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1 BBEJJEHUE

BaxHyro yacTe TeopeTuueckol U npoeCCHOHAIbHON MPAKTHUECKOW MOATOTOBKU OOYYarOIIMXCS
COCTABIISIIOT JIAOOPATOPHBIC 3AHATHSL.

CoctaB u cojepkaHue JIaOOpPaTOPHBIX 3aHATUN HampaBiieHbl Ha peanuzanuio DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEAHETO NIPOPECCHOHATHLHOIO 00pa30BaHMS.

Benymeli aunakTudeckoil 1Lenbio JIAOOPAaTOPHBIX 3aHATUH  SBJIAETCS  SKCIEPUMEHTAIbHOE
MOJITBEPK/ICHUE U TIPOBEPKA CYIIECTBEHHBIX TEOPETUYECKHX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTE).

B coorBerctBum ¢ paboueir mporpammoii IIM.02 OcymiecTBieHrne HWHTETpaldy MPOTPaMMHBIX
monyneir, MJIK.02.02 WucTpymMeHTanbHBIE CpencTBa pa3padOTKH TMPOTrPaMMHOIO  OOecTedeHus
IIPESYCMOTPEHO IIPOBeeHUE 1a00paTOPHBIX 3aHATUH. B pamkax 1abopaTopHOro 3aHATUs 00ydaroImuecs
MOTYT BBITIOJIHSATE OJIHY MU HECKOJBKO JIA0OPATOPHBIX padoT.

B pe3ynbraTe ux BbINONHEHUs, 00y4YarOIIUIACs TOJDKEH: yMemp:

- VY1 ucnonb30Barh BEIOPAHHYIO CHCTEMY KOHTPOJISI BEPCHIA;

- Y2 ucnonb30BaTh METOJIBI JUI MOJIYYEHUS KOJA C 33aHHON (DYHKLIIMOHAIBHOCTBIO U CTENICHbIO
Ka4yecTBa;

- VY3 aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIUIO;

- Y4 wucnonb30BaTh CIENHMAIM3UPOBAaHHBIE Tpaduyeckue CpeacTBa TOCTPOSHHS W aHAIH3A
apXUTEKTYPBI IPOrPaMMHBIX IPOTYKTOB;

- V5 opraHu3oBBIBaTH 33JaHHYI0O WHTETPALMI0 MOJIYJed B NpPOTrpaMMHBIE CpeICTBa Ha 0Oasze
MMEIONICHCS apXUTEKTYPhI M aBTOMATH3AIMN OM3HEC-TIPOIIECCOB;

- Y6 onpenenarb UICTOYHUKH U IPUEMHUKH JaHHBIX;

- Y7 ucnosnp30BaTh IPUEMBI PadOThI B CUCTEMaX KOHTPOJISI BEPCUH;

- VY8 BBHIIONHATH OTIAAKY, HCIOJIB3Ysl METOJBl M MHCTPYMEHTHI YCIOBHOW KOMITHIISIINH (KJTacChI
Debug u Trace);

- VY9 onenunBarh pazMep MUHMMaJIbHOTO Ha0Opa TECTOB;

- V10 pa3palarbiBaTh TECTOBBIE AKETHI U TECTOBBIE CLIEHAPHH;

- V11 BbIABIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTAX Ha OCHOBE CHELM(UKAIHIA;

- V12 wucnonp3oBaTh pa3iWyHbIE TPAHCHOPTHBIE MPOTOKOJIBI U CTaHAAPTHl (OPMATHPOBAHUS
COOOILIEHNI;

- V13 BeINOIHATH TECTUPOBAHUE UHTETPALMY;

- V14 opranu3oBbIBaTh I0CTOOPaOOTKY TaHHBIX;

- V15 co3naBarh KJ1acChl- HCKITFOUEHHSI HA OCHOBE 0A30BBIX KJIACCOB;

- V16 BBINONHATH py4HOE M aBTOMATU3UPOBAHHOE TECTUPOBAHME POIPAMMHOT'0 MOJTYIIS;

- Y17 ucnonb30BaTh MHCTPYMEHTAIBHBIE CPEICTBA OTJIAIKH IIPOIPAMMHBIX ITPOTYKTOB;

VYo 01.01 pacno3naBate 3aaa4dy W/WUiIM MpobiieMy B MPO(ECCHOHATIBHOM /MU COLMAIbHOM
KOHTEKCTE;

- Y0 01.02 anam3upoBats 33139y W/ MpoOJIeMy U BBIIICIISTEH €¢ COCTAaBHBIC YacTH;

- Y0 01.03 onpenensaTs Tarbl perieHus 3a/1aut;

- Y0 01.04 BeisiBisATH ¥ 9PPEKTUBHO HCKATh HH(POPMAILINIO, HEOOXOAUMYIO JJISl PELICHUs 3aJauu
W/WIM TIPOOJIEMBI;

- Y0 01.05 cocTaBisiTh IJ1aH ICHCTBUIA,

- Y0 01.06 onpenensiTe HEOOXOMMBIE PECYPCH;

- Y0 01.07 BnageTs akTyaJbHBIMH METOJJAMH paOOTHI B IPO(ECCHOHATBHON H CMEXHBIX cepax;

- Y0 01.08 peanmm3oBbIBaTh COCTaBICHHBIN TUIAH;

- V001.09 orrenuBath pe3ysbTaT M HOCIEACTBHIS CBOMX JCUCTBHHA (CAMOCTOSITEIEHO HITH C IIOMOIIIBIO
HACTaBHUKA);

- Y001.10 yuntsiBaTh BpeMEHHBIE OTPaHUICHHUS M CPOKH TIPU PEIICHNH MPO(ECCHOHATBHBIX 3a/1a4;

- Y0 02.01 onpenensth 3aa4u 7151 TOMCKA HH()OPMAITHH;

- Y0 02.02 onpenensite HEOOXOIUMBIE NCTOUHUKH WH(GOPMAITUH,



- Y0 02.03 manupoBarth Mporiecce Moucka; CTpyKTypUpOBaTh MOTydaeMyro HH(POpMaIHIo;

- Y0 02.04 Bbiensts HauOoIIee 3HAYMMOE B ITEpeyHe MH(DOPMALIUH;

- Y0 02.05 orieHnBaTh NPAaKTHYECKYIO 3HAYMMOCTb PE3YJIBTATOB ITOWCKA,;

- Y002.06 opopMIIsTE pe3yabTaThl HOUCKA, IPUMEHSATH CPEICTBA HH(POPMAIIIOHHBIX TEXHOJIOTHHI JUTS
pereHust mpodecCHOHANBHBIX 33]1ay;

- Y0 02.07 ucrionp30BaTh COBPEMEHHOE IPOTPAMMHOE 00ECIICUCHHE;

- Y0 02.08 ucnonms30Bath pa3nuyHbie MAGPOBLIC CPEACTBA TS PEHICHUsI TPOHECCHOHATBHBIX 3a/1a4;

- Yo 02.09 mnposBisATh KyabTypy HHGOPMAIMOHHONW OE30MACHOCTH TIPH  HMCIIOJIh30BAHUH
UHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

- Y0 03.01 onpenensaTh aKTyalbHOCTh HOPMATHBHO-TIPABOBOM JOKYMEHTALIMH B MPO(ECCHOHAIBLHOM
JeATeNbHOCTH;

- Y0 03.02 npuMeHSTh COBPEMEHHYIO HAYIHYIO TPO(ECCHOHATBHYIO TEPMHUHOJIOTHIO;

- Yo 03.03 ompenensite W BBICTpaMBaTh TPACKTOPUH MPOPECCHOHATBHOTO PA3BUTHS U
camMo00pazoBaHus;

- Y0 03.10 npuMeHsTh HccaeI0BaTENbCKIE MPUEMBI U HaBBIKU, YTOOBI OBITH B KypCe MOCIEIHUX
OTPAaCIEBBIX PEIICHUI

- Y0 04.01 oprann3oBbiBaTh paboTy KOJUICKTHBA M KOMaH/IbI;

- Yo 04.02 B3auMO/ICICTBOBATD C KOJUIEraMH, PYKOBOJICTBOM, KJIMEHTAMH B X0JI€ TIPO(EeCCHOHATEHOM
JeATeIIbHOCTH;

- Y0 04.03 a¢pdexTrBHO paboTaTh B KOMAHIE,

- Yo 04.04 wucrosb30BaTh HABBIKH YIPABICHHUS MPOCKTAMH B PACHPEACICHHH PECYpPCOB H
(dbopmupoBaHuy rpaduKa BHIITOTHEHUS 33/1a4;

- Yo 05.01 rpaMOTHO H31arath CBOM MBICIH U OQOPMIISTH JTOKYMEHTHI 1O TPOQeCcCHOHATHHOM
TEMaTHUKE Ha TOCYJapCTBEHHOM SI3bIKE;

- Y0 05.02 nposBisTH TOJIEPAHTHOCTH B PAOOYEM KOJIJIEKTUBE;

- VYo 05.03 npuMeHATh TEXHUKH M TpPHEMBI YPPEKTHBHOTO OOMIEHHS B MPOo(ecCHOHATBHOM
JEATeTbHOCTH

- VY0 09.01 noHumare 0OIIMHA CMBICI YETKO MPOU3HECEHHBIX BBICKa3bIBAHUN HA M3BECTHBIE TEMBI
(mpodeccuoHanbHbIE U OBITOBBIE), IOHUMAaTh TEKCTHI Ha 0a30BbIe TPO(ECCHOHATIBHBIE TEMBI;

- Y009.02 yyacTBOBaTh B AWATIOrax Ha 3HaKOMbIE OOIIME U MPO(HECCHOHATbHBIE TEMBI;

- Y009.03 ctponts IpOCTHIE BHICKA3bIBAHUS O ce0E 1 O CBOEH MPO(ECCHOHATIEHOM AESTENTHHOCTH;

- Y009.04 kpaTko 000CHOBBIBATH M OOBSCHSTH CBOH JISUCTBUSI (TEKYIIHE U TUIAHUPYEMBIE);

- Yo 09.05 nwucarb mpocTele CBs3HbIE COOOIIEHMS HAa 3HAKOMBIE WM MHTEpPECYIOIIUe
npo¢eccuOHATbHBIE TEMbI

- Y0 09.06 unTaTh, MOHUMATH M HAXOAUTH HEOOXOAUMBIC TEXHUYECKNE JaHHBIE U HHCTPYKIIUHU B
PYKOBOJICTBAX B JIIOOOM JOCTYITHOM (hopmarTe.

ConepxaHue PaKTHIECKUX U JTa00PaTOPHBIX 3aHATHI OPUEHTHPOBAHO Ha TIOJTOTOBKY O0YUYArOIHXCS K
OCBOCHHIO MPO(PECCHOHATBHOIO MOJIYNS MPOrpaMMbl HMOJATOTOBKM CHEIMAIMCTOB CPEIHEro 3BeHa IO
CTICIIMATLHOCTH 1 OBIIAJICHUIO HPOeCCUOHANbHbIMU KOMANEMEeHUUAMU:

[1K.2.1 Pa3pabarbiBath TpeOOBaHMA K MPOTPaMMHBIM MOJYJISIM Ha OCHOBE aHaJN3a MPOEKTHOM U
TEXHUYECKOH IOKYMEHTAIINU Ha TIPEMET B3aUMOJICHCTBUSI KOMITOHEHT;

[1K.2.2 BBINONHATE HHTETPaLKi0 MOy el B MPOrpaMMHOE 00ecIieyeHuE;

I1K.2.3 BBINOJHATH OTJIAAKY OPOTrPaMMHOTO MOAYJS C HCHOJIB30BAHUEM CIEIMATU3HPOBAHHBIX
MIPOrPaMMHBIX CPE/ICTB;

[1K.2.4 OcymiecTBasTh pa3paboTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPUEB ISl TPOrPAMMHOTO
oOecIieueHus;

[1K.2.5 TIpon3BoaAnNTh MHCHEKTHPOBAHNWE KOMIIOHEHT MPOrpaMMHOTO OOecreueHHsl Ha MpeaMeT
COOTBETCTBHS CTaHAapTaM KOJUPOBAHHUSL.

A Taxoke GOPMHUPOBAHUIO OOULUX KOMNEHIEHUYUIL

OK 01 Bei6upats crioco0sl pemeHus 3aaad npoGecCHOHATBHON IeATeIbHOCTH MPUMEHHUTEIIBHO K
Pa3IUYHBIM KOHTEKCTaM;



OK 02 Hcmons30BaTh COBpEMEHHBIE CPEJICTBA TTOMCKA, aHAIM3a U MHTEPIIPETAIIuy HHGOPMAIIH U
nH(OPMAIIMOHHBIEC TEXHOJIOTUH AJIsI BEITIOTHEHHS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

OK 03 [InanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U TUYHOCTHOE PAa3BUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B TPOGECCHOHATIBHOM cepe, NCIONIb30BaTh 3HAHUS 10 PABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIIHSIX;

OK 04 D¢ dexTnBHO B3aMMOICHCTBOBATh M padOTaTh B KOJJIEKTUBE M KOMAH/IE;

OK 05 OcyiiectBiasiTb YCTHYIO M HUCbMEHHYIO KOMMYHHUKAIUI0 HA TOCYJApPCTBEHHOM SI3BIKE
Poccwiickoit deneparuu ¢ yaeToM 0COOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 09 Tlons3oBarbcsi MPOPECCHOHATBHONW TOKYMEHTAIMEH Ha TOCYJAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

Brimonaenne oOydaromumucs jgadopaTtopHbix pador mo [IM.02 OcymecTBiieHHEe HHTETpanuu
nporpaMMmubix Moayieit, MIIK.02.01 Texuomorust pa3paboTKu MpOrpaMMHOT0 00ecTieYeHHs HallPaBICHO
Ha:

- 00o0ImeHue, cucreMaTH3alMio, YIrIyOJleHue, 3aKkperuieHHue, pa3BUTHE U JAeTalu3alluio
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI MO0 KOHKPETHBIM TeMaM Y4eOHOM TUCIUILINHBI,

— dopMUpOBaHNE YMEHUHN MPUMEHSTH MOJYYCHHBIC 3HAHHUS Ha MPAKTUKE, PEATU3AIHI0 CIUHCTBA
WHTEJUICKTYaJIbHOW U MIPAKTUYECKON JeSATEIHHOCTH;

- pa3BUTHE WHTEJUICKTYQJIbHBIX YMEHUH y OyAylmMX CHEHUAINCTOB.  aHATUTUYECKHUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPaOOTKY MPH PEUICHUH MOCTABICHHBIX 33/1a4 MPo(eccroHalbHO 3HAYUMbIX KaueCTB, TAKHX
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsI MHUIMATHUBA.

JlaGopaTtopHble 3aHATUS MPOBOASTCA B PAMKAX COOTBETCTBYIOLIEM TEMBI, IIOCJIE OCBOCHUS
TUIAKTUYECKUX €IMHHUII, KOTOpbIEe 00ECTIeYNBAIOT HATMYME 3HAHUN, HEOOXOAMMBIX ISl €€ BBIITOTHEHUSI.



2 METOJUYECKUE YKA3ZAHUSA
Tema 2.2.1. CoBpeMeHHbI€ TeXHOJIOTHH M1 HHCTPYMEHTHI HHTerPALMH MPOrPaAMMHBIX MOAYJIei

JlaGoparopHoe 3ansiTue Ne 16
Pa3pa6oTka Moy IbHOM CTPYKTYPBI IPOEKTA, epeyHs apTe(GaKToB H MPOTOKOJIOB MPOEKTA

Heas: CozmaHue CTPYKTYpbl HpPOEKTa W 3arojHeHue 0a30BOM HMHGOpMAIMKU O TIPOEKTE.
W3ydenue mporecca co3ianus MOAYJIbHON CTPYKTYphI IPOTPAMMHOI0 00€CIeYeHU s, OCYIIECTBIIIEMOTO C
MIOMOIIBIO CTPYKTYpHBIX KapT Koncranraiina. [lonyueHne nepBHYHBIX HABBIKOB INITAHUPOBAHUS Pa0bOT 1O
pa3paboTKe W BHEIPEHHUIO aBTOMATHU3MPOBAHHBIX MH(GOPMAIMOHHBIX CHUCTEM, pa3paboTKa MPOTOKOJIOB
IIPOEKTA.

Boinoninus 3aganus, Bel Oynere:

ymemp:

— VY1 ucrnosnb30Barh BEIOPaHHYIO CUCTEMY KOHTPOJIS BEPCHiL;

— Y2 ucnonb30BaTh METO/BI ISl OJMYYEHUS KOJIA C 33aHHON (YHKIIMOHAJIbHOCTBIO U CTENIEHBIO
Ka4yecTBa;

— Y3 aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JTOKYMEHTALHIO;

— VY4 wucnonb3oBarh CHELMAIM3UPOBAHHBIE IpaUUecKUe CpeACTBa IOCTPOEHHMS] U aHalIu3a
apPXUTEKTYpBI IPOTPaMMHBIX IPOJYKTOB;

— VY5 opraHu30BBIBaTh 33JaHHYI0 HMHTETPAIMI0O MOXYJEH B MpOrpaMMHBIE CpeICTBa Ha Oasze
UMeIoIIEeICs apXUTEKTYpbl M aBTOMATH3alMU OM3HEC-TIPOLIECCOB;

— Y6 omnpenensaTb HICTOYHUKH U IPUEMHUKY JAHHbIX;

— Y7 ucnons30BaTh NpHeMbI pabOTHI B CUCTEMAX KOHTPOJIS BEPCHI;

— VY12 ucnonp3oBaTh pazIvyHble TPAHCIOPTHBIE MPOTOKOIBI M CTAaHAAPTHI (hopMaTHpOBaHUS
COOOILIEHNI;

— V14 oprannzoBbIBaTh HOCTOOPAOOTKY TAHHBIX.

MatepuaibHoe odecrieueHue:
[Mepconanbheblii kommeioTep, naker Microsoft Office, noctym k Internet pecypcam, mporpamma
MS Project, cpena nporpammupoBanus Visual Studio 2019.

3ananue:
Coznate CTPYKTYpy MpOEKTa U 3aloNHUTh 0a30Byr0 HHQOpMaIMio o mpoekTte. PaspaboraTh
MOAYJBHYIO CTPYKTYPY MPOTPaMMHOTO 00ECTIEYeHHS C TTIOMOIIBIO CTPYKTYPHBIX KapT KoHcTaHTaiiHa.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. Co3garh HOBBI MPOEKT JOOBIM CIIOCOOOM, 3alOJIHUTH CBEAECHUS O MPOEKTE, HU3MEHUTh
0a30BbIi KaJeHIaph MPOEKTA, BKIIOYUTH B IPOEKT AOMOJIHUTEIbHYIO JOKYMEHTAIHIO.

2. B cootBercTBUU ¢ TpeOOBaHUSIMHU, IPEIBABISIEMBIMI TEXHUUECKUM 3a/laHUEM, U Pe3yJIbTaTaMU
BHEIIHET0 MPOEKTUPOBAHUS pa3paboTaTh MOAYIBHYIO CTPYKTYPY MOACHCTEMBI OOCITYXHBaHUS KIHUEHTa
10 €ro KPeJUTHOM KapTe B OaHKOMarTe.

3. CdopmupoBaTh KaJleHAAPHBIH TUIaH BBITIOJHEHUS pabOT MO MPOEKTY HA OCHOBE TEXHUYECKOTO
3aJjaHMs Ha pa3paboTKy U BHEApPEHHE aBTOMAaTU3UPOBAaHHOMN HH(OPMAIIMOHHON CHCTEMBI:

Kparkue Teopernyeckue cBeeHHUsI:

1. Pagora B nporpamme MS Project
Hogerii npoekt B mporpamme MS Project moxxeT ObITh CO31aH Kak ¢ HyJIsI, TaK U HCIIOJIb3YS OJUH
W3 TpejyiaraeMbIX CTaHAapTHBIX Ima0iaoHoB. [llaGinoH mpeacTaBiseT coOoil ocoOeHHBIM THUN (daiina
MPOEKTa, coAepkalmii Habop MH(pOpMAIMK, PU3BAHHON YNPOCTUTH pabOTy HaJ MpoeKkToM. B cocras
mabaoHa OOBIYHO BXOJAUT CIIMCOK 3apaHee OPTaHM30BAHHBIX M Pa3MELICHHBIX ONpPEeICHHBIM 00pa3oM



3aj1ad, a Takke WHPOpMAlUs O pecypcax, MOJIb30BATEIbCKUE IMPEICTABICHUS, KaJICHIApH, OTYETHI,
Makpochl U T.1. Jltobas uaopmanms, mpeiaraemast madJIOHOM, MOXKET OBITh U3MEHEHA B COOTBETCTBHH
C TpeOOBaHHWSIMH KOHKPETHOTO TpOoeKTa. B KkauecTBe mabiIoOHA TaKKe MOXKET OBITh HCIIOJIb30BaH
CO3/IaHHBIN paHee TmpoekT. Ilpu co3zmaHum TpoekTta wu3 ImabioHa HeoOXomuMo BHIOpaTh Ha
na”enu Koncynrbmanma ccbiiky Obwue wabnonsi. Jlanee Ha Biaake [[labnonst npoeknos BeIOUpaeTCs
HE0OXO0TUMBII 1Ta0JIOH.
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Puc.1. Beibop mra6iiona npoekra

Pabouee nmpocTpaHCTBO MPOrpaMMbl Ha3bIBAETCS BUIOM MM IpejcTaBaeHueM. [lo ymonuanuio
nocjae Co3JaHus NMpoeKTa akTHUBeH BUI Juacpamma I'awma (puc.2). JlaHHas nuarpamMma CIy>KUT Uis
0TOOpaXeHUsI TOCIIE0BATEILHOCTH 33/1a4 ITPOEKTa KaK B TEKCTOBOM TaK U B rpapruecKoM BUJE.

O Huemee agrm D O MU AMem D7 1 MonT7 (181
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Puc.2. OxHo nuarpammel ['anTta

ITocne co3manusi MpoekTa HEOOXOAMMO HACTPOUTH €ro OCHOBHBIE MapameTpbl. s 3Toro

yo0HO HcIonb30BaTh Mactep Hoswili npoekm. J{nsg 3TOro HakumaeM KHONKY 3adauu Ha
naHenu Kowncynemanma v BelOUpaeM ccbUIKy Onpedenenue npoexma. OTBETHB Ha BOMPOCHl O Jare
Hayaja TpPOEKTa M COBMECTHOH paboTe Hajg NPOEKTOM U COXPAaHHUB pe3yibTaT, BBIOMpaeM
cchUIKy Onpedenenue pabouezo epemenu npoexkma A 3alycka Mactepa Pabouee 6pems npoexma.



Takum o00pa3oM MBI MOKEM HACTPOUTh KaleHJapb IpoekTa. CleayromuM peleHHueM, KOTopoe
HEO0X0AMMO TPUHATH Ha CTAIHH CO3JAHMs, SIBJISIETCS BBIOOP MCXOAHOM naThl mpoekrta. Ilman mpoekra
MOJKET OBbITh COCTaBJE€H OT AaThl Hayaja WM 3aBeplIeHMs MpoekTa. [y HaCTpONKU IIIAHUPOBAHUS OT
HayvaJIbHOH JaThl BEIOEpUTE B MEHIO [IpOeKT MyHKT cBeneHHs O mpoekTte. B mosBuBmemcs okHe (puc.3)
BbIOMpaeM IaHupoBanue Om damul nauana npoekma W CTaBUM Jamy nayana. Jla okoHYaHUs Oyner
paccuuTaHa jJajgee aBTOMAaTU4eCKu. B cilyuae miaHMpoBaHMS OT KOHEUHOH aaThl BeIOMpaeM Om dambi
OKOHYAHUs npoekma N CTaBUM JJamy okonyanus. B 3ToM ciiyyae aBTOMaTUYECKH OyeT pacCUUTBIBATHCS
JaTa Havaua.

Ceegenna o npoexre ana Tipoexr1’ @@
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Puc.3. Hactpolika cBeieHui 0 mpoeKTe

Taxoke B 5TOM OKHE MBI MOXEM BBIOpATh KaleHAaph s poekTa. B cocras makera MS

Project BxomuT Tpu 0a30BbIX KaJeHAaps — CTaHJApPTHBIA, HOYHas CcMeHa u 24
yaca. B cmanoapmnom kanenoape padounii nenp HaumHaetcs ¢ 8:00 u 3akanuuBaetcs B 17:00

¢ obenenubiM niepepsiBoM ¢ 12:00 mo 13:00. PaGouas Hemenss HAYMHACTCS ¢ TMOHEICIBHUKA U
3aKaHYMBAETCS B MATHHUIlY. DTO KaJeHAaphb, MPUMEHSEMBIH MO yMonuaHuio. B xazenoape Houmoii
cmenbl pabounii eHb HaunHaercs ¢ 23:00 u 3akanuuBaetcs B 8:00 ¢ yacoBbM nepepsiBoM ¢ 03:00 no
04:00. B xanenoape «24 uwaca» pabouee BpeMs MPOIOJIKACTCA KPYIible CYTKH 0€3 BBIXOJIHBIX H
oOeleHHBIX  TepepbIBOB.  ba3oBble  KaleHmapu  MOXXKHO  PEJaKTHpOBAaTh  JJIsI  OTOTO B
MeHI0 Cepguc HEOOXOIUMO BBIOpaTh MYHKT M3meHenue paboueco epemenu. B TOSBUBIIEMCS OKHE
(puc.4.) BbIOMpaeM 0a30BO€ pacmUCaHUE, KOTOPOE MBI XOTHM OTpPEAaKTUpOBaTh. [l wW3MeHeHUs
pabouero BpeMeHHU OJTHOTO JTHS HEOOXOJMMO BBIOpaTh 3TOT JIeHb B KajieHaape. Jlanee, eciu He00X01uMo
CHIeNaTh ATOT JIEHb BBIXOJHBIM, MBI BBIOMpPAEM IapaMeTp Hepabouee pems, eCI K€ MBI XOTHM TOJIBKO
W3MEHUTH BPEMEHHBIE paMKH pab0overo JIHs, TO BEIOMpaeM mapaMeTp Hecmanoapmuoe paboyee pems U B
MOJISIX HIDKE BBOJIMM BpEMs Hayalla M 3aBepIIeHUs] pabodero JIHS.
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Puc.4. Izmenenne pabouero BpeMeH!




MoskHO TaKkke co3aaTh HOBoe 0a3oBoe pacmucanue. st aToro B okHe MsmeneHue paboueco
epemenu HaxumaeM KHONKy Cozdams. B mosiBuBIIEMCs OkHE (puc.5) BBIOMpaeM CO3JaHHE HOBOTO
KaJleHJapsi Ha OCHOBE CTaHJApPTHOIO WIIM CO3JaHHe KOMHMH JII0O0ro IpYyroro KajleHaaps. 3HAYeHUs
pabodero BpeMEHH [Isi BHOBH CO3/IaHHOTO KaJCHAApsi MOTYT TaKXe OBbITh OTPENaKTHPOBAHBI Yepe3
OKHO M3meneHue paboue2o 6pemeHu.

Cozpanue bazoporo Kane Haapa

HazsaHme: lemI 24 qaca

" Co3pate 308697 53306081 KANEHASPE

& Co3ATS KONMIO KANeHAZPA [24 uaca -

| OK I OTHENS [

Puc.5. Coznanue 6a30BOro KajaeHaaps

Co3maBaeMblii MPOEKT MOXKET OBITh HCHOJB30BAaH B KayeCTBE XPAaHWIUINA HPOEKTHON
JTOKyMEHTAIMH, HalpuMep, 0030pa MPOEKTa, PEe3yJIbTaTOB MPOBEACHHBIX aHAIU30B MM CHCHU(UKAIINN
CO3/1aBaeMOT0 MPOAYyKTa. JIsi mprcOoeTMHEeHNsT TaKOW JTOKyMEHTAIUU 1IeJIECO00Pa3HO HCIOIb30BaTh T.H.
CYMMapHYIO 3a/1aqy IPOEKTa, COIEPKALIYI0 HTOTOBYIO HH(OPMALIMIO O JaTax ¥ CTOMMOCTH npoekra. Jlis
OTOOpaXKCHHMsI CyMMapHOW 3aqadyd Ha jauarpamMme ['anta HeoOxomummo B MeHIO Cepguc BBIOpATh
nyHKT [lapamempsi ¥ TepedTH Ha BKIAAKy Buo. Ha naHHOW BKiagke HEOOXOJMMO BBIOpaTh
napametrp [lokazams cymmapnyio 3a0ayy npoekma TOHA 3aroJIOBKOM [lapmempwvl cmpyKmypol 074
npoexma. CyMMmapHas 3aja4a TOSBUTCS B HYJIEBOM psay auarpammbl [anrta. IlpoektHas
JOKYMEHTAIMsI MOYKET KaK BKJIIOUAThCS B (paill mpoekTa, Tak M ObITh JOCTYIHOH 4epe3 THIEePCCHUIKH.
JIns BKIIOYEHUS TOKYMEHTOB B (haill mpoekTa HE0OXOIMMO BBIOpaTh CyMMAapHYIO 3a/ady MPOEKTa U
HaXaTh KHONIKY Cgedenus o0 3a0aue, PacNOJIOKECHHYIO Ha CTAaHJAPTHON MaHENH 3a/1a4. B OoTKpbIBIIEMCS
okHe (puc.6) BeIOMpaeM BKIaAKy 3ameTkd. Ha Bkiaake HakuMaeM KHONKY Bcmasums obvexkm. B
OTKpBIBIIEMCS OKHE HE00XoAuMO BeIOpath onuuio Cosdame u3 ¢aiina. Ilocie 3T0oro ykaszplBaeM MyTh K
Gaitmry TOKyMeHTa, KOTOPBIHA TPEAIIONaraeTcsi BKIIOUYUTH B TPOEKT.

Coe 20008 0 Cympmapioi Maave
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Puc.6. Ceenenuns o 3agaue

[locne 3akpeITHs OKHa CBEACHUMHM O CYMMApHOM 3ajade B auarpamme [aHTa nosiBUTCA
UMHAUKATOp TNpuMeyaHuid. [[nsg co3maHusl TMIEPCCBUIKM K JIOKYMEHTY HEOOXOJIUMO HaKaTh KHOIKY
l'unepccriika Ha naHenu 3anad. B mosne Tekcr oTKpeIBIIErocs AualoroBoro OkHa /lobaeénenue
eunepccoliku (puc.7) BBeIUTE Ha3BaHUE CBA3bIBAEMOTO JIOKYMEHTA, 3aT€M BBIOEpUTE TOKYMEHT B CIIHUCKE.
B nonie unankaTopoB nuarpammsel ['aHTa MOsIBUTCS MHAUKATOP THUIEPCCHUIOK.
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Puc.7. JloGaBieHue runepechuiKu
2. Pa3paboTka MOIyTbHOM CTPYKTYPBI POEKTA

OOMeH NaHHBIMH MEXIY MPOrPaMMHBIMH MOJIYJISIMH OCYIIECTBIISIETCS 4epe3 OOIIyr 001acTh
aMsITH, B KOTOPYIO MOAYJIb YIIPABJICHUS YCTPONCTBOM CUMTBHIBAHUS MOMEIACT JaHHbIe 0 mapoJe (Parol),
atpubytel knueHta (Client Attributes) u numut neHer Ha cuery (Limit of money). Monynb
ayTeHTU()UKAMU TIOTy4aeT W3 JTOW oOmed o0racTh mamsTh CBEICHUS O Tapoyie M BO3BpAIIaeT B
TOJIOBHOW MOIyJdb ympaBistomuid napamerp Autentification flag, copepkammii  pe3ynbrar
ayreHTUGUKAIUA. Moaynb TONydeHHs W 00pabOTKM 3ampoca Ha OOCIY)KHBAaHHE JUISI CBOCH pabOTHI
noJry4yaet u3 oOIiel 00JIacTH aMsITH aTpUOYThI KIIMEHTA U JIMMUT JICHET Ha CYUETYy.

UtoObl JT0OUTHCS JACKOMIIO3MIIMM HA MOIYJIM MaKCHMAaJIbHOH MPOYHOCTH W MHHHMAIbHOTO
CIICTJICHUSI, HEOOXOJIMMO CIPOCKTHPOBATh MOJIYJIbHYIO CTPYKTYPY B BHJE JEpeBa, B TOM YHCJIE H CO
CpoCIIMMHCS BETBSIMH. B y311ax Takoro gepeBa pa3MemaroTcsl MPOorpaMMHBIE MOIYIIH, a HaIllpaBICHHBIE
Oyru (CTPENIKH) MOKA3bIBAIOT CTATHUECKYIO MOAYNHEHHOCTh MOJYJICH, T.€. KaXK/Ias Ayra MOKa3bIBaeT, YTo
B TEKCTE MOJYJIsI, U3 KOTOPOTO OHA HCXOJUT, HIMEETCSI CChIJIKA Ha MOJTYJIb, B KOTOPBIH OHA BXOJIHUT.
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HAse moyky sxoda

Puc.1. IIpumep nepapxudeckoro nepesa MoayJiei

IIppu »TOM MOAynbHAs CTPYKTypa MpPOrpaMMbl JOJDKHA, IIOMHMO KapTHHKHM, BKJIKOYaTh
crneun(HUKaIuIo MPOrpaMMHOTO MOTYJIS.



— crneuuduKaiys IporpaMMHOT0 MOYJIS 1OJIKHA COAEPIKATh:

— CHUHTAaKCHYECKYIO CIEUU(UKAIMUIO €ro BXOAOB (MM MOJIYJs, TUIBI NEpPeJaBacMbIX eMy
apaMeTpoB, TUIIbl BO3BPAIIAEMBIX PE3YyJIbTAaTOB, CHHTAKCUC OOpalleHus K JIH000My eMy
BXOJIOB)

— (YHKIMOHAIBbHYIO CcleHU(HUKAIHNIO (ONHMCAaHWE CEMAaHTHUKU (QYHKIUH, BBIMOIHAEMBIX
MOJ1yJIEM 10 Ka)KJIOMY U3 €r0 BXOJIOB).

B npomecce pa3paboTku MOAYyNbHAs CTPYKTypa MOKET I0-pa3HOMY MCIIOJIb30BaThCsa IS
OTIpeIeNIeHUs MOPSIKa IPOTPAMMHUPOBAHUS MOTYJIEH — BOCXOJIAIIAs M HUCXOASIIAs pa3padoTKa.

B Bocxoasmeil pazpaboTke MOAYJIH MPOrpaMMHPYIOTCS, HauMHas C HIKHUX YPOBHEH, U cpa3y
TECTHPYIOTCS, HUCXOIsid W3 (YHKUMOHAJBHBIX crenudukanmii. Takoil mHOpsSAOK MpencTaBiseTcs
€CTECTBEHHBIM, T.K. KaXXIbIH HOBBIM MOJIYJb BBIPAKAETCS 4Yepe3 YK€ 3alporpaMMHPOBAaHHBIE H
IIpoBepeHHbIe MOAYJIH. OJHAKO COBpEMEHHAs TEXHOJIOTHs HE PEKOMEHAYET 3TOT IPHUEM, T.K. IIPH 3TOM
TPYAHO 00€CIEUYNTh KOHLIENTYJIbHYIO 1enocTHOCTh [1C.

KonuenryanbHas 1eTOCTHOCTh IMpeanojaraeT oOIMe MPUHIMIIBI PeaTn3alyu, MPeIrnoI0KEeHUS,
CTPYKTYPbI JaHHBIX, - @ OHU MOT'YT OBITh €II¢ HE SICHBI B HAYaJIbHBIX CTa/IUAX pa3pabOTKH.

[lepenporpaMmmupoBaHie e MOIyJIed HUKHUX YPOBHEH CBS3aHO C OOJIBIIMMH 3aTpaTaMu, T.K.
TpeOyeT He TOJIbKO MOBTOPHOM pa3pabOTKU TEKCTOB, HO U IOBTOPHOI'O TECTUPOBAHMSL.

[TpenmoutuTenbHOM ABIIAETCS HUCXOIALIas pa3paboTka. B 3Tol TeXHOJIOrMM MpOrpaMMUpPOBAHKE
HA4YMHAETCA C MOJIYJsA C CaMoOro BepxHEro ypoBHs. IIpu 3ToM nmus TecTHpOBaHMS MOAYIM HMYKHUX
YPOBHEW 3aMEHSIOTCS MPOCTHIMU 10 KOHCTPYKIIMK MMHUTATOPaMH, KOTOpPbIE JINOO MOJAEIHPYIOT padboTy
HIDKHUX YPOBHEW (HampuMmep, peaau3yroT TaOiaulbl; BXOA-OTKIIHUK), JUOO MPOCTO COOOLIAIOT O CBOEM
BBI30BE W 3aBEpIIAIOTCS NpPHU3HAKOM ycmexa. Takas peanusanusi oOecrmeyrBaeT — OOJBIIYIO
KOHIIENITYyaJbHYIO LIEJIOCTHOCTh M MEHBIIMN 00BbEM pa3pabaThiBa€MbIX TECTOB, Kbl MOIYJb 3/1€Ch
TECTUPYETCSI MPU T.H. «ECTECTBEHHOM)» COCTOSHUM HH(GOPMALMOHHON Cpeibl, T.K. OH BbI3bIBaeTCA
peanabHbIM (OTTECTUPOBAHHBIM) MOAYJIEM BEPXHETO YPOBHSI.

3. ®opMuUpOBaHHE KAJEHIAPHOI0 IIAHA BHINOJIHEHHUS Pa0doOT M0 MPOEKTY

Jis mpoBesieHHs YCHEIIHOTO MPOEKTa HY)KHO OLIEHUTh 00BEM MPEACTOSIINX paboT, BO3MOXKHBIHN
PHUCK, TpeOyeMble pecypchl, MPEACTOSIINE 3aJa4H, ONPEACIUTh KOHTPOJIbHbIE TOUKH, CTOUMOCTD U IIJIaH
paboT, KOTOpPOMY JKelaTeNbHO cienoBarh. IIpomecc pyKoBOACTBO MPOrpaMMHBIM MPOEKTOM BKIIOYAET
pelieHne BBIMICTIEPEUUCIICHHBIX 3a/Jad. OJTOT MPOIECC HAYMHACTCS Tepe] TEXHUUYECKOW paboToH,
npojoikaercs o mepe pazputus [10 oT uaen kK peaabHOCTH M AOCTUTAaeT HaUOOIbIIeH WHTEHCUBHOCTU
K KoOHIy paboTr. OCHOBHOHM 3ajgadell MpH IUIAHUPOBAHUU SBIISETCS ONPEICIIEHUE CTPYKTYpPbI
pacupenenenus pador WBS (Work Breakdown Structure) ¢ momormisto cpencTs miiaHupoBaHusi paboT
(manpumep, MS Project). Ilnan BbImoaHeHHs] pabOT COCTaBISETCS Ha OCHOBE JEKOMIIO3MIIMU IMPOEKTa
BIJIOTH /IO TIOCTAHOBKHM DJJIEMEHTApHBIX 3a7ad, KOTOpble MOTYT OBITh BBICHEHBI MO pe3yibTaTaM
[IpeIBAPUTENILHOTO aHanu3a. [Ipu 3TOM BO3MOKHO MPUMEHEHHUE COJIEPKATENbHBIX MOJENEH CHCTEMHOTO
aHanu3a. Hampumep, WCHoib30BaHHME MOJAETU JACKOMIIO3MIIMM THUMA <CKU3HEHHBINH ITUKI» IO3BOJIHT
pa30uBaTh OT/JENbHBIE 33/1a4H Ha [10/133/1a4U IIyTEM OIpeIeIeHHsI TOCIIEeI0BAaTEIbHOCTH JIEHCTBUI.

[Tponecc AekoMNo3UIMK OYAET ONPEAETATHCS MPUHATON MOJIENbIO )KU3HEHHOTO IIUKIIA pa3padoTKu
MPOrpaMMHOTO 00eCTIeUeHUS.



| Semmenon |

{ ] '_; |
| Npoacposs = = [T
Aane = TS TOCTIRaaING | Sesrpape
\ Mezapceawe
1 e | Mpenosagerensy | :cnp. T
PoscHpanm ‘ s — Prmepmoamae
Tecnpozaee
i A | || Tpcamposawe Peremys TIOR8
" R - o
p ouoesTs ] | Ofpewes
| I Tpoemposaees T
owoeTan E
hoeyags | PSR
- 'ﬂ."’m | ’ 1 AW L &)‘-@
[T e

Puc. 1. JlekoMrio3uitus 3a1a4, KOTOPbIE HEOOXOMMO PEIINTH B IIPOIIECCE BBHITTOJHEHUS TIPOCKTA
10 pa3paboTKe MPOrpaMMHOTO 0OECTICUCHHUS

Jist KasKI0i 3JIeMEHTapHOM 33]]auu TOJIKHBI OBITH OTPE/ICIICHBI:
— pecypchl, HEOOXOMMBbIE JUIsl PELLICHUs 3aa4u (B TOM YUCIIE TPY/OBBIE);
— 00beM paboT, BIpaKEHHBIH B IPUHATON CHCTEME METPHK;
— CTOMMOCTH paboT (MOXeT OBITh BBIYMCIEHA HAa OCHOBE OOBeMa pabOT M CTOMMOCTH
IIPUBJIEKAEMBIX PECYPCOB);
— JUTUTENBHOCTh paboT (MOXKeT OBITh BBIYMCICHA Ha OCHOBE O0BbeMa paboT, KOJMYECTBa
IIPUBJICKAEMBIX PYAOBBIX PECYPCOB M MIPUHATHIX HOPMAaTUBOB IIPOU3BOAUTEIIEHOCTH).

Mexay OTHIEeNbHBIMU 3JIEMEHTAPHBIMHU 33/1adaMHU MOTYT OBITh OIpeJlelIeHHbIE 3aBUCUMOCTH,
3aKJIIOYAIOIIMECs] B TOM, YTO OJHM 3aJlaud MOTYT BBINOJHATHCS MapaylieNbHO, JPYIHe — B CTPOTOif
MOCJIEZI0BATENBHOCTH (AJI1 BBIMIOJIHEHUSI OJHMX 3a/lad MOTYT TpeOOBaThbCA PE3YNbTAThl BBIMOIHEHUS
APYTUX).

AHanus
33134 BoINONHAIOTCA
B CTPOTON
nocnes08aTenbHOCTH
MpepsapuTensHoe
NPOSKTUPOBaHHe
MpoexTuposakue Peanusauus Tectuposahie |
KOMNOHeHTa 1 KOMNOHeHTa 1 KOMMOHeHTa 1
MpoexTupoBaxne Peanuzauns Tecposanie | |
BosmonHo \?\/ KOMNOHEHTa 2 KOMNOHEHTa 2 KOMNOHeHTa 2
napannensHoe
BbINONHEHHe
3agay
TectvposaHve
VHTErpaLum

Puc. 2. IapamtensHoe U TOCIIeIOBATEILHOE BBITIOJTHEHHE 3319



[Toce onmpeneneHnst 3aBUCUMOCTEH MOYKHO TIPUCTYIATh K PACTIPECTICHUIO AJIEMEHTAPHBIX 33/1a4
o BpeMeHu. [Ipu 3ToM 0cob0oe BHUMAaHKE CIEAYET OCTAHOBHUTH HA 33/1a4axX, BHIMOTHICMbBIX MapalieabHO.
[TapanensHOCTh ACHUCTBUH MOBBIIIAECT TPEOOBAHMS K TIIIAHUPOBAHHMIO.

Heo0xoaumMo 4eTKO OTCIENUTh HAIMYHUE PECYPCOB, HEOOXOAMMBIX JIJISi BBIMOTHEHUS Ka)aou
3amaud. Eciu maH npeaycMaTpuBaeT MCIOIb30BaHUE pecypca | i BeITOIHEHUS 3a1a4 A u b, To aTn
3alayd  HE MOTYT BBINOJHATHCS MapauIeNIbHO, JaXK€ €CIM MEXAY HHUMU HET KOHLENTyalbHOU
3aBUCUMOCTH. Kpome TOro, pyKoBOAMTENb MPOEKTa JIOJDKEH 3HATh 3a/1aud, JISKAIIUe Ha KPUTHYECKOM
nytd. Jliis Toro 4toObl BeCh MPOEKT OBUI BBITIOJHEH B CPOK, HEOOXOJUMO BBITIONHSATH B CPOK BCE
KPUTUYECKHE 3aa9H.

Kanennapuelif miaH MOMUMO pachlpeleleHus 3aJad U PEecypcoB IO BPEMEHH JIOJHKEH
MpeAyCMaTPUBaTh TMPOLEAYPbl KOHTPOJISI MPOMEKYTOUHBIX pPE3yJbTaToB. Takue Mporeaypbl OOBIYHO
Ha3bIBAIOT BexaMu. O4YeHb BaXXHO, YTOOBI BEXU OBLIM PACCTABIICHBI YePE3 PEryIsIpHbIC HHTEPBAIBI BIOb
BCEro Tpolecca pa3pabOTKU MpOrpaMMHOro obOecnedeHus. Kpome Toro, jkenareqbHO YTOOBI BEXH
COBIAJAIM CO CPOKOM BBINMOJHEHUSI KPUTUUYECKUX 3a7ady. ITO JACT PYKOBOJIUTEIIO BO3MOXHOCTh HE
TOJIBKO PETYJISIPHO MOJIy4aTh MHPOPMAIMIO O TEKYILEM IMOJIOXKEHHH /e, HO U OOBEKTUBHO OIICHHBATh
PUCKH CPBIBA CPOKOB BBIMIOJHEHUSI MPOEKTa, MPUHUMATh ONEPATUBHBIC PEIICHHS MO CHUKEHHUIO 3THUX
pUCKOB. B mepByto ouepenb onpeaenuTe OCHOBHBIE (ha3bl BBIMOJIHEHUS IIPOEKTA.

B ocHOBY MOXeT OBITh IOJIOKEHA TIPHHSITAS MOJICIh JKU3HEHHOTO IMKJIA TIpoliecca pa3paboTku
porpaMMHOTO oOecrniedueHus. Hanpumep, nmpu MCIOIb30BaHUKM KAaCKaJHOW MOJIEIH OCHOBHBIMH (ha3zaMu
OyIyT SIBJIIATBCS aHAIU3, MPOCKTUPOBAHUE, Peallu3allvs, TeCTUPOBaHUE, BHeApeHue. [laiee ompenenure
cocTaB padOT BHYTPH KaKI0M (pas3bl, B COOTBETCTBHUH C CYThIO pa3pabOTKH.

Takum oOpa3om Oyner ompeneneH coctaB paboT mno mnpoekty. Kaxknmas ¢asza momkHa
3aKaHYMBATbCS BEXOH — CIEMAIbHOW €IWHUICH paldoThl, MOAPa3yMeBaIOIIEed KOHTPOJb BBIMOIHEHHS
paboT MO MPOCKTYy W JIOCTHKEHHE HEKOTOPOro IMPOMEKYTOYHOI'O HIIM OKOHYATEIIEHOTO pPe3yJbTaTa.
Jlanee onpenenuTe JIUTEILHOCTh KKI0H paOoThl, BXOASIIEH B IJIaH padoT.

Jlist ompeneneHUs JUIMTEIBHOCTH MOTYT OBITh WCIIOJIB30BAHBI PA3IIMYHBIE PETPECCHOHHBIC
monenu (Hampumep, COCOMO 1), unu xe MOXKET MPUMEHSATHCS MPsMON MeToJl OlleHKHU. Clenyronmm
ATANoOM SIBJISIETCSl OMNpEETICHUE CBSI3eM MEXIy 3adadaMu. B OOJIBIIMHCTBE CPEACTB TUIAHHUPOBAHUS
(manpumep, B MS Project), cymiectByet ueThipe Buaa cBsi3eii: CBA3b THIIA OKOHYAHUE — HAYalo O3HAYaeT,
YTO 3a7a4a b He MOXKeT HauaThCsAd paHbllle OKOHYaHUA 3afaun A (Hampumep, €ciu B Tpoliecce
BBITIOJTHEHUS 33/1a4U b MCTIOIB3YIOTCS pe3yibTaThl, MOTy4aeMble MPU PELICHUH 3a/1a4u A).

CBsi3b THIIA HAYAJIO — HAYAJIO O3HAYAET, 4TO 3a7a4ya b He MokeT HavyaThCs /10 T€X MOp, IMoKa He
HayaJuoch BbINIONHEHWE 3amaun A. Hampumep, TecTMpoBaHHE NPOrpPaMMHOIO KOMIIOHEHTA HE MOXET
HAaYMHATHCA JI0 TOTO, Kak Obljla HayaTa €ro pa3padoTka, HO, B TO K€ BpEMs, /U1 HAMHCAHUS TECTOB HE
00s13aTeNTbHO JIOKUAAThCI OKOHUYAHUSI Pa3padOTKH ATOro KoMmoHeHTa. CBs3b THUNA OKOHYAHHE —
OKOHYAaHHE O3HAYaeT, 4To padoTa b HE MOKET OKOHYUTHCS JI0 T€X MO, TTOKA HE 3aBEPIIUTCS BBHIOJTHEHUE
pabotel A. Hampumep, npoekTtrpoBaHue 0a3bl JaHHBIX HE MOXKET OBITh 3aKOHUEHO JI0 TOro, Kak OyneT
3aBEPILIEHO CEMAaHTUYECKOE MOJICTUPOBAHUE TIPEIMETHON 00J1aCTH.

CBa3b OKOHYAHME — Hadajo O3HAYaeT, 4TO 3ajadya b He MOKeT 3aKOHYHUThLCI O TOro, Kak
Havanachk 3amada A. OOBIYHO Takas CBSI3b HCIIONB3YETCS B TOM cliydae, Korga A sBISETCS 3amayeil ¢
(bUKCUPOBAHHOM JIaTOW Hauyaja, KOTOPYIO HElb3sh M3MEHUTh. [locie Toro, Kak ompeneneH coctaB padoT,
HY>KHO OTPENIeNHTh, KTO 3TU 33J]a4i OyJIET BBIMIOIHATh U KaKkoe 000pyIOBAaHUE TOJKHO HUCIIOJIB30BATHCA.

ChopmMupyiiTe CIUCOK PeCypcoB, sl KaXJA0T0 pecypca ONpeIeuTe Ha3BaHWe U CTOMMOCTD €T0
UCIonb30BaHus. Jlanee Ha3HaubTe pecypchl Ha BBINOJHEHHWE KOHKPETHbIX 3anad. llpu mnepBom
Ha3HA4YCHWHM pecypca OyayT aBTOMAaTHUYECKH pPACCUMTAHBl TPyao3arpatbl. B Tex cioydasx, Korma
HEOOXOIMMO YCKOPHUTH BBIMIOJIHEHWE TE€X WM UWHBIX 3a7a4, Ha HUX MOTYT OBITh Ha3HAYEHBI
JOTIONTHUTENBHBIE pecypcbl. [locie pacnipenenenus pecypcoB HEOOXOIMMO BHITIOJHUTH BRIPABHUBAHUE UX
Harpy3ku. B Tex ciywasx, Korjga Ha mapajijielbHO BBINOJIHSAEMbIEC 3aayl Ha3HAYaeTCsl OJUH U TOT XK€
pecypc, Harpy3ka Ha HETO MOKET MPEBBICUTh MAaKCUMAIBHO JOMYCTUMYFO. /{7151 BRIpaBHUBAHUSI Harpy3Ku
YCTaHOBUTE JOIMOJHUTENbHBIE CBA3M MEXIY 3aJauaMd TaKUM 0Opa3oM, YTOOBI 3a/1a4H, UCTIOIb3YIOIIHE
OJIUH U TOT K€ PECYPC, BBITIOIHSIINCH MTOCIIEI0BATEILHO.



Xox padoTbI:

3ananue 1. Co3aaTh HOBBIM MPOEKT JTFOOBIM CITIOCOOOM, 3aMOJTHUTH CBEICHUS O TIPOSKTE, N3MECHHTH
0a30BbIii KaJeHJapb MPOEKTA, BKIIOYUTH B MIPOEKT JONOTHUTEIBHYIO TOKYMEHTALUIO.

1. C momorpro MeHro kHOKHU ITyck BeI3BaTh npuinokenue Microsoft Project na paGounii crour.

2. Bo3Bate Ha mosie pabodero OKHA MPHJIOKEHHS paHee MOArOTOBJICHHBIA MPOEKT, HCIOIb3YS
O6ubnroreky mabiIoHOB: B obnactu 3anau Co3gaHue mpoekTa nepeiTu Ha mnoie rpynmbl Co3naHue ¢
MOMOIIBIO TabIoHa U BBIOpaTh THnepcchuiky Oomme madnonsl. Ha Britagke 111aGn0HBI OTKPBITH JTUCT
[ITaG10HBI TPOEKTOB, BHIOpaTh 111a010H HOBBIN MPOMYKT U MENKHYTH 1Mo KHonke OK.

3. CoxpaHuTh IIA0JIOH MPOEKTa IOJA HOBHIM HMEHEM: OTKpHITh MeHio Dailyl, aKTUBH3UPOBAThH
koMaHly COXpaHUTh KaK U MEPEUTH Ha N0JIe IUaJoroBoro okHa CoxpaHeHHe JOKYMEHTA; B IMAJIOTOBOM
OKHE TepeiTH Ha pabodvylo Mamky, 3amucaTth B I0JIe UMEHH (ailia HOBOE MMs NPOEKTa, HAIpHMEp
FIO Project, u menkayTh 1o kHOnke COXpaHUTb.

4. 3aKkppITh IIyCTOW MPOEKT, T.€. MEpEelTH Ha moiie npoekra IIpoext 1, akTHBU3MpPOBAaTH KOMaHIY
3akpbITh B MeHIO Daii.

5. Ha mone tekymero npoekra yopars O0nacte 3aaad, A 4ero CIEAYeT HICTKHYTh IO KHOIKE
3aKpbITh, pa3MELICHHON B TPABOM BEPXHEM YIIIy O0JIACTH.

6. Pazmectuth Ha pabodeM IOJie PA3TUYHBIC IPEICTABICHUS O COCTOSIHMM IPOEKTAa: BBI3BATH
[Tanens mpencraBiieHUd, A1 4ero B MEHIO Buj mEnKHYyTh MO COOTBETCTBYMOLIEH KoMangae. Ilanenb
MPEJCTaBICHUN II03BOJISIET BBI3BATh pasziMuHbIe (HOPMBI TpeAcTaBICHUsS HH(GOPMAIMH O IPOEKTE C
MOMOIIBI0 COOTBETCTBYIOIIMX KHOIOK; HACTPOUTh KOMOMHHPOBAaHHOE TPEJCTAaBICHUE, MCIONb3YS
koMaHay Paznenuts B MeHI0 OKHO M COOTBETCTBYIOLIME KHOIIKHM IaHEIM WHCTPYMEHTOB, HalpuMep
Huarpamma ['anta u I'paduk pecypcos, Mcnons3oBanue 3ana4 u Mcnonb3oBanue pecypcos, duarpamma
l'anta u Mcnonp3oBanue 3amad. Haiitn HeoOxomuMyro mH(QOpMAIMIO 00 HCIIOJIB30BAHHHA PECYPCOB Ha
I'paduke pecypcoB, JaHHbIE 00 UX UCHOIB30BAaHUU (BPEMEHHOM 3arpy3Ke).

7. Hacrpolika Tabauipl nuarpaMMbl ['aHTa: CHATH pas3zaeneHue Ha paboudeil o0nacTu ¢ MOMOIIbIO
koMmaHnbl Paznenute u3 meHro OKHO W BbI3BaTh IpexacraBieHue Jluarpamma ['anta. [Ins BbI3oBa
COOTBETCTBYIOILIIErO CTOJIONA HCIIOJIb3YeTCsl MEHI0 KomaHabl Tabnuna. Jlanee cienyer 03HAKOMHUTHCS C
OCHOBHBIMH ONIHUSMHU 3TOTO MEHIO; IEPEUTH HaA 1MoJIe MEHIO Bua U pacKphITh MEHIO OINMLMNA C TOMOLIBIO
KoMmanae!l Tabmumna.

B ucxomHoMm monoxeHuH BbIOpaHa omius BBox, KoTopas ycTaHaBIMBAEeT PAIOM C JUArpaMMOM
nepBbIe JBa cToJIONA Tabnuiel: HanmeHnoBanue 3agaun (MMOCTOSTHHBIN cTONOEI) U cTON0eI] JJIUTeThHOCTh
3a/lauM; BHIOpATH OMIMIO [ UIlepcehuika — PSAIOM CO CTONOIOM 3afau mosBHUTCs cTonben [ umepcepinka.
B sigeiikax 3Toro cTondia MOKHO 3amucaTh BCIOMOIaTeIbHbIE CBEACHUS O 3a/layax MMYTEM COCTaBJICHMUS
3aMETOK, BIIOKEHHUs (ailioB uimu (GopMHpOBaHMS THIEPCCHIIOK HA COMYTCTBYIOIIYIO HH(OPMAIIHIO,
Haxonsmytocs B (ailie mpoekTa WM B IPYrUX MecTax. OTO MO3BOJSET MOATOTOBUTH OMOIMOTEKU
JOKYMEHTOB M CBSI3aThb MX C MPOEKTaMU U 3ajadaMu. [locie 3Toro pykoBOAMTENN MPOEKTa U APYTHE
3aMHTEPECOBAHHbBIE CTOPOHBI CMOTYT IPOCMATPUBATh COIMPOBOXKAAIOIINE JOKYMEHThl B CBOMX BeO-
o0o3peBarensx; BBIOpPaTh OMIMIO 3aTpaThl. B 3TOM ciydyae MOSBISIOTCS TpU CTOJOIA 3arpart:
OukcupoBanHble 3aTparhl, Hauncnenus ¢dakruueckux 3atpar u OOmue 3arpaThl. IEPEUTH Ha OIIIHUIO
Hcnons3oBanue. Ha pabouem mose TaGiuipl mosBATCs ABa cTonbOma: Tpymosarparsl u JmTUTENBHOCTB;
npocMoTpeTs onuuio Kanengapueiii mimaH. OHa BbI3bIBaeT ueThlpe crtonbua: Hawano, OxonuaHue,
[To3nnee Hauano, [lo3qHee OKOHUAHKE; AKTUBUPOBATH ONMUMIO0 OTKIOHEHHE U YOEAUTHCS, UTO MOCIEAHNE
nBa ctoslia Ha moJsie OyayT 3amMeHeHbl Ha cToyionel ba3zoBoe Hauano u ba3zoBoe okoHuYaHHE; BBI3BAThH
ormuuio OTCIEKUBAHUE, YTO MO3BOJSET BBI3BATH JIPYTYIO TPYIITY U3 YEThIpeX CToiO10B: dakTHueckoe
Hayayno, ®akTuyeckoe okoH4YaHHE, % 3aBepuieHus u Ousnyeckuii % 3aBeplICHHS; MEIKHYTh MO OMIIHHA
CymMmapHbIe JaHHBIE, YTO MO3BOJIUT YCTAHOBHUTH TaKyHO MOCIIEIOBATEILHOCTh CTONONOB: JITUTENBHOCTD,
Hauvano, Oxonuanue u % 3aBeplleHus; UCIOJb30BaHUE ONIMK Tpyno3aTpaThl, YTOOBI OJIHOBPEMEHHO
YBUJAETh cleaywomue naHHbele: Tpyno3arpatsl, bazoBsie, OTkinonenusi, ®akruueckue. §. Hactpoutsb
Ta0aMIy, N00ABIsAsI HEOOXOMUMBIE W YAAJISsl JIUITHUE CTOJIOIBI: T00aBUTh HOBBIE CTOJNOIBI B TaOIUINY
cienyer B MeHIo BceraBka, BbiOparh komanay Cronbernr u B moje auanora OrmpeneneHue ctoilua c
MOMOIUIBIO pacKphiBarolierocs crnucka VMg mons BeIOpaTh HOBOE IMolsie, Hampumep, Tpyno3aTpartsl;
YIAIUTh YCTAaHOBJECHHBIA CTOJIOCI] C IOMOINBIO KOHTEKCTHOTO MEHIO, KOTOpOE CIIeAYyeT BbI3BaTh



IIETYKOM TPaBOM KIIABHILIK MBIIIM MO MOJIIO0 yAajasieMoro croyidna. B KOHTEKCTHOM MEHIO cliefyeT
aKTUBU3UPOBaTh KoMaHay CKpBITh CTONOEII.

9. BeinonHUTh QUIbTpAIMIO JaHHBIX Auarpammbl ['anTa: BeIOpaTh KHONKY Jpyrue npeacTraBieHus
Ha TMaHenu mpenacrtaBineHuil. Ha mone nuanoroBoro okHa B crnmcke llpencraBieHust BHIOpaTh CTPOKY
[Togpo6nas Jlmarpamma ['aHTa W IIENKHYTH MO KHOMKE IIpHMMEHUTH; pacKpbITh CHUCOK DUIbT,
pa3MelleHHbII Ha TaHean (HopMaTHPOBAHNUS, U IETKHYTH 110 CTpoke Bexu.

10. BbInomHUTH COPTUPOBKY 3a7a4 MPOEKTa MO JIMTEILHOCTH: B MEHIO [IpOoeKT BBIOpaTh KOMaHIy
CopTupoBKa, B MEHIO ONUUNA KOTOpoil BbIOpaTh COpTHpOBaThH 10; B AUMANOroBoM OkHEe COpTHpOBKa
packpbITh criucok CopTHpoBaTh MO M BbIOpaTh B HEM CTpOKy JlnurenbHocTh. YcTaHOBUTH ¢uiaxkok [lo
BO3PACTaHMIO U HIETKHYTh MO KHOMKe COpTHpPOBATh; OTOABMHYB IOJIE TUArpaMMbl TaK, 4TOOBI BUIETh
ctonben nuTenbHOCTh, YOSIUTHCS B IPABUILHOCTH BHITIOJTHEHHON ONEpaliyH.

11. HactpouTs n3o0paxxeHne Auarpammbl ['anTa: 11s1 HACTPOMKHU (GOPMBI M IIBETA OTPE3KOB B MEHIO
®opmar BeiOpaTh KomMaHay CTuiu oTpe3koB. B BepxHel yacTu BKJIAaJKH BbIOpAaTh THI 33Ja4d U CTUIIb
OTpe3Ka, KOTOpbIM cienyeT u3MeHuTh. Ha HukHEN uyacTu BKJIaAKW mepeiitu Ha jmct OTpesku, Tie
BBITIOJTHUTH ONEpalliy 10 M3MEHEHHIO CTUJIS OTpe3ka, ero (opMbl, y30pa MU I[BETa; MOKa3aTh TEKCT,
KOTOPBIH CIENyeT Pa3MECTUTh PAIOM C OTpe3KoM (MH(popMalms, oToOpakaemas COOTBETCTBYIOIIMM
AJIEMEHTOM Auarpammbl). s aToro Ha Bkiajake CTUIM OTPE3KOB PACKPBITh JTUCT TEKCT U MOKa3aTh, TIe
(cnmeBa, crpaBa, CHU3Y, CBEpXY WJIM BHYTPH OTpe€3Ka) CIEAYeT Pa3MECTUTh TEKCT; HACTPOUTH LIKATY
BpeMeHHU JauarpaMmmsbl. [lepeBectr Kypcop Ha IoJie IIKaJbl BpEMEHU U BbI3BaTh KOHTEKCTHOE MEHIO, /1€
BbIOpate onmuro lllkana Bpemenu. Ha cooTBeTcTByrOmEeH BKJIaAKe BBHIOPATh YpOBEHb LIKAIBI BPEMEHHU
(Bepxuuit, Cpenuuii, Huxuuii) 1 B packpbiBatoiemcs crucke OtoOpakaTh BBIOpaTh CTPOKY Tpu
ypoBHs. Illkana BpeMeHH MOXET COCTOATh M3 TPEX YpPOBHEW (Hampumep, rof, KBapraji, Mecsl), HO
o0si3areneH Toibko CpeqHuil ypoBeHb; MepeiTH Ha TUCT BepxHuii ypoBeHb U YCTaHOBUTH 1011 B CTpOKe
Enununpl, noka3aTh TEKCTOBOE 00O3HAU€HHE Tojfa B packpblBarolemcsi cnucke Hanmucu, BbIOpath
HEO0OXOIUMBIN CTUIIH (hOPMATUPOBAHUS HAIIUCH | JIp.; IepelTu Ha aucT CpeqHuil ypoBeHb U BHIOpATh B
Ka4ecTBe eIMHMIIBI n3MepeHus KBaprain; nepeity Ha jucT HukHMI ypOBEHb M YCTAHOBUTH B KA4ECTBE
€IMHULIBI U3MEPEHUs1 BPEMEHHM MecHIpl; IPOBEPUTH IOIYYEHHBIM PE3yabTaT HACTPOWKH JuarpamMmbl
I"anTa.

12. CoxpaHuTh POEKT B paboyeii marnke 1 3aKphITh MPUIOKEHHE.

3ananme 2. B cooTrBercTBUM ¢ TpeOOBAHUSAMH, NPEABABISEMBIMH TEXHUYECKUM 3aJaHHEM, U
pe3ysibTaTaMi  BHEIIHETO0 IPOEKTHUPOBAHUS pa3paboTaTh MOJYJIBHYIO CTPYKTYpPY IOACHCTEMBI
00CITy>)KUBaHMsI KIIMEHTA T10 €ro KpeAUTHON KapTe B OaHKOMATe.

B cocraBe mporpamMmHOro o0ecreueHuss MOXHO BBIJCIUTH CIEAYIOLIUE MPOTrPAMMHBIE MOJYIIU:
I'onoBHolt Monyns (Main module), Moaynb ynpaBieHus: YCTPOMCTBOM CUMTHIBAaHMS KPEAUTHOW Kapbl
(Credit cart control module), Moayns ayrentudukanuu (Autentification module) 1 Moaynp nosyueHus
u 00paboTku 3amnpoca Ha obciyxuBanue (Reception and processing module). Kpome storo B coctas I1O
HE0OXOMMO BKJIIFOUNTh MOAYJIb JaHHBIX KpeauTHou kapThl (Credit cart data).

OcHoBHOH (yHKIIMEH ['0I0BHOTO MOYJIS SIBJISIETCSI OpraHu3alis OOIIEro yrpaBieHUs TOBEACHUEM
MIOJICUCTEMBI U BBIMOIHSET BBI30B BCEX OCTAJIBHBIX IPOIPAMMHBIX MOJYJIEH.

Monyne ympaBieHHs YCTPOMCTBOM CUMTHIBAHUS KPEIWTHOM KapThl BBIMOJHSIET (DYHKUIUU
CBsI3aHHBIE C OOpabOTKOW KPEOUTHOH KapThl: BBOJ, CUMTHIBAHHE XpaHsleiics Ha Heill mHbopmanuy,
yJaJIeHHE.

Monaynb ayTeHTU(UKAUU BBIJAET COOOIEHHE KIMEHTY Ha BBOJ KJIIOUEBBIX JAHHBIX, BBIIOIHSIET
MOJIy4EHHUE NapoJisd U IPOBEPKY €ro MPaBUIbHOCTH.

Monynbs nonaydeHus U oOpabOTKHU 3arpoca Ha OOCITy>KUBAHHE BBIMOIHSET CleAyromue (QyHKIHH:
[Tomy4yenue 3anpoca Ha 00CITy>)KMBaHUE U IIPOBEPKAa BO3MOXKHOCTH ero ucnoaHeHus, O6paboTka 3amnpoca
Ha 00CIyXHBaHKE, BKIIOYAIOIIAs TaKUe JCHCTBUS KaK:

— o00paboTka BHYTpeHHENH OAHKOBCKOM JOKYMEHTAIMH 10 KIIMEHTY;

— pacreyarka O6ajaHca KIMEHTa;

— BBlJaya HAJMYHBIX JEHEr U WH(POPMHPOBAHHE KOMIbIOTepa OaHKa 00 M3BATHIX U3 OaHKa
JIEHbIrax;



— pacrnedarka olepaluy KIMeHTa.
Ha puc. 2 npuBenena cTpykTypHas KapTa, A€MOHCTPUPYIOIIasi OTHOLICHUS MEXAY YKa3aHHBIMHU
MOZIYJISIMUA CUCTEMBI.
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Puc. 2. MogynbHast CTpyKTypa MPOrpaMMHOTO 00ECIICUCHUS

CornacHo 3T0i [uarpaMMe roJOBHOM MOIYJb 0OpaIiaeTcst K MOIYJISIM YIIPaBICHUS yCTPOHCTBOM
CUMTBIBAaHUS KPETUTHOMN KapThl, ayTeHTU(UKAIIUH U TIOTYYCHUsI U 00pabOTKHU 3ampoca Ha 00CITy>)KUBaHHE.
BbI30B  yKa3zaHHBIX MOIyJEH OCYIIECTBISETCS COIJIACHO BHYTPEHHEW JIOTHMKH TOJIOBHOTO MOJYJIS,
peanu3yrouend ciaeayromuii cueHapuid: [lpy MHUIMAUMK JIEUCTBUM CO CTOPOHBI KIHMEHTA TOJOBHOM
MOJIyJb, BBI3BIBAET MOJYJIb YIPABJICHUS yCTPOWCTBOM CUMTBHIBAHHS KPEAWTHOH KapThl Ui €¢ BBOJA U
cuuThiBaHUS C¢ Hee wuHGpopmanmu. [locne 3aBepIIeHHsT CYUTHIBAHUS YIPABICHUE BO3BPAIIACTCS
TOJIOBHOMY MOJYJIO, KOTOpBI 3areM oOpamjaercs K MOAYNIO ayTeHTH(ukanuu. Monaynb
ayTeHTU(UKAUU TIPOBEPSET MOJJIMHHOCTh KIHMEHTa W BMECTE€ C PpEe3yJbTaTOM JTOH TPOBEPKHU
BO3BpalllacT YIpPaBJICHHE TOJOBHOMY MOAYMIO. B 3aBHCHMMOCTH OT pe3ysibTaToB ayTEeHTH(UKALUU
TOJIOBHOW MOJYJb JTMOO BBI3BIBAET MOIYJIb YIPABICHHUS YCTPOHCTBOM CUUTHIBAHHS [UISA yIaJICHUS
KpEeIUTHOM KapThl, 1100 oOparaercs K MOAYJIO MOTydyeHHUs U 00pabOTKHM 3aripoca Ha 00CITy)KUBaHUE JUIs
npeocTaBieHus] Tpedyemoro cepBuca. Eciu ocymiecTBisieTcsl BBI30B MONMydeHHUs W 00paboTKH 3ampoca
Ha o0OCIy)XHMBaHHE, TO TOCJE 3aBEpUICHUs €ro pabdOoThl TOJIOBHONH MOAYJb OOpamiaeTcss K MOIYJIIO
VIIpaBJICHUS] YCTPONCTBOM CUUTHIBAHUSA IS yIAJICHUS KPEAUTHOM KapThI.

3aganue 3. ChopmMupoBaTh KaJICHIAPHBIN IUIaH BBIIOJHEHUS Pa0OT MO MPOEKTY HAa OCHOBE
TEXHUUYECKOT0 3aJ]aHusl Ha pa3pabOTKy U BHEJAPEHHE aBTOMATU3HUPOBAHHON NH(POPMAIITMOHHON CHCTEMBI.
1. O3HaKOMBTECH C TEXHUYECKUM 3aJIaHUEM.
2. BsiOepure MoIeh )KU3HESHHOTO ITUKJIA MpoIiecca pa3padoTku u BHeapenus [10, koTopas, 1mo
BallleMy MHEHHUIO, B HAMOOJIBIIEH CTETIEHN COOTBETCTBYET pacCMAaTPUBAEMOU CHTYaIIHH.
Brigenute ocHOBHBIE 3TaIlbl padoT.
Brinenute ocHOBHBIC 3a/1a4M BHYTPH OT/ACIBHBIX 3TAMOB Pa0oT.
Ornpenenure 3aBUCUMOCTH MEX]TY 3a/1a4aMHu.
Ornpenenurte MOPSIOK BHITOJTHEHUS OTJEIBHBIX 3a7a4.
Ha3naubTe ucnioaHuTENEH Ha pellaeMble 3a1auu.
COanancupyiTe Harpy3Ky UCTIOTHUTEIICH.

NG~ W

®dopma npeacTaBiIeHus pe3yabTara:

1. Texkct nomken ObITh HanucaH mpudtom Times New Roman, 12. HTepBan MeXay CTPOKaMH U
a63zamamu — 1,5. Orcryn ciesa 1,5. OpueHTanus TeKcTa — Mo MUpHUHE CTpaHULlbl. CKPUHIIOTHI
HeoOxomuMo noanucath. Ha3zBanue mpakTuueckoil paboThl, 11e)Ib paboThI, X0 paOOThI, BEIBOI, OTBETHI
Ha KOHTPOJIbHBIE BOIPOCHI JOJKHBI OBITH BBICICHBI KUPHBIM HIPH(PTOM.

2. 3akmtoueHUE (BBIBOMBI).



3. CHOmcoK HCTOIB3YEMOM INTEPATYPHI.
KoHnTposabHbIe BonpockI:
3aueM HEOOXOAUMBI 111a0JIOHBI TPOEKTOB?
B 4em pa3Huiia Mexx 1y TUTAaHUPOBAHUEM MTPOEKTA OT JaThl HA4ajla WU IaThl €T0 OKOHYAHUS?
Kakue cymecTByroT 6a30Bbie KajaeHapu B mporpamme MS Project?
Kak BHecTH n3MeHeHus B 6a30BbIi KaJleHAaph?
Kak BKJII0YMTH B IPOEKT MPOEKTHYIO TOKYMEHTAIIHIO?
Lenb pa3paOOTKH MOYJIBHOM CTPYKTYPBI.
[TonsiTHE MPOrpaMMHOI0 MOJYJISl, IIEpeAadr yIpaBIeHUs, OpraHU3aluu CBSI3U [0 YIIPABICHUIO
Y TI0 TaHHBIM.
8. Bwuapl cBA3HOCTH MOAYJICH.
9. Bwuapl IEIOCTHOCTH MOIYJICH.
10. TunoBsie MOAYJIBHBIE CTPYKTYPBHI.
11. TIpoekTupoBaHUE MOAYIHHOU CTPYKTYPHI C IIOMOIIBIO CTPYKTYPHBIX KapT.
12. TlocTpoeHne CTPYKTYpHBIX KapT C [OMOIIbI0 mporpamMmmuHoro mpoxaykra EasyCASE
Professional Version 4.21.016.
13. OnumuTe NOHATHE TEXHUIECKOE 3a1aHueE.
14. Yro Takoe xu3HeHHBIH nuki [10?
15. B yewm pasHHIIa MEXTy TapaJUICITBLHBIM U TIOCIICIOBATEIIEHBIM BBITOJIHEHUEM 331347

NookrwbdE

Kpurepun ounenkmu:

PaboTa BBINOIHEHA MOHOCTHIO ¥ HE COACPIKUT OMMOOK, CTYICHT Y4el U PACCMOTpPET OCOOCHHOCTH
MPeIMETHOM 00JIACTH U TPaMOTHO IPEICTABUII OTUET — OI[CHKA «OTIUYHOY.

Pabora BbInoIHEHA [TOJIHOCTHIO, HO COAEPKUT He OoJiee IBYX OMIMOOK, CTYACHT Y4l U PacCMOTPEN
0COOEHHOCTH MPEAMETHOI 00JIaCTH ¥ TPAMOTHO MPEICTABUI OTYET — OL[EHKA «XOPOILIOY.

Pabora BeImonHeHa ¢ omMOKamMH, CTYAEHT HE IOJIHOCTbIO Y4Y€l U PaccMOTpesl OCOOEHHOCTH
MpeIMETHOM 00JIACTH U MPEICTABUI KPATKHIA OTUET — OI[EHKA «YI0BIETBOPUTEIHLHO.

Pabota BeImosHEeHa ¢ TPyOBIMU OIIMOKAMU, CTY/ICHT HE y4eJl 0COOEHHOCTH MPEIMETHOM 00JIacTH,
OTYET COCTABJIEH HETPAMOTHO — OIIEHKA «HEYTOBJIETBOPUTEILHOY.



JlaGopaTopHoe 3ansiTue Ne 17
Hacrtpoiika padoThl cucTeMbl KOHTPOJISI BepcHii (THIIOB MMIIOPTHPYeMBbIX (ailnoB, myTei,
(GuabTPOB U Ap. NapaMeTPOB UMIIOPTA B PENO3UTOPHIl)

Henan: M3yunTh Ha NpakTUKE MOHATUSA U KOMIIOHEHTHI cucteM KoHTpousd Bepcuil (CKB), mpuemst
paboThI C HUMH.

Boinosinus padory, Bel Oyaere:

ymemp:

— Y1 ucnonb30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHI;

— Y2 ucnons30BaTh METOABI IS MOTYYEHHS KOJa ¢ 3aJaHHON (PYHKIIMOHAJIBHOCTBIO U CTEIIEHBIO
Ka4yecTBa;

— Y3 a”Hanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JIOKYMEHTALHIO;

— VY4 wucnonb3oBaTh CHELMAIM3UPOBAHHbIE TIpadUUyecKUe CpeIcTBa IIOCTPOEHUS W aHaIW3a
apXUTEKTYpBI IPOrPAMMHBIX IIPOTYKTOB;

— VY5 opraHu30BBIBaTh 33JaHHYI0 HMHTETPAIMI0O MOXYJEH B MpOrpaMMHBIE CpeICTBa Ha Oasze
UMEIOLLEHCsl apXUTEKTYPhl M aBTOMATU3al[MK OU3HEC-TIPOLIECCOB;

— VY6 onpenensaTb HICTOYHUKH U IPUEMHUKH JAHHbIX;

— Y7 ucnons30BaTh NpHeMbl pabOThI B CUCTEMAX KOHTPOJIS BEPCHI;

— VY12 ucnonp30BaTh pazIHyYHBIC TPAHCIIOPTHBIE MPOTOKOIBI M CTAaHAAPTHI (hopMaTHpOBaHUS
COOOIIIEHHI;

— V14 oprann3oBbIBaTh HOCTOOPAOOTKY JAHHBIX.

MarepuanbHoe ofecrevyeHHe: TIEPCOHAIBHBIN KOMIIBIOTEp, Cpefa IporpaMMmupoBaHus Visual
Studio 2019.

3aganue:
Co31aTh HOBBIIM MPOEKT, OCYIIECTBUTH BETBIIEHUE U CIUSHUE B JIOKAIBHOM PETIO3UTOPHUH.

Ilopsinok BbINOJIHEHUS PA0OThI:

Ycranosurte TortoiseSVN Ha koMmbroTepe.

Co3znaiiTe HOBBIH MTPOEKT.

CozpaiTe TOKaIbHBIM PENO3UTOPUI IJI CBOETO MTPOEKTA.

VY nanuTe co3naHHBIA IPOEKT Ha CBOEM KOMITbIOTEPE M OOHOBUTE MPOEKT U3 PENO3UTOPUSI.
Bhecure nu3ameHnenus B (paitinax ¢ HCXOAHBIMU KOJAAMHU U COXPAHUTE U3MEHEHHUS B PETIO3UTOPHH.
Oo6HoBUTE (DalsIbl C UCXOJHBIMU KOJAMH U3 PENO3UTOPHSI.

6. Baecute m3MmeHeHHs B Qaillax ¢ HCXOAHBIMH KOJaMH TakhM OOpa3oM, 4YTOOBI y IBYX
YYaCTHHUKOB IIPOEKTa U3MEHEHHsI ObLIIM B OHOM M TOM ke (aiisne. [lonbITaliTech COXpaHUTh U3MEHEHUS B
peno3uTopur. YCTpaHuTe OOHapyX eHHbIe KOH(IUKTHI Bepcuil. [IOBTOpHO coXpaHWTE H3MEHEHHs B
PEMO3UTOPUH.

7. CozmaiiTe OTIETbHYIO BETKY MpoekTa. BHecute m3amMeHeHus: B (pailyibl ¢ MCXOTHBIMHU KOJIAMH.
CoxpaHuTe U3MEHEHUSI B PEMIO3UTOPHH.

8. OOwbeauHWTE CO3IaHHYIO Ha MPEABLIYIIEM IIare BETKY ¢ OCHOBHOM BETKOM MPOEKTA.

9. BroBenuTe Ha dKpaH JIOT M3MEHEHHH (ailna, B KOTOpoM ObUIO HauOOJbIIEee KOJIMYECTBO
W3MEHEHUM.

10. Oto6pasute Ha 3KpaHe cpaBHEHUE (ajia 10 U 1MOcie BHECEHHUS OHOTO U3 W3MEHEHHH.

11. Coznaiite penosurtapuii B cetrn aTepHer. [loBTopure maru 4 — 6.

orwpE

KpaTkue Teoperudeckue cBeeHHUs:

VYrpaBieHre BEpCUsIMU - 3TO HCKYCCTBO padOThI ¢ U3MEHEHHUSIMH MHpopMaiuu. Jlonroe BpeMs OHO
ObUIO JKM3HEHHO BaXXHBIM MHCTPYMEHTOM IPOTPAMMHUCTOB, KOTOPHIM HEOOXOJMMO IPOU3BECTH
HeOOoJIbIINE U3MEHEHHSI B IPOTPaMMe, UITH JKe ceNlaTh —OTKaTl n3MeHeHuid, BO3BpaIasch K MPeabIIyIei



Bepcu. ONHAKO TIIOJIE3HOCTh CUCTEM YIPABICHHWS BEPCHAMM BBIXOAWUT JAJIEKO 3a Ipeaeiasl MHpa
pa3pabOTYUKOB MPOrPaMMHOr0 obecrieueHHs. YIpaBiIeHHE BEpCHSIMU TpeOyeTcsi MOBCIONY, II€ MOXKHO
BCTPETUTH JIFOAEH, UCIIOIb3YIOIUX KOMIIBIOTEP sl pa0OThI ¢ HOCTOSHHO M3MEHsIoLIeH s nHpopManuei

Software Configuration Management win KondurypamuoHHoe ynpapjeHHe I10Jpa3yMeBacT
0] COOOH KOMIIIEKC METO0B, HAllPaBJIEHHBIX HA TO, YTOObI CUCTEMATU3UPOBATh U3MEHEHNU S, BHOCUMbIE
pa3paboTYMKaMy B MPOTPAMMHBIN MPOIYKT B MPOLECCE €ro pa3padOTKU M CONPOBOXKICHHS, COXPAHUTD
LEJIOCTHOCTb CHUCTEMBI IIOCJIE WM3MEHEHMM, IPENOTBPATUTH HEXKEJATEIbHbBIE W HEIPEICKa3yeMble
3pdeKTh, a TakXKe CcaeNaTh IMPOLECC BHECEHUS H3MEHEHUil Oonee ¢opmanbHbIM. [3HaYaIBHO
ylnpaBjieHue KOHQUIypanuel NIpUMEHsUIOCh HE B IPOrPaMMHPOBAHHMH, HO B CBS3M C BBICOKOM
IMHAMUYHOCTBIO cepsl pazpadotku 110, B Heil oHa ocobenHO mone3Ha. K mpoueaypamM MOXKHO OTHECTH
CO3JIaHHE PEe3EPBHBIX KOINUH, KOHTPOJIb UCXOAHOIO KOJa, TPeOOBaHUM MPOEKTa, JOKYMEHTALUU U T. A.
Crenenb (OpPMATBHOCTH BBIOJHEHHUS JAaHHBIX NPOLEAYpP 3aBUCHT OT pa3MEepoB NpPOEKTa, W TpU
IPaBUIBHOM €€ OLEHKEe JaHHas KOHLENIMs MOXeT ObITh odeHb nosie3Ha. KoHgurypanuonHoe
ympaBieHue TpeOyeT BBINOIHEHUS MHOXKECTBA TPYJOEMKHUX DPYTHHHBIX omepauuid. Ha mpaktuke, B
OOJIBLIMHCTBE CJIYy4aeB, s KOH(QUIYpallMOHHOIO YIPABJICHUS NPUMEHSIOTCS CIEUAbHbIE CHCTEMBbI
KOHTPOJI BEPCUI UCXOJHOTO KOJa mporpaMm. B kadecTBe npumepa Takod CUCTEMBI PACCMOTPUM CaMYIO
PACIpPOCTPaHEHHYIO HA CErOIHAIIHUIA IeHb — Subversion.

Subversion — 3T0 GecrulaTHas cHCTEMa YIPABICHHS BEPCUSIMHU C OTKPBITHIM HCXOJHBIM KOJIOM.
Subversion mo3BosigeT ynpasiasaTh GaigaMyu U KaTajJoramu, a Tak e CACJIaHHbIMU B HUX M3MEHEHUSIMU
BO BPEMEHHU. DTO TO3BOJISIET BOCCTAHOBUTH 00Jiee paHHUE BEPCHU JAHHBIX, JA€T BO3MOXHOCTh M3YYHTh
UCTOPUIO BCEX M3MeHEeHMH. biiarogapst 5ToMy MHOTHE CUMTAIOT CUCTEMY YIPABIIEHUS BEPCUSIMH CBOEIO

poa «MaIMHON BPEMEHU».
J?‘
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Pucynok 1 — Cxema paboTbl

Cxema oOmieit apxurekTypbl Subversion. B HukHEH dYacTu cxemMbl H300paKEHO XPaHWIIHILE
Subversion, B KOTOpoM XpaHUTCS HHpOpManus C BepcUsMU. B BepxHeEil YacTH CXeMmbl IMOKa3aHa
nporpamma-kiueHT  SUDVErsion, koropas yHpaBlsieT JIOKAIBHBIMH — OTPOKCHUSMH  Pa3iIMYHbBIX


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%3Baction=edit&amp%3Bredlink=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

(bparMeHTOB 3TUX JAHHBIX (TaKXKe HA3bIBAEMBIMHU «PA0OUYMMH KOMHSAMHU»). MeXay 3TUMH CTOpOHAMU
MPOJIOKEHBI PA3JIMYHBIE MapUIPYTHI, MPOXOMSIIME YEPE3 pA3HbIE CIOM JOCTyNa K XpaHUJIUILY.
HekoTopsie U3 3TUX MapuIpyTOB UCIIOIL3YIOT KOMIIBIOTEPHBIE CETH U CETEBBIE CEPBEPA, YTOOBI JOCTUYD

XPaHWJIMILA, B TO BPEMS KAK JPYrue MAPLUIPYThl B CETU HE HYKJAIOTCA U BEAYT K XPAHWIHILLY HANPIMYIO.

Subversion Moxker paboTaTh Yepe3 CeTh, YTO ITO3BOJSET HCIOJIB30BaTh €€ Ha PasHbIX
KOMITbIOTEepax. B Kakoi-TO CTENEeHH, BO3MOXKHOCTH OOJBIIOTO KOJMYECTBA JIFOJICH HE 3aBUCHUMO OT HX
MECTOTIOJIOKEHHSI COBMECTHO pad0TaTh Ha/l €AUHBIM KOMIUICKTOM JAHHBIX TOOIIPSIET COTPYIHUYECTBO.
Korza HeT TOro oTBETCTBEHHOTO 3B€HA LIENU, TOTO KOHTPOJIUPYIOLIErO 3JIEMEHTA, KOTOPBIN YTBEPKIAAET
BCE U3MEHEHUs, paboTa ctaHOBUTCS Ooiee rhdexTuBHOU. [Ipr 3TOM HE HY)KHO omacaThCsl, 4YTO OTKa3 OT
KOHTPOJIMPYIOIIETO JIEMEHTA MOBIUSET Ha KA4ECTBO, BE/Ib OJ1aroiapsi COXpaHESHUIO UCTOPHH U3MEHEHU,
JaXe €CIM TpH W3MEHEHWW JaHHBIX OyayT JOMYIIeHBI OIMMOKH, BCETJa MOXKHO CJlieJaTh OTKaT
W3MEHEHUH K MPEKHEMY COCTOSIHUIO.

HeKOTOpBIe CHUCTCMbI YHPABJICHUA BCPCHUAMU BLICTYIIAIOT TAKKC B KAYCCTBC CUCTCM YIIPABJICHUA
KOoH(HUTyparuein mporpaMMHOro obecrieueHus. TaKue CHCTEMbl CIIEIHAIBHO CO3MaHbI IS YIIPABICHUS
ACPEBbAMH HUCXOOHOI'O KOAa W HMMCIOT MHOXKCCTBO OCO6CHHOCT€I>1, HCMOCPCACTBCHHO OTHOCAIIUXCA K
pa3paboTKe MporpaMM: OHU MOHUMAIOT S3bIKH MPOrPAMMHUPOBAHHUS U MPEAOCTABISAIOT HHCTPYMEHTBI IS
cOopku mporpaMm. Subversion He SIBISICTCS TAKOW CHCTEMOH, OHA MPEICTABISAET cCO00I CUCTEMY 00IIIero
Ha3HAYCHHUS, KOTOPYIO MOYKHO HCIIOJIb30BaTh IS YIIPABJICHUS Jt0Obim HabopoM (aiinos. s Bac sto
Oyayr ucxomHuku Bammx mporpamm, a i KOTo-TO APYroro 3T0 OYAET CIHUCOK MPOAYKTOB WIIU
CBeICHHOE 1M (POBOE BUJIEO.

TortoiseSVN

TortoiseSVN — 1o 6ecrutatabiii Windows-KIMEHT ¢ OTKPBITBIMHA HCXOIHBIM KOJOM IS CHCTEMBI
yrnpapieHus: BepcusmMu  Apache™ Subversion®. To ectb TortoiseSVN ympasnsier daitaMmu  u
JTUPEKTOPHUSAMH BO BpeMeHH. Daiiyibl XpaHATCs B LIEHTPAIbHOM Xparuiuije. XPAHUIUIIE OOJIbIIE TTOX0XKE
Ha OOBIYHBIN (haHIIOBEIM cepBep, KpOME TOTO OH 3aIlIOMUHAET KaX10€ U3MEHEHHUE, KOTIa-Ti00 ClIeTaHHOe
B Bamux ¢aiinax u JUPEeKTOpUsX. DTO MO3BOJISIET BaM BOCCTAHOBUTH CTapble BEPCHH BalMx (hailjioB u

MIPOBEPUTH UCTOPUI0 M3MEHEHHMH — KakK, KOrJla M KTO M3MEHSUI Ballld JaHHble. BOoT moueMy mHorue
aymaroT o Subversion, W BOOOIIE O CHCTEMax YIpaBJIEHUS BEPCUSMH, KaK CBOETO poja «MalluHe
BPEMEHN.

Hekotopble cuCTeMBI KOHTPOJII BEpPCHH SIBISIFOTCA TakKe W CHCTEMaMH  YIIPABJICHUS
KoHurypauuen mporpamm (software configuration management - SCM). Takue cuctemsbl creruagbHO
CO3MIaHBl ISl YIPAaBJICHHUS JEPEBBSIMHU HMCXOJHOTO KOJd, W HWMEIOT MHOXECTBO BO3MOXKHOCTEH,
cneun(UYHbIX Ui pa3pabOTKM NPOrpaMM, TaKUX Kak HEMOCPEICTBEHHOE IIOHMMaHHUE S3BIKOB
POrpaMMHPOBAHHMS, HITH MPEJOCTABICHUE HHCTPYMEHTOB JIiisi cOOpkH mporpamm. Oanako Subversion we
SBIISIETCS TAaKOW CHUCTEMOM, OHA SBISETCS CHCTEMOW OOMIero Ha3HAueHHs, KOTOpas MOXXET OBITh
MCIOJIb30BaHA JUIsl YIIPaBJICHUS 106biM HAOOPOM (hailiioB, BKIIIOYAsl U UCXOJIHBIE KOJIbI TPOrpaMM.

Bosmo:xuaocru TortoiseSVN

Uro penmaer TortoiseSVN Takum xopommm kiaueHTOM Subversion? BoT kpaTkuili CHucok
BO3MOYKHOCTEN:

Humeepayus ¢ obonoukoii

TortoiseSVN unTerpupyercsi HenocpeAcTBeHHO B 00onouky Windows (T.e. B IIpoBonHuk). 910
3HAYUT, YTO BBl MOXKETE paboTaTh C y)Ke 3HAKOMBIMU UHCTPYMEHTaMH, U BaM HE HAJI0 TMEPEKITI0YaThCs Ha
Ipyroe MPUIOKEHNE KX IbIH pa3, KOTaa BaM HEOOXOIUMBI (PYHKIIUH ISl YIIPABJICHUS BEPCUSIMH!

N Bam paxxe He 00s3aTelbHO MCIONB30BaTh HWMEHHO IIpoBomuuk. KOHTEKCTHBIE MeEHIO
TortoiseSVN pabGoTtatoT BO MHOTHX JApPYrux (ailIoBEIX MEHEKEpax, W B JUAJIOrax sl OTKPBITHS
¢aiinoB, UCoONb3yeMbIX B OOJIBIIMHCTBE cTaHAapTHBIX Windows-nipunoxeHuid. OHAKO BbI JOJKHBI
yuuTBhIBaTh, 4TO TortoiseSVN wu3HauanpHO pa3paboTaH Kak pacmmpenwe s [IpoBogHuka
Windows, U, BO3MOXXHO, B APYTHX MPHJIOKEHUSIX MHTErpanus OyAeT He IMOJHOW, HalpuMep, MOTYT He
0TOOpaxaThbCsi IOMETKU Ha 3HAYKaX.



Tlomemxu na 3nauxax

CraTyc KaXJ0ro BEpCHpPOBAHHOTO (aiiia W Manku OTOOpa)kaeTcss MPH TOMOIIM MAaJCHBKOM
MOMETKH TOBEPX OCHOBHOIO 3Hauyka. TakuM 00pa3oMm, Bbl Cpa3dy MOXKETE BHJCTh COCTOSHHE Balleu
pabodeii Kouu.

I'paghuyeckuii unmepghetic nonvzosamens

[Tpu mpocMmoTpe criucka n3MeHeHHH (paiiia MM Narnky Bbl MOXKETEe KIMKHYTh Ha PEBU3HIO, YTOOBI
YBUJIETh KOMMEHTapuu Ui 3ToM (ukcauuu. Taxke IOCTYNEH CHUCOK M3MEHEHHBIX (aillloB - BCEro
JIMIIB ClIeNaiTe TBOMHOM KIMK Ha (haitie, 4yTOObl yBUIETh, KaKHE KOHKPETHO M3MEHEHUI ObLIIM BHECCHBHI.

Juanor ¢ukcanum — 3To CIHUCOK, B KOTOPOM NEPEUYUCIICHbI Bee (Pailibl U Manku, KOTopble OyayT
BKJIIOYEHBI B (puKcanuio. Y KaXJ0To 3JEMEHTa CIHCKAa uMeeTcsi (IakoK, YTOObI BBl MOTJIM BBIOPATh
MMEHHO TO, YTO BBl XOTHUTE BKIIOUYMTH B (pukcanuto. HeBepcupoBaHHble (ailiibl Takke MOIYT ObITh
MPEJCTAaBIICHBI B 3TOM CIHCKE, YTOOBI BbI HE 3a0bUIN 100aBUTH B (PMKCALIMIO HOBBIH (haiin nim nanky.

IIpocmoii docmyn k komandam Subversion

Bce xomanasl Subversion gocTynHbsl U3 KoHTekcTHoro MeHio IlpoBognuka. TortoiseSVN
n00aBiIgeT Tya COOCTBEHHOE MOIMEHIO.

[Tockonbky TortoiseSVN sBinsieTcs kiueHToOM Subversion, Mbl XOTesn OBl TOKa3aTh M HEKOTOPHIE
13 BO3MOXHOCTEH camoi Subversion:

Bepcuposanue nanok

CVS orcrnexuBaeT TOJBKO HMCTOPHIO OTACIbHBIX (aiiaoB, Torma kak SubVersion peammsyer
«BHPTYAILHYI0» BEPCUOHHYIO (PAIIOBYIO CUCTEMY, KOTOpasi OTCIICKUBACT U3MECHCHUS B IIEJIBIX JIEPEBBSIX
nanok Bo BpeMeHH. Daiiibpl u TanKW SIBISIOTCS BEPCHPOBAHHBIMU. B pesynbraTte, €CTh KOMAaH[IbI
nepeMecTHTh ¥ KONMUPOBAThb, pCEATHHO BBHINMONHICMBIE HAa CTOPOHE KIHMEHTA | paboTaromiue
HETIOCPEJICTBEHHO C (ailjlaMK U TalKaMH.

Amomapnsie gpuxcayuu
@ukcanusi coxpaHseTcsl B XpaHWJIUIIE JIMOO MOIHOCTBIO, JTUOO HE coxXpaHsercs BoooOue. ITo
MO3BOJISIET pa3paboTUNKaM (PUKCUPOBATh N3MEHEHHs, COOpAaHHbBIE B JIOTHUECKHU CBSI3aHHbIE YacTH.

Bepcuposannvie memaoannvie

Kaxnplii ¢aitn n manka umeeT NPUKPEIUICHHBIM HEBUAMMBIM HAabOp «cBOMCTB». Bbl Moxere
CO3/1aBaTh U COXPAHATh MPOU3BOJIbHBIEC MAphl KIHOY/3HaYeHHUE IJIs1 COOCTBEHHBIX HYX . CBoMCTBa TOXe
BEPCUPYIOTCS BO BpEMEHH, KaK U cojiepkumMoe (haiina.

Boszmoorcnocmsb vibopa cemeso2o yposHs

B Subversion ectb alGcTparupyemoe MOHATHE [OCTyNa K XPaHWIMILY, KOTOPOE YIPOILIAeT
peain3alMio HOBBIX CETEBBIX MEXaHM3MOB. «YCOBEpIIEHCTBOBAHHBIN» ceTeBOM cepBep Subversion
ABIISIETCA MOJYJIEM il BeO-cepBepa Apache, KOTOpbIi Hcnonb3yeT it B3aumozecTeus auainexkt HTTP
non HazBanuemM WebDAV/DeltaV. Ot1o naer Subversion Oosbliine mpeuMyIecTBa B CTaOMJIBHOCTH U
COBMECTUMOCTH, U TNPEAOCTABIISIET PA3IUYHbIE KIHOYEBbIE BO3MOXKHOCTH 0€3 JOMOJHUTENbHBIX 3aTpart:
NpOBEpKa JIMYHOCTH (ayTeHTHU(UKAIMs), MpOoBepka MpaB J0OCTyma (aBTOpU3alus), CKaTHE MOTOKa
JaHHBIX IPU Tepeaayde, MPoCMOTp XpaHuIuIia. Takke TOCTyITHA MEHbIIas, aBTOHOMHAasi BEPCHsI cepBepa
Subversion, B3auMOAEHCTBYIOIIass MO COOCTBEHHOMY IIPOTOKOJIy, KOTOPBIH JIETKO MOXET ObITh
TYHHEJIUPOBaH 4epes ssh.

Eounwiii cnocob obpabomku danHvix

Subversion momy4daeT paznmuuus MexAy ¢daisaMu TPU  TOMOIIM OWHAPHOTO PAa3HOCTHOTO
aJITOpUTMA, KOTOPBI paboTaeT OJMHAKOBO KaK C TEKCTOBBIMU (UMTAEMBIMH YEJIOBEKOM), TaK M C
OMHApHBIMU (HE YMTaeMbIMHU 4YesoBekoM) Qaitmamu. OOa Tuma QailioB coaepkarcsd B XpaHWIUIIE B
C)KaTOM BHJIE, a Pa3In4Ms MEePeatoTcs MO CETH B 000UX HaIPABICHUSX.

Dhghexmusnvie semru u memxu
CTOMMOCTD CO3/IaHHUSI BETOK M METOK HE 00s3aTeIbHO JOJDKHA OBITh MPOMOPIIHOHATBHA Pa3Mepy
npoekta. SUbversion co3maet BeTKH U METKH, MPOCTO KOMHUPYsS MPOEKT C UCIOJIb30BAHUEM MEXaHH3Ma,



MOX0KET0 Ha )KECTKHE CChUIKH B (pailioBbIX cucteMax. biarogaps sToMmy, onepamnuy o co3JaHuio BETOK
1 METOK MPOUCXOMAT 33 OJIMHAKOBOE, 0YEHb MAJIO€ BPEMS U 3aHUMAIOT OYEHb MaJo MECTa B XpaHWIHILIE.

Xox paboThI:
YcranoBka

TortoiseSVN mocTaBnsieTcss B BHJAE MPOCTOTO B HCIOJIB30BAaHUHM YCTAaHOBOYHOTro (haitna (Ha
cTpanmie 3arpys3ku  http://tortoisesvn.net/downloads.html weoO6xomumo  BbIOpaTh  IUCTPHOYTHB,
COOTBETCTBYIOIIMM pa3psiAHOCTU cucTeMbl). CrienaiiTe Ha HeM JIBOMHOM KIIMK U CIETYUTE HHCTPYKIIUSAM -
OCTajbHOE OH cJieNaeT 3a Bac. Takke Ha CTpaHUIE 3arpy3Kd HEOOXOIMMO CKayaTh S3bIKOBOM MakeT U
YCTaHOBUTb IIOCJI€ YCTAaHOBKUM OCHOBHOH mporpammbl. He 3a0yzabTe nepe3arpy3suTh KOMIIBIOTEP IOCIIE
YCTaHOBKH.

OcHOBHASl KOHIIEIIIIAS

[lepen Tem, KaKk MbI TOTPY3UMCS B PabOTy C HACTOSIIMMHU (ailjlaMH, BaKHO TOIYYUTh
Ipe/CTaBICHNE O TOM, Kak pabotaeT Subversion 1 Kakue TepMUHBI HCIOIb3YIOTCS.

XpaHnwinie

Subversion wucmonp3yeT UEHTPaJbHYIO ©0a3y MJaHHBIX, KOTOpas COJCP)KUT BCE BallH
BepcHUpoBaHHbIE (alinbl ¢ WX TOMHOW HCTOpHeW. Orta 0a3a JMaHHBIX HA3bIBACTCS XPAHUIULEM.
Xpanunuiie 0ObIYHO HAXOAUTCS Ha (ailIoBOM cepBepe, Ha KOTOpoM ycTaHoBieH Subversion, mo 3ampocy
MOCTABIISIONINI JaHHBIE KiueHTaM Subversion (Hanpumep, TortoiseSVN). Eciu BBl fenaere pesepBHOE
KOIMPOBAHKE, TO KOMMPYHTE Ballle XPaHWINIIIE, TAaK KaK 3TO OPUTHHAI BCEX BALIMX JAHHBIX.

Pabouas xonus

DTO UMEHHO TO MECTO, TJie BbI padoTaere. Kaxaplii pa3paboTuynK UMEET COOCTBEHHYIO pabouyro
KOIIMIO, MHOT/]a Ha3bIBAEMYIO MTECOYHMIIEH, HA CBOEM JIOKAIbHOM KOMITbIoTepe. Bbl MoXxeTe monyuuTs U3
XpaHWIUIIA TIOCIEIHIOI BepCHIO (paiiiioB, mopadoTaTh HaJ HEH JOKAJTbHO, HUKAK HE B3aMMOICHCTBYS C
KeM- MO0 ele, a Koraa Bbl OyJeTe yBepeHbl B M3MEHEHHSX Bbl MOXKeTe 3a(pMKCHpOBaTh 3TH (ailibl
00paTHO B XpaHUJIHUIIIE.

Pabouass xonus He COJNEPKUT UCTOPHUIO MPOEKTa, HO COAEPKUT KOIMHUIO BCeX (ailyioB, KOTOpbIE
ObUIM B XpaHIJIHUINE JI0 TOTO, KaK BBl HAYaJIM JIeNaTh M3MEHEHHUs. JTO 0003HAYAET, YTO MOXKHO JIETKO
y3HaTh, KAKUE KOHKPETHO U3MEHEHUS BBI ClIENIAIIH.

Bawm Taxke Hy)XHO 3HaTh, re HaiiTk TOrtoiseSVN, motomy urto B meHio "ITyck" ero Her.
TortoiseSVN - pacimpenue npoBoanuka Windows, moaToMy [uist Haualia Hy)KHO 3aIlyCTHTh POBOIHUK.
CnenaiiTe mpaBblif KITMK HA TIATIKE B POBOIHUKE, U BBl YBUJIUTE HOBBIE ITYHKTHI B KOHTEKCTHOM MEHIO,
TaKue Kak 3TH:

f'l SVM M3eneub...

#  TortoiseSVN % b | 5, Obospesarens XpaHKAKMLLE
Mew b | B Jxcnopr..
Properties [T Cozaate 3gece XpaHWINLLE

Frnopt...

Cnpaexa
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http://tortoisesvn.net/downloads.html

Puc.1. Mento TortoiseSVN /15t HeBepcHpOBaHHBIX MAMOK

COS,I[aHI/Ie XpaHUIUIIA

Jns Hacrosimiero mpoekTa BaM MOHAJoOWTCS XpaHUJIUINE, CO3JaHHOE B OE30IMacHOM MecTe, U
cepBep Subversion, 4yToObl ympaBiasaTh uM. Jlis oOydeHHss Mbl OyJIeM HCHOJIB30BaTh (PYHKITHIO
JIOKaJIbHOTO XpaHWIKIIA Subversion, KOTOpasi pa3peaer NpsMon TOCTYI K XPaHWIHIILY, CO31aHHOTO Ha
BallleM >KECTKOM JIMCKe, U He TpeOyeT HaTM4Us cepBepa.

CHavasa co3/1aiiTe HOBYIO ITyCTYIO IMPEKTOPHIO Ha Ba e iz d bl v EPpliSafiAsroglc YroaHo, HO
B 9TOM PYKOBOJICTBE MbI coOupaemcs Ha3BaTh ¢¢ C:\svn repos. Tenepsb caenaiiTe npaBblii KJIMK Ha HOBOM
marKke ¥ B KOHTEKCTHOM McHIO BoiOepute TOrtoisesSVN — Co3aath 34ech XpPaHHJIMIIE....
XpaHWIIle, co3JJaHHOE BHYTPU MANKH, TOTOBO K HCIIOJIb30BAHUIO. Tak:ke MBI CO3/IaM BHYTPEHHIOIO
CTPYKTYpY TANOK Ha)aB KHOIIKY.

Hmnopr npoekra

Ceiiuac y Hac ecTb XpaHHWIUIIE, HO OHO COBEPIIEHHO MYCTOE€ B JAaHHBIK MOMEHT. JlaBaiiTe
MPEANOIOKHUM, YTO y MeHs ecTh Habop ¢aiinoB BC:\Projects\Widgetl, koTopslii s XoTen Obl 100ABHUTS.
[Nepeiinure k manke Widgetl B IlpoBogHuKe U caenaiiTe npaBblii KUK Ha Hell. Ternepb BIOEpUTE MyHKT
TortoiseSVN — UMIopT..., KOTOPbIi BEI30BET AUAJIOT

r | ™y
45" DA\svnwork\smartproject - Mimniopr - TortoiseSVN l = B |&J

XpaHunuuie
URL B XxpaHunuwe:

|| https://svnserver.dev:8443/svn/smartproject/trunk 1:‘ ‘j

CoobuieHne uMnopTa

[ HenasHue coobitermns I

WmMnopT npoexTa.

[ BkntowmnTs urHopupyemsie daiinel
[¥] BkniounTe aBTO-CBOICTEE OK J [ Otmena ] [ Cnpaska

Puc. 2. luajor uMnopra

K xpanummumgy Subversion o6pamatorcs nmo URL-azmpecy, KOTOpBI MO3BOJSIET HaM YKasaTh
XpaHwiuiie rae yrogHo B MHtepHere. B maHHOM ciydyae HaM HYXKHO yKa3aTh Ha Halle JIOKaJIbHOE
xpanunuiie, koropoe umeer URL-anpec file:///c:/svn_repos/trunk, u x xoTopomy MbI J00aBisieM MM
Hamtero npoekra Widgetl. OGpature BHUMaHue, 4to nocie file: ecte 3 cidimia u Be3e UCMONb3YIOTCA
IpSIMbIE CIIIIIH.

Hpyras BaxHas GyHKIUS JaHHOrO auajiora - 3To okHo CooOlleHHe UMIOpPTa, B KOTOPOE BBHI
MOeTe J00aBUTh COOOIIEHUE O TOM, YTO BHI Aenaere. Korma BaM moHag00UTCS IPOCMOTPETh HCTOPHUIO
IIPOEKTA, ITH COOOILIEHNs OYAYT LIEHHBIM MOACIIOPHEM [T IPOCMOTPA KaKUe U3MEHEHUS U KOrAa ObLIM



caenaHbl. B HamieM ciydae Mbl Hamumiem 4To-OikiOyabs mpoctoe kKak «mmopTt mpoekrta Bumxkerl».
Haxxmute, 4T00bI 10OAaBUTH MATKY B Ballle XpaHUJIHILE.

N3Bnedenne paboueit Konuu

Ceiiuac y H@ K €CTh MPOCKT B HAIIEM XPaHWIHIIE, U HAM HAJ0 CO37aTh PabOUyr0 KOMUIO IS
MOBCEIHEBHOM pabOTHI. 3aMeThTe, YTO UMOPTUPOBAHUE MANIKHU HE MIPEBpaIaeT aBTOMAaTHUECKU ATy MaNKy
B pabouyro komuto. J{Jsi co3panus cBexei pabodei konuu B SUbVersion ucrnonbs3yercs: TepMuH M3Biedb.
Msl cobupaemcs wu3Bneub mnanky Widgetl w3 Hamero XpaHwiMia B TanKy Ui pa3paboTKu
naspiBaeMyroC:\Projects\Widgetl-Dev. Co3maiiTe 3Ty mamky, 3aTeM ciejaTe MpaBblii KIMK Ha HEH U
BbIOepuTe MyHKT TOrtoiseSVN — M3Baeub. Bseaure URL-anpec miis u3BieueHue, B JaHHOM Cliydae
file://lc:/svn_repos/trunk/Widgetl, u knukuaute Ha . Hama mamka ajst pa3paOOTKU 3amoHUTCs (aiiiaMu
U3 XpaHWIUIIA.

Bbl 3aMeTUTe YTO BHENIHUIA BUJ 3TOW MANKHA OTIMYACTCS OT OOBIYHON Mamnku. Y Kaxaoro ¢aina
TTOSIBWIICS 3€JICHBIN (PIIayKOK B JIEBOM yIily. ITO 3HaUKH ctaryca TortoiseSVN, KoTopbie MPUCYTCTBYIOT
TOJIbKO B paboueill komwu. 3eNeHBbId CTaTyC O3HaudaeT, 4To ¢aill He OTIMYaeTCS OT Bepcuu (aiina,
HaXOJSIIETOCS B XPaHUITHIIIE.

BHeceHue u3MeHeHUil

MoxHo mnpuctynatb k pabore. B manke Bumxerl-JleB Mbl HaumHaeM H3MEHATH (Qailibl -
MPEIOI0KUM, MBI BHOCUM H3MeHeHus: B ¢aimbiBumxkerl.c u [IpournMens.txt. Obparure BHUMaHHE,
YTO 3HAYKU Ha 3TUX (hailnax Temepp CTald KPAaCHBIMM M MOKa3bIBAIOT, YTO M3MEHEHMs ObUIM CIETaHbl
JIOKAJIBHO.

Ho xakue Obumm m3meHeHus? HakmuTe mpaBol KHOIKOW Ha OJTHOM M3 M3MCHCHHBIX (aillioB u
BeIOepHuTe KoMaHay TOrtoiseSVN — Pazamuusi. 3anycturcs uHcTpyMeHT TortoiseSVN st cpaBHEHUS
(bailyioB ¥ MOKAXKET KaKhe TOYHO CTPOKHU B (pailyiax ObLIM U3MEHEHBI.

-
& build.txt - TortoiseMerge = | E

i Gawin Pegaktmposate Haswrauwa Bwa Cnpaska

P *EIED T4 2 eEede A EvioxX|d=E R AP

build.txt Revision 20219 * I build.txt : Pabouas komus *
41— available in the VS NET201@ Professicnal ami 41 available in the VS.NET201@ Professional anc
A Thizoedillopeseddao s sl gocesrsacannilas 42 This will provide you with a cross-compiler
43 command shell. On XP64, there will also be i 43 command shell. On XP64, there will also be :
BEE 44 — ERs =
45 \subsection Requirements2 Next you need to 1nsta55‘ 45 \subsection Requirements2 Next you need to instal=
“e 46~ Java puntime hedn.s/3gun Sipien) | |4 46 - Java runtime http://www.java.corl |
M| <= 47 —Python2.40\b-1) —  http:/lisaepythoRr < 47 - Python 2.6(\b 1) http://www.python.¢
48 - libxml2 python bindings http://users.skyne 48 - libxml2 python bindings http://users.skynel
49 - Perl http://www.actives: 49 - Perl http://waw.activest
= 50 —WiX3ObL-1) B et e & 50 - WiX3.5(\b 1) http://wix.codeple;
w= 51 ~MNAst{\b 1) BEop i Ran ST os < 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 to the PATH
54 logoff/logon to make the new environment var: 54 logoff/logon to make the new environment var:
55 55
56 \subsection Requirements3 Next you need to downl: 56 \subsection Requirements3 Next you need to downl¢
57 - OpenSSL source http://www.openssl 57 - OpenSSL source http://www.openssl
58 You will need vers: 58 You will need vers:
59 - ZLib source http://www.gzip.or) 59 - ZLib source http://www.gzip.org
60 You will need vers: 60 You will need vers:
<= 61 —toolscollaction hitp://tortoicasvn «» 61 - tools collection http://code.google
62 - dictionaries/thesauri(\b Optional) http://ling 62 - dictionaries/thesauri(\b Optional) http://ling.
63 63
64 \subsection Requirements4 Finally, you may need - _ 64 \subsection Requirements4 Finally, you may need 1 _
_ - R Y TN 4 1 ROy, Ve g . § P S o 8 Figmim ey i evim e BBl Acob3o Vb AndandN (Woting .y S R RS |
< m b < | m »
ol
://nant.sourceforge.net<

Ana cnpasku HaxmuTe F1, 3 ropusoHTanbHOW NPOKPYTKW ncnonesynte Ctrl+ko)

Puc. 3. IlpocMoTpIMK M3MeHeHU B ¢aiinax



Ok, HacOKyCTpaumBalOT H3MEHEHHs, MO3TOMY JaBaiilTe OOHOBUM XpaHWIHILE. DTO JEHCTBUE
HaszbiBaeTcst OukcupoBaTh n3MeHeHHs. Haxxmute npaBoii kHonkol Ha nanke Bumkerl-/leB u BeiOepute
komaHay TortoiseSVN — ®ukcupoBath. [losBurcs auanor (UKCAMM CO CIHCKOM H3MEHEHHBIX
(bailioB M HAPOTHUB KAXI0r0 OyneT rajoyka. Bel MoxeTe BBIOpATh JIMIIL HECKOJIBKO (ailsIOB U3 CIIHMCKA
s ukcanuu, HO B HameM ciiydae Mbl Oynem (uKcupoBaTh M3MEHeHHsT B oOoux ¢aiinax. Beemute
cooOlieHue ¢ omnucaHueM crenanHbix u3MeHeHudd u Haxwmute OK. IlosButcs auanor c¢ mporpeccom
npouecca gukcanuu (QaiiyioB B XpaHUJIMILE U Mbl 3aKOHYIIN (PUKCALUIO.

JobaBiieHue HOBBIX (paiijioB

Bo Bpems paGoThI HaJl TPOEKTOM, BaM IMMOHAAO0UTCSI T00ABIISATH HOBBIC (halIbl - MPEATIOI0KUM BBI
noGaBwiM HOBbIe (GyHKIHM B (daiedKcTpa.c M J00aBUIM CHOpaBKy B CYIIECTBYOIIEM (haiiie
Cosnarb(aiin. HaxxmMuTe mpaBoii KHONKOW Ha ramnke U BeiOepuTe koManay I 0rtoiseSVN — J[o6aBuTh.
Jluanor noOaBieHUs MOKAa3bIBae€T BCE HEBEpPCHUpPOBaHHBbIC (ailibl, U Bbl MOXKETE BbIOpaTh Te (hailibl,
KOTOpBIC BBl XOTUTE 100aBHUTh. [pyroii cmocod mobdapieHust (aiioB - 3TO HAXKATh MPABOW KHOMKOW Ha
camoM daiine u BeIOpaTh KoMaHy TOrtoiseSVN — J[o6aBUTb.

Tenepb, ecniu Bbl OTKpoOeTe Manky g (ukcanuu, HOBBIA ¢aiin OymeT oroOpaxkaTbes Kak
Jobasnen n cymecTByomui Qaitn kak Msmenen. O0paTuTe BHUMaHUE, YTO Bbl MOKETE JBAKIbl HAXKAThH
Ha U3MEHCHHBIN (haiiin, YTOOBI IPOCMOTPETH KAaKUE MMECHHO U3MEHEHUS OBUTH CIICIIaHBI.

IIpocmoTp ncTopum npoexkTa

Opnolt U3 cambix nosie3Hbix ¢yHkuil TortoiseSVN sBiseTcss 1uanoroBoe OKHO kypHana. OHO
MOKA3bIBAaET CIUCOK BCEX (UKCAIMii W3MEHEHWH B (ailie WM Tamke, a TakKe BCE T€ JIeTaIbHBIC
COOOIIIEHHUS, KOTOPBIC BbI BBOAWIH MPH (DUKCAITUH U3MEHEHHIA ;-)

r

~
w& Di\svnwork\tortoisesvn\src - Coobuuesns xypHana - TortoiseSVN lﬂ‘ﬁ
E-Déui&‘r-nm, MyTy, ABTope!, Pesusim, ID owmbok, AaTa, C: 22.11.2005 v Mo 07.12.2005 v
Pesuzua [enctena AsTOp Nata ID oumbkit  CoobuteHme 2
5056 @) tortoisesvn  03.12.2005 0:37:11 Avoid a possible buffer overflow if‘ T
5050 43 tortoisesvn  29,11,2005 21:06:42 198 allow ignoring of multiple selected
5049 & tortoisesvn  29,11.2005 21:05:46 Don't run the progress dialogifno ~
< | 1 . »

Allow ignoring of multiple selected items in the CSVNStatusListCtrl.
This implements issue #1§3.

S

[ http://code.google.com/p/tortoisesvn/issues/detail?7id=198 }
| ftrunk/src/Changelog, txt MsMeREHHBIE

C+H Jtrunk/src/SYN/SYNStatusListCtrl.cpp.  MsmeHéHHbie

_ﬂ Jrunk/src/SVN/SVNStatusListCtrl.h M3MEHEHHbIE

MyTte

MokasaHo pesusmit: 48, ¢ pesmsint 5000 no pesusmo 5100, ebibpaHo pesusmit; 1, NnokasaHo 3 nyTei.
[ | NokasaTs Tonbko 33TPOHYTHIE NyTH CraTucTika
[V] OcTaroBMTECR Ha KONMPOBaHMK/NEPeMEHOBaHIN
|| Bkntowas cuTble pesusim

il

Mokasats paa... I b] {(_:ne.uynoume 100] [ OfHoBUTL ] OK

Puc. 4. /InajioroBoe 0KHO ’KypHaJa

BepxHsiss maHenb IMOKa3bIBAE€T CIHCOK BCEX (PUKCHPOBAHHBIX PEBU3UM BMECTE C HAvyalioM
coobmieHust ¢ukcanuu. Ecnu Bbl BRIOEPUTE OHY M3 ITUX PEBU3HM, TO CpPeAHss TMaHEIh OTOOpa3uT



MIOJTHOE COOOLIEHHE KypHasa JUIsl TOH PEBU3UU U HIDKHSAS MTAHEb MOKAXKET CIIMCOK U3MEHEHHBIX (ailiioB
U TaIoK.

VY Kaxmol U3 3THX IaHeJed €CThb KOHTEKCTHOE MEHIO, KOTOPOE MPENOCTaBIsSeT MHOIO APYTHUX
Croco0OB HCIONIb30BaHuA MH(popManuu. B HIDKHEH maHenn Bbl MOXKETE ABAXKIbI HaKaTh Ha (aiin,
4TOOBI IPOCMOTPETh KaKHE€ UMEHHO MU3MEHEHUs ObuIM BHECEHBI B TOM peBu3uu. Ilpourute «/luasorosoe
OKHO >KypHaJla peBU3UN», YTOOBI y3HATH OOJIbIIE.

OTMeHa u3MeHeHu

OpnHoit oOmiel ¢yHKIMEH BCEX CHUCTEM YIPABICHHUS PEBH3USAMH SIBISICTCS (QYHKIUS, KOTOpas
II03BOJISIET BaM OTMEHUTh U3MEHEHHUs, KOTOpbIe Bl BHeCIU paHee. Kak Bbl 1 noraganuce, B TortoiseSVN
3TO JIETKO C/IENAaTh.

Ecnu Bbl XoTuTe M30aBUTHCA OT M3MEHEHHH, KOTOpbIE BBl €le HE ycHeau (UKCUpOBaTb U
BOCCTAHOBUTH HYKHBIN (hailyl B TOM BHJIE, B KOTOPOM OH OBbUI Mepesl HayaloM U3MEHEHUH, TO BBIOEpUTE
komany TortoiseSVN — Yopars u3MeHeHHs. JTo JeiCTBHE OTMEHUT Balu u3MeHenus (B Kops3uny) u
BepHET (PUKCHPOBaHHYIO BepcHIo (hailia, ¢ KOTOpoW Bl HauMHaIH. Eciu ke BBl XOTUTE yOpaTh JIHIIbL
HEKOTOPbIX M3MEHEHUs, TO Bbl MOXETE MCIIOJb30BaTh MHCTpyMeHT TortoiseMerge miis mpocMoTpa
M3MEHEHHI U BBIOOPOYHOTO y/IaJICHUsI U3MEHEHHBIX CTPOK.

Ecnu BBl XOTUTE OTMEHUTH IEHCTBHS ONPEACICHHON PEeBU3WHU, TO HAYHUTE C JUAIOTOBOTO OKHA
KypHaJla M Haiiaure 1nOpobieMHyr0 — peBusuio.  BpiOepure koMaHy KoHTekcTHOE MEHIO
— OTMeHUTHh H3MEeHEeHHUsl U3 3TOi PeBU3UM U T€ U3MEHEHUS OylyT OTMEHEHBI.

Pabora ¢ ceTnlo.

C Subversion MOXHO paboTaTh Kak TMOCPEACTBOM CETH HHTEPHET, TaK W JIOKAIBHO.
Bocmonb3yemcst cepucom Assembla (https://www.assembla.com/). 3aperucTpupoBaBIINCH TaM, BbI
nonyunte 1 Gb mecra mox penosuropuii. Co3maB €ro W HACTPOWB, BBl IOJIYUYUTE CCBUIKY BHIA
https://subversion.assembla.com/svn/Ha3BaHue_PEMO3UTOPUs, KOTOPYIO MOXHO HCIOJIb30BaTh B JIOOOM
SVN knuente. K npumepy, uro6sl B Visual SVN 106aBuTh CBOM NMPOEKT B PENO3UTOPHIl, BaM HYKHO
Haxxate Add Solution to Subversion, mocie vero ykaszaTh JIOKaTbHOE XPaHHIIHIIE BAIlero IMPOEKTa,
HakaTh Jlajiee u BBecTH Ballly CChUIKY. Bce, Temeph CBepXy MHOSBUTCS MaHEdb ¢ OCHOBHBIMH SVN-
¢ynkuusamu (Show Log, Update, Commit, Switch Branch, Branch u Merge) u MoxxHO mpucTynaTh K
MOJIHOIIEHHOH paboTe.

B= @& @ | |https:)/subversion.assembla.cam/svn/droidcode KrosswardMew - 'P'-‘ },’ =

B obmiem u 1ienom, calfT mo3BOJISIET TAK K€ HACTPOUThH PETO3UTOPHIA U MOIYYUTh HA HEEI0 WU
JB€ NMPOOHBIA MpeMuyM (IUIaTHbIE 10N. (YHKIMH, UCTOYHUK >KU3HM caiita). OCHOBHbIE (YHKIUHU XK€
MOJTHOCTBhIO OecriiaTHbl. YTOOBI TOBapuIIM NO KOMaHIE MOINIM paboTaTh ¢ OOLIMM JJIi KOMaHMbI
peno3uTopreM, Ha assembla.com, HeoOxonuma ux peructpanus Ha caite. [locne perucrpauuu,
MOJIb30BaTEIN MOTYT OBITh JOOABJIEHBI BIAJIENbIE PEMO3UTOPUS B CIUCOK KoMmaHIbl. Ha camoMm caiite
MOKHO TOCMOTPETh BCIO MH(OPMALIMIO O MPOEKTE M M3MEHEHMSX, M JIa)Ke 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
https://www.assembla.com/
http://www.assembla.com/)
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Tak, HanpuMep, BBITISAUT CTpaHUIa Stream, rae 0ToOpaskaroTesl MOCIeIHNE H3MEHEHHSI.

®opma npeacTaBIeHNs pe3ybTaTa:

1. Tekct nomken ObITh Hamrcad mpudtom Times New Roman, 12. MHTepBan Mexay CTPOKaMU U
a6zamamu — 1,5. Orctyn cnesa 1,5. OpueHTanus TeKCTa — 0 MIMPUHE CTPaHUIbl. CKPUHIIIOTHI
Heo0XoauMo nonucats. Ha3Banue npakTudeckoit paboThl, 11esb padoThI, X0 PadOThI, BBIBO, OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI JOJIKHBI OBITH BBIIECICHBI YKUPHBIM IIPU(TOM.

2. 3akmoueHue (BBIBOIBI).

3. CrucoK HUCIOJIb3yeMOU JTUTEPaTypPHI.

KonTpoJibHbIe BONPOCHI:

1. Yro Takoe cucrembl KoHTposst Bepcuid (CKB) u st perenus kakux 3agad OHU

IpeHa3HavaroTCs ?

2. O0bsicaute cnepyroume noHsatuss CKB M ux OTHOMIGHMs: XpaHWIMINE, COMMIt, ucropwus,
pabouast Komusl.

3. Uto nmpeAcTaBISIOT COOOHM M YeM OTIIMYAIOTCS EHTPaIN30BaHHbIC U lelieHTpann3oBanHbie CKB?
[Tpuseaure npumepsl CKB kaxxgoro Buja.

4. Ormmmmre pefictBust ¢ CKB npu eanHOIMYHOI paboTe ¢ XpaHUIIUILEM.

5. Onumure Nops0K paboThl ¢ 00IIUM XpaHWIKIIEM B ieHTpanu3zoBanHoi CKB.

6. Uro Takoe 1 3a4eM MOXKeT ObITh HyxHa pazHocTsb (diff)?

7. Uto Takoe u 3a4eM MOXET ObITh HY)KHO ciusiHue (merge)?

8. Uro Takoe koH(pmukTH (Conflict) u kakoB mporecc ux paspemenus (resolve)?

9. [NosicHUTE TPOIIECC CHHXPOHMU3AIMH C OOIIUM X PaHHIITUIIEM («OOHOBIICHHS )

B JeueHTpanu3oBanHoil CKB.

10. Yo Takoe u 3a4eM MOTYT ObITh HY>KHBI BeTBH (branches)?

11. O6wsacHuTe cmbica aeiictsus rebase 8 CKB Git.

12. Kak u 3a4eM MOYXXHO HTHOPUPOBATH HEKOTOPBIE (haiiyiel mpu commit?

Kpurtepun ouenku:

PaboTa BbINOIHEHA MOJHOCTBIO U HE COACPIKUT OIMUOOK, CTYICHT Y4el U PacCMOTpPET OCOOEHHOCTH
IIPEIMETHOM 00JaCTH ¥ IPaMOTHO MPEICTABUI OTUET — OLIEHKA «OTIMYHOY.

Pabota BbINOIHEHA MOJIHOCTHIO, HO COAEPKUT He 0oJiee IBYX OIMIMOOK, CTYACHT Y4el U pacCMOTpes
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaMOTHO MIPEJCTABUII OTUET — OLEHKA «XOPOILOY.

Pabora BeImosHEHa C OMMOKaMHU, CTYAEHT HE MOJHOCTHIO YUY€l M PAacCCMOTpeN OCOOCHHOCTH
IPEIMETHOM 00aCTH U IPEACTABUI KPATKUI OTYET — OLEHKA «yJOBJIETBOPUTEIBHO.



PaGoTa BeImoHEHA ¢ TpyOBIMU OIMOKaMU, CTYJICHT HE y4el 0COOCHHOCTH MPEAMETHON 00IacTH,
OTYET COCTABJICH HETPAMOTHO — OIICHKA «HEYIOBICTBOPUTEIHLHOY.



JlaGopaTopHoe 3ansiTHe Ne 18
Pa3pa0orka n nuHTEerpanus MoayJieii npoekta (KoMaHAHas padora)

Leab: 3akperuieHne NpakTHYECKUX HaBBIKA paboThl ¢ cucteMoit Visual Studio 2019, MS SQL
Server, IpoBeICHUE HHTETPAIIMU IPOTPAMMHBIX MOYJICH.

Bbinosinus padory, Bol Oyaere:

ymembs:

— VY1 ucnosnb30Barh BEIOPaHHYIO CUCTEMY KOHTPOJISL BEPCHiL;

— Y2 ucnonp30BaTh METOABI JJIS MOIYYEHHs KOJa € 3aJaHHOW (YHKIIMOHAJIBHOCTBIO U CTEIEHBIO
Ka4yecTBa;

— Y3 aHanu3upoBaTh POEKTHYIO U TEXHUYECKYIO JIOKYMEHTALHIO;

— Y4 wucnonb3oBaTh CHEHUATM3HPOBAHHBIE TI'paHUuecKHe CpeACTBa IMOCTPOCHUS M aHaIM3a
apXUTEKTYphl IPOTPaMMHBIX IPOJYKTOB;

— Y5 opraHu3oBbIBaTh 33JaHHYIO MHTErpalMio MOJyJeHl B IporpamMMHbIE CpeJCcTBa Ha 0Oasze
UMEIOLLEHCs apXUTEKTYphl M aBTOMATU3al[MK OU3HEC-TIPOLIECCOB;

— Y6 onpenensaTe UCTOYHUKU U IPUEMHUKU JTAHHBIX;

— Y7 ucnonb30BaTh IpUEMbI paOOThI B CUCTEMAX KOHTPOJIS BEPCHil;

— VY12 ucnonp30BaTh pazIHyYHBIC TPAHCIIOPTHBIE MPOTOKOIBI M CTAaHAAPTHI (hopMaTHpOBaHUS
COOOILIEHNI;

— Y14 opranu3oBbIBaTh HOCTOOPAOOTKY JaHHBIX.

MarepuajbHoe o0ecnedeHne: IepCoOHANbHBI KOMIBIOTED, cpeaa mporpamMupoBanus Visual
Studio 2019, MS SQI Server.

3aganue:

1.  Pazpaborate 6a3y HaHHBIX, BKJIIOUAIONIyI0 B ceOs Tabiuiy [lomb3oBaTenu, UCTIONB3YS
cpeny MS SQI Server.

2.  Co3znmaTh MPUIIOKEHUE.

3. Coznmate MOJENb JaHHBIX HA OCHOBE pa3paboTaHHON paHee 0a3bl JaHHBIX.

4, CoxpaHHTh JaHHBIE MMOJH30BATENS B CO3JJaHHOM 0a3e TaHHBIX.

5. Co3znmate OTYET O MPOJIETaHHON padoTe.

Xoa padoThI:
Hns cozmanms 0a3wel manHbix B CYBJI, 3anycture MS SQL Server Management Studio.
VCTaHOBUTE COSMHEHUE C CEPBEPOM.



of Coeaunenme ¢ cepeepom

SQL Server

Anpo CYEO
Wma cepeepa; | DESKTOP-RCWVDUZ84SQLEXPRESS01

MpoBepKa NoanMHHOCTH; Mposepka noanmHHocT Windows

DESKTOP-RCVIUZ8\penonasatent:

Crmaena Cnpaeka MNapametphl =3

Puc. 1. Coenunenue ¢ cepepom

Jist peanm3anmu 0a3bl JaHHBIX, XpaHSIICH CBEJICHUS O MOJIB30BATEIISIX HEOOXOMMO CO3/1aTh JABE
cyurHoctu (Tabmuisl): [Tonbp3oBaTens (XpaHUT OCHOBHBIE CBEICHUS, XapaKTEPU3YIOLINE OJIB30BaTENs ) U
CekpeTHBIII BONPOC (XpaHUT CIMCOK CEKPETHBIX BOIPOCOB, HEOOXOMUMBIX [UIS aBTOPU3AIMH) C
YKa3aHHBIMH aTpUOyTaMHu.

Ha xroueBbix nossix Koallonb3oBarens u KogCekpernoroBormpoca HacTpoiTe crieruuKaImio
uaeHTH(PHUKATOpa C HAYaTbHBIM 3HAYeHHWEM — | M IIaroM MnpupameHus — | amns aBTOMaTH4ecKOoro
3alOJIHEHUS YKA3aHHBIX IOJIEH.

] CekpetHuiiiBonpoc
WMma ctonBua  Caateild Tin - Jonyckaer sHadedna MULL - MaeHtnguratop
% KoaCekperH.. int Her
CekpetHeid.,  nvarchar{l.. Her |
0
I Nonb3osatens
Wma ctonBua  Caaterd Tan Jonyckaet snadeduna NULL  Waenmwdmeatop
. nvarchar(30) Het |
Mras ) nvarchar(30) Her ]
InexTponHa.. nvarchar(30) Her |
Mapone nvarchar(30] Het |
KogoeoeCn...  nwarchar(30) Her |
CreerHaCe...  nwarchar(30) Her |
KogCekperH... int Her ]
% KeaMoneso..  int Het
0




Puc. 2. JIluarpamma 6a3bl JTaHHBIX
I[J'DI Hepe):[an/I JaHHBIX HCO6XOI[I/IMO CO31aTb MOACJIb JaHHBIX.
n Qaiin  [lpaska Bwa [poexr Cbopka Ovwnagka Tecr Ananuwz  Cpeactea Pacimpenns Oxknwo  Cnpaska

Q- B-EE 9D - Debug =~ AnyCPU - p My~ M _

UserWinxaml Model.edmx [Diagram1] & X MainWindow.xaml MainWindow.xaml.cs*

sodaadad auatesadeogp

= CsolicTBa

K bamunns
& Vima

5 ¢ : & dnextponnaslio...
¢tk KoaCekpetHoroBonpoca /e & Naponk

& CekpetHbiiiBonpoc1

- = CsolicTBa

, , & KopoeoeCnogo
= Ceoiictea HaBurauum .E & OrserHaCekper...

¢=l MNonw3osatens 5 # KonCekpeTHoro...

92 Koallonb3osare...

= CBoWicTBa HaBuraumu

vr:;j CekpetHbliiBon...

®opma npeacTaBIeHNs pe3ybTaTa:
1. Tekcr nomkeH ObITh Hamucan mpudTom Times New Roman, 12. MaTepBai Mex 1y CTpOKaMu U
a63anamu — 1,5. Otcryn cnesa 1,5. OpueHTanus TeKCTa — 1o MUpUHe cTpaHUIbl. CKPUHIIOTHI
HeoOXoauMo moanucaTh. HazBanue nmpakTudeckoi padoThl, 11e7b paboThI, X011 paboThI, BHIBO/I,
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI JOJKHBI ObITh BBIJICJIEHBI )KUPHBIM IIPU(PTOM.
3axiroueHue (BbIBOJIBI).
3. CHnucoK HCHOJIb3yEeMOM JIUTEpaTyphl.
KonTpoJibHbIe BONPOCHI:
1. Yro Ttakoe uHTErparms’?
2. Kax peanu3oBsiBaeTcs co3aanue Oa3bl JaHHBIX ?
3. Uro Takoe MoJIeNIb JaHHBIX?
4. Kak nepenatorcs ganaeie B MSSQL Server
Kpurtepun ouenku:
PaGota BbInoIHEHA MOJHOCTHIO U HE COAEPIKUT OMIMOOK, CTYACHT YUY€l U PacCMOTpPeNl 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U IPaMOTHO IPEICTABUII OTUET — OL[EHKA «OTIUYHOY.
PaGora BbInoIHEHA MOJIHOCTHIO, HO COAEPKUT He OoJiee IBYX OMIMOOK, CTYACHT yYel U pacCMOTpPEN
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaMOTHO MPECTABUI OTUET — OLEHKA «XOPOILOY.
Pabora BeImosHEHa C OMMOKaMHU, CTYAEHT HE MOJHOCTBIO y4Ye€ll M PAacCMOTpen 0COOEHHOCTH
MpeIMETHOM 00JIaCTH U MPEICTaBIII KPATKHI OTUET — OI[EHKA «YIOBJIETBOPUTEIILHOM.
Pabora BbINOSIHEHA C TPyObIMU OIIMOKaMHU, CTYIEHT HE y4ell OCOOCHHOCTH MPEeIMETHOM 00acTu,
OTYET COCTABJICH HEIPAMOTHO — OLICHKA «HEYI0BIETBOPUTEIBLHOY.

N



JlaGopaTopHoe 3ansTHe Ne 19
HNuTerpanus MmoayJieil mpoekra (koMaHaHasi padora)

Iesn: 3akperyicHre MPaKTHUSCKUX HaBBIKOB paboThl ¢ cucremoit Visual Studio 2019, MS SQL
Server, MpoBejIeHKE MHTErPALMH IPOTPAMMHBIX MOYJICH.

Bbinosinus padory, Bol Oyaere:

ymembs:

— VY1 ucnosnb30Barh BEIOPaHHYIO CUCTEMY KOHTPOJISL BEPCHiL;

— Y2 ucnonp30BaTh METOABI JJIS MOIYYEHHs KOJa € 3aJaHHOW (YHKIIMOHAJIBHOCTBIO U CTEIEHBIO
Ka4yecTBa;

— Y3 aHanu3upoBaTh POEKTHYIO U TEXHUYECKYIO JIOKYMEHTALHIO;

— Y4 wucnonb3oBaTh CHEUUATM3UPOBAaHHBIE TIpaHuecKHe CpeAcTBa IOCTPOCHUS M aHaIM3a
apXUTEKTYphl IPOTPaMMHBIX IPOJYKTOB;

— Y5 opraHu3oBbIBaTh 33JaHHYIO MHTErpalMio MOJyJeHl B IporpamMMHbIE CpeJCcTBa Ha 0Oasze
UMEIOLLEHCs apXUTEKTYphl M aBTOMATU3al[MK OU3HEC-TIPOLIECCOB;

— Y6 onpenensaTe UCTOYHUKU U IPUEMHUKU JTAHHBIX;

— Y7 ucnonp30BaTh NpHEMBbI pabOTHI B CHCTEMAaX KOHTPOJIS BEPCHI;

— VY12 ucnonp30BaTh pa3IUYHBIE TPAHCIIOPTHBIE MPOTOKOJBI M CTAaHAAPTH (POpMaTHPOBAHHS
COOOILIEHNI;

— Y14 opranu3oBbIBaTh HOCTOOPAOOTKY JaHHBIX.

MarepuajbHoe o0ecnedyeHne: MEPCOHAIBHBIN KOMIBIOTED, cpeaa mporpammupoBanus Visual
Studio 2019, MS SQI Server.

3ananue:
B mpoekrte, pazpaboranHoM Ha naboparopHoM 3aHATHH Ne 3, cO3/1aTh OKHO aBTOPHU3ANUU
OJIb30BATEI.

Xoa padoTbI:
OKHO aBTOpH3allUK HACTPOWTe cieayroium oopazom (Puc. 2).

NMepcomamman nGopmalns

Dasnswe

LR RER T

Koaosoe caoeo

Kogosoe Croao (oans Lroes)

Crames ngpaead

CORDETHMR BONDOT AAN BOCCTANONADIN (WADO AN

Corpeiins sunpot
Oteet wa sarpat

BEARTI & pTASMN VY

Puc 3. OxHO aBTOpH3aIMU

Kon ctpanuiel aBTOpU3ay Moka3aH B MPHIOKEHHUH 1.



[Tocrie co3maHus MOAENTHM CO37aeM HOBBIM AK3EMIUISIP KJIacca MOJENU JAHHBIX U HCIONB3YS
texHousoruto Entity Framework nepenaem nanusie B 0a3y.

CexpernniBonpoc .S (i 1. Cexperrunbc

dopma npeacTaBIeHNs pe3yabTaTa:

4. Tekct nomkeH ObITh Hanmcad mpudrom Times New Roman, 12. MaTepBan Mex 1y CTpOKaMH U
a63amamu — 1,5. Otcrym cnesa 1,5. OpueHTanus TeKCTa — 1o mupruHe cTpaHuibl. CKPUHIIOTHI
Heo0X0auMO monucath. Ha3BaHue mpakTu4eckoi paboThl, 11e)ib PadOThI, X0 PA0OTHI, BBIBOJI,
OTBETHI Ha KOHTPOJILHBIE BOIIPOCHI JOJDKHBI OBITh BBIJICICHBI KUPHBIM MIPH(PTOM.



Tema 2.2.2 UHCcTPpYMEeHTApHl TECTHPOBAHMS M AHAJIN3a Ka4eCTBA MPOrPAMMHBIX CPeICTB

JlabopaTopHoe 3ansTue Ne 20
Otaaaka oTeJIbHBIX MOYJIeH MPOrPaMMHOI0 MPOEKTA

He.m:: YCBOUTH 3HAHHUC OCHOB MOAYJIBHOI'O IMPpOrpaMMHpPOBAaHUsA; OCBOUTH CHOCO6BI CO31aHuA U
MPUMEHEHUS MOTYJIEH.

Bbinosinus padory, Bol Oyaere:

ymemp:

V2 ncnons30BaTh MCTOAbI JJI IOJYYCHHUA KOIa C 3a,I[aHHOI71 (bYHKL[I/IOHaJ'H:HOCTI)IO 1 CTCIICHBIO

Ka4cCTBa;

V3 aHanM3upoBaTh NPOEKTHYIO U TEXHUUYECKYIO JTOKYMEHTALIHIO;
VY6 onpenensaTb MICTOYHUKH U IPUEMHHKH JaHHBIX;
V8 BBINONHATH OTJAJKY, HUCIIOJb3YS] METO/bI U UHCTPYMEHThI YCIOBHOM KOMIMJISLMU (KJIacChl

Debug u Trace);

VY9 onenmnBaTh pazMep MUHUMaJIbHOIO HA0Opa TECTOB;

V10 pazpalarbIBaTh TECTOBBIE AKETHI U TECTOBBIE CLICHAPHY;

V11 BBIABIATH OIIMOKM B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CHEIM(UKAIIHIA;

V13 BbINOIHSTH TECTUPOBAHUE UHTETPALIUM;

V14 opranu3oBbIBaTh IOCTOOPAOOTKY IaHHBIX;

V15 co3naBarh KJIacChl- HCKJIIOYCHHS HA OCHOBE 0a30BbIX KJIACCOB;

V16 BBINOIHATE Py4HOE U aBTOMATH3MPOBAHHOE TECTUPOBAHUE IPOIPAMMHOIO MOAYJIS;
V17 ucnons30BaTh UHCTPYMEHTAIbHBIE CPEACTBA OTJIAIKH TPOTPAMMHBIX IIPOIYKTOB.

MarepuajibHoe o0ecriedenne: MepCcoHaIbHBIA KOMIBIOTEp, cpena mporpammupoBanus Visual

Studio 20109.

3aganmue:
1. ITpoBecTH OTIIAJIKy OTJIETBHBIX MOYJIEH IPOrPAMMHOTO MPOEKTA

KpaTKne TCOPETHYECCKUE CBEACHUSA:
MO,Z[YJ'IBHOC nporpaMmMmupoOBaHNC OCHOBAaHO Ha IMOHATHU MOAYJIA — MMPOTrpaMMbI TN

(YHKIIMOHAJIBHO 3aBEPIIEHHOTO (hparMeHTa NporpamMmabl.

1.

Mopnynb XapakTepu3yroT:
OJIMH BXOJ W OJMH BBIX0A. Ha BXoje mporpamMMHBIN MOIyNb TOJydaeT OMpeAesieHHbIH Habop
MCXOJHBIX JIaHHBIX, BBIMOJIHAET UX 00paObOTKY M BO3BpAIIaeT OJMH Ha0Op BBIXO/IHBIX JaHHBIX;
(byHKIMOHATBHAS 3aBEPIICHHOCTh. MOJIyNIb BBIMOJIHSAET HA0OpP OMNPEACIICHHBIX OMepaluid s
peanu3anuu KaxXAoW OTAeNbHON (DYHKIMHU, TOCTaTOYHBIX AJIs 3aBEpIICHUs HadaToi oOpaboTKu
JTAaHHBIX;
Joruyeckas He3aBUCUMOCTh. Pe3ynbrar paboThl JaHHOTO (parMeHTa MPOTrpaMMbl HE 3aBUCUT OT
paboOTHI APYTUX MOAYJIEH;
crnabpie HH()OPMAIIMOHHBIE CBS3HM C IPYTUMH MporpaMMHBIMUA Moaynsmu. OOMeH uHbopMaiueit
MEXy OTACIbHBIMA MOYJISIMU JTOJDKEH OBITh MHHUMAJICH;
pa3Mep U CII0KHOCTb MPOrPAMMHOI0 3JIEMEHTA B Pa3yMHBIX paMKax.

C moMoIpI0 MOJYJICH PEIIaoTCs pa3IndHble MpodecCHOHANbHBIE 3a/1auyi 00pabOTKH JTaHHBIX

Pa3HOTO THUIIA.
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Puc. 1. Cxema noxitoueHust MOIYJIeH

[Tpouiecc ucmpapiieHuss omuMOOK Ha3biBaeTcs orTiaakod. Otriaaka mporpamMm U 00paboTka
ommOOK BCerjga BBICTYMAaeT KaK 4acTh Ipolecca pa3padoTku. B OonbIIMHCTBE cHCTEM pa3pabOTKu
UMEIOTCS MHCTPYMEHTBI, C TIOMOIIBI0 KOTOPBIX MOXKHO PEIIUThH MPOOJIeMBbl, BO3HUKAIOIIME B MpoIecce
nporpamMmmupoBanus. B VBA taxke ecTh cpelicTBa, KOTOPbIE MO3BOJISIOT TUOO0 HCKIIOUUTH OUTHOKH MPH
pa3paboTke, MO0 33/1aTh OTKIMK Ha OUTMOKY MPU BBITOJHEHUU TPOTPAMM.

Otagka nmporpamMm u 00paboTKa OMIMOOK - 3TO HE OJHO U TO K€, HO OHU TECHO CBSI3aHBI JAPYT C
JIPYroM.

Omanaoka npoepamm - 3T0 MPOBEPKA U BHECEHHE UCIIPABJIICHUN B IpOrpaMmy Ipu ee pazpaboTke.
OTtnazka mMo3BOJSET WACHTU(GUIMPOBATH OMIMOKHM, JOMYIIEHHBIE TPHU MporpaMMHupoBaHuu. Hampumep,
CUHTAKCUYECKHE OIIUOKH B TEKCTE MPOTrpamMMbl, UMEHaX (YHKIUN M MEPEMEHHBIX WU JIOTUYECKUE
OIITHOKH.

Obpabomka owub6ok - 3TO 3aJaHUE PEAKIIMHM Ha OIIMOKH, KOTOPHIC BO3HHKAIOT BO BpPEMs
BBITIOJTHEHUS TIporpamMMbl. [IpudnHON OmMOOK MOTYT OBITh Kak OMIMOKH B CaMOW IMporpaMMe, Tak H
npyrue oOCTOSITENbCTBA, HaXOAAIIUecs BHE cdepbl BIUSHUA MporpamMmmucrta. Hampumep, orcyTrcTBHe
¢baitioB, K KOTOPBIM TPOMCXOIWT MPOTPaMMHOE OOpalieHne, OTKa3 alapaTHBIX CPEICTB HIIH
HEMpPaBUIIbHbIE IEHCTBUS MOJIH30BATENS.

HeBo3MOXXHO NpeIOTBPaTUTh BO3HMKHOBEHHE BCEX OIIMOOK, HO CIEIyeT CTPEMUThCS K
YMEHBIIIEHUIO WX YKcia. B ManeHbkol mporpaMMe JOBOJIBHO MPOCTO BBISIBUTH OMIHOKY. OAHAKO 1O Mepe
YBEIIMYCHUS Pa3MEPOB U CIONKHOCTH IPOTPaMM HaXOJIUTh UX CTAHOBUTCS BCE TpyaHee. B Takux cirydasx
He00X0IMMO TOJIB30BaThCs CPEeICTBaMU OTIaAKu VBA.

Cpena pa3zpabotku nporpamMMm Ha VBA mpenocTaBisieT mosib30BaTEN0 COBPEMEHHbBIE YI00HbBIE
CpeICTBa OTJIAJKH MPOTPaMMBI: MPEAMOI0KUM, YTO YK€ HamKcaH Ko Baimiel mporenypsl. Creayromui
ATl B CO3JIaHHH JTIFOO0H MPOIeypHI - TECTHPOBAHNE HAIMCAHHOTO KOJIa.

Tecmuposanue - 3T0 TPOIECC BBIMOTHEHUS TPOIEAYPHl M HCCIEIOBaHUE BCEX AaCMEKTOB €e
paboThLI.

[lenp TecTUpOBaHUS - MPOBEPUTH MPABUIBLHOCTH PE3YIbTATOB BBINOJHEHUS TMPOILEIYPHl U €e
peaKIuio Ha pa3HO0Opa3HbIe IEHCTBUS TIOTb30BaATEIS.

Ecmu Bo Bpemst paOOTBl TpoOLEAyphl TONYYEeHBI HEBEPHBIE pPE3yJIbTaThl BBIYMCICHUH,
HEMpeIBUJEHHAS peaklus Ha Te WM HHbIE JEHCTBUS TOJB30BaTeNs, JHOO0 BOOOINE MPOU3OIIIA
OCTaHOBKA BBITTOJIHEHUS, TO 3TO TOBOPHUT O TOM, YTO B TEKCTE MPOTPAMMbI HMEIOTCS OIIMOKH.

Bce Bo3MOkHBIE OMIMOKH MOKHO pa3/IeUTh Ha TPU BUJA:

1. Owubku xomnunayuu. BozHukarot, ecnu VBA He MOXeT MHTEPIPETUPOBATH BBEJIEHHBIH
TEKCT, HampuMep, IpPH HCIOJB30BAHUM HEMPABWIBHOTO CHHTAaKCHCA WHCTPYKIUU WM 3aJaHuH
HEBEPHOTO WMEHH METOJla WJIM CBOWCTBA. HekoTopple OmMOKM KOMIWJISIIMH OOHApYKHUBAIOTCS TPU
BBOJIC MHCTPYKIIMH, & IPYTHE - TOJIBKO Mepel BHITOJIHEHHUEM MPporpaMMebl. J[aHHBIN THI OMIMOOK 0OBIYHO
MPOCTO HWIACHTH()HUIIMPOBATh W WCIPABUTH, MOCKOJBKY VBA BBISBISIET WMX aBTOMATHYECKH, a CAMH
OITMOKY OYEBUIHBI.

2. Owubxu evinonenus. BO3HHUKAIOT TIPU BHIMOJHEHUH TPOTPAMMBI, T.€. TOCJE YCIIEUTHON
KoMmwisiiuu. [lpuyuHOW TakuxX OMMOOK MOXKET OBITh OTCYTCTBHUE JaHHBIX WM HEMpaBHJIbHAS
nHpopManus (Hanpumep, NaHHbIE, BBEJACHHBIC TOJb30BaTeieM). OmMUOKN BBITIOJIHEHHSI, KaK U OITUOKA
KOMITWJISIIHH, JIeTKo uaeHtudunupyrorces VBA. Tlpu 5TOM BBIBOIUTCS WHCTPYKIHUSA, MPU BBITOJIHEHUU



KOTOpOW mpom3onuia omuoka. OmuOKM JAaHHOTO THIA TSHKENee YCTPAHHTh: MOXKET IMOHAA0O0UTHCS
BBIBECTU 3HAUEHUS MEPEMEHHBIX WM CBOMCTB, a TAKXKE JIPyTrUe JaHHbIEC, KOTOPbIE BIUAIOT HA YCIEIIHOE
BBITIOJIHCHHE TIPOTPAMMBI.

3. Jlocuueckue owubku TpyaHEE BCErO0 3aMETUTh M YCTPaHUTh. Jlormueckue OIMMOKH HE
MPUBOAT K MPEKPAIