOIICHUEM O HApPYIICHWH YTBEP)KICHUS, TIPOBEpKa KOTOPOTO OCYIIECTBISETCS OOBIYHBIM
MPOTPaMMHBIM ITyTEM.

Kaaccenl StackTrace u BooleanSwitch

B  ouOmuoreke FCL  umerorcs ©  JOpyrme  KJIAcChl,  TOJIE3HBIE  IPH OTJIAJKE.

Kunacc StackTrace mo3Bossier  MONyYdTh ~ OPOTPAMMHBIA  JOCTyll K = CTEKy  BBI30BOB.
Kiacc BooleanSwitch npenocrapnsier MexaHu3M, aHaJIOTMYHbIH KOHCTAHTaM YCIOBHOW Kommwisaiun. OH
paspemiaeT  OmpeneisTh ~ KOHCTAHTBI,  KCIOIb3yeMble  TO3KE B METOJAE  YCIOBHOM

nevatu Writelf knaccos Debug u Trace. Motis 3TOro MexaHu3ma B TOM, YTO KOHCTAHTBI MOXXHO MEHSTh
B (haiine KOHPUTypauu NPOEKTa, HE U3MEHSISI KOJ] IPOEKTa U He TPeOys ero NepeKOMITUIISIIUH.

3 Oraaaka mpoekrta B Visual Studio 2019

B C#, xak u B npyrux nosiusmmxcs 10 .NET s3p1kax, rimaBHasi METOAMKA 110 OTJIAJIKE COCTOUT B
N00aBJICHUHM TOYEK OCTAHOBAa U M3YYEHUHU TOTO, YTO MPOHUCXOAUT B KOJE B KOHKPETHBIE MOMEHTHI BO
BpPEMS €T0 BBIIIOJTHECHUS.

Touku ocraHoBa

Touxy ocmanosa (breakpoint) B Visual Studio moxHO momeriath Ha Jt0OyI0 CTPOKY Koja,
KOTOpasi B JIEHCTBUTENBHOCTH BbIMONHAETCA. Camblii IPOCTOM CHOCOO — IIEIYOK HAa HEOOXOIUMOM
CTPOKE B OKHE pelakTopa KoJa BHYTPH 3aT€HEHHOH O0JIaCTH BJOJb JIEBOTO Kpas OKHA JOKYMEHTa (WJIH
BbIJIETICHUE HY)KHON CTPOKU U HakaTue KiaaBuim <F9>). 3To MpUBOIUT K pa3MeIlEeHUI0 B JaHHOU CTPOKE
TOYKHA OCTaHOBA, KOTOpas BBI3BIBAET IPEPBIBAHWE MpOIecCca BHITIOIHEHUS W Tepeaady yIpaBlIeHHUs
otnaauuky. Kak u B mpensinymux Bepcusix Visual Studio, Touka ocrtaHoBa o0o3HadaeTcs OONBIIUM
KPY’KKOM CJIeBa OT COOTBETCTBYIOILEH CTPOKM B OKHE penakropa kona. Kpome toro, Visual Studio
BBIJIETISIET CaMy CTPOKY, OToOpakas ee TeKCT U (hoH pa3HbiMH IBeTamH. [llenmyok Ha KpyKKe TPUBOIUT K
YIIJICHUIO TOYKH OCTaHOBA.

Ecnu octaHoB Ha ompeeneHHOM CTPOKe Ka)blil pa3 HEe MOIXOAMT sl PEHICHUS UMEoIencs
pOOJIEMBI, MOKHO CO3/IaTh TaK Ha3bIBAEMYIO YCIOBHYIO TOYKY OCTaHOBA. i1 5TOro BHIOEPUTE B MEHIO
Debug (Otnanka) mynkr Windows --- Breakpoints (OxHo --- Touku octaHoBa). OTKpOeTCsl AMATOTOBOE
OKHO, TTO3BOJISIONIEE YKa3aTh JKEIAEMbIE JIETAlTU JJIsi TOYKH OCTaHOBA. B ATOM OKHE MOXHO BBITOJIHSATH
ClIeAYIOIINE AeUCTBUS:

— VYkazarp, 4TO BBINIOJHEHHE JIOJDKHO TPEPHIBATHCS JIMIIL TOCIE MPOXOXKICHHUS TOYKH OCTAaHOBA
OIpeJIeIEHHOE KOJIMYECTBO Pa3.

- VYka3arp, 4TO TOYKa OCTAHOBA JIOJDKHA BCTYIAaTh B JACWCTBUE MPH KaXIOM N-HOM JOCTHKEHUH
CTPOKH, Hampumep, npu KaxaoMm 20-M ee BBINOJIHEHWH (3TO YAOOHO TMpH OTIaaKe OOJBIIHX
IIUKIIOB).

- 3aiaTh TOYKM OCTAHOBA OTHOCHTEIHHO MEPEMEHHBIX, a HE KOMaH. B TakoM ciydyae HaOoeHne
OyZeT BecTUCh 3a 3HAYCHHEM YKa3aHHOW NEpEeMEHHOH, W TOYKM OCTaHOBa OyayT
aKTUBU3UPOBATHCS MIPU KaXKIIOM W3MEHEHHH 3HAYEHUS 3TOW mepeMeHHOH. OHaKo 3TOT BapHaHT
MOXKET CHJIBHO 3aMEAJUTh BBHIMIOJHEHHE KOJa, MOCKOJIBKY Ha MPOBEPKY, HE W3MEHUJIOCH U
3HAQYEHHE OTCJICKUBAEMOM IEPEMEHHOM IOCIE BBINOIHEHUS KaXKIOM OYepeIHON HMHCTPYKIHNH,
Oy/eT TpaTUTHCS TOMOJIHUTENBHOE BpeMsI ITpoLieccopa.

Crexxenus

[Tocne cpabGaTbiBaHUs TOYKM OCTAaHOBA OOBIYHO HEOOXOAMMO NPOCMOTPETh 3HAYEHUS
nepemeHHbIX. [Ipomie Bcero 3To crenarb, HaBeAs KypCOp MBI Ha UMSI MHTEPECYIOIIEH MEepeMEHHOM



IpsMO B OKHE peJakTopa Kojaa. JTO MPUBOIUT K IMOSBJICHUIO HEOONBIIOrO BCIUIBIBAIOIIETO OKOIIKA, B
KOTOpPOM T[IOKa3aHO 3HAYE€HHWE JAHHOM IEepEeMEHHOW; ATO OKOIIKO MOXHO pPa3BEpPHYTb, YTOOBI
MIPOCMOTPETH IOTIOJHUTENBHBIC IETaIIH.

Jns mnpocMoTpa 3HAYEHUM TEPEMEHHBIX MOXHO TakKKe HCIOJb30BaTh OKHO  Autos
(Asmomamuyeckue). OkHO Autos mpeacTaBiseT cO00H OKHO C BKJIQJIKAMH, KOTOPOE IMOSBISCTCS JIUIIh
TOTJa, KOrja mporpamma BBINOJHSETCS B pexuMme omiaaku. Eciu Bbl ero He BuAHTE, MONpolyiite
BbIOpaTh B MeHI0 Debug (Otnanka) mynkt Windows --- Autos (OkHa --- ABTOMAaTH4ECKHE).

B 5ToM OKHE psgOM C TMEpPEeMEHHBIMH, KOTOpBIE SBIAIOTCS KJacCcaMHU WM CTPYKTypaMmu,
oToOpakaeTcss MUKTOTpaMMa ¢ HW300paXeHHeM 3Haka '"IUmoc", MIeTYOK Ha KOTOPOW MO3BOJISET
pa3BepHYTH MPE/ICTaBICHHE IEPEMEHHON U POCMOTPETh 3HAYEHUS €€ MOJICH.

Tpu mpeanaraeMpIX B 3TOM OKHE BKJIAJKH IMpeIHa3HAuYEHBI I HAOMIONEHUs 32 TIepEMEHHBIMU
TpeX pa3HbIX KaTETOPUIA:

- Bxnaaka Autos (Aémomamuueckue) NO3BOJISET MPOCMATPUBATH 3HAYEHUST HECKOJIBKUX MOCIEIHUX
MEPEMEHHBIX, K KOTOPBIM OCYIIECTBIISJICS HOCTYII B MIPOLIECCE BBHITOJIHEHUS TPOrPAMMBI.

- Bxnaaka Locals (JloxanvHble) TO3BOJSIET TMPOCMATPUBATH 3HAYECHHS] MEPEMEHHBIX, K KOTOPBIM
MOJIY4aeTCs IOCTYI B METO/IE, BHIIIOJIHAEMOM B TEKYIITUH MOMEHT

- Bxnaaka Watch (Cneswcenue) mo3BoaisieT MNPOCMATPUBATh 3HAYEHUS JIIOOBIX HHTEPECYIOIINX
MEPEeMEHHBIX 3a CUET SBHOT'O YKa3aHUs UX UMEH HEMOCpeACTBEHHO B okHe Watch.

Uckmouenus

HckmroueHus SBISAIOTCA 3aMevaTeIbHbIM CPEACTBOM JIs OOecTieueHusl HaIeKaIiei oopadboTKu
omHrOOK B MOCTABIIEMOM TPHJIOKEHHH. B ciydae mpaBUIBLHOTO MPUMEHEHHUSI OHH MO3BOJISIOT OOPECTH
YBEPEHHOCTh B TOM, YTO MPHIIOXKEHUIO YIACTCS CHPABUTHCA C TPYIHOCTSIMH, a MEpel MOoJIb30BaTelieM
HUKOTJa HE TOSBUTCS HAJOrOBOE OKHO C TEXHMYECKHM OITMCaHWEM Hemojaaku. K coxaneHuro, BO
BpeMs OTJIaJIKH UCKIIFOUEHUS HE CTOJIb 3aMeuaTeNibHbl. Ha To uMerotces dee npuuunbl:

—  €CJIM MCKJIIOUYEHHE BO3HUKACT BO BPEMs OTJIAQJKH, YaCTO HE HY)KHO, YTOOBI OHO 00padaThIBasioch
aBTOMAaTUYECKH, OCOOCHHO €CIM 3TO TMOJpa3yMeBaeT aKKypaTHOE 3aBEpIlCHUE MPOTPAMMBI.
Hanpotus, oTnagunk JODKEH TOMOYB BBISICHUTB, 110 KaKOH MPUYHHE BO3HUKIIO ATO UCKITIOUCHHE.
KoHeuHo ke, TpyJHOCTb COCTOUT B TOM, YTO B Cllyyae HAaIMCAHUS KAUeCTBEHHOI'O HAJEKHOTO U
0TKa30yCTOMYUBOTO KOJa, Mporpamma Oy/eT aBTOMAaTU4YeCKH 00pabaThiBaTh MPAKTHUYECKU BCE, B
TOM YHCJI€ U HETIOJIaJIK1, KOTOpbIe TpeOyeTcss OOHApYKHUTh.

— €Clli BO3HHUKJIO HCKJIIOYEHHE, /s KOTOporo He ObUI0 MpeaycMoTpeHo o0paboTuuka,
ucnonssomas cpena .NET Bce paBHO Oyzer mbiTathesi ero Hailtu. K coxaneHuio, K MOMEHTY,
KOIJla OHa OOHApYXXUT, 4TO OOpabOTYMK HE CYILECTBYET, BBINOJHEHHWE IpOrpamMMmbl OyneT
3aBepmiaTbcs. HUKakoro creka BBI30OBOB, CIIEAOBATEIbHO, HE OCTAaHETCs, M MPOCMATPHUBATH
3HAYECHUsI KaKUX-JIMOO MepeMEeHHBIX Oy/IeT HEBO3MOXKHO, TIOTOMY YTO BCE OHU OYIYyT HAXOJUTHCS
3a mpezienamu 00JacTu BUAUMOCTH.

KoHeuHO, MOXXHO YyCTaHaBIMBAaTh TOYKHM OCTaHOBa B Oiokax catCh, Ho 310 wacTo 0ocobo He
MIOMOTAeT, MOCKOJIbKY INPH JOCTM)KEHUHM OJioka catch MOTOK yrpaBiieHUs MO ONpPEAETICHUI0 MOKHUHET
COOTBETCTBYIOIIMIA OOK try. DTO O3Ha4aeT, YTO IEepeMEHHBbIE, 3HAUYEHUS KOTOPBIX, CKOpee BCEro,
CIIEZIOBAJIO M3YYHTh JUIS BBISICHEHHUS TOTO, YTO IMOILUIO HE TaK, MOKUHYT oOnacTe BuauMoctu. He Oyner
Jake BO3MOXKHOCTH TMPOCMATPHBATH TPACCHPOBOYHBIC NaHHBIE CTEKa Ui BBISICHEHUS, KaKOW METOJ
BBITIOJIHSJICSI BO BpeMsi cpabarbiBaHuUs omeparopa throw, mocKonbKy ymnpaBlieHHE YK€ MOKHHET STOT
MmeToa. Pasymeercs, momenieHre TOYKH OCTaHOBA B oriepaTtop throw Mmo3BONUT pelnTh 3Ty MpobieMy, HO
HA/I0 YYUTHIBAaTh, YTO MPHU HAMMCAHUM KOJA 3aIUIIEHHBIM 00pazoM omepartopoB throw Oyner B koje
oueHb MHOTO. Kak Tor/a yragarh, Kakoi 3 HUX cpadaThIBaeT U MPUBOIUT K TeHEPAIINU UCKITIOUCHHS?

Ha camom nmene B Visual Studio mpesiaraercst oueHb JeiicTBeHHoe pemieHue. Ecnu 3arnsHyTh
B MeHI0 Debug (Otiaaka), To MOXHO OyaeT OOHapyXuThb TaM NTYHKT Exceptions (Hcknouenus). B
ciiyyae BbIOOpa 3TOrO MyHKTa OTKpBIBaeTcs auanoroBoe okHo Exceptions (Mckmodenus). 3TO OKHO
MO3BOJISIET YKA3bIBaTh, YTO JOJDKHO MPOUCXOHUTH TIPH BBIIaYe UCKIIOUEHHS. 3716Ch MOXHO YKa3aTh, YTO
BBINOJIHEHUE JTOJDKHO MPOJIOKATHCS UITH YK€ OCTAaHABIMBATHCS C MIEPEXO0/IOM B PEXKUM OTIAJKH, B CIIydae
Yero MpoU30MIET OCTAHOB, a OTIAAYUK OKaXKeTcs MPsIMO Ha caMoM orepaTope throw:
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1. Sarctara Canfinnratinn Tnctall

Visual Studio u3BecTHO 000 BCEX KJIaccax MCKIFOYCHUH, KOTOPBIC JOCTYITHBI B 0a30BBIX KJIaccax
NET, 1 0 MHOrMX TakuX MCKIIOYEHHUSAX, KOTOPBIX MOTYT BblIaBaTbCsa 3a mnpenenamu cpeasl NET.
Pacnio3HaBaTh aBTOMAaTHUYECKM CHEIHMaJIbHBIC KJIACCHI HMCKIIOYCHHH, CO3/1aBaeMble pPa3pabOTUYHMKaMHU,
Visual Studio He ymeer, HO MO3BOJIAET BPYUYHYIO JOOABJISATH TaKHE KIIACCHl UCKIIOYEHHM B CHUCOK H,
CJIEJIOBATEIbHO, YKa3bIBaTh, KAaKWE W3 TaKUX HWCKIIOYCHUH JOJDKHBI MPHBOJUTH K HEMEIICHHOMY
NPEKPAIICHUIO BBIMOJIHEHHS MPHIOXKEHUs. Jisg 3Toro HeoOXoaumMo MIEAKHYTh Ha kHomke Add
(Lobasumy), xOTOpasi aKTUBU3UPYETCS MPU BHIOOPE CaMOT0 BEPXHErO y3jia B JIEPEBE, U BBECTH HUMS
CHEIHAILHOTO KJIacca UCKITIOYCHHUS.

JlomoTHATETFHBIC KOMaH/IBI OTJIAJIKK HCXOTHOTO KOJIa

KoMnumsiiusi mpakTU4eCKH BCETO0 KOMMEPUYECKOTO MPOrpaMMHOr0 oOecredyeHHus Ha CTaauu
OTJIQJIKU ¥ Ha CTA/IMH MOATOTOBKU OKOHYATEIIEHON BEPCHH MPOIYKTA JOHKHA MPOBOIUTHCS HEMHOTO TI0-
paznomy. Cpena Visual Studio cmocoOHa moHUMaTh 3TO, MOCKOJIBKY COXpaHseT nHpopmamu 000 Bcex
napaMmerpax, KOTOpble € HaJICKHUT MepelaBaTh KOMITHIATOPY. s MOIIepKH pa3HBIX BapHAHTOB
KOMIIOHOBKH TpoekTa Visual Studio moTpeOyercs coxpaHaTh mogoOHyH uH(popmanuio B Oonee deM
OJTHOM H7K3eMmIuisipe. Pa3Hble 3Kk3eMIUIsipbl Takoil HMHGOpMaluy Ha3bIBaOTCS KOoHuUrypauusmu. IIpu
cozanuM mpoekta Visual Studio aBromartmyecku mOpezsiaraeT Ha BbBIOOp JBE TaKUX KOH(UIypaiuw,
KOTOpBIE Ha3bIBAKOTCS, COOTBETCTBEHHO, Debug (OTaaaka) u Release (Boinmyck):

- Kongueypayus Debug oObIYHO yKa3bIBaeT, YTO HHUKAKHE OINEpalud 10 ONTUMHU3AIUU
BBITIOJTHATHCS HE JIOJDKHBI, B HCIIOJIHAEMOM KOJI€ JOJDKHA TPHUCYTCTBOBATH JIOTIOJHUTEIIbHAS
oTnafovyHass WHGOpMaNKsi, a KOMIMJISATOP MOJDKEH TMpeArnosiaraTh, 4To B KOJE OmpeiaeiieH
MIPETIPOIIECCOPHBI CHMBOJI OTIanku Debug, eciu TONBKO OH He ObUT SIBHO OTMEHEH C TIOMOIIBIO
nupektuBsl #undefined.

—  Kongueypayuss Release yka3pIBaeT, 4YTO KOMIMJISATOP JIOJDKEH TIPOBOJAWTH B OTHOIICHUH
KOMITWJIMPYEMOTO KOJla ONTUMHU3ALMI0, B HCIOJHSEMOM KOAE HE JOJKHO TMPUCYTCTBOBATH
HUKAKOW JTOTIOJHUTEILHOW HH(OpPMAIMK, a KOMITHJISATOP HE JOJDKCH IMpEANojaraTth Hajludue
npernporeccopHoro cumpoia Debug.

MOXHO TakXe ONpeeNaTh COOCTBEHHBbIE KOH(HTyparuu. IT0 HE0OXO0IUMO, HAIpUMEp, IS
KOMITOHOBKH TPUJIOKEHHSI C HECKOJBKUMHU OTIMYAIONIUMUCS BepcusMU. PaHbie u3-3a mpobdiem,
cBs3aHHBIX ¢ moanepxkkoit koaupoBku Unicode B Windows NT, vo He B Windows 95, mns mMHOTHX
npoekToB Ha C++ ObUTO MPUHATO Co3AaBaTh OBe KOoHurypauuu — oaHy ans Unicode, a BTOpYIO
st MBCS (multibyte character set — nHabop MHOTOOAHTHBIX CHMBOJIOB).

BoinosiHeHue padoTsI:

1. Pa3zpaboTaiiTe mMpOEKT B COOTBETCTBHH C BAPUAHTOM.

2. mepelauTe B peKUM OTIAAKU. [IpM OCTAaHOBKE BBIMIOJIHEHUS MPOTPaMMBbI JOOABHTE B OKHO
MIPOCMOTpa HAMMEHOBAHUS HECKOJIBKUX MHTEpecyronux Bac nepeMeHHBbIX.



3. Be1zoBuTe 0KHO npocMoTpa. Jlanee BBINONHSANTE nmporpaMmy Io maram. B okHe nmpocmotpa
MO>KHO HaOJI0AaTh HHTEpecyronre Bac nepemeHHble.

4. YcraHOBUTE B IPOrpaMMe€ HECKOJIbKO KOHTPOJIBHBIX TOYEK M 3allyCTUTE IMporpamMmy Ha
BBIIIOJIHEHHE.

5. IIpocMOTpUTE 3HAYEHHUSI MHTEPECYIOIMX Bac rnepeMeHHbIX ¢ MOMOIIBI OKHA POCMOTPA, TaK
e KaK 3TO ObUIO MPEJIOKEHO B PEIBIIYIIEM TyHKTE.

6. Ilpu ocTaHOBKE BBINOJIHEHMUSI MPOTrpaMMbl OTKPOHTE OKHO U IPOCMOTPUTE 3HAYEHUS
uHTepecyromux Bac nepemenHbix. M3MeHHuTe 3HaUeHHE KaKOH-HUOYIb NMEPEMEHHOM, 3alicaB HOBOE B
OKHO.

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

8. Ilpomomxure OTIAAKy pa3pabaTbIBAaeMON MPOrpamMMbl, HCIOJB3YS HABBIKM pPabOTHl ¢
OTJIATYUKOM.

4 Uncnekuusi KoJAa MOayJieil mpoekTa

He Bo Bcex ciyyasx BO3MOXHa pa3padOTKa aBTOMAaTHYECKMX WM XOTs OBl YETKO
(bopMaTM30BaHHBIX PYYHBIX TECTOB MJIsi TMPOBEPKH (YHKIMOHAIHHOCTH MPOTPAMMHOM cUCTeMBl. B
HEKOTOPBIX CIIy4asiX BBIIOJHEHHUE MPOrPaMMHOIO KO/, MOJBEPraéMoOro TECTUPOBAHUIO, HEBO3MOXKHO B
YCIIOBUSIX, CO3JAaBacMbIX TECTOBBIM OKPYKEHUEM (HampuMep, BO BCTPOCHHBIX CHCTEMax, €cClld
MPOrpaMMHBIN KOJ TpelHa3HaueH AJisi 00pabOTKU HCKIIOYUTENBHBIX CUTYallud, CO3/1aBa€MbIX TOJIBKO
MPpU YCTAaHOBKE CHUCTEMBI Ha peajbHOe o0opynoBanue). B npyrux ciyyasx BepupuuUpyeTcs HE
MIPOrpaMMHBIN KO/, a NPOEKTHas IOKYMEHTalMs Ha CUCTEMY, KOTOPYHO HEINb3sl 'BBINOJIHUTH" WU
CO3/1aTh JJIsl HEE OT/AEJbHBIE TECTOBBbIE MpUMeEpbl. I B T€X U B APYrux ciiydasx OOBIYHO NMPUOErarT K
METOAY 3KCHEPTHBIX HCCIE0BAHUI IPOrpaMMHOTO KOoJia 1581071 JIOKYMEHTalUH
HAa KOPPEKMHOCMb WA HENPOMUBOPEUUBOCTb.

Takue »SKcIepTHBIE HCCIENOBaHUS OOBIYHO HA3BIBAIOT MHCIEKIMSIMH WM TMPOCMOTPAMHU.
CymecTByeT /1Ba TUIIa MHCTIEKIUI — HeopMalbHbIE U (POpPMaJIbHBIE.

@dopmManbHas MHCHEKIMS SBIAETCS YETKO YIPABISIEMbIM IMPOLECCOM, CTPYKTypa KOTOPOTO
OOBIYHO YETKO OIpEAENseTcs COOTBETCTBYIOIIMM CTaHAAPTOM MpoekTa. TakuMm o0pa3oMm, Bce
dbopManbpHble HMHCIEKIIMM HUMEIOT OIMHAKOBYIO CTPYKTYPY U OJMHAKOBBIE BBIXOJHBIC JIOKYMEHTHI,
KOTOpBIE 3aT€M HCIOJIB3YIOTCS IPU pa3paboTKe.

®akT Havana GopManbHOW WHCHEKIUU 4eTKO (QuKcupyeTcs B oOmieil 6a3e HaHHBIX MPOEKTA.
Takxe (QUKCUPYIOTCS JOKYMEHTBI, IOJIBEPraeMble WHCHEKLUH, CIUCKM 3aMEYaHMUH, OTCIIEKUBAIOTCA
BHECEHHBIE 10 3aMEYaHUAM U3MEHEeHHsI. DTUM (popMaibHas HHCIEKIIUS TOX0Ka Ha aBTOMAaTU3HPOBAHHOE
TECTUPOBAHUE — CIUCKM 3aMEYaHU HMMEIOT MHOr0 OOIIEro ¢ OTYETaMHU O BBIOJIHEHUU TECTOBBIX
IIPUMEPOB.

B xome ¢opManbHOl WHCHEKIIMM TPYNION CHEIUATUCTOB OCYIIECTBISAETCS HE3aBUCHUMAs
MPOBEPKAa COOTBETCTBUS HMHCIEKTHPYEMBIX JOKYMEHTOB MCXOJHBIM JIOKyMeHTaM. He3aBucuMocTh
MIPOBEPKU OOecreyrBaeTcsl TeM, YTO OHa OCYILIECTBIISIETCS WHCIEKTOpPAMM, HE Y4YacTBOBABIIMMH B
pa3paboTKe HHCIEKTUPYEMOTo TOKyMeHTa. Bxomamu mnpouecca (HopMalbHOM HHCIEKLIHHU SIBIISIOTCS
WHCIIEKTUPYEMbIE JOKYMEHTHl W MCXOJHBIC JTOKYMEHTBI, a BBIXOJaMH — MaTepHallbl WHCIEKIINH,
BKJIIOYAIOIUE CnucoK OOHAPY)KEHHBIX ~ HECOOTBETCTBMH M pemieHHe 00 HM3MEHEHHWH cTraTyca
MHCIEKTUPYEMBIX JIOKYMEHTOB. pUC. | WITIOCTPUPYET Mecnmo GOpMalbHOW HHCIEKIMK B IIpoIecce
pa3paboTKu MPOrPAMMHBIX CHCTEM.
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Puc.1. Mecto hopManbHOI HHCIEKIIUU B IIpoIiecce pa3paboTKU MPOrpaMMHBIX CUCTEM

Xoxa padoThI:

3aganue 3. Cnenys ykasaHMsM, CO3/JaiTe MporpaMMy, KOTOpasl 3allpalldBaeT y HOBOIO
COTpYOHUKa UM, (paMUIUI0 U JaTy poKIAeHHUS. Bbl Oyaere XpaHUTh 3Ty HMH(POPMAIMIO B CBOWCTBAX
HOBOTO KJlacca ¢ MMeHeM Person, W co3maguTe METOJ Kiacca, KOTOPBI OyHeT BBIYUCIATH TEKYLIHH
BO3pAacT HOBOTO COTPYAHMKA. DTOT MPOEKT HAyYUT Bac CO37aBaTh COOCTBEHHBIE KJIACCHI, HK3EMILISPHI
KJ1acCcOB (OOBEKTHI) a TAKKE KaK MCIOIB30BATh ITU KJIACCHI B IPOIIEIypax COOBITHI Ballel MpOTrpaMMBl.

JloGaBneHue B Balll MPOEKT HOBOTO Kilacca

Knacc, onpeneneHHbli 01b30BaTeNeM, O3BOJISET ONPECIIUTh B IPOrpaMMe Ballld COOCTBEHHBIE
00BEKTHI, KOTOPbIE UMEIOT CBOMCTBA, METO/IbI U COOBITHS, TOUHO TaK e, KaKk 0ObEKThI, CO37aBaeMble Ha
dhopmax Windows ¢ momoIibio 31eMeHTOB yrpasiaeHus: u3 O0aactu 3aeMeHToB. UTOOB 100aBUTH B Balll
MIPOEKT HOBBIN Kiace, menakHuTe B MeHio [Ipoekt (Project) na komanne Jlo6aButs kmacc (AddClass), a
3aTeM OIpEeJeNUTe 3TOT KIAcC C MOMOIIBI0 KOJa MPOTpaMMbl U HECKOJBKUX HOBBIX KITFOUEBBIX CIIOB
VisualBasic.

Co3nanue npoexta PersonClass

1. 3anmycrute MicrosoftVisualStudio2019, 3zatem co3maiitTe B CBOell Mamnke HOBBIH MPOEKT C
umenem MyPersonClass.

2. Hcnonw3yiite anement ympasieHus Label u nobaBere B BepxHedt uwacti dopmbr Forml
JUTMHHYIO METKY.

3. MUcnonw3yiite snemeHT ymnpasieHus 1extBox u Hapucyiite moa MeTKod JBa IIMPOKHUX
TEKCTOBOTO TTOJIS.

4. HWcnonw3yiiTe anemeHT ynpasinenus DateTimePicker u Hapucyiite moa TEKCTOBBIMH TOJISIMHU
00BEKT BbIOOpA AATHI U BpEMEHHU.

5. Hcnonb3yiiTe snemeHT ympasieHus Button m Hapucyiite moj oObeKkToM BbIOOpa JaThl U
BpPEMEHU KHOIIKY.

6. VYcraHoBuTe A7 00BEKTOB (POPMBI CIIETYIOIINE CBOMCTBA:

Oo0bekT | CBoOliCTBO YcTraHnoBKa

Labell Text BBeaure umsi, haMumiInio u 1aTy pokKJIEHHs COTPYTHHKA.

TextBox1 Text 4098




TextBox2 | Text damunus

Buttonl Text OTo0Opa3uTh 3a1UCh

Forml Text Knacc Person

7. Barma ¢opma 10/1KHA BBITJISIIETh PUMEPHO TaK.

Orto 0a30BBI HMHTEpdeiic moib30BaTess sl (OPMBI, KOTOpas OINpPEeNsieT 3alich HOBOTO
corpynHuka ¢upmbl. (Ota Gopma He MOAKIIOUEHA K 0a3e MaHHBIX, TaK YTO XPAHUTHCS MOXKET TOJIBKO
OJTHa 3amuch.) Temeps BBl JODKHBI T0OABUTh B NMPOCKT KJIACC U XpaHEHUS WH(POPMAIMU W3 ITOH
3aITHCH.

8. Ilenkuure Ha Komanze /Jobasums kiacc(AddClass) B mento Ilpoexm (Project). VisualStudio
OTKPOET JUAJIOTr0BOE OKHO /[obasnenue Hogoeo snemenma (AddNewltem), mokazaHHOE HUXKE.

JuanoroBoe okHo JloOaBiieHHE HOBOTO 3JIEMEHTA JaeT BO3MOYKHOCTh 33J]aTh MMs BAIIETO Kjlacca.
Korna BbI mpucBoWTe MMs, 0OpaTHTE BHHUMAaHHE, YTO BbI MOXETE COXPAHHTh B HOBOM MOJYJIE Kiacca
HECKOJIbKO KJIACCOB M YKa3aTh UMsI, KOTOpOE OyJIeT /Ui HUX OOIIUM.

9. Bsemute B TekctoBoM moiie Mws(Name) ums Person.vb, a 3arem mienkuure /Jobasumo.
VisualStudio otkpoet B Pemakrope koja mycToit MOay b Kiacca v 100aBuT uMs (aitma Person.vb B Bamr
npoekT B Obo3pesamerne peuteruil, Kak MOKa3aHO Ha PHCYHKE.

O0bsiB/IeHHE NTepeMeHHbIX KJlacca

[Ton onepaTopom nporpammbl PublicClassPerson BBenuTe crneayromnine o0bsIBICHHS IEPEMEHHBIX

3nech BBl OOBSBISAETE JIBE IMEPEMEHHBIC, KOTOpBIE OYyIyT HCIOJIB30BaHBl MCKIIOYHTEIBHO B
MoOJyJie Kjacca JUis XpaHEHUs 3HAYCHWH JBYX CTPOKOBBIX CBOMCTB. I[lepemMeHHbIE OOBSIBICHBI C
MIOMOUIBIO KJIIOUEBOro cioBa Private, Tak kak mo coryamenuto VisualBasic mporpaMMHUCTBI JTOJKHBI
JiepaThb BHYTPEHHHE IIEPEMEHHBIE KJlacCa 3aKpbITBIMU - JPYIMMM CJIOBaMH, HEIOCTYNHBIMHU [UIS
IIPOCMOTpa U3BHE CaMOT'0 MOAYJIS Kiacca.

Co3nanne cBOMCTB

1. Ilox oObsiBIEHHEM MEPEMEHHBIX BBEIUTE CIEAYIOLIUN ONEpaTop MPOrpaMMbl U HAKMUTE
knaBuny (Enter):

DTOT omepaTop CO3JaeT CBOWCTBO Bamiero kijacca ¢ mMmenem FirstName, kotopoe mmeer THI
String. Koraa Bel Haxkmete (Enter), VisualStudio HeMesIeHHO cO3/1aCT CTPYKTYPY KOJa JUIsl OCTaIbHbBIX
JJIEMEHTOB OOBSABIICHHS CBOMCTBA. TpeOyeMbIMU »dieMeHTaMu sBISIOTCSA: OJok Get, KOTOPBIA
OIpeJieNIAeT, 4YTO MPOTrPaMMUCTBI YBHUJAAT, Korjga OyayT mpoBepsaTh cBoiicTBo FirstName, Omox Set,
KOTOPBIM Onpeesnser, 4To Npou30iiier, koraa cBoictBo FirstName Oyner ycTaHOBIEHO WM U3MEHEHO, U
oneparop EndProperty, KoTopsiii 0TMe4aeT KOHEI MPOIeyphl CBOMCTBA.

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

KnroueBoe cinoBo Return ykassiBaer, uTto mpu oOpaumieHun K cBoicTBY FirstName Oyxer
BO3BpallleHa cTpokoBas nepemeHHas Namel. [Ipu ycTtaHoBke 3HaueHHs CBOMCTBa OJ0K Set mprcBauBaeT
nepemenHoit Namel crpokoBoe 3Hauenwe. OOpatuTe oco0oe BHUMaHWE Ha TepeMeHHYyl Value,
UCMOJb3YyEMYIO B MPOLEAYPaxX CBOUCTB A 0003HAYCHMs 3HAYCHMS, KOTOPOE MPUCBAUBAETCS CBOMCTBY
KJlacca TMpU €ro yCTaHOBKe. XOTS ATOT CHMHTAaKCUC MOJKET BBITJISAETh CTPAHHO, MIPOCTO MOBEPHTE MHE -
MMEHHO TaK CO3/1al0TCSl CBOMCTBA B AJIEMEHTaX YIpaBlIeHHs, XOTs 0oJiee CI0XKHbBIE CBOMCTBA OYAYT UMETh
3/1eCh JIOTIOJIHUTEIBHYIO MPOTPaAaMMHYIO JIOTUKY, KOTOpas OyJeT MpOBEpsTh 3HAYEHUS U MPOU3BOAUTH
BBIYHCIICHUS.

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

OTa mpoleaypa CBONCTBA aHAJOTMYHA NEPBOM, 3a HCKIOYEHHEM TOTrO, YTO OHA HMCHOJIb3YET
BTOPYIO CTPOKOBYIO nepeMeHHyIo (Name2), KOTOpyto Bbl OOBSBUIIM B BEpXHEH 4acTH Koja kiacca. Bel
3aKOHYWJIM ONpPEAENsITh JBa CBOWCTBA Balllero Kiacca. Temepb mepeijeM K MeToay ¢ uMeHem Age,
KOTOPBI OyJeT onpeaessTh TEKYLIH BO3pacT HOBOTO COTPYAHHUKA HA OCHOBE JAAThl POXKICHHUS.



Co3nanne merona

[Tox mponieaypoii cBoiicTBa LastName BBenuTe cieayroliee onpeaeaeHue QyHKIuu:

Uro0bl co3maTh METOJ KJlacca, KOTOPBIM BBIMOJIHSAET HEKOE JeicTBHE, J100aBbTE B Ball KJIacc
nporuenypy Sub. XoTsi MHOTHE METO/Ibl HE TPeOYIOT [Ulsl BBIIIOJIHEHUS CBOEH pabOThI apryMEHTOB, METO
Age, orpenielieHHBI MHOM, TpeOyeT Ui CBOUX BbluucieHuil apryment Birthday tuna Date. Dto meTon
UCIOJIb3YET AJI BBIYMTAHUSA JIaThl POKICHUS HOBOIO COTPYIHUKA M3 TEKyLIEH CUCTEMHOM JAThl METO.
Subtract, u Bo3BpamiaeT 3HaYCHHE, BHIPAKEHHOE B JHAX, JCJICHHBIX Ha 365.25 - mpuUMepHYIO IMHY
ofHoro rojga B AHAX. @yHkuus Int nmpeoOpasyeT 3TO 3HaueHHE B L€I0OE€, U ITO YUCIO C IOMOIIBIO
oreparopa Return Bo3Bpamaercsi B BBI3BIBAIOIIYIO IIPOLIEAYPY - KaK U B Cllydae ¢ OOBIYHON (pyHKIUEH.

Onpenenenne kinacca 3akonueHo! Bepautech k popme FOrml m mcronp3yiiTe HOBBIM Kiacc B
poIeype COOBITHS.

Coser. X0Ts B JaHHOM IIPUMEPE 3TO U HE JAEIAOCh, B PEAIbHOM IPOEKTE MOJIE3HO JOOaBUTH B
MOJIyJIb KJIAcCa JIOTUKY JUISI MIPOBEPKH THUIIOB JAHHBIX. DTO JENAETCs Uil TOrO, YTOOBI HENpPaBUIBHOE
HCIOJIb30BAHUE CBOMCTB MJIM METO/I0B, HE IPUBOAMIIO K BOSHUKHOBEHHIO OIIMOOK BPEMEHU UCIIOIHEHMUS,
13-3a KOTOPBIX BBIIOJHEHHUE TPOrPaMMBbI MOXKET ITPEPBATHCA.

Co3manne 00beKTa ¢ IOMOIILI0O HOBOT'O KJIacca

1. Hlenknute B ObO03peBarene pemeHuii Ha 3Hauke Forml.vb, a 3arem Ha KHONKEOTKpHITH B
koHcTpyKTope. [losiBuTcsa untepdeiic noms3zosarens Forml.

2. YtoOsl oTKpEITh B PenakTope koma mpoueaypy coositus Buttonl Click, caenaiite nBoitHON
LIETYOK MBIIIbIO Ha KHONIKE OTOOPa3uTh 3alUCh.

3. Bsenute cnenyromnye onepaTopsl MPOrpaMMBbl:

Ora mpouenypa coxpaHseT B oObekre ¢ uMmeHeM Employee, kotopslii umeer Tum Person,
3HAuYeHUs, BBEJCHHbIE MoJIb30BareneM. KitoueBoe cioBo New yKas3bIBAa€T, YTO Bbl XOTUTE HEMEIJIEHHO
co3llaThb HOBBIM 3K3eMIUIlp oObekta Employee. Ternepb HYXKHO OOBSBUTH NMEPEMEHHYIO C IMOMOIIbBIO
KJlacca, CO3JJaHHOTO BaMu camuMmu! 3ateMm mporenypa oObsBIsSeT nepeMeHHylo ¢ umeHem DOB tuma
Date. Ona Oyner XpaHUTh JaTy, BBEIECHHYIO IOJb30BaTENIEM, U ycTaHaBiIMBaeT cBoiictBa FirstName u
LastName o0nexkta EmployeepaBHpiMU MEHHU U (paMUIINH, BBEICHHBIM B JIBA 00bEKTa TEKCTOBBIX MOJIEH
¢dopmbl. 3HadueHHe, BO3BpallaeMoe OOBEKTOM BbIOOpa JaThl M BPEMEHH, COXpaHSETCs B MEPEMEHHOI
DOB, a mocneanuii omeparop mnporpammbl OTOOPa)KaeT OKHO COOOIIEHHS, COJEprKallee CBOWCTBA
FirstName u LastName, a Takke BO3pacT HOBOT'O COTPYAHHUKA, OMpPEICIIEHHbI METO1I0M Age, KOTOPbIii
npu nepefaue B Hero nepemeHHoi DOB BoszBpamiaer nenoe 3HaueHue. Kak TOJIbKO BbI ONpeaenuiv
KJIacc B MOJIyJIe KJlacca, ero JIETKO MOXKHO MCIIOJIb30BaTh B MPOLEType COOBITHS.

4. Yto0bl 3amycTUTh Hporpammy, uienkHuTe Ha KkHonke Haware ormanky (F5).B cpene
pa3pabOoTKK NOSABUTCS MHTEP(EIC MM0JIb30BaTeNsl, TOTOBBIN K MPUEMY BalllUX JaHHBIX.

5. Bsenure B TekcToBoe noje FirstName Baiie ums, a B TekctoBoe nose LastName - ¢pamumnuto.

6. IllenkHuTe Ha pacKpbIBaIOLIEMCs CIIUCKE 00BEKTa BHIOOPA JaThl U BPEMEHHU, U MPOKPYTHUTE
€ro J10 Balllel JaThbl POXKICHMUS.

CoBer. Bbl Moxere OBICTPO HPOKPYTHTH CIIMCOK, ILIEJIKHYB B OTKPBITOM JHMAJOrOBOM OKHE
oOBbeKTa BbIOOpa naThl Ha mojie rona. [losBarca HeOosblIME CTPENKH MPOKPYTKH, U BBl CMOXETE
NEepeXOoAUTh Cpa3y Ha roJl BIepel] WM Hazaa. Takke MOXKHO OBICTPO MEperTH Ha HY)KHBIM BaM Mecsll,
LIEJIKHYB Ha M0JIe MecAlla, a 3aTeM Ha Mecs1e B TOSBUBIIEMCS MEHIO.

Bama ¢opma Oynet BHITTIAAECTh IPUMEPHO TaK.

7. Illenkuure Ha kHonke OTOOpa3uTH 3anuch. Bamia nporpaMmma coxpaHseT 3HaUYeHUS] UMEHH U
damMuIuM B CBOMCTBaX M HCHOJB3YyeT MeTOoA Age JUIsl BBIYHCICHHS TEKYIIEro BO3pacTa HOBOTO
coTpyaHuka. [losBUTCS TuanoroBoe OKHO C pe3ylbTaToM.

8. UTo0BI 3aKpHITh 3TO OKHO cooOrieHus, menkaute Ha OK, a 3aTeM ModKCnepuMEeHTUPYHTE ¢
HECKOJIbKUMH Pa3IMYHBIMU 3HAUEHUSAMHU J1aT, mienkas Ha OTodpa3uTh 3aluch KaXIblid pa3, KOoraa B
MEHSETE 3HAUECHUE T0JIS AAThI POKICHUS.

®opma npeacTaBiaeHus pe3yJabTara:
1. Texkct nomxen O6bITh HanucaH mpudTom Times New Roman, 12. UHTepBan Mexay CTpokaMu U
a63aunamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKCTa — 1o MUpuHe cTpaHuIibl. CKPUHIIOTHI



HeoOxoauMo noanucats. Ha3Banue npaktudeckoil paboTsl, 1esb padoThl, X0 padoThl, BEIBOJ,
OTBEThI HAa KOHTPOJIbHBIE BOIIPOCHI AOJKHBI OBITh BBIJICJIEHBI )KUPHBIM IIPU(PTOM.

3axinroueHue (BbIBObI).

Crnucok UCToJIb3yeMOM JIUTEPATYPhI.

wmn

KoHTposbHbIE BOPOCHI:
Kak co3gaercs 3anuiieHHbIi 010K koaa?
Kaxk onuceiBaeTcs nponeaypa 00paboTKH KOHKPETHOTO HCKITFOUCHHS?
Kak renepupyercs uckitoueHue?
Kak M0XHO OrpaHMUYUTh CIIUCOK UCKITFOYCHHI, KOTOPBIE MOT'YT T€HEPUPOBATHCS B QYHKITUN?
Kakue ommbku B mporpaMMax CymiecTByIOT?
Yto NoHMMAIOT MO OTIAJKOU MpOorpaMMbl?
UYem oTs1agKa OTIMYAETCS OT TECTUPOBAHUSA?
Yro Takoe oTiiaaka?
Kakue HHCTpyMEHTBI OTJIAJIKA BaM U3BECTHHI?
0. MeTtonpl OTIIaKH.
1. Kakue BHIBI HHCIIEKIIMH KOJIa BBl 3HaeTe?
12. Onpenenure MOHATHUS KIIACC, DK3EMIUIIP Ki1acca, 0ObEKT.
13. Ha kakue 3Tansl MOKHO pa3OUTh IIPOIECC CO3aHuUs IK3EMILISIPOB Kiacca.
14. Kak co3matb 0a30BbIii (paiis Ki1acca, KaKoi KO/ OH COJICPIKHT.

RBPBOooo~NOR~wNE

Kpurepum ouenku:

PaboTta BEINONHEHA IONHOCTEIO W HE COACPKUT OMIMOOK, CTYACHT YYel M PacCMOTpPEN
0COOEHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET — OLEHKA OTIMYHOY.

PabGoTta BbITIOIHEHA TMOJTHOCTHIO, HO COJEPKUT HE OoJjiee IBYX OIIMOOK, CTYJIEHT y4el u
paccMoTpesl 0COOEHHOCTH MPEAMETHON 001aCTH U TPAMOTHO MPEACTABUI OTYET — OLIEHKA «XOPOIIIO.

Pabora BhInosHEHa ¢ omMOKaMM, CTY/IEHT HE IMOJHOCTBIO Y4€l M PaccMOTpesl OCOOEHHOCTH
IPEeIMETHOM 007aCTH U MPEICTaBUI KPATKUI OTUET — OLIEHKA «yOBIETBOPUTEIHHO.

Pabora BeImonHeHa ¢ rpyObIMH OMIMOKaMH, CTYIAEHT HE y4yel OCOOEHHOCTH NpeIMEeTHOMN
00J1aCTH, OTYET COCTaBJIEH HETPAMOTHO — OLIEHKA «HEYAOBJIETBOPUTEILHOY.



JlabopaTopHoe 3aHsiTHe Ne 22
TecTupoBanue uHTepdeiica MoJIb30BaATE/ISA CPEACTBAMU HHCTPYMEHTAJIBHOI cpelbl pa3padoTku

Heas: dbopmupoBaHHe HABBHIKOB pa3pabOTKU TpadHUuecKUX MOJIb30BATEIbCKUX HHTEPHEHCOB C
ucnoibp3oBanueM cpenctB MS Visual Studio 2019.

Beinosinus patdory, Bel Oyaere:

ymemp:

— Y2 ucnons30BaTh METOABI JUIS MOMYYSHHUsSI KOJAa C 3aJaHHOW (PYHKIHOHAIBHOCTBIO M CTEMEHBIO
KauecTBa;

— Y3 aHanmM3upoBaTh NPOEKTHYIO U TEXHUUECKYIO IOKYMEHTAIIHIO;

— Y6 onpenensaTb UICTOYHUKH ¥ TIPUEMHHKHU JTAHHBIX;

— Y8 BBIIOJHATH OTJIAJKY, UCIONB3YSd METOIbI M MHCTPYMEHTHI YCIOBHOM KOMIWJIAIMHU (KJIacChl
Debug u Trace);

— Y9 onleHuBath pazMep MUHUMaJIbHOIO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBbIE TAKETHI K TECTOBBIE CLICHAPUH;

— Y11 BbIABIATH OIIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CllelM(pHKalni;

— V13 BbINOIHATH TECTUPOBAHNE UHTETPALNY;

— V14 opranu3oBbIBaTh IOCTOOPAOOTKY TAHHBIX;

— V15 co3aaBath KJIaCChI- UCKIIIOUCHHUS HAa OCHOBE 0A30BBIX KJIACCOB;

— Y16 BBIIONHATH pyYHOE ¥ aBTOMATH3UPOBAHHOE TECTUPOBAHUE IIPOTPAMMHOTO MO/TYJIS;

— Y17 ucnonbs30BaTh HHCTPYMEHTAJIBHBIE CPECTBA OTIIA/IKU POrPAMMHBIX ITPOTYKTOB.

MarepuajbHoe odecnedyeHne: MepCoHaIbHBIA KOMIBIOTED, cpeda mporpammupoBanus Visual
Studio 2019.

3ananmne:

1. Onpenenuts NpeIMETHYIO 00JIaCTh U cepy NPUMEHEHHs TPOrPaMMHOTO MPOIYKTA.

2. OmpenenuTs IEIEBYIO ayIUTOPHIO.

3. Toctpouths omucarenbHyr0 MoJelnb moib3oBaTens (mpopuis). Ilpu HeoOxomammoctn —
BBIJICJIUTH TPYIIIBI TIOJTH30BATEINCH.

4. CdopmupoBaTb MHOXECTBO CIEHApUEB IIOBEIEHUS IOJIb30BaTeNell Ha  OCHOBaHHMHU
COCTaBJICHHON MOJIEIIH.

5. Bbpienuts (QyHKIMOHANBHBIE OJOKM TPWIOKEHHS M CXEMy HaBUTallUM MEXIy HUMHU

(cTpyKTYpy Auanora).
6. IlpoBectu TecTupoBaHue uHTeperica NoaIb30BaTENS.

Kpartkue TeopeTrnyeckue cBeleHUus:
Teo Manaen B cBoeil paboTe BBIACISIET YETHIPE dTama pa3paOdOTKH IOJIb30BATEIHCKOTO
uHTepdeiica, a IMEHHO:
— cbop u ananu3 nH(GOpPMAIUU OT MOJIB30BATENEH;
pa3paboTKa MoJIb30BATEIHCKOTO HHTEpderca;
MMOCTPOCHHE TOJIb30BATEIHCKOTO HHTEpdeEiica;
MOATBEPKICHHE Ka4eCcTBa MOJIb30BaTEILCKOTO HHTEpdeiica.
[TepBoiii mar — ompezaenenue npoduis monb3oBarens. [Ipodunb momp3oBaTeNns OTBEYaeT Ha
Bompoc: «YTo mpeacTaBiseT Hal IMOJIb30BaTenb?». OH TMO3BOJSET HaM COCTABUTH IMPEJCTaBICHUE O
BO3pacTte, 00pa3oBaHUM, IPEANOYTCHUSIX TOTh30BaTENEH.
BTopoii mar — ananu3 CToAImMX nepest Mojab30BaTe MU 3a/1a4.
AHanmu3 CTOSIIMX TMeped MOJb30BaTeNIMM 3aJad — 3TO ONpEJEJICHUE TOro, 4Yero XOTAT
MOJIb30BATEIN U KaKUM 00pa30M OHHM COOMpAIOTCS peliaTh CBOU 3aauu.



KonuenTyanbHOe MPOEKTUPOBAHUE €CTh OMNpeAeTeHHE OOIIel CTPYKTYphl U B3aHMMOACHUCTBUS
npoaykrta. Ilo onpenenenuto Anana Kynepa, KoHIeNTyanbHble IPUHIMIBI IPOCKTUPOBAHUS «TIOMOTAIOT
OIIPEJICNIUTh CYIIHOCTh MPOAYKTa U €ro MEeCTO B 00jee HIMPOKOM KOHTEKCTE MCIOJIb30BAHHUS, KOTOPBIHA
TpeOyeTcsl 0JIb30BaTEAM.

KonuenryanbHO€ IPOEKTUPOBAHNE BKIIIOUAET:

— ompeneneHue TUIa uHTEepdeiica Oyaymero npuioKeHus (MOHOIOJIBHBINA, BpEMEHHBIH, (JOHOBBIN);
— OpraHM3anuio HHPPACTPYKTYpPbI B3aNMOACHCTBHS,

Cornacno ompenenenuto Anana Kymepa, Tun wuHTepdeiica ompenenser IM0BeISHYECKYIO
CYIIHOCTb NPOJYKTa, TO €CThb TO, KaK OH NpeAbsABIseT ceds moib3oBarento. Tum mHTEepdeiica — 310
Croco0 onucaTh TO, KAk MHOTO BHUMAaHUS T0JIb30BATENb OyIET YACHATh B3aUMOJCHCTBUIO C IPOIYKTOM,
U KaKuM 00pa3oM IpOAYKT OyJieT pearupoBaTh Ha 3TO BHUMaHHUE.

Crnemyer OTMETHTHh 3aBHUCHMOCTb TuNa HHTepdelica OT HCHOIb3YyeMOW TEXHHYECKOU
1aTGopMBbl:  MEPCOHAIBHOIO KoMIbioTepa, IMHTepHeT, HH(MOPMAIMOHHBIH KHOCK, MOOWIbHOE
YCTPOMCTBO, OBITOBASI TEXHUKA.

[TprMeHHUTENBHO K IIPOrpaMMaM, KOTOpble pa3pabaThIBAIOTCS Uil COBPEMEHHBIX IEPCOHAIBHBIX
KOMIIBIOTEPOB, B JIUTEPATYPE TAK)KE UCIIOJIB3YETCS] TEPMUH «HACTOJIBHOE MPUITOKEHHUED.

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

K npunoxeHusMm MmoHononvHoco muna OTHOCSATCS HPOrpaMMbl, KOTOPbIE IOJHOCTBIO
3aBJIaZICBAlOT BHMMAHHUEM I[10JIb30BATeNsl HA JJIUTENIbHbIE NEpUoAbl BpeMeHu. /s NpOayKTOB C
MOHOMNOJBHBIM HHTEp(eHcoM XapakTepHa JUIMTeNbHas padoTa B TEUEHHE JUIMTENbHBIX OTPE3KOB
BpemeHu. B mpomecce pabora mONb30BaTENss MOHOIOJBHBIA TPOAYKT SBISETCS €ro OCHOBHBIM
MHCTPYMEHTOM U ITpeodiiaiaeT Hajl OCTaIbHBIMH.

[Tpunoxxenue e6pemenno2o muna TPUXOOUT U YXOAWUT, Mpelaras OAHY (QYHKUUIO U
OrpaHUYEHHBI HAOOp CBSA3aHHBIX C 3TOW (DyHKIMEN 3JIeMEHTOB ympasieHus. [Ipunoxkenue 3Toro Tumna
BBI3BIBACTCSI TIPU HEOOXOJIUMOCTH, JI€TaeT CBOIO paboOTy M OBICTPO MCUE3aeT, MO3BOJISIS MOIB30BATEIIO
IPOJOIDKUTh TpPEpBaHHYIO (Kak MpaBWIO, B OKHE MOHOIOJBHOIO NPUIOXKEHUS) JAEATEIbHOCTb.
TunuvHbI pUMeEp clieHapusi paboThl C BpEMEHHBIM TpHIIOKeHHeM — BbI3oB [IpoBomarka Windows ms
MIOMCKA U OTKPBITHUS ApYyroro ¢aiia B To BpeMs, KOra MoJIb30BaTelb yXKe pelakTupyeT oauH ¢aitn B MS
Word.

@DOHOBBIMHM HA3bIBAIOT MPUIOKEHHUS, KOTOpPblE B HOPMAJIbHOM «pabouyemM» COCTOSHUM He
B3aMMOJICICTBYIOT C MOJIb30BaTeaeM. Takue mporpaMMbl BBIOJIHSIOT 337aud, KOTOPbIE B IIEJIOM BaXKHBI,
HO He TpeOyroT BMEIIaTeNbCTBA MMoIb3oBaTelis. [Ipumepsl: apaiiBep npuHTepa, MOJIKIOYEHUE K CETH.

WndpactpykTypa B3aUMOJEHCTBUS BKJIIOYAeT BapHaHThl MOBedeHUs npuioxeHus. CoznaHue
MHPACTPYKTYPHI B3aUMOJICHCTBUS MPEATOIaraeT BoIIOJHEHNE eCTH maros [2, c. 164]:

[ar 1. Onpenenenue popm-pakropa, TUMA MPHUIOKEHUS U CIOCOOOB yIIPaBICHHUS.

Hlar 2. Onpexnenenne GyHKIMOHATBHBIX U MHPOPMAITMOHHBIX 3JIEMEHTOB.

Hlar 3. Onpexnenenne GyHKIUOHATIBHBIX TPYIIT U HEPAPXUUECKUX CBSI3EH MEXy HUMH.

[Har 4. MaketupoBanue o61ieit ”HGPACTPYKTYPbI B3aUMOACHCTBHSI.

[Har 5. Co3gaHue KIIIOYEBBIX CLIEHAPUEB.

[Har 6. BeinonHeHre NpoBEPOYHBIX CLIEHAPHEB /IS BEpUPUKAIIHN PEIICHUH.

®opm-(pakTop — 3TO 3aBUCHUMOCTb BHJA IOJH30BATEIbCKOIO HHTEpdeiica OT HCIOoJIb3yeMOoi
TEXHUYECKOH TIaT(POPMEI.

OyHKIMOHATbHbIE U WH(GOPMAIIMOHHBIE AJIEMEHTHI — 3TO 3pUMbIe NPEACTaBICHUs (YHKUUN U
JAHHBIX, JIOCTYIHBIE IIOJI30BATENI0 IOCPEACTBOM HHTepdeiica. DTO KOHKPETHBIE MPOSIBICHUS
(GYHKIMOHATIBHBIX U MH)OPMAIIMOHHBIX MOTPEOHOCTEH, BBISIBICHHBIX HA CTQAUU BBIPAOOTKH TpeOOBaHUH.

WHupopmalinoHHbIE 3JIEMEHTHI — 3TO, KaK MPaBuIIo, pyHAaMEeHTaIbHble 00bEKTHl HHTEPAKTUBHBIX
IIPOJYKTOB.

OYHKIMOHAIBHBIE 3JEMEHTHl — O3TO ONEpalud, KOTOPbIE MOTYT BBIIOJHATHCA HaJ
MH(POPMALIMOHHBIMH OOBEKTaMU W MPEJCTABIAIONIMMU 3TH OOBEKTHI 3eMeHTaMu uHTepdeiica. B
OOJILIITMHCTBE CydaeB (PYHKIIMOHATBHBIC SJIEMEHTHI MPECTABIISIOT COO0W MHCTPYMEHTHI, paboTaromue ¢
MH(OPMALIMOHHBIMH JIEMEHTAMHU, a TaK)Ke KOHTEHHEPHI, coiepKaliie HHPOPMAIIMOHHBIC 3JIEMEHTHI.



MaketupoBanue o0meil nHGPacTpyKTypsl B3aumozewcTBus Ananom Kymepom [2, c. 169]
OXapaKTepU30BaHO Kak «da3za MPAMOYTOJIbHUKOBY», MOCKOJIBKY JCKH3bl Oyaymiero wuHTepdeiica
HAUYMHAIOTCS C Pa3/IelCHUs] KaXJO0TO INPEACTABICHUS Ha MPSIMOYrOJbHBIE O0JACTH, COOTBETCTBYIOIIUE
MaHEeJsIM, 3JIEMEHTAM YIPaBJIEHUS W APYTMM BBICOKOYPOBHEBBIM KOHTeiHepam. [lpum sToM Kaxaomy
NPSMOYTOJIBHUKY NA€Tcs CBOE Ha3BaHME M IIOKA3bIBACTCS, KaKMM 00pa3oM OJHa TpyIa 3JIEMEHTOB
MOXET BIMATH Ha Jpyrue. CoaepkaTeiapbHO 3TOT IIAr MpeIHa3HA4eH Uil MCCIIEIOBAaHUS Pa3IMYHBIX
BapUaHTOB MpPEJCTaBICHUA MHPOPMALUU U (HYHKIMOHAILHOCTH B MHTEpdeiice, Mpu 3TOM 3aTpaThl Ha
BHECEHUE U3MEHEHU TOJIKHBI ObITh MUHUMAJIbHBI.

W3BecTHEI 1Ba BUJIa MAKETOB: C KECTKOW KOMIIOHOBKOW U 0€3 KOMIIOHOBKH.

IIpu 3TOM Maker ¢ KECTKOH KOMIIOHOBKOM:

—  COJIEPKUT B3aMMHOE PACIIOJIOKEHUE FIIEMEHTOB U BU3YaIbHYIO HH()OPMAIIHIO O IPUOPHUTETAX;
— OorpaHuyuBaeT paboTy rpaduueckoro auzaiHepa.
O Juid MakeTa 6e3 KOMIIOHOBKU XapaKTepPHO TO, YTO OH:
— HE COACPKUT TpaPuuecKOro MpeCTaBICHUS YIEMEHTOB,;
— COJEPKUT TEKCTOBOE ONKCAHUE 3JIEMEHTOB U UX IPUOPUTETOB;
— He orpaHu4MBaeT paboTy rpaduyueckoro au3aiHepa.

Cuenapuil omnpenensercss Ananom Kynepom Kak CpeicTBO ONUCaHMSI HAEAIbHOIO  JUIS
MOJIb30BaTeNs B3aMMOJCHCTBHUSA. VICTOKM ATOro MOHSATUS BOCXOAAT K myOsukamnusm coobmectBa HCI
(Human-Computer Interaction — B3auMojeiicTBHE YeJIOBEKa M KOMIIBIOTEpA), TJAC OHO YBSI3bIBAIOCH C
yKa3aHUEM Ha METOJl peUIeHUs 3a7a4 MPOEKTUPOBAHUS Yepe3 KOHKPETU3ALNIO, KOTOpas MOHUMAalach KaKk
HCIOJIb30BaHUE CIIELUAIbHO COCTaBJIEHHOIO paccka3za, 4yToObl OJHOBPEMEHHO KOHCTPYHMpPOBaTh H
WUTIOCTPUPOBAaTh MPOEKTHbIC pemieHuss [2, c. 148]. IlpumMeHeHwe cleHapHOro mnoaxoda K
MIPOEKTHUPOBAHMUIO, KaK Mmoka3aHo B kaure Kappomna «Making Use» (Carroll, 2000), cocpenoTodeno Ha
ONMMCAaHUU TOTO, KAK IOJIb30BATEIM PEIIAIT 337auyd. [akoe ONHMCAHHE BKIIOYAET XapaKTEPUCTUKY
0OCTaHOBKM pabodyeld cpeapl, a TakKe areHTOB, WM JCHCTBYIOIIMX JIAI, KOTOPBIC SIBISIOTCS
abCTpaKTHBIMHU MPEICTABUTEISIMU MOTIb30BATENEH.

CueHapuy, OCHOBAaHHbIE Ha IE€PCOHA)XaX, €CThb KpaTKHE ONHCaHUs OJHOro uiu Oonee
MIEPCOHAXKEH, MPUMEHSIONINX MPOTPaMMHBIN NMPOIYKT I JNOCTH)KEHUS KOHKpPETHBIX Leneil. CueHapun
MO3BOJISIIOT HAYMHATHh MPOEKTUPOBAHME C paccKas3a, ONMCHIBAIOUIETO HWICAIBbHBIN C TOYKU 3pEHUs
MepCOHaXa OIBIT, IPU ATOM (POKYyCHPYs BHUMaHUE Ha JIOASX, UX 00pa3e MbBICIU U TOBEIECHUM.

[Ipotiecc BbIpaOOTKH TPeOOBAHHI C HMCMOJIb30BAaHUEM IMEPCOHAKEN U CIIEHAPHUEB COCTOUT W3
CJIEIYIOLIUX MSATH IIaroB:

[IIar 1. [TocTtanoBka 3a7a4 u onpeneneHrne odpasa MpoayKTa.

[Tar 2. Mo3roBoii mwrypm.

[ITar 3. BeisBieHne 0xXugaHui IEPCOHAKEH.

[ar 4. PazpaboTka KOHTEKCTHBIX CLIEHAPUEB.

[ar 5. BeisiBienue TpeboBaHMIA.

KiroueBoil clieHapuil ONMCHIBAET B3aMMOJCHCTBHE IMEPCOHAXKA C CHUCTEMOW B TEpPMHHAX
JIEKCUKOHA UHPPACTPYKTYpbI B3auMozecTBusl. OH OTpa)kaeT MarucTpajibHble yTH BHYTPHU UHTEpdeiica,
UCTOJIb3yeMble IEPCOHAXEM Yallle BCero (Hampumep, exxeAHeBHO). KiroueBble clieHapuu cOCpea0TOYECHbI
Ha 3a7adax. Hampumep, B citydae mprIoKeHUs 711 paOOTHI C SJIEKTPOHHOM MOYTOMN KIIFOYEBBIEC JCUCTBUS
— 3TO MPOCMOTP U CO3[JaHHE HOBBIX COOOIIIEHUH, a He HACTPOKKa HOBOT'O TIOYTOBOTO CEPBEPA.

KnroueBsie cuieHapuu, Kak NpaBUiio, SBIISIOTCS PE3YJIbTATOM Pa3BUTHUSI KOHTEKCTHBIX CLICHAPUEB,
HO IIeJICHAIIPABJICHHO OIMCHIBAIOT B3aMMOJIEHCTBHE MEPCOHAXA C PA3IMYHBIMU (YHKIHOHAJIBHBIMH U
MH(OPMALIMOHHBIMU 3JIEMEHTaMH, COCTABIISIOIIMMHU OOIIYI0 HH(PACTPYKTYPY B3aUMOJCHCTBUS.

KoHTeKkcTHBIE CIIeHapUM COCPEAOTOYEHbl Ha IEeNsAX, JK€ KIIIYeBble ClieHapuu OoJblie
COCpEeIOTOUYEHBI Ha 3a/layaX, HaMEKH Ha KOTOpbIE WJIM OMHCAHUS KOTOPBIX COAEpPkATCs B KOHTEKCTHBIX
CLICHApUsX.

BoinosineHue padoTnbi:

B kawectBe OCHOBBI JJIsl BBINOJHEHUS JAaHHOW J1abopaTopHOW pabOThl MpeisaraeTcs
MCIOJIb30BaTh OJTHO U3 paHee pa3pabOTaHHBIX MU MPUIOKEHHH.



IIpenmernasi obiactb M cdepa npumeHeHusi. lIpaBUiIbHOE oONpeneneHUE STUX ACHEKTOB
SIBISIETCS OCHOBOM it pa3paboTrku Ul B wacTHOCTM M Bcero mpuiokeHws B menoMm. OmnpeneseHue
1eJ1eBOI ayIUTOPHUM, HAIIPABIICH HA BBIICICHNUE U3 0OIIEH MacChl TPYNIIBI (MM TPYII) MOTEHIIUAIBHBIX
moJib30Baresieil paszpabarbiBaeMoi mporpamMmbl. EcTecTBEHHO, 4YTO IeNd, 3aJadd, CIOCOOHOCTH U
BO3MOKHOCTH TPYIII OJIb30BaTeIel OyAyT CYIIECTBEHHO Pa3InyaThCsl.

Mopenb nosab3oBarteisi, Wil npoguisb, GopMHUpPYETCsS B pe3yjbTaTe aHalu3a IeJIeBbIX TPYIIIL.
Ona otpaxaer Haubosiee oOIIME YepTHl, XapakTepHbIC Ui MPEICTABUTENCH TPYNIBI U MOXKET
MIPEJICTaBIATh CIEAYIOUIYI0 MH(POPMALIHIO O MOJIb30BaTee:

—  COLMAJIbHBIC U JeMOTrpapruecKue XapaKTepUCTHKH (BO3pAcT, MOJI, OCHOBHOM S3BIK, POJ| 3aHSATHIH,

MOTPEOHOCTH, IPUBBIYKH H T.II.).

—  YpPOBEHb KOMIIBIOTEPHOM IPaMOTHOCTH.
—  1IeJIb W 3aJ1a4i, peuiaeMble MOJIb30BaTEIEeM.
- OKpyxeHue (pabodee MecTo, KoHpHryparus 00OpPYIOBaHHS, HCIOJIb3yeMas OIepaluOHHAsL

CUCTEMA U T.I1.)

- TpeOoBaHus, crienu(UIHBIC 1151 KOHKPETHOH 11eJI€BOI TPYIIIEI.

[Tocne BbLAETIEHUS OJHOTO WM HECKOJNBKHX OCHOBHBIX Hpoduiei monbp3oBaTeneil u
olpejeNeHusl 3a/ay, CTOSILUX Iepell HUMH, NEepeXoJsaT K CIeAylolleMy 3Tamy npoektupoBaHus. OH
CBSI3aH C COCTaBIICHHEM MOJIb30BATeJbCKUX cueHapueB. CleHapuili — 3TO oOMHCAaHUE ICHCTBHIA,
BBITNIOJIHSAEMBIX MOJIb30BATENIEM B paMKax PELEHUS KOHKPETHOH 3aJauu Ha MYTH JOCTUKEHUS €ro LIEH.
O4eBHIHO, YTO JTOCTUTHYTH HEKOTOPOW L€ MOXKHO, pemas psf 3aaad. Kaxayo X HHUX MOJIb30BaTeh
MOJKET peliaTh HECKOJIBKMMH CHoco0amMH, CIIEIOBATENbHO, JOJDKHO OBITH COPMHPOBAHO HECKOIBKO
creHapuen. Uem Oosblie ux OyneT, TeM HHXKE BEPOSTHOCTb TOTO, YTO HEKOTOPHIE KIIIOUEBbIE OOBEKTHI U

orepanuy Oy1yT yIyLEHBI.

dopma npeacTaBieHus pe3yabrara:
1. Tekcr gomxken O0bITh HanucaH mpudrom Times New Roman, 12. UnTepBan Mexay cTpokamu
a63zanamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo MUpPHUHE CTpaHULbl. CKPUHIIOTHI
HeoOxonuMo moanucats. HazBanue mpakTuueckoil paboTsl, 11e1b paboThl, X0 pabOThI, BBIBO/I,
OTBETHI Ha KOHTPOJIBHBIE BOMTPOCHI JOKHBI OBITH BBIJIEJICHBI )KUPHBIM MIPUDTOM.
3akroueHue (BbIBOIBI).
3. CHHCcOK HCIONIb3YeMOi TUTEpPaTypHI.

N

KoHTpoabHbIE BONPOCHI:

Yro Takoe unTepdeiic?

Kaxkue Tumbl moap30BaTenbcKux MHTEP(ENCOB CYIIECTBYIOT?

[Tepeuncnure 3Tanbl pa3pabOTKH MMOJIb30BATENBCKUX HHTEP(EcoB?

K kakomy Ttumy unHtepdelicoB OyAeT OTHOCUTbCA HMHTepdeiic, pa3pabOTaHHBIA B JIaHHOU
nabopaTopHoii pabote?

Kakune monenu natepeiicoB CymiecTByOT?

Kakas monens untepdeiica Oyner ucnoib30BaHa B JaHHOW padore?

Yro Takoe muaiaor?

Kakue Tumbl 11anoros cymecTByoT?

Kakue ¢opmsl quanora Bel 3Haete?

10 Kakoii Tun nuanora u kakast popma auanora OyeT UCIOIb30BaHa B JaHHOH padoTe?

el NS

© 0~ o U

Kpurtepun onenkmn:

PaboTa BBITIOJTHEHA TIOJTHOCTHIO M HE COJICPIKUT OMIMOOK, CTYACHT y4ell M paCCMOTPEN 0COOCHHOCTH
MPeIMETHOM 00JIACTH U TPAMOTHO TIPECTABUI OTUET — OI[CHKA «OTIUIHOY.

PaboTa BeIMOTHEHA MTOTHOCTHIO, HO COACPKUT HE OoJiee ABYX OMIMOOK, CTYJAEHT yUuel U pacCMOTpPEI
O0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET — OI[EHKA «XOPOIIIOY.

PabGora BeImoOTHEHA C OMMOKaMHU, CTYJAEHT HE IOJHOCTBHIO y4€l M PaccMOTpeld OCOOCHHOCTH
MPEeIMETHOM 00JaCTH M MIPEICTaBUI KPATKUI OTUET — OLIEHKA «yJOBIECTBOPUTEIHHO.



Pabota BbInONHEHA C TPyOBIMU OIIMOKAMHU, CTYIEHT HE y4ell 0COOEHHOCTH MpEAMETHON 00JIacTH,
OTYET COCTABIICH HETPAMOTHO — OLIEHKA «HEYJOBJIETBOPUTEIHHOY.



JlaGopaTopHoe 3ansaTHe Ne 23
Pa3paborka TecTOBBIX MOAYJIeH NMPOEKTA ISl TECTUPOBAHMS OTHAEJIbHBIX MOYJIei, BbINOJHEHUE
(pyHKIIHOHAIBLHOTO TecTUPOBAHMS. JJOKyMEeHTHPOBaHUE Pe3YJbTATOB TECTUPOBAHMS

Hean: O3HakoOMJIEHHWE C BHAAMH ONTUMHU3AIUMU MPOrPAMMBbI, ONTUMH3ALUS WHIUBUIYAIBHOTO
MOAyJId MO BbIOpaHHOMY Mapamerpy (Bpemsi BbIIOJHEHHUS, 00beM mamsatu). CocTaBieHHE HUTOTOBOIO
oTueTa O pe3yJbTaTax TECTUPOBAHUS MPUIIOKECHHUS.

Beinosinus patdory, Bel Oyaere:

ymembp:

— Y2 ucnons30BaTh METOABI JUIS MOMYYCHHUsSI KOJa C 3aJaHHOW (YHKIHOHAIBHOCTBIO M CTEMEHBIO
KauecTBa;

— Y3 aHanmM3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHIO;

— Y6 onpenensaTb HICTOYHUKH ¥ TIPUEMHHKHU TAHHBIX;

— Y8 BBINOJHATH OTIAJKY, WCIONB3YsSd METOIABI M MHCTPYMEHTHI YCIOBHOM KOMIWJISAIMHU (KJTacChl
Debug u Trace);

— Y9 onleHuBath pazMep MUHUMaJIbHOIO HAbOpa TECTOB;

— Y10 pa3pabarbIBaTh TECTOBbIE IAKETHI K TECTOBBIE CLICHAPUH;

— Y11 BbIABIATH OIIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE ClielM(HKalni;

— V13 BbINOMHATH TECTUPOBAHNE UHTETPALMY;

— V14 opranu3oBbIBaTh IOCTOOPAOOTKY TAHHBIX;

— V15 co3aaBath KJIaCChI- UCKIIIOUCHHUS HAa OCHOBE 0A30BbIX KJIACCOB;

— Y16 BBIIONHATH py9YHOE ¥ aBTOMATH3UPOBAHHOE TECTUPOBAHUE IIPOTPAMMHOTO MO/TYJIS;

— Y17 ucnonbs30BaTh HHCTPYMEHTAJIBHBIE CPECTBA OTIIA/IKU POrPAMMHBIX ITPOTYKTOB.

MarepuaiibHoe o0ecnedeHHe: MEPCOHANBHBI KOMIBIOTEp, cpeda mporpammupoBanus Visual
Studio 20109.

3aganue:

1. Pazpabotarh TecTOBbIE MOJYJEH MPOEKTa A TECTUPOBAHMS OTAEIbHBIX MOJYyJEH, MPOBECTH
ONTHMHU3AIIMIO IPOTPaMMBbI IO BEHIOpAaHHOMY apaMeTpy.

2. Omnucare Habop TecToBBIX creHapueB i Bepudukanun [10. OnTUMH3MpPOBaTh TECTOBBIN
Habop. Hayuntbcst coctaBisaTh cnerudukaiuio s pa3padboTku TectoB.CoCTaBUTh CrieU(DUKAIINAIO s
TECT Ju3aiiHa caiiTa, COTJIACHO BAIlIEMy BAapHAHTY, UCIIOJb3Ys MOJIyYEHHBIE BbIlIe 3HaHUS. OCHOBBIBAsACH
Ha crienu@uKanuy TpeOoBaHNi, HaNmKMcaTh HAOOP TeCT-KENHCOB /Il TECTUPOBAHUS CaliTa.

3. IIpoBecTn JOKYMEHTHPOBAaHHUE PE3YyIbTATOB TECTUPOBAHUS IPOTPAMMHOTO CPEJICTBA.

Kparkue Teopernyeckue cBeieHU:

1 OnTumMu3anMs NPOrpaMMHOIO odecredeHust

OnTtumuzanusi — npeoOpa3oBaHHE IMPOrPAMMBI, COXPAHSIONIEE €€ CEeMAaHTHKY (KOHCTPYKIIMU
sI3bIKa MMPOTPAaMMUPOBAHMS ), HO YMEHbIIAOIIUE €€ pa3Mep U BPEMS BHITIOTHEHHUS.

Buas! ontumMu3anys nporpaMMsl:

o riobanpHas (Bceil mporpaMmel);

o JIOKaJbHast (HECKOJIBKUX COCETHUX OTIEpaTopoOB, 00pa3yIOIUX JIMHEHHBIN YIaCTOK);

o KBa3WIOKaNbHast (pparMeHTOB NpOrpaMMbl (UKCUPOBAHHON CTPYKTYpBI, Hampumep,
IIUKJIOB).

Croco0Obl ONITUMHU3ALUHA:

1. Pa3rpy3ka y4yacTKOB MOBTOPSIEMOCTH: BEIHECEHHE BHIYMCICHUIN M3 MHOTOKPATHO MTPOXOIUMBIX
WCIIOJTHSEMBIX YY9aCTKOB IPOTPAMMBI Ha YIaCTKH IIPOTPaMMBI, PEIAKO MPOXOArUMBbIe. TakuM 00pa3oM, 3To
npeoOpa3oBaHue Tela IUKIIA WU PeKYPCUBHBIX MPOLIETY.



2. VYopouieHue AEMCTBUN: yIydlI€HHE MPOTpaMMBbI 3a CUET 3aMEHbl IPYII BBIUMCICHUHM Ha
IpYIIy BBIYUCIEHHUM, NAIOLMIMX TOT K€ pe3yJbTaT C TOYKU 3PEHUs BCEH MPOrpaMMbl, HO MMEIOIINX
MEHBUIYIO CII0KHOCTb.

a) YIpoIleHue NeHCTBUM MPOUCXOAUT IPHU 3aMEHE CIIOKHBIX Olepaluii B BbIpaKEHUsX Oosee
npocteiMu: X / 0.4 -> x*0.25;

0) npeobpa3zoBaHUE 110 OOBEIUHEHUIO UM PACUICHEHUIO LIUKJIOB, [0 MEPECTaHOBKE 3ar0JI0BKOB
[IUKJIOB, 110 YAAJCHUIO N30BITOYHBIX BRIPAKECHUN (3aMEHE X Ha EPEMEHHYIO).

3. Peanu3auus nedcTBus: AEHCTBUS HaJl KOHCTAHTAMH 3aMEHSIOTCSI HA KOHCTAHTbI; JTMKBUAALUS
KOHCTaHTHBIX pPAcllO3HaBaTEJIed -3aMEHa YCIIOBHOIO OIlepaTopa Ha OJHY M3 €ro BETBEH, €CIU €ro
BbIOMpAIOLIEE YCIOBHE-BbIPAKEHUE UMEET IOCTOSHHOE 3HAYEHUE; yJAJIEeHUEe U3 IPOrpaMMbl HEHYXHBIX
IIEPECHUIOK BUJA!

Y=F(W), X=Y na X=F(W)

4. Yucrka nporpaMmbl (yJaJleHHE HEHYXHBIX KOHCTPYKLHUMN): HEIOCTHXUMBIX OIEPAaTOPOB,
CYIIECTBEHHBIX ONEPaTOpOB, HEUCIOIb3yEMbIX IEPEMEHHBIX, BUJIOB, OIlEpaLUil.

5. CokpartieHue pazMepa IporpaMMbl: BEBIHECEHHE OJIMHAKOBBIX KOHCTPYKIIMI B HAaYaJIbHYIO WM
KOHEUHYI0 TOYKY MPOrpaMMbl; MIOUMCK B IPOrpaMMe MOXO0XKHX OOBEKTOB M (pOpMUpOBaHHE UX B BUJE
IIPOLIEYPHI.

6. DKOHOMHUS NaMATH -yMEHbIIEHHE OObeMa MaMATH, OTBOJUMBIC MOJA HH(OPMAIMOHHbIE
OOBEKTHI MPOTPaMMBI (HalIpUMep, TapaMeTPhl IPOLEYPHI).

2 OYHKIUOHAILHOE TECTHPOBAHME

OyHKIIMOHAIBHOE TECTUPOBAHUE PACCMATPUBACT 3apaHee yKa3aHHOE IMOBEJACHUE U OCHOBBIBACTCSI
Ha a”HaM3e crienuukanuii GyHKIIMOHAILHOCTA KOMIIOHCHTA WJIA CUCTEMBI B IICJIOM.

OyHKIIMOHAIBHBIE TECThI OCHOBBIBAIOTCS HA (YHKIUSAX, BBIIOJHSICMBIX CHCTEMOH, U MOTYT
MNPOBOAWUTLECA Ha BCCX YPOBHAX TCECTUPOBAHHA (KOMHOHCHTHOM, HHTCIrpalluOHHOM, CHCTCMHOM,
npuemMouHoM). Kak mpaBwio, 3T (QYHKIHMKM ONKMCHIBAIOTCS B TPeOOBaHHSAX, (YHKIIMOHAIBHBIX
crelu(puKanusiX UiId B BUJAE CIy4aeB UCIIOIb30BaHMSI CUCTEMBI (USE Cases).

TectupoBanne GpyHKIIMOHATILHOCTH MOKET MTPOBOAUTHCS B IBYX aCMEKTax:

1. tpebGoBanus
2. Ou3Hec-TPOIECCH

TectupoBaHue B NEPCIEKTHBE «TPEOOBAHUS» HCIONB3YET CHEHUPUKALNI0 (YHKIUOHATBHBIX
TpeOOBaHUI K cHCTEMe KaK OCHOBY Ui Au3aiiHa TecToBbiX ciydaeB (Test Cases). B srtom ciyuae
HEOO0XOMMO CIENaTh CIIUCOK TOTO, YTO OyIeT TECTUPOBATHCSA, @ YTO HET, IPUOPUTE3UPOBATH TPEOOBAHUS
Ha OCHOBE PHUCKOB (€CIM 3TO HE CAENaHO B JOKYMEHTEe ¢ TpeOOBaHMSMHU), a Ha OCHOBE 3TOTO
MIPUOPUTE3UPOBATH TECTOBBIE CIIEHApHH (test cases). ITO MO3BOIUT CHOKYCHPOBATHCS U HE YIYCTUTH IPH
TECTUPOBAaHUU Hanbosiee BaXXHBINA (HYHKIIMOHAT.

TectupoBanne B TEpCIEKTHBE «OHM3HEC-TIPOIECCHI» HCIMONB3YEeT 3HAHHME JTHUX CaMbIX OWM3HEC-
MPOLIECCOB, KOTOPHIE OMHUCHIBAIOT CIICHAPUU E€XKETHEBHOTO WCIONB30BaHUS CHUCTEMBL. B »TOM
MEPCIIEKTHBE TECTOBBIC ClIEHapuH (test scripts), Kak MpaBHIIO, OCHOBBIBAIOTCS HA CIydYasx MCIIOIh30BAHUS
CUCTEMBI (use cases).

[IpeumymiecTBa pyHKIIMOHAIBHOTO TECTUPOBAHHUS:

— HUMUTUPYET PaKTUIECKOE UCTIOIB30BAHNE CHCTEMBI;

Henocratku GyHKIIMOHATEHOTO TECTUPOBAHUS:

— BO3MOXXHOCTH YITYIICHUSA JIOTHYCCKUX OoIMOOK B ImporpaMMHOM O6eCHe‘IeHI/II/I;
— BEPOATHOCTDH N30BITOYHOTO TECTUPOBAHUA.

JlocTaToOuHO pacmpoCTpaHEHHOU SBISETCS aBTOMAaTU3alMs (DYHKIIMOHALHOTO TECTUPOBAHUSI.

Tecmosuwiii cnyyau (Test Case)

TecroBbliii cayuaii (Test Case) - 3To apTedaxT, ONMUCHIBAIOIINN COBOKYITHOCTh IIAroB, KOHKPETHBIX
YCIIOBUH U MapaMeTPOB, HEOOXOAUMBIX JUISl IPOBEPKH pealin3allii TECTUPYeMON QYHKIIUU WU €€ YacTH.

[Tox TecT keiicoM MOHUMAETCS CTPYKTypa BUA:

Action > Expected Result > Test Result

IIpumep:



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

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

Buowr Tecmoguvix Cnyuaeg

Tect keiichl pa3enstOTCs MO 0KUJAEMOMY PE3yJIbTAaTy Ha MMO3UTUBHBIE U HEraTUBHBIE!

[TO3UTUBHBIN TECT KEIC MCIONIB3YeT TOJBKO KOPPEKTHBIC JaHHBIC U MPOBEPSET, YTO MPHIIOKECHUE
MPABWJIBHO BBINOJHUIIO BBI3bIBAEMYIO (DYHKIIHIO.

HeratuBHbII TECT Keiic onepupyeT Kak KOPPEKTHBIMU TaK U HEKOPPEKTHBIMH JAHHBIMU (MUHUMYM
1 HEeKOpPEKTHBINM MapaMeTp) U CTABUT LIENBIO MPOBEPKY HMCKIIIOUUTENbHBIX CUTyaluil (cpabaThiBaHUE
BaJIMIaTOPOB), a TAK)KE MPOBEPSET, YTO BBbI3bIBACMAs NPHUIOKEHUEM (PYHKIHMS HE BBIOJHACTCS TpU
cpabaThIBaHUU BaJIUAATOPA.

Cmpyxkmypa Tecmoswix Cnyuaes (Test Case Structure)

Ha npocTtopax nnTepHeTa Bbl CMOXKETE HATH OYeHb MHOTO HH(GOPMAIIUU O CTPYKTYpE TECT KEHCOB,
YpOBHE HX JCTalW3alil W KOJMYECTBE MPOBEPOK B HUX, s COOMPAIOCh paccka3aTh O IOAXOC
UCIOJIb3YEMOM MHOM, U KOTOPBI 1 X04Y IPEIOKUTH UCIIOIb30BATh BaM.

Kax 1l TecT Keic JO/DKEH UMETh 3 4acTH:

PreConditions Cnucok neWCTBUM, KOTOpbIE MPUBOIAT CHUCTEMY K COCTOSHUIO
MPUTOJTHOMY JUIsl TIPOBEIEHUS OCHOBHOM mpoBepku. JInbo croucox
YCIIOBUM, BBIIIOJIHEHUE KOTOPHIX T'OBOPUT O TOM, YTO CHCTEMa
HaxOJUTCS B MPUTOJHOM JUIsl IPOBEICHUS OCHOBHOTO TECTa COCTOSHUA.

Test Case | Cnucok aelicTBUM, MEPEBOISIIMX CHCTEMY M3 OIHOIO COCTOSHUS B

Description Apyroe, Ajisl NOJYyYCHHUs pe3ysibTara, HA OCHOBAHHHU KOTOPOTO MOXKHO
clenaTb BBIBOJA O YJOBJIETBOPEHUM pEAINU3ALMM, I1OCTABICHHBIM
TpeOOBaHUAM

PostConditions Cnucok AeHCTBUM, TNEpPEeBOASIIMX CHCTEMY B I€PBOHAYAIBHOE

COCTOsIHHE (COCTOSIHUE 10 MTPOBEICHHs TecTa - initial state)

[Tpumeuanue: Post Conditions He sBasieTcss 00sM3aTENBLHON YacThi0. DTO CKOpPEe BCEro - MPaBHIIO
XOpOIIIEero ToHa: "Hamycopull - yoepu 3a co0oif". IT0 0cOOEHHO aKTyaabHO MPU aBTOMATU3UPOBAHHOM
TECTUPOBAHUH, KOI/Ia 3a OJMH MPOTOH MOKHO HAINOJHUTH 0a3zy JaHHBIX COTHEW WIIU JaXke ThICS4en
HEKOPPEKTHBIX JOKYMEHTOB.

[Ipumep TecT kelica:

do A1, verify B1

do A2, verify B2

do A3, verify B3

B npuBeneHHoM mnpuMepe koHewdHas npoBepka - B3. DTO 3Ha4uMT, YTO MMEHHO OHa SIBIIAETCA
KItoueBoil. 3Haunt, Al u A2 - 310 AEHCTBUS, IPUBOAAIIUE CUCTEMY B TECTOIIPUTOAHOE cocTosiHUE. A Bl
u B2 - ycrnoBus TOro, 4ro cucrema HaXOAMTCS B COCTOSSHUM MPUTOJHOM JI TECTUPOBaHHUA. Takum
o0pa3oM nuMeeM:

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 naHHOM npuMepe He ObUIM OMHMCAHBI, HO IO JIOTMKE Belleld Hal0 BBINOJIHHUTH
IIard, KOTOpbIe OBl BEPHYJIM CUCTEMY B MEPBOHAYAIBHOE COCTOSHUE. (HANpuUMep, yJAIWIA CO3IaHHYIO
3aMuch, WIK OTMEHUIIU Obl U3MEHEHHS], CIIeJIaHHbIE B JOKYMEHTE).

Teneps orBeTuM Ha Bompoc: "[louemy ganHoe pa3dbuenue ynoOHO nCHoap30BaTh?"

OTBeT: KOHEYHAs MPOBEPKA OJ[HA, T.€. B Cliy4ae eciu TecT npoBaieH (test failed) Oyaer cpa3y sicHO
u3-3a 4yero. T.K. eciM NpOBAJBHBIMU OKaxyTcst mpoBepku Bl w/mmm B2, To Tect keiic Oyner
3abmokupoBan (test blocked), m3-3a TOro, 4yto QyHKIHIO HEBO3MOXHO MPHUBECTH B TECTOMPHUTOTHOC
COCTOsIHUE (COCTOSTHHE MPUTOIHOE JUIsl IPOBENICHHSI TECTUPOBAHMS), HO 3TO HE 3HAYHT, YTO TECTUPyeMast
byHKIMs He paboTaer.

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

PreConditions

do Al verify B1 passed

do A2 verify B2 failed

Test Case Description:

do A3 verify B3 blocked

PostConditions

Jlemanuzayus onucanust mecm reticog (Test Case Specification)

BeiTyer MHOTrO pa3HbIX MHEHHUIl 00 ypOBHE JeTalu3alliy MpU HAalHMCaHUM TECT KEHCOB, a Takxke
KOJIMYECTBE IIPOBEPOK B OJTHOM TECT Kelice. Bce oM 1o-cBoeMy NpaBHiIbHBIE. MO€ MHEHHE, UTO YPOBEHb
JeTalu3alnu TeCT KeHCoB T0JKEeH ObITh TaKOB, YTOOBI 0OecreuynBaTh pa3yMHOE COOTHOIIEHHE BPEMEHHU
MIPOXOKJEHHUSI K TECTOBOMY MOKpBITHIO. T.€. 0 Te€X MOp, MOKa MOKPHITHE TECTaMH OIpPEEICHHOIO
(GyHKIIMOHAJIAa HE MEHSETCs], MO’KHO YMEHBIIATh JAETAIN3ALUIO TECT KEHCOB.

IIpumep Tecr keiica 1:

[TpoBepka oTOOpaskeHMsI CTPAHULIBI

[evicTBue OXugaemMblil pe3yabTaT PesynbTar
TecTa
OTkpbITh cTpanuly "Bxox B cucremy" - Okno "Bxom B cucremy"
OTKPBITO
- HasBanme oxHa - Bxom B
CUCTEMY
- Jlorotun KOMIIaHUH
oTtoOpaxkaercs B MpaBoM

BEPXHEM YTIIy

- Ha ¢opme 2 mons - Ums u
[Taponb

- Knonka Bxon nocrynna

- Ccputka "3a0bur maposp" -
JOCTYITHA




IIpumep Tect keiica 2:

HazBanwue: [IpoBepka oToOpakeHUsI CTPAHUIIBI

HeiictBue: OTKpbITH cTpanuny "Bxon B cuctemy”

[IpoBepka: IIpoBepbTe, 4TO OTOOpaXkaemasi CTpaHHIIAa COOTBETCTBYET CTpaHHIlE Ha KapTUHKe 1 (u
npuaraeM n3odpaxenue crpanuisl "Bxon B cucrtemy')

B mpumepe 1 u 2 nokpeitue OyneT OJMHAKOBBIM, HO BOT BpeMs, KOTOpoe MHoTpedyercs s
MPOXOXKJICHH, Oy/IeT pa3HbIM. MHE Ka)XeTcsl, 4TO BTOPO IpuMep OyAeT Jaxe HarjsaHee.

B nononnenue xodercs cka3aTh, YTO pEIIEHHE O BUJE TECT Keica U JeTalu3allid €ro ONUCAHUS
IIPUHMMAET YEJIOBEK, OTBETCTBEHHBIM 3a ero cospanue - Tecr JluzaiiHep wim Tect AHanMTUK,
oOnanarouil HeOOXOIUMBIM ONBITOM, U KOTOPBIA 3HAET TECT JIM3aiflH HE MO HACIBIIIKE U UMEET OIBIT
MPAKTUYECKOr0 MPUMEHEHHS] TEXHHUK TECT Au3aiiHa. Bo MHOrMX KOMMIaHUSX 3Ta pPOJib HE BBIJEISAETCS
OTJENbHO, a JOBEpAETCS OOBIYHBIM TECTUPOBIIUMKAM, YTO B Cly4yae HEAOCTATOYHOW KBadu(UKaLUU
MO’KET IPUBECTHU K IEPEMUCKE TECT KEHCOB.

Tecm Jluzauin (Test Design)

Tect au3zaiin — 3T0 3Tan npouecca tectupoBanus 110, Ha KOTOPOM NPOEKTHUPYIOTCA M CO3AI0TCA
TECTOBBIC cllyyau (TECT KEHChl), B COOTBETCTBUHU C ONpEACNEHHBIMU paHee KPUTEPHUSIMH KauecTBa U
LETISIMUA TECTUPOBAHUSI.

Inan pabomvi Hao mecm OU3AUHOM

aHAJIN3 HWMEIOIUXCS TPOSKTHBIX apTedakToB: JOKYMEHTalus (crenudukanud, TpeOoBaHUs,
TUJTaHbI), MOJIETTH, UCTIOHIAEMBbIN KO U T.1I.

HanucaHue crienupukammu o tect au3aiiHy (Test Design Specification)

MIPOEKTUPOBAHKE U CO3/1aHKE TecTOBbIX cirydaeB (Test Cases)

Ponu, omeemcmeennvie 3a mecm ousaiin

Tect ananutuk - onpeaenser "YTO TectupoBats?"

Tect nu3aiinep - onpenenser "KAK rectuposars?"”

[Tonpocty roBops, 3a7auya TeCT aHAIUTUKOB M TU3aliHEPOB CBOAMUTCA K TOMY, YTOOBI MCIOIB3YS
pa3iIMyYHbIe CTPAaTEernd M TEXHUKM TECT JU3aiiHa, co3AaTh HAOOp TECTOBBIX CIy4aeB, 0OECTIEUMBAIOLIUI
ONTUMAJIBLHOE TECTOBOE MOKPBITHE TECTUPYEMOTo MpuiiokeHus. OaHaKo, Ha OOJNBITUHCTBE POEKTOB ATH
poNiu HE BBIAENSETCA, a JOBEpseTCs] OOBIYHBIM TECTHUPOBIIMKAM, UYTO HE BCETAa IOJOXKHUTEIBHO
CKa3bIBA€TCsl HA Kau€CTBE TECTOB, TECTUPOBAHUU U, KaK U3 3TOrO CIEAYeT, HA KaYeCTBE MPOrPaMMHOIO
oOecrniedyeHus (KOHEUHOTO MPOIYKTA).

Texnuxu mecm ouzauna (Test Design Technics)

MHorue Joau TECTUPYIOT U TMHUINYT TECTOBBIE ciiydau (test cases), HO HE MHOTHE TOJIB3YIOTCS
CHelHalbHBIMU TEXHUKAMU TecT nau3aiiHa. [loctemeHHo, HaOupasch OMNbITA OHHU OCO3HAIOT, YTO
MIOCTOSIHHO JIENAI0T OAHY U TY K€ padoTy, MOJAAI0IIYIOC KOHKPETHBIM IpaBuiiaM. M Torna oHu HaXomsT,
YTO BCE AT MPaBUJIA YK€ OMHUCAHBI.

[IpennaraeM BaM 03HAKOMHUTBCS C KPaTKUM ONMCAHWEM HanboJiee paclpoCTPaHEHHBIX TEXHUK TECT
nu3aiiHa:

DksuBanentHoe Pasnenenue (Equivalence Partitioning - EP). Kak mpumep, y Bac ecTh Juama3oH
JOMYCTUMBIX 3HaueHuil oT 1 1o 10, BBl ITOMKHBI BRIOpATh OJHO BEPHOE 3HAYCHHE BHYTPU HHTEPBAJIA,
CKa)keM, 5, M 0JTHO HEBEpHOE 3HaYeHHE BHE WHTepBaia - 0.

Amnamu3 I'pannuneix 3nadenuit (Boundary Value Analysis - BVA). Eciu B3saTh ipuMep BbIlIIe, B
KauecTBe 3HAYEHWUW [JI1 TO3UTUBHOTO TECTHUPOBAHMSI BHIOEpEM MHHUMAIBHYI0 W MaKCHMaJbHYIO
rpanuisl (1 u 10), u 3Hagenust 6onbiie U MeHbine rpadull (0 u 11). AHanu3 rpaHUYHBIX 3HAYSHUNH MOKET
OBITh IPUMEHEH K MOJISIM, 3aIUCsM, (aiiyiaM, WK K Jr000r0 poja CYIIHOCTSIM, UMEIOIIUM OTpaHUYEHUSI.

[Mpuunna / Cnencreue (Cause/Effect - CE). Dto, kak mpaBuWio, BBOJ KOMOWHAIIUI YCIOBHI
(mpuuuH), 11t oay4yeHus: oTBeTta oT cuctemsbl (Crencrsue). Hampumep, Bbl IpoBepsieTe BO3MOKHOCTh
N00aBIATh KIMEHTA, UCIONB3Ys ONMpeAeNieHHYI0 dKpaHHYo ¢Gopmy. s aToro Bam HeoOxoaumo Oyaer
BBECTH HECKOJIbKO mojel, Takux kak "Mms", "Agpec", "Homep Tenedona" a 3arem, HaxkaTb KHOIKY
"Jlo6aBuTs" - 3Ta "[Iprunna". [locne Haxkatus kHomnku "Jlo0aBuTh", cucreMa n00aBIseT KIUEHTa B 0a3y
JTAHHBIX W MTOKA3bIBAET €r0 HOMEP Ha 3KpaHe - 310 "Cnencraue".



[MpenyransiBanue omuoku (Error Guessing - EG). DTo korga TecT aHAJIUTHK HCIOIB3YeT CBOU
3HAHHUA CHUCTEMBbl M CIIOCOOHOCTh K HWHTEpIpeTanuy crenupuKkalud Ha MpeAMET TOro, 4YToObI
"mpenyranate" NpH KaKUX BXOIHBIX YCIOBHSX CHCTEMa MOXET BbIOaTh omuOKy. Hampumep,
cnenuduKanys roBOpUT: "MOJIB30BaTENb MOJDKEH BBecTH kon'. Tect aHamuTuk, Oymer mymath: "Uto,
ecin s He BBeny koxa?", "Urto, ecnm s BBely HENpaBWIbHBIM KoA? ", m Tak jaiee. DTO U €CTh
npeayrajblBaHue OMNOKH.

HcuepnbiBatomiee tectupoanue (Exhaustive Testing - ET) - 310 kpaiinuii cinydait. B npeaenax
3TOW TEXHHUKH Bbl JOJKHBI IPOBEPUTH BCE BO3MOXKHbIE KOMOMHAIIMN BXOHBIX 3HAYCHUM, U B IPUHIIMIIC,
3TO JOJDKHO HaWTH Bce mpoOiiembl. Ha mpakTuke NpUMEHEHHE ATOr0 METOoJa HE MPEeNCTaBIISCTCS
BO3MOXXHBIM, H3-32 OTPOMHOT'0 KOJIMYE€CTBA BXOIHBIX 3HAUCHU.

[IpakTHveckoe NpUMEHEHNE TEXHUK TECT IU3aiiHa IpH pa3paboTKe TeCT KeHCoB

MHorue 3HalOT, 4TO TaKoe TeCT AW3aiiH, HO HE BCE yMEIOT €ro MPUMEHSThb. YTOObI HEMHOIO
NPOSICHUTh CHUTYaLMIO, Mbl PEIIWIA TPEAJIOKUTh BarieMy BHUMaHHIO IMOCIEIOBATENBHBIA TMOAXOM K
pa3paboTKe TECTOBBIX CIIy4aeB (TECT KEHCOB), UCIOIb3Ys CaMble MPOCTEHUIIINE TEXHUKU TECT TU3aiHa:

OksuBanenTtHoe Paznenenne (Equivalence Partitioning), nanee B Texcre - EP

Ananus ['pannunbix 3nadennii (Boundary Value Analysis), nanee B Texcte - BVA

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

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

[1nan pa3pa®oTKu TeCT KEMCOB MpeIaraeTcs CaeayOIu:

1. Amnanmm3 TpeGoBaHMIA.

2. Ompenenenue HabOpa TECTOBBIX JaHHBIX Ha ocHOBaHuu EP, BVA, EG.

3. Pa3pabotka mabmnona Tecta Ha ocHoBanuu CE.

4. Hamucanue TecT KeiiCOB Ha OCHOBAaHWH NEPBOHAYAIILHBIX TPEOOBAHMIA, TECTOBBIX JaHHBIX U
1aroB TecTa.

Jlanee Ha npumepe, pacCMOTPUM IPEIOKEHHBINA OIXO/.

ITpumep:

[IporectupoBaTh (QYHKIMOHAILHOCTh (OpPMBI TMpuUeMa 3asiBOK, TpeOOBaHMS K KOTOpOM
NPEOCTaBJIEHBI B ClIeAYIONIeH TabauLe:

OnemMeHT Tun snementa | TpeOoBaHus
Tun obpamenust | combobox HaGop naHHBIX:
Koncynpranus

[IpoBenenue TecTHpoOBaHUS

Pa3zmenienue pexiiamsl

Ommbka Ha caiite

* - Ha TPOIECC BBIMOJHCHUS ONEPANUN MPHEMa 3asBOK

HE BIIUSET.
KonTtaktHOE editbox 1. O6s3aTenpHOE IS 3ATIOJTHEHUS
JIUII0 2. MakcuManbHO 25 CHMBOJIOB
3. MUcnonwszoBanme 1mdp W CHell CUMBOJIOB HE
JIOMYCKaeTCsI
KonraxtHbIi editbox O0s3arenbpHOE UTS 3aII0JIHEHUS
TeneoH JlormycTrMbie CHMBOJIBI "'+ 1 TG PBI

"+" MO>XHO HCIIOIB30BATH TOJBKO B HAYaJle HOMEpa
Jlonyctumblie popMaThl:

HauuHaercs ¢ mitoca - 11-15 mudp

+31612361264

+375291438884

0e3 oca - 5-10 uudp, Hampumep:

0613261264




2925167

Coo0lurenune text area 1. O0s3arenpHOE TS 3all0THEHUS
2. MakcumanbHas mmnHa 1024 cumBoia

OTnpaBuTh button Cocrostiaue:

1. ITo ymomyanwuro - He aktuBHa (Disabled)

2. Ilocne 3amonHeHUs1 005A3aTENbHBIX MOJICH CTAaHOBUTCS
axtuBHa (Enabled)

JlecTBuS Mocie HaXKaTus

1. Ecnu BBefeHHBIE JaHHBIE KOPPEKTHHI - OTIpPaBKa
COOOIIIEHNS

2. Ecau BBenenuble pgaHHble HE  KkoppekTHBI -
BAJIMJAIIMOHHOE COOOIICHHE

BapuanT ucrnionb3oBanust (MHOTAAa €M0 MOKET U HE OBITH):

« Data Added

OK

] Form

Person 1 N 0 K

E

Error on page

1. Ananu3 TpeboBaHMi

Yuraem, aHATU3UpyeM TPeOOBaHUS M BBLICISIEM ISl ce0sl CIIAYIOINE HIOAHCHI:
— KakMe U3 noJjei o0s3aTesbHbIe A 3al0IHEHUS ?
— HMMEIOT JIU TIOJIsl OTPAHUYCHUS TI0 ITTUHE WIH 110 Pa3MEPHOCTH (TpaHUIlbl)?
— Kakue U3 MoJIeH UMEIOT CreuaibHbie popMaThl?

2. OmnpeneneHrie Habopa TECTOBBIX JTaHHBIX

OTrankuBasich OT TpeOOBaHUHN K MOJISIM, MCIIONB3YsI TEXHUKH TECT M3aifHa HAYMHAEM OIlpe/iesieHIe
Ha0bopa TECTOBBIX JAHHBIX:

— B 3aBUCHUMOCTH OT TOTrO 00s3aTeIbHOE I0JI€ WM HET, ONpEeIeNUM KaKhe MO
HE00XO0/IMMO IPOBEPUTH HA MyCTOE 3HAYEHUE, TaK KaK OHO MOXET BbI3bIBaTh OMUOKY (B
PEe3YIBTUPYIOMICH TaOIHUIE OPAHKEBHIN I[BET)

— T.K. UCUEpIIbIBAOIIlEE TECTUPOBAHUE HE MPEICTABIAETCS BOZMOKHBIM H3-32 OTPOMHOTO
quciaa BCEBO3MOXHBIX KOMOMHAIMK 3HAYeHWH, B TMEPBYIO oOdYepeab HEeoOX0IuMO
OTIPENICIUTh MUHUMAIBHBIA ~ Ha0Op  JaHHBIX. OTO MOXXHO  CHENaTh  HCIOIB3YS
Takue TexHukH, kak EP u BVA. (B pe3ynbTupytomieii Tabnuiie romy0oii 1Ber)

Ha ¢dopme mpucyrcTByeT mose, uMeroliee cocTaBHOM Tl (IU(pPbl UCHOJIB3YIOTCS COBMECTHO C
CHMBOJIaMH ), 00JIa1aeT CreUaIbHbIM (HOPMATOM JaHHBIX U MOATOMY BBIIEJICHUE TECTOBBIX JaHHBIX JUIS
HEro - 3TO JIOCTATOYHO TpyAOeMKas 3ajauda. B mpenenax naHHON paOoThl OrpaHUYMUMCS TOJIBKO IMPOCTOM
MIPOBEPKOI (JOPMATOB U OCHOBHBIX TPEOOBaHUI OMMCAaHHBIX B (hOpMe MpreMa 3asBOK.



[To 3aBeplIeHHIO TEHEpalMM JAHHBIX HWCIONB3YSd CTAaHJAPTHBIE TEXHUKH, MOXHO J00aBUTh
HEKOTOPO€ KOJMYECTBO 3HAYCHWM Ha OCHOBAaHMHM JMYHOTO omnbiTa (Texnuka EG) - sto Oyaer
MCIOJIb30BaHUE CIIEIl. CHMBOJIOB, OYCHH JUIMHHBIX CTPOK, pa3HbIX (OpPMATOB IAHHBIX, PETHCTPOB B
ctpokax (Upper, Lowwer, Mixed cases), orpuniareabHble U HyJIeBble 3HaueHus, keiiBopabl Null - NaN -
Infinity u 1.1. Cro1a MOXHO BKJIFOYHTBH BCE, YTO BbI TOJIAraeTe MOKET BBIBECTH MPHIIOKEHUE U3 CTPOs (B
pe3yabTUpYIOIIel TadauIe (UOIETOBBIN 1IBET)

IIpumeuanue:

OTMeTHM, YTO KOJIMYECTBO TECTOBBIX JIAHHBIX MOC]IE OKOHYATENIbHOM reHepaluu 0yJIeT 10CTaTOuHO
OOJIBIINM, JAXKE TPU UCIIOJIL30BAHUM CIICIIUATBHBIX TEXHUK TECT au3aiiHa. [103ToMy orpaHu4uMCs JIUIIh
HECKOJIbKUMH 3HAYEHUSIMU JUIS Ka)XI0ro IMOJIsl, TaK KaK 1eJb JaHHOW paboThl MOKa3aTh UMEHHO IPOIECC
CO3/IaHUs1 TECT KEWCOB, a HE MPOLIECC MOTYYEHUSI KOHKPETHBIX TECTOBBIX JIAHHBIX.

2.1 BpIOOp TECTOBBIX JAHHBIX AJISl KaXKA0TO OTJIEIBHO B3SITOTO MOJIS

[Tone Tun obpamenus. Tak kak Bce NaHHBIE BXOMAT B | KiacC SKBHBAJIEHTHOCTH, TO €CTh HE
U3MEHSIOT CcaM IIPOIECC BBINIOJHEHUS MpueMa 3asiBKH, OepeM 0000 (1-10) MO3UIUIO B JIUCTE C
oxugaembiM pesyiapraToM OK. Ho T.k. peain30BaHO moJie Kak JIMCT, UMEET TaKKe CMbICII paCCMOTPETh U
rpaHuyHble ycioBusi (TexHuka BVA), 1.e. Oepem mepBblii M mocienaHuid snemeHTsl. Wrtoro: 1-1 u
MOCJIeTHSISI TO3UIMU B JiucTe. OKUIaeMblil pe3yabTat mpH ucnoib3oBanuu - OK.

[Tone KonrtaktHoe numo. D10 obs3aTenpHOE Moyie pasMepoM oT 1 1o 25 cUMBOJIOB (BKIIOYas
rpanunel). IIpoBepka Ha 00s13aTENBHOCTH 100aBIIET K TECTOBBIM JIaHHBIM IycTO€ 3HaueHue. [Iposenem
aHanu3 rpaHuyHbiX ycnoBuit (BVA), momyuum na6op: 0, 1, 2, 24, 25 u 26 cumBounos. [lyctoe 3HaueHue
(0 cumBOIIOB) YK€ OBUIO HOOABJICHO MPHU aHAIN3E 00A3aTEeIBLHOCTH MO IS BBOJA, MOATOMY Ipu BVA
MBI He OyzneM n00aBiATh €ro eme pas. (eciu ero qo0aBUTh BTOPOHM pa3, MPOHM30MIET AyOIMpOBaHUE
TECTOBBIX JAHHBIX, KOTOPOE HE MPHUBEIET K HAXOXKICHUIO HOBBIX JE(EKTOB, a 3HAYUT MOBTOPHOE
no0aBjeHHE B JOMEH HE UMEET cMbIcia). B cBsi3u ¢ TeM, uTo 3HadyeHus 2 U 24 cuUMBOJa SBISIOTCS, C
Halel TOYKU 3PEHHS, HEKPUTUYHBIMH, UX MOKHO HE 100aBJsATh. B nTore moimydyaem, 4To MUHMMAJIbHBIN
Ha0Op JaHHBIX IS TECTUPOBAHUS MO - 3TO cTpoku 1 u 25 - OK, u 0 (mycroe 3Hayenwue), 26 CUMBOJIOB -
NOK.

nosie KoHTakTHBIN TeneoH COCTOUT M3 HECKOJBKUX YacTei: KOJl CTpaHbl, KOJ OnepaTropa, HOMep
TenedoH (KOTOPhIH MOKET OBITh COCTAaBHOM U pa3fieieHHbIN neducamu). s onpeneneHus npaBUIbHOTO
Habopa TECTOBBIX JAHHBIX HEOOXOAMMO paccMaTpUBaTh KAXKIYI0 COCTaBHYIO YacTh MO OTIEIbHOCTH.
[Ipumenss BVA u EP, nonyunm:

JUTIS HOMEPOB C TUTFOCOM:

[To BVA nonyuaum Homepa ¢ 10, 11, 12 u 14, 15, 16 uudpamu, rne 10 u 16 - NOK, a 11, 12, 14, 15
-OK

PaccmarpuBast monydennsie panabie ¢ no3uniud EP Beigenum, uto 11, 12, 14, 15 BXoaaT B ouH
KJIACC SKBUBAICHTHOCTH. [103TOMY mpu TECTUPOBAHHH MBI MOKEM HCIIOJIL30BaTh JIF000OE U3 HUX, HO TaK
kak 11 u 15 - 3TO rpaHuIlBl UHTEPBAIA, TO HAa HAIl B3TJIAJ WX MPOMYCKaTh Heb3s. CienoBaTeabHO, MbI
MOKEM YMEHBIINTh Ha0Op 3HAa4eHUH 10 JBYX, UCKIouMB 12 m 14, a octaBuB 11 u 15 nus mpoBepku
IPAHUYHBIX YCIOBH.

Hroro nmeem:

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

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

JUIsL HOMEPOB 0€3 miitoca:

ITo BVA nonyuum HOMepa c 4, 5, 6 u 9, 10, 11 uudppamu.

JleficTBysl aHAJIOTUYHO MPUMEPY ISl HOMEPOB Tele(OHOB C IIOCOM, UCKIIOYUM 3HaueHus 6 u 9,
octaBuB 5 u 10.

Hroro nmeem:

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

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

nosie CooOrieHne. mo100p AaHHBIX TPOBOAMM I10 aHanoruu ¢ nojem Konrakraoe nuio. Ha Beixoze
noydaem 3HaueHus: ctpoku 1 u 1024 - OK, u 1025 cumBoiios - NOK.



PGSYJIBTI/IPYIOH_IHSI Ta6n1/1ua JaHHBIX, JJIA HCIIOJIB30BaHUA HpI/I HOCJICIIyIOH.[CM COCTAaBJICHHUHU TCCT
KENCOB

[Tone OK 3HayeHue Kommenrapuit
/INOK
Tun OK Koncynpranus IIEPBBII B CIIUCKE
oOparnieHus
Ommnbxka Ha caiite MOCJICIHUM B CIIHCKE
NOK
KonraktHoe | OK WIYKEHTIIIIBAIYKEHT IIIB3AITYKE 25 CHMBOJIOB
JIULI0 HIDKHUN PETUCTP
a 1 cumBoOn
MUIYKEHT THIBPHIBAIIPOJIDKIUCMU | 25 _CHMBOJIOB
BEPXHWU peructp
VILYKEHT T3 dsBanponmx TYICMU 25 CHMBOJIOB
CMelllaHHB U
perucTp
NOK MyCTOE 3HAUYCHHE
WIYKEHTIIII3H I YKEHT I3 HIYKEen IJIHA 0oJIblIIE
MaKCUMaIbHOM1(26
CHUMBOJIOB
@#$%N&E;.?,>|VN"!() {}[<~ CIIell. CHMBOJIBI
(ASCII)
1234567890123456789012345 TOJIEKO TTU(DPBHI
adsadasdasdas dasdasd asasdsads(...)sas OYCHb JUTHHHAST
ctpoka (~1Mb)
Konraktaeni | OK +12345678901 c TLTIOCOM -
TenedoH MUHUMAaJbHAS JJTUHA
+123456789012345 c TTFOCOM -
MaKcHUMabHas
JUTIHA
12345 0e3 TIroca -
MUHUMAaJbHAS JJTHHA
1234567890 oe3 TUTIOCa -
MaKcHUMabHas
JUTIHA
NOK MyCTOE 3HAUYECHHE
+1234567890 ¢ 1mmocoM - <




MHUHUMAaJIbHON
IIAHBI

+1234567890123456 ¢ IuIocomMm - >
MaKCUMaJILHOU
JUTAHBI

1234 0e3 1mwmoca - <
MHUHUMAaJIbHON
IIAHBI

12345678901 0es rmmoca - >
MaKCUMaJILHOU
JUTAHBI

+YYYXXXyyyxxzz C IUIIOCOM - OYKBBI
BMecTO Iudp

YYYXXXXZZ 0e3 turoca - OYKBEI
BMecTO Iudp

+H##-$$S-%0N-&N-& ! criell. CHMBOJIBI
(ASCII)

1232312323123213231232(...)99 OYCHb JUTHHHAS
cTpoka (~1Mb)

Coobmenne | OK 1700008970107 700 ((99) 7110 MaKcUMalbHas
JUITMHA (1024
CHUMBOJIA)
NOK MyCTOE 3HAUYCHHE

1700008200077 00 () 201 %0 JUTHHA 0oJbIIe

MaKCHUMaJIbHON

(1025 cumBoOmIOB)

adsadasdasdas dasdasd asasdsads(...)sas OUCHb JUTHHHASI
ctpoka (~1Mb)

QH##HISINNE&N& TOJIBKO CIIelL.
cumBouibl (ASCII)

3. PazpabarbiBaem mabiioH Tecta

Ha ocnoBanuu texuuku CE u, Mo BO3MOXHOCTH, UMEIOIINUXCS BapuaHTOB ucmonb3oBanus (Use
case) co3/laauM IIa0JoH MIAaHUPYeMOro Tecta. J[aHHBIM TOKyMEeHT OyaeT MmpeacTaBisTh co0O0il Imaru u
OKUJ[aeMble Pe3yJbTaThl TECTA, HO 0€3 KOHKPETHBIX JaHHBIX, KOTOPHIE MOJCTABIAIOTCS Ha CIEAYIOLIEM
sTarne pa3paboTKH TECT KEHCOB.

[Tpumep mabnoHa TecT Keiica

[enictBue OxunaeMslil pe3yapTaT

1. OTtkpbiBaeM bopmy | Dopma oTKpbITA

OTIIPABKH COOOLICHHS Bce nosist no ymMo4aHuIo IMycCThl
O0s3arenbHbIE 110JI IOMEYEHBI - *




Knonka "OtnpaBuTs" HE aKTUBHA

2. 3amnosHsieM 1o (HOPMBI: [Tons 3anonHEeHbI

Tun oOpamenus Knomnka "OtnpaButs" - aktuBHa (Enabled)
KoHTakTHOE IHII0
KonTakTHbIi Tenedon

Coo0urenune
3. Haxxumaem KHOINKY | Eciii BBeIcHHBIE JaHHBIE KOPPEKTHBI -
"OtnpaBuTh" CooOmenue "3asiBka oTIpaBiicHa BbIBEJICHO Ha DKPaH.

Hogas 3asBka nosiBuiachk B CIUCKE Ha cTpaHulle "3asBKu'.
Ecnu BBenennbie nanubie HE KOppeKTHBI -;
Banmupannonnoe cooOmieHHe CcO BCEMH  OMIMOKaMU
BBIBEJICHO Ha 3KpaH.

3asBka HE nosiBuinace B ciucke Ha crpanuiie "3asBku'.

4. Hanucanue TecT KEHCOB Ha OCHOBAaHUU IEPBOHAYAIBHBIX TPEeOOBaHMIA, TECTOBBIX TAHHBIX U
1ma0bJoHa TecTa

[Tocne Toro, kak TeCTOBBIC JaHHBIE M IIard TEeCTa TOTOBHI TMPHUCTYMAEM HEMOCPEICTBEHHO K
pa3paboTKe TecT KeHCoB. 37ech HaM MOMOTYT TaKhe METO/Ibl KOMOMHUPOBAHHS KaK:

[TocnenoBarenbHbli mepedop. IlpencraBnser coboii mepedOp BceX BO3MOXKHBIX KOMOMHALIWN
uMeroImuxcs 3HadyeHud. TakuM 00pa3oM TOdy4aeTcsi, YTO KOJIMYECTBO TECT KEHCOB OyIeT paBHO
MIPOU3BEICHUIO KOJIMYECTBA BAPUAHTOB TECTOBBIX JTAHHBIX JUIS KAXI0TO mofisi. [l Halero KOHKPETHOTO
npumepa Mbl osryuuM 1170 Tect keicos.

[Tomapusiit nmepe6op (Pairwise Testing). 3agacTyio, cOOU BBI3BIBAIOT HE CIOKHOE COYETAHHE BCEX
apaMeTpoB, a COYETaHUE JIMIIb Maphl MapamMeTpoB. TexHHKa MonapHoro nepedopa, Mo3BOJISIET CO3/1aTh
TECTOBble HAOOpbl, KOMOWMHUpYIOIIME JaHHblE M3 JAByX mojeil. braromaps 3ToMy, KOIWYeCTBO
MOJTyYCHHBIX Ha BBIXOJIE TECT KEHCOB B pa3bl MEHbIIE, YeM NpH KOMOMHHPOBAaHHH TOTO e Habopa
JAHHBIX MpU MOCIENoBaTeIbHOM Mepebope. OTMETHM TakXke, 4YTO B JAaHHBIH MOMEHT CYILECTBYET
HECKOJIbKO aJITOPUTMOB TEHEpalui KOMOWHAIMi s momapHoro tectupoBanus: Orthogonal Arrays
Testing, All pairs, IPO (In-Parameter Order). Tak Hampumep, npH ucnosib3oBanuu Texuuku All Pairs B
HallleM KOHKPETHOM CiIy4ae Mbl OJIy4uM Bcero 118 TecT keilcos.

ITo 3aBepIIeHHIO TOATOTOBKM KOMOWHAIIMI JaHHBIX, MOJACTaBIsieM MX B MIAOJIOH TecT Keiica, U B
pe3ybpTaTe IMeeM Ha0Op TECTOBBIX CIydaeB, MOKPHIBAIOIINN TECTUPYEMbIe HaMH TpeOOBaHUS K Gopme
npreMa 3asiBOK.

[Ipumeuanue:

Hanmomunaem,  4ro  TecT  KeMchl — pas3lensdorcs MO0 OXHJIAEMOMY  pe3ylbTaTy
Ha MMO3UTHBHBIC U HETaTUBHBIE TECT KEHCHI.

[Tpumep mosutuBHOTO TecT Kekca (Bee mosst OK):

JeiicTBue OXugaemMblil pe3yabTaT

1. OTkpsIBaeM GpopMy OTTIPABKU COOOIIECHUS dopma OTKphITa

Bce nosnist no yMOI4aHUIO IMyCThI
OO0s13aTeNnbHBIC TTOJISI TOMEUYEHBI - *
Knonka "OtnpaBuTh" HE aKkTUBHA

2. 3amosHsieM ToJist (HOPMBI: [Tons 3anotHEHBI
Tun oOpamenus = Koncynpranus Knormka "OtmpaButs" - aktuBHa (Enabled)
KonTakTHOE JIUIT0 =

MIYKEHTIII3HIYKEHT I3 HIYKe
KonrakThsriii Tenedon = +7-916-111-11-11
Coobmenne




3. Haxxumaem kHonky "OTpaBuTs" Coobmenue "3asBKa OTHpaBiIcHa " BHIBEICHO
Ha 9KpaH.

HoBas 3asBka mosBUIach B CIMCKE Ha
crpanuile "3asaBku’.

[Tpumep HeraTuBHOro TecT Keiica (nose Konraktaoe smio - NOK):

JleicTtBue Oxunaemslil pe3yiabTaT

1. OrtkpeiBaeM ¢opmy otnpaBku | Dopma OTKpHITA

cooO1IeHus Bce nosnist mo yMo4aHUIO MyCThI
OO0s3arenbHbIC OIS TOMEYEHBI - *
Kuonka "OtnpaButh" HE aKTUBHA

2. 3anonHseM most GOpMBI: [Tons 3anonHeHs
Tun obpamenust = Koncynpramnus Knomnka "OrnpaButs" - aktuBHa (Enabled)
KonrakTHOE JINII0 =

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

CooOmienne = MHIIyHIyu(... iy -
1024 cumBoiia

3. Haxxumaem kaoniky "OtnpaButs” | BanumanmonHoe cooOmeHHE O BCEMH ONIMOKaMH
BBIBEICHO Ha SKpaH:
"B mone  "KourakTHOoe  sHIIO"  3ampemieHo

WCITOIb30BaHKE U(P U crel. CAMBOJIOB."
3asBska HE mosiBunach B CHUCKE Ha CTpPaHUIIE
"3agBku'".

3 JlokyMeHTHPOBaHHE Pe3yJIbTATOB TECTHPOBAHUA
WToroBblit 0TYET MOKHO pa3/IeTUTh HAa YaCTU C COOTBETCTBYIOIICH HHGOpMAaITUEH:
— IlpusercrBue.
— O6mas uapopmanus (Common Information).
— TecroBoe okpyxenue (Test Platform).
— Pexomengamuu QA (QA Recommendations).
—  HeramusupoBannas nndopmarus (Detailed Information).
— OKOHYaHME COACPKUMOTO.

IIpuBercTBHE

CBoe MUChbMO C OTYETOM HEOOXOAMMO HauaTh C MPUBETCTBUS BcexX aapecaroB. Eciu mo kakum-
au00 MpUYKMHAM MPOU30LLIA 33/IepKKa JaHHBIX OTYeTa, JIMOO HE BECh 3aINTAHUPOBAHHBIA (PYHKIIMOHAT
ObUI IPOBEPEH, TO 3Ty UH(OPMAIHIO HEOOXOJMMO MPEAOCTaBUTh B Havaie nuchbma. CienyeT n3BUHUTHCS
3a 33/Iep KKy U yKa3aTh aJIeKBaTHbIE IPUYUHBI ITpou3oiieanero. Takke B caMOM Hayajie MUChMa CIIeyeT
yKa3blBaTh, €CIIM OBUIM KaKHe-TO BHEUIHHME (PAKTOpbI, MPENSATCTBYIOIIME IMPOBEPKE KaKOH-TO YacTu
(GbyHKIIMOHATA.

Ecnu Bo BpeMsi TeCTMpPOBaHHUS HE MPOM3OLUIO HUKAKUX (POpPC-MaKOPHBIX OOCTOATENHCTB, TO
JIOCTaTOYHO OOBIYHOTO BEXJIMBOT'O MIPUBETCTBUS U Jjaliee yXKe Mepexo] K CIEAYIOIUM TyHKTaM.

O6mas nnpopmanust (Common Information)

B nanHOM uacTM oTyeTa OMNUCHIBAeTCS, KakWe BHJbI TECTOB MPOBOJMINCH. 3adyacTylo
YKa3bIBAIOTCS MOJAYIIH, KOTOPBIE TECTUPOBAINCH WM (QyHKIMOHAN. CTOUT YIOCTOBEPHUTHCS, HE 3a0bITa
JU Kakas-TO 4acTh (PYHKIIMOHAIAa, OCOOEHHO 3TO aKTyaJlbHO, KOI/Ia HYKHO cOOpaTh WTOTOBBIM OTYET,
COEIMHUB B ce0e TaHHBIE O Pa3HBIX BUJIAX TECTOB M (DyHKIIHOHAIIE.



TecroBoe okpyxenue (Test Platform)
Kaxk npaBuiio, B 3TOI 4acTH yKa3bIBalOTCS:
Ha3zBanue npoekra.
Howmep cOopkw.
Ccplnka Ha TpoekT (cOopky). Heo6xoaumMo yoeauThes, 9To 3aiasl 1o AT
—  CCBUIKE BBl JEHCTBUTENLHO MOMNAJaeTe Ha MPOEKT HIIK MOKETE YCTAHOBUTD MPHIIOKEHHUE.

[Ipu yxa3zaHuu [aHHBIX B ATOM YacCTH OTYETa HYXHO OBbITh OYEHb BHUMATENbHBIM, T.K.
HENpaBUIIbHASL CChUJIKA Ha COOPKY WJIM HEBEPHBIM HOMEp COOpKH HE NalT JOCTOBEpHOH HMH(OpManuu
BCEM 3aMHTEPECOBAHHBIM JIIOJSIM, a TAKXKe 3aTPYAHSIOT paboTy 4eloBeKy, coOuparoleMy (QpUHaIbHBIN
OTYET.

Pexomenmamu QA (QA Recommendations)

JlanHast 4acTh OoTuYeTa ABNSETCA Hambosiee Ba)KHOU, T.K. 3[IeCh OTpakaeTcs oOliee COCTOSHUE
cOopku. 31ech MOKa3bIBaCTCA aHATUTHUYECKas paboTa TECTUPOBIIMKA, €T0 PEKOMEHIALUHU MO YITYUIIEHUIO
¢bynkunonana, Hambosiee crmabble MecTa W Hauboyiee KPUTHYHBIE JeQEKThl, IUHAMHKA W3MEHEHHS
KauyecTBa MPOEKTA.

B sTOM paznene nomxHa 66T HHGOPMAIHS O CIIEIYIOIIEM:

— VYkazan ¢yHKIMOHAN (4acTh (PyHKIIMOHANA), KOTOPBIM 3a0J0KHpOBaH Il TPOBEPKHU. JlaHBI
MOSICHEHUS [TI0YeMY STOT (PYHKIIMOHAN HE MPOBEpeH (yKa3aHbl Haubosee KpUTUIHbBIE 1e(PEeKTHI).

— IlpousBeneH aHanu3 KadecTBa MPOBEPEHHOro (yHkiuoHana. Cleayer ykaszarb, yAy4dlIWIOCh
OHO WIM YXYALIWJIOCH II0 CpPaBHEHUIO C MpeAblAylled Bepcuel, Kakoe KayecTBO Ha
CETOAHSIIHUNA MOMEHT, Kakue (PakTOphl MOBIHUSUIA HA BBICTABJICHHE MMEHHO TAKOTO KauecTBa
COOpKH.

— Ecnu xaduecTBO cOOpKH yXYALIUIOCH, TO 0053aTENBHO JTOJDKHBI OBITH YKa3aHbl PErpecCHOHHbBIE
MecTa.

— Haubonee nectabunbHble 4YacTU (yHKIMOHAJA CIEAYyeT BBIACIUTh U yKa3aTh MPUYHHY, IO
KOTOPOH OHM TaKOBBIMU SIBJISIFOTCSI.

— Jlanbl pekoMeHIamMu 10 TOMY (YHKIIMOHATY U JeeKTam, CKOopeiiee UCIpaBIeHne KOTOPhIX
SIBIISIETCSL HanOoJiee TPHOPUTETHBIM.

— Cnoucoxk HauOojiee KpPUTHUYHBIX [UId COOpKM Je(EeKTOB, ¢ yKa3aHMEM Ha3BaHUs U MX
KPUTUYHOCTH.

— Jlna otuera ypoBHA Smoke o00s3aTeNbHO yKa3aThb BeChb HECTaOWIbHBIM (QyHkuuoHan. Eciun
cOOpKa SBJISETCS PENU3HOW WIM MPEeApeNu3HON, TO J1000e YyXYJIIeHHE KadecTBa SBIISETCS
KPUTUYHBIM U BaXKHO 00 3TOM COOOIIUTh MEHEDKEPY KaK MOXKHO paHBbIIIE.

[ToMrMO BCeTo BBIMIEYKA3aHHOTO JUIS PEIM3HBIX M MPEIPETH3HBIX COOPOK B OTYETE O KayecTBE
MIPOAYKTa BaYKHO YKa3bIBaTh CIIENYyIOIEE:

— Jlana uHopManus o Bcex mpodiemax, xapakTepHbix cOopke. IIpoBeneH aHann3, HACKOJIBKO
OCTaBIINECS MPOOIIEMBI SBIISIOTCS] KPUTHYHBIMU JIJTsI KOHEYHOTO TMTOJIb30BATEIIS.

— VYkazasbl ae(eKTbl, KOTOpbIE CIelyeT HWCHpPaBUTh, YTOOBI KaueCTBO KOHEYHON COOpKH OBLIO
BBIIIIE.

JeranuzupoBannas nuadopmanus (Detailed Information)

B nanHo#l yacTu oTueTa omHchIBaeTcs Oosee moapoOHas MHGOopMalUs O MPOBEPEHHBIX YaCTIX
(GyHKIIMOHANa, YCTAaHABIIMBAETCS KAayeCTBO Ka)KIOW IpOBEpEeHHOM wyacTu (QyHKUHOHAIA(MOIYJs) B
OTJENbHOCTH. B 3aBUCHMOCTH OT THIIA TPOBOJAUMBIX TECTOB, 3TA YaCTh OTUETa OYJeT OTINYATHCS.

Smoke

[Ipu omenke kadecTBa (yHKIMOHAJa Ha ypoBHe Smoke TecTa, OHO MOXeET OBITh JHOO
[Tpuemnembim, 1100 Henpuemnembim. KauecTBo cOOpKH 3aBUCUT OT HECKOJIBKHUX (PaKTOPOB:

— Ecnum 310 penusHas uiam npenpenusHas cOOpka, To A BbIcTaBieHUs [Ipuemiemoro kauectBa
Ha ypoBHE Smoke He TOJKHO OBITh HalIeHO (PYHKITMOHATBHBIX Je(EKTOB.

— Hanuuue HoBoro ¢ynkuumonana. HoBelli (yHKIIMOHAN, KOTOpPBIM BHEpBbIE MOCTAaBISETCS Ha
TECTUPOBAaHUE, HE JOJDKEH cojaepkaTh JAe(eKkToB ypoBHS Smoke I BBICTaBICHUS
[Tpuemiemoro kauecTBa Bceil COOPKH.



— UYro6s1 ycTaHOBUTH cOopke [Ipuemnemoe kauecTBo, He TOJKHO OBITh AehekToB ypoBHS Smoke

y TOro (hyHKIMOHAJIA, 10 KOTOPOMY IIJIAHUPYETCS IPOBOIUTH MOJIHBIE TECTHI.

— Bce nanbonee BaxHbIe YacT (yHKIMOHANA OTPabaTHIBAIOT KOPPEKTHO, TOTJa KAYECTBO BCETO
¢ynkunonana Ha ypoBHe Smoke MoxkeT ObITh OLIeHEeHO, Kak [Ipumiemoe.

B wactu o neranusupoBaHHOM HHpOpMaLMU KadecTBa COOpKM cienyer Oojee MOAPOOHO
orucarth MpooOIEMbl, KOTOpBIE ObLTH HalCHBI BO BPEMS TECTA.

DV

B 5T0#1 yacTu oTueTa yka3pIBaeTCsl KAUECTBO O MPOBEICHUH BAJTHIAINH JE(PEKTOB.

31ech JOJDKHA OBITH ciieayroliast HH(pOpMarys:

— OOmiee KOIUYECTBO BCeX Ae(PEKTOB, MOCTYMHUBIIUX HA IPOBEPKY.

— KonmnuecTBo HencnpaBneHHBIX AS(PEKTOB M UX MPOLEHT OT OOIIET0 KOJINYECTBa.

— Cnucok aedekToB, KOTOpbe HEe ObUIM MPOBEPEHBI M MPHYUHBI, IO KOTOPBIM 3TOr0 HE OBLIO
CZEINIaHO.

— Harnsaanas tabnuna ¢ HencnpaBiaeHHbIMU AedeKkTamu.

[To BeIIEYKa3aHHBIM pe3yJibTaTaM BBICTABISIETCS KadyecTBO Tecta. Eciu  OpoueHT
HeucrnpaBieHHbIX gedektoB < 10%, 1o xadectBo I[Ipmemmnemoe, ecnmu > 10%, TO KauecTBO
Hempuemnemoe.

NFT

[Ipy mpoBedeHHH HOJHOIO TecTa HOBOIO (DYyHKIIMOHAjJa KauyeCTBO OTAEIbHO IPOBEPEHHOIO
¢bynkunonana MoxxeT ObITh: Beicokoe, Cpennee, Huskoe.

B oruere cnenyer oTnenbHO yKasblBaTh HMH(MOPMALMIO O KAauyeCTBE KaXJI0H YacTH HOBOIO
¢bynkunonana. B 3Toit wactu otyera gomKHA OBITH ClIEAYIOIIas HHPOPMALUS:

— Jlana oOmias oleHKa peajau3alyi HOBOTO (PYHKIMOHANA (CrpyNIUpOBaHHas 110 KauecCTBY).

— TIlompoGuasi (merambHas) wuHpOpMamMs O KadecTBE KaXIAOW W3 dYacTedl  HOBOU
(yHKIIMOHAJIBLHOCTH.

— IlpoBenen ananu3 Kaxa0i U3 HOBBIX (DYHKIMH B OTJETBHOCTH.

— JlaHbI sicHBIE TOSICHEHUS O BBICTABJIEHUHM COOTBETCTBYIOILEIO KauecTBa.

— JlaHBI pekoOMeHJalMy MO yIy4IIeHHI0 KauecTBa (Kakue MpoOseMbl clIeyeT UCTIPaBHUTh).

— Ilokazana Tabnuia ¢ HOBBIMM (DYHKIMSIMHU (Ha3BaHHUE), UX Kau€CTBOM, CTaTycoM (DyHHKIIMM U3
CQ.

AT, MAT, Regression

Ecnu npoBoaMINCh TECTHI YKa3aHHBIX YPOBHEH, TO B MEPBYIO ouyepeab NMPH HAUCAHWU OTYETa
HY)XHO aHaJM3UPOBATh AMHAMHUKY U3MEHEHHS Ka4eCTBAa IMPOBEPEHHON (DYHKIIMOHAILHOCTH B CPaBHEHUH
c Oosee paHHUMHM BepcusiMU cOOpkH. Taxke Kak M y MpeAbIIYIIEro BUJIa TECTOB, KAUE€CTBO 3TUX MOXKET
obITh: Bricokoe, Cpennee, Huzkoe.

Jlnis yka3aHHBIX BHJOB TECTOB B JIaHHOW YacTH OTYeTa JOJDKHA OBITh ONMUcaHa WHGpopMauus
CIIEAYIOMIETO XapaKTepa:

— Jlana cpaBHMTENbHAs XapaKTepUCTHKA KaKJOW M3 dYacTeil (yHKIMOHalIa B CpPaBHEHUU C

IPEIbLAYIINMHU BEPCUSIMH COOPKH.

— IlogpoGuast (nmetampHasi) wHOpPMAIMA O KadyeCcTBE KaXIOM U3 YacTed MPOBEPECHHOU
(GYHKINOHATIBHOCTH.
— JlaHBI sicHBIC TIOSICHEHUS O BBICTABIICHHMH COOTBETCTBYIOIIETO KAdecTBa KaXIOW (QYHKIUH B

OTIEITLHOCTH.

— JlaHBI pekoOMeHJalMy MO yIy4IIeHHI0 KauecTBa (Kakue MpoOsIeMbl clIeyeT UCTIPaBHUTh).

OxoHUYaHHE COAEPKUMOT0O

B 3aBepmieHnm colepKMMOE OTYeTa JIOJHDKHO BKIIOYATh B ce0s MH(OPMAIHIO CIIETYFOIIETO
Xapakrepa:

— Ccplka Ha TecT-IUIaH.

— Ccpuika Ha fokyMeHT feature matrix (eciiu TaKOBOW UMEETCsI).
— CcpUtka Ha TOKYMEHT CO CTaTUCTHKOM (€CITM TaKOBOW UMEETCs).
— OO11ee KOMMIeCTBO BCEX HOBBIX J1e(DEKTOB.



— TMoamuces BRICBUIAIOIIETO OTYET.

JlaHHBIE CCBUIKH JOJDKHBI OBITh KOPPEKTHBIMH, HEOOXOIUMO IPOBEPUTH JTOCTOBEPHYIO JIH
nH(OPMAIIHIO TOTYYaeT MOJIb30BaTeNb, OTKPBIBIINK CChUIKY. Ciemyer oOpamarh 0cob0e BHUMaHUE Ha
MOAMNKCH, YAOCTOBEPhTECh, YTO yKa3aHa MMEHHO Ballla MOAMHCH JUOO Kakas-TO YHUBEpCalIbHas IS
ONPEACIEHHOTO MPOEKTA MOAMUCH.

Xon padoTsi:
3ananue 1. Pazpaborars TeCTOBBICE MOYJIEH MPOCKTA JJIs TECTUPOBAHUS OTIEIBHBIX MOMIYJICH,
MIPOBECTH ONTUMH3ALIUIO MPOrPAMMBI IO BEIOPAHHOMY MapaMeTpy.
1. Jlnga WHAMBUAYAJIBHOTO MOMAYJS BBIOpAaTh MapaMeTp ONTHMHU3AIMU U ONPEICTUTh €ro
KOJIMYECTBEHHBIE XaPAKTEPUCTUKHU.
2. IlpoBecTn oNTHMH3ALUIO MPOrPAMMBI IO BEIOpAHHOMY ITapaMeTpy.
2. CpaBHUTH XapaKTEPUCTUKU HCXOJHOTO MOAYIS W MOIYJS, IMOITYYEHHOTO B PE3yNIbTaTe
OIITUMU3ALIMH.
3. OdopmMuth OTYET, COJCpXKAIIMA ONMHCAHWE, OOOCHOBAaHWUE M PE3yJIbTaThl ONTUMHU3AINN
MIPOTpaMMBI.

3aganue 2. Onucate HAOOp TecTOBBIX clieHapueB s Bepudukauuu [10. OntuMusnpoBaTh
TecTOoBBI Habop. HayduThcs cocTaBisITh crenupukanuio Uisi  pa3paboTku  TecToB.COCTaBUTH
CHeM(pUKAIUIO I TECT AU3aiiHa caiiTa, COIVIACHO BallleMy BapHaHTY, UCIOJb3YS IOJYYCHHBIC BBIIIC
3HaHug. OCHOBBIBAsICh Ha crelu(uKaluy TpeOOBaHUMN, HAMIMCATh HA0OP TECT-KEHCOB ISl TECTUPOBAHUS
cauTa.
Pa3paborats TecTOBbIE HAOOPHI I (PYHKIIMOHAIBHOTO TECTUPOBAHHUS.
[IpoBecTu TeCTUpOBAHKE MPOTPAMMBI U TIPEICTABUTH PE3yAbTATHI B BUJIE TAOJIUIIBI.
Bripaborate pekoMeHauu Aisi KOPPEKTUPOBKH TECTUPYEMOM MTPOrPaMMBI.
[IpencraBuTh OTYET 10 JIAOOPATOPHOU PabOTE JISI 3AIUTHI.

No ok

3aganue 3. IlpoBecT JOKYMEHTHpPOBAaHUE pE3YJIbTATOB TECTHUPOBAHHUS MPOIPAMMHOTO
CpEICTBa.

dopma npeacrasJieHUs pe3yJbTara’
1. Texkcr gomkeH ObITh HancaH mpudrom Times New Roman, 12. UnTepBan Mexny cTpokamu U
a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKCTa — 1o MUpUHe cTpaHUlbl. CKPUHIIOTHI
HeoOXoauMo moanucaTh. Hazpanue npakTudeckoi paboTsl, 11e7b paboThI, X011 paboThI, BBIBO/I,
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI JOJKHBI ObITh BBIJIEJIEHBI )KUPHBIM IIPU(PTOM.
3axntoueHue (BbIBObI).
3. CHnMcok HCIONIb3yeMOil TUTepaTyphl.

N

KoHnTpoJsbHbIe BONIPOCHI:

[Touemy HE06X0AMMO POBOIUTH ONTUMHU3ALINIO, & HE MUHUMM3AINIO POTPaMMBbl?
OT yero 3aBUCUT BBIOOP METOa ONITUMHU3ALIUH?

[Touemy OosbllIO€ BHUMaHUE yIEIsIeTCsS HUKINYECKUM ydacTKam?

K kakuM HexxenaTenbHbIM MOCIEICTBUSIM MOKET MPUBECTU ONTUMM3ALINSA?
Urto Ttakoe TectupoBanue [1C?

Yem TecTupoBaHue oTianydaercs ot oraaaxu [1C?

J51g yero npoBOaUTCS (PYHKIIMOHAIBHOE TECTUPOBaHHE?

KakoBbI mpaBuiIa TECTUPOBAHUS MPOTPAMMBI «KaK YEPHOTO SIIIUKA»?

Kak npoBoauTcst TecTUpOBaHMSI MPOTPaMMBbI IO MIPUHIIUITY «OEJIOTo SIIUKay?
Kak ocymecTBisercs: cOopka mIporpaMMbl IpU MOYJIBHO TECTUPOBAHUU?
Kakas cTpykTypa UTOrOBOTO OTYETa O pe3ysibTaTaXx TeCTUPOBAHUS?

Yro conepxutcs B paznene [Ipusercreue?

Urto copepxutcs B paznene O01mas napopmanms?

CoNocrwND AN E



10. Yro conepxurcs B paznene TectoBoe okpyxeHue?

11. Yro comepkutcs B pazzaene Pexomenmarum QA?

12. Yro conepxutcs B pazaene [eranuzupoBanHas HHPopMaIus?
13. Yro comepxkutcs B pazzaeie OKOHYaHHE COACPIKUMOTO?

Kpurepun oneHku:

PaboTa BBINOJIHEHA OJTHOCTHIO U HE COEPIKUT OIMIMOOK, CTYACHT y4ell M pacCCMOTPeENl 0COOEHHOCTH
MpeIMETHOM 00JIACTH U IPaMOTHO IPEICTABUI OTUET — OL[CHKA «OTIUYHOY.

PaboTa BBINOJIHEHA TOJIHOCTHIO, HO COJIEPXKUT He OoJiee IBYX OMIHMOOK, CTYIEHT Y4ell U PacCMOTpe
0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET — OLEHKA «XOPOILIOY.

PaGora BeIMONHEHA C OMMOKAMHU, CTYICHT HE MOJHOCTBIO YUY€l U PAacCMOTPENT OCOOCHHOCTH
MpeIMETHOM 00JIACTH U MPEICTaBUI KPATKHUM OTUET — OI[CHKA «YIOBJIETBOPUTEIILHO.

Pabora BeIMOTHEHA ¢ TPyOBIMU OLIMOKAMU, CTYICHT HE y4ell OCOOCHHOCTH MPEIMETHON 001acTu,
OTYET COCTABJIEH HETPAMOTHO — OIICHKA «HEYIOBIETBOPUTEIHHOY.



JlaGopaTopHoe 3ansitue Ne 24
TecTupoBanue HHTerpanuu MoayJei. /lokymeHTupoBaHue pe3yjibTaTOB TeCTUPOBAHMS

HBJILI HSyquI/Ie Ha3sHa4YCHUA MW 3aJa4 HHTCIPAlMOHHOI'O TECTHUPOBAHUA. Cocrasnenne
HUTOTOBOI'0O OTUYCTA O PE3yJibTaTaxX TCCTUPOBAHUSA IPUIIOKCHU.

Beinosinus patdory, Bel Oyaere:
ymemp:
— V5. opranu3oBbIBaTh 33JJaHHYI0 MHTETPALlMI0 MOIYJeH B MpOorpaMMHBIE CpeACTBa Ha Oase
HMEIOILEHCS apXUTEKTYpbl M aBTOMAaTU3aLUK OM3HEC-TIPOLIECCOB.
— VY6. onpeiensiTb UCTOYHUKU U IPUEMHUKH JTaHHBIX.
— ¥9. oueHuBarh pazMep MUHUMAILHOTO HAOOpa TECTOB.
— V10. pazpabarbIBaTh TECTOBBIE IAKETHI U TECTOBBIE CLICHAPHUH.
— VY11. BBIABAATH OMMOKH B CUCTEMHBIX KOMITOHEHTaX Ha OCHOBE CIICIU(PHKAIIHHA.
— VY12 ucnonp30BaTh pa3iUYHbIC TPAHCHOPTHHIE MPOTOKOJIBI M CTAaHAAPTHI (POPMATUPOBAHUS
COOOMICHHUH.
— V13 BBINOJHATH TECTUPOBAHNUE UHTEIPALIUH.
— V14 opranuzoBbIBaTh NOCTOOPAOOTKY JaHHBIX.
— V15 co3naBath Kiaacchl- HCKJIIOUEHHUSI HA OCHOBE 0a30BbIX KJIACCOB.
— Y16 BBIOTHATH PyYHOE M aBTOMAaTH3UPOBAHHOE TECTHPOBAHNE IIPOTPAMMHOTO MOJYJISL.
— VY17 ucnionb30BaTh HHCTPYMEHTAJIBHBIEC CPEACTBA OTIAKU IPOTPAMMHBIX ITPOIYKTOB.

MarepuajibHoe o0ecredyeHHne. EPCOHANBHBIM KOMITBIOTEDP, cpeaa mporpammupoBanus Visual
Studio 2019.

3aganue:

1. HamwucaTe miaH UHTETPAIIHIOHHOTO TECTUPOBAHUS B COOTBETCTBUH C PEKOMEH IAIIUSIMHU.

2. I/ICXOI[SI N3 KOJINYECCTBA OIIMCAHHBIX KJ'IaCTCpOB 1 3asBJICHHBIX MJIA HUX TCCTOBBIX HpI/IMepOB
(mocnenHUi MyHKT TJ1aHa), CO3/1aTh COOTBETCTBYIOIIEE KOJTMUECTBO FOHUT-TECTOB.

3. Otnmaguth W 3amyCTUTh BCE IOHUT-TECTHL. [Ipu 3TOM He TpeOyeTcs WCIpaBlICHHUE OIMMOOK B
HCXOJHOM KOJI€, €CJIH TaKOBbIE ObLITH OOHAPYKEHBI.

4. OIIGHI/ITI) peBy.]'II)TaTI)I BBITIOJTHCHU A IOHI/IT-TGCTI/IpOBaHI/IH 158 CﬂeﬂaﬁTe COOTBGTCTBYIOHII/IC
BBIBOJIEI.

5. IlpoBecTu 1OKyMEHTUPOBAHUE PE3YJIbTATOB TECTUPOBAHUS IPOIPAMMHOTIO CPE/ICTBA.

KpaTrkue TeopeTnyeckue cBeieHUs:

WHTerpaliluoHHOEe TECTUPOBAHHME — JTO TECTUPOBAHME MPOrpaMMHOrO obOecreueHus Ha
KOPPEKTHOCTh B3aMMO/IEHCTBHUS HECKOJIBKUX MOyJIel, 00beAMHEHHBIX B ejuHOe 1enoe. Hecmotps Ha To,
YTO Pe3yJbTaTOM TECTUPOBAHMS M BEPUPHUKAIMU OTAETBHBIX MOJIYJEH, COCTABISIOMINX MPOrPaMMHYIO
CUCTEMY, SIBJISIETCS] 3aKJIIOUEHUE O TOM, YTO 3TH MOJYJHU SBISAIOTCS BHYTPEHHE HENPOTUBOPEUMBHIMHU U
COOTBETCTBYIOT TpeOOBaHUSAM, 3TO HE TapaHTHPYeT HMX KOPPEKTHYIO COBMECTHYI0 pabotry. ILlenbio
MHTETPAlMOHHOTO TECTUPOBAHMS SIBJISIETCS IMPOBEpPKAa COOTBETCTBHUSI MPOEKTUPYEMBIX  E€IMHMIIL
(GYHKIMOHATIBHBIM, NPUEMHBIM U TPEeOOBAHUSAM HAJASKHOCTU. TECTUPOBAaHHWE ATUX NPOEKTUPYEMBIX
€IUHULl — OOBEeIMHEHUS, MHOXKECTBA WJIM TpyIIa MOAYJIeH — BBIMOJHIIOTCS 4Yepe3 MX HHTepdeiic,
HCIOJIb3YS] TECTUPOBAHUE «UEPHOTO SALIUKAY.

WHTerpalimoHHOe TECTUPOBAHME HA3bIBAIOT €Ll TECTUPOBAHUEM AapXUTEKTYpPhl CHCTEMBI.
Pe3ynbTaThl BBINMOIHEHUS] HHTETPALMOHHBIX TECTOB — OJMH M3 OCHOBHBIX MCTOYHUKOB MH(pOpMAIMU IS
mpolecca yJaydlleHUs] ¥ yYTOUHEHUsS apXUTEKTYpbl CHUCTEMBI, MEXKMOJYJIbHBIX M MEKKOMIIOHEHTHBIX
uHTepdeiicoB. T.e. ¢ MHTErpalMOHHBIE TECTHl MPOBEPAIOT KOPPEKTHOCTh B3aMMOJAEHCTBHUS KOMIIOHEHT
CHUCTEMBI.



WHTerpaiinoHHOE TECTHPOBAHUE, KaK MPaBWIIO, NPEACTaBIsieT cOO0M MTepaTHBHBIN Mpoliecc,
NP KOTOPOM TMpOBepsieTcss (DYHKIIMOHAIBHOCTh Bce Oosiee M Oojiee yBEIMYMBAIONICHCS B pa3Mepax
COBOKYITHOCTH MOJYJIEH.

MonynpHOE TECTHPOBAaHHME, WM IOHHUT-TECTHpOBaHHME (aHIJI. unit testing) — mporecc B
IIPOrpaMMHUPOBAHUH, [TO3BOJISIFOIINN NPOBEPUTH HA KOPPEKTHOCTh OTIENIBbHBIE MOJYJIN HCXOJHOIO KOja
MIPOrPaMMBI.

Wnes cocTOUT B TOM, 4TOOBI MMHCATh TECTHI IS KOKAOH HETPUBUAIBHOW (QYHKIMHU WIH METOJA.
OTO MO3BOJISIET JOCTAaTOYHO OBICTPO MPOBEPHUTH, HE MPHUBENIO JM OYEpPEeIHOE H3MEHEHHE KoJa K
perpeccuu, TO €CThb K IOSBJICHUIO OUIMOOK B YK€ OTTECTHPOBAHHBIX MECTAaX MPOTPAMMBI, a TaKXkKe
oOserdaer oOHapyXCHUE U YCTPAaHEHUE TAaKUX OIIMOOK.

WHTerpaliioHHble TECThI JODKHBI IIPOBEPSATh COBMECTHYIO padOTy OTIEIbHBIX MOIYJIEH WU
HAaOOpPOB MOJyJied, MEXIy KOTOPhIMU €CTh 3aBUCUMOCTU. [IpM 3TOM TecThl [OJKHBI MPOBEPUTH,
NPaBUIBHO JIU 00pabaTHIBAIOTCS BXOJAHBIC JaHHBIE OT/ENBbHBIX METOAOB IPU BBI30BE MX IMPH Pa3HBIX
CUTyalusix U HabOpax MCXOJTHBIX NaHHBIX (QYHKIMOHABbHAS CTOPOHA MHTErPAIMOHHOIO TECTUPOBAHNS)
U TIPOBEPHUTH CTAOMILHOCTH PabOTHI MOYJISl IPH PA3HBIX UCXOJHBIX JAHHBIX (IIPOBEpKA HAa HAJICKHOCTD
paboThl MOYJISI MHTErPALIMOHHBIM TECTUPOBAHUEM ).

Cy1iecTByeT HECKOIBKO MOJAX0J0B K UHTEIPAllUOHHOMY TECTUPOBAHUIO:

— Cumsy BBepx. CHauana coOUpArOTCS U TECTHUPYIOTCS MOAYJIM CaMHX HIDKHUX YPOBHEH, a
3aTeM 110 BO3PACTAHUIO K BEpUIMHE MepapXuu. JlaHHBIN 10axoa TpeOyeT rOTOBHOCTH BCEX
coOMpaeMbIX MOJIyJICH Ha BCEX YPOBHSAX CUCTEMBI.

— Csepxy BHU3. JlaHHBIN MOAXO/ MPEIyCMAaTPUBAET IBUKEHUE C BHICOKOYPOBHEBBIX MOJIyJIEH,
a 3aTeM HampaBisiercs BHM3. [Ipu 3TOM HCIONIB3YyIOTCA 3ariiylIKd s TeX MOJIYyJIeH,
KOTOpbIE HaXOISATCS HIKE IO YPOBHIO, HO BKJIFOUEHHE KOTOPBIX B TECT €IlIe HE MPOU3O0IILIO.

— bonbmioit B3psiB. Bece Moaynu Bcex ypoBHEH coOMparoTcs BOEIMHO, @ 3aTEM TECTUPYETCS.
JlaHHBIN METOJ] 5KOHOMHT BpeMsi, HO TpeOyeT TIaTelbHONH IPOpabOTKH TECT KEHCOB.

IIpeumyiuectso.

HHTerpaiiuoHHOe TECTUPOBAHUE IMO3BOJISIET UMUTHPOBATh JIEHCTBUS IMOJb30BaTeNel U OBICTPO
II0JIy4aTh TOATBEPKACHHUE, UYTO IPOrPaMMHBIM NPOAYKT YCIHEIIHO B3aUMOJEHCTBYET C APYTHMHU
cuctemMamu. Takoil MOAX0J TapaHTUPYET Cpa3y HECKOJIBKO MPEUMYIIECTB:

1. TlpenotBpaiieHne NOSBICHNUS KPUTUYHBIX OIIMOOK B ONBITHO-IPOMBIIIICHHOHN SKCIUTyaTaluu
2. CHWXCHHE BIUSHUS YEJI0BEUECKOTO (haKkTopa
3. DKOHOMHMS 3aTpaT Ha UCTIpaBJIEHUE NEPEKTOB

['maBHOW 3a7auell WHTETPAIMOHHOTO TECTHPOBAHHS SBJSETCS TOUCK OIIMOOK, CBS3aHHBIX C
BSaHMOHeﬁCTBHeM MOI[y.]'ICfI CHUCTEMBI MJIN HECKOJIBLKHUX CUCTEM. B PE3YIBTATE BCC CMEIKHBIC CUCTCMbI U
MOJIYJIA OJTHOM CHCTEMBI JIOJKHBI paboTaTh COrNIaCOBAHHO.

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

Brimonaenue paboThr:

PazpaboraiiTe kiacc, coaepikamiii MUHUMYM 3 METOAa, OJUH U3 KOTOPBIX COOTBETCTBYET
BallleMy BapHAaHTY: 10 3aJaHHBIM TTapaMeTpam a u D BeIYKCIUTE Mapamerp C.

Bapnant c

o0 [N[O|O1R[W[N]| -




9 ﬁn - b?
b
Sa 4~
4
#a + %)
12a° - 8b
a' - 3b
(a® - b)/2
10 (a=b)(a+b)
alb* 4+ 16)
5
a*
2( yeie b)
Wb 4a)=-a
11
3a2-b
12
ab-4a

JIBa npyrux (ocTajgbHBIX) METOJAa JOJDKHBI IMepelaBaTh WM IOJy4aTh 3HAYEHUS M3 METOoj]a
Balllero BapuaHTa. T.e. BCEMU TPEeMsI METOJIaMH JIOJKHO OBITh OPraHW30BaHO B3aUMOJICIHCTBHE.

CoznaiiTe OTHEIBHBIA TECTUPYIOUINI Kilace (KaK JUIsl MOAYJIBHOTO TECTUPOBAHUSA), B KOTOPOM
ONMUIINTE MHUHUMYM 3 TecTa C pa3Iu4YHbIMH T[apaMeTpaMH, OXBaTHIBAIOIIMMU Pa3IUYHbIC
HEXKBUBAJICHTHEIE 3HAUEHHS.

[Ipumeuanue: npyu UHTETPAITMOHHOM TECTUPOBAHHUH MIPH OJHOM BBI30BE (PYHKIIMHU, TECTUPYIOTCS
Bce 3 MeToA.

Pa3paboraiiTe TecT-11ana — pyKoBOACTBA K ICHCTBUIO JIsl TECTUPOBIINKOB;
Cdopmupyiite TeCTOBBIE JAaHHBIX U CO3JANTE TECT-KEHCOB;

Peanu3yiite cuenapuu 1Jis 3amycka TeCT-KENCOB;

BrinonHuTe TECT-KENCH U UCTIPABbTE OIINOKU;

[ToBTOpPUTE LUKII TECTUPOBAHUS 0 YCIEIIHON UHTErPALIUH.

agrwdE

dopma npeacraBjIeHus pe3yabTara:

1. Texkcr nomxkeH ObITh HanucaH mpudroM Times New Roman, 12. InTepBan Mexay cTpokaMu U
a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKcTa — 1o MUpuHe cTpaHuibl. CKpUHIIOTHI
HeoOXoauMo monucaTh. HazBanue npakTudeckoi padoThl, 11e7b paboThI, X011 paboThI, BBIBO/I,
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI JOJKHBI ObITh BbIIEIEHBI KUPHBIM IIPHUPTOM.

2. 3akioueHue (BBIBOJIBI).

3. CnMcok HCIOIb3yeMOi TUTepaTyphl.

KoHTpoJibHbBIE BONIPOCHI:
Jlaiite onpesesnieHne MOHATHS HHTETPAllMOHHOE TECTUPOBAHUE.
B yem cyniHocTh MeTo1a «0es0ro AmuKa»?
B yem cymHoCTh MeTOZa «4epHOTO SIIIUKAY.
I{enu MHTErpallMOHHOTO TECTUPOBAHMUS.
[IpenmyriecTBa «paHHEro Havaja TECTUPOBAHUS.
Kakas cTpykTypa UTOrOBOTO OTYETA O pE3YJIbTaTaX TECTUPOBAHUSA?
UYro copepxurcsa B paznene IIpusercrue?
UYro conepxkutcs B pazzaene Obmas nuadopmanus?
Uto conepxkurcs B pasnaeinie TectoBoe OkpyxkeHue?
10 Yro conepxutcs B paznene Pekomennanuu QA?
11. Yro comepxkutcs B pazzaene letanu3upoBannas nadopmarus?
12. Yro conepxurcs B paznene OKoOHYaHHUE COAEPKUMOT0?

©WooNUhA WD E

Kpurepun onenkmn:



PaGora BeIMOTHEHA MMOTHOCTHIO U HE COACPKUT OMHMOOK, CTYACHT Y4el U pACCMOTPEN 0OCOOCHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEICTABUII OTUET — OL[CHKA «OTIUYHO.

PaboTa BBINOJIHEHA TOJTHOCTHIO, HO COJIEPXKHUT HE OoJiee IBYX OMIMOOK, CTYIEHT Y4l U PacCMOTpPEN
0COOCHHOCTH MPEAMETHOI 00JIaCTH ¥ TPAaMOTHO MPEICTABUII OTYET — OLEHKA «XOPOILIOY.

Pabora BbImoNHEHa ¢ OMMOKaMH, CTYACHT HE MOJHOCTBIO Y4Ye€ll M PACCMOTPET OCOOEHHOCTH
MpeIMETHOM 00JIACTH U MPEICTaBUI KPATKHUI OTUET — OI[CHKA «YIOBJIETBOPUTEIILHO.

Pabora BeIMOMHEHA ¢ TPYOBIMU OIIMOKAMH, CTYICHT HE y4ell 0COOCHHOCTH MPEIMETHON 00acTH,
OTYET COCTABJIEH HETPAMOTHO — OIICHKA «HEYIOBIETBOPUTEIHHOY.



[Tpunoxenue 1

KOI[ CTpaHUIIbl aBTOPU3AIL[UU

<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:0Olesya"
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="IlepcornanbHasa uHQopmMauma" Grid.Column="0" Grid.Row="0"
FontSize="18" FontWeight="Bold" Margin="10,0"/>

<Label Content="®0ammnma" Grid.Column="0" Grid.Row="1" FontWeight="Bold"
FontSize="14" Margin="8,0"/>

<TextBox x:Name="lName" Text="lpanor" Grid.Column="0" Grid.Row="2"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"
GotFocus="LName GotFocus"/>

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

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

<Label Content="E-mail (sormu)" 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="Ilaposp" Grid.Column="0" Grid.Row="7" FontWeight="Bold"
FontSize="14" Margin="8,0"/>



<PasswordBox x:Name="passw" Password="***xxx44"  Grid.Column="0" Grid.Row="8"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

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

<PasswordBox x:Name="repPass" Password="****xxx4"  Grid.Column="0"
Grid.Row="10" FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>
<Label Content="MmuHmuMaJbHas OJMHa Iapossda 6 cuMBojioB" Grid.Column="1"

Grid.Row="10" FontSize="14" Margin="8,0" />

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

<Label Content="Konmosoe cjoBo (omHo cjyoeo)" Grid.Column="0" Grid.Row="12"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

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

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

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

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

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

<Label Content="CexpeTHHI BONPOC IJIS BOCCTaHOBJIeHUs naponua" Grid.Column="0"
Grid.Row="17" Grid.ColumnSpan="2" FontSize="18" FontWeight="Bold" Margin="10,0"/>

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

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

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

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

<CheckBox Content="Corylacen c ycaoBuaMu" Grid.Column="0" Grid.Row="22"
FontSize="14" />
<Button x:Name="SignIn" Content="JAJIEE" Grid.Column="0" Grid.Row="23"
FontSize="14" Click="SignIn Click" >
<Button.Background>
<LinearGradientBrush EndPoint="0.5,1" StartPoint="0.5,0">
<GradientStop Color="Black" Offset="0"/>
<GradientStop Color="#FFE2ECIB" Offset="1"/>
</LinearGradientBrush>
</Button.Background>
</Button>
<Button x:Name="go" Content="Ilepertu" Grid.Row="23" Grid.Column="1"
Margin="100,0" Click="Go Click"/>
</Grid>
</Window>
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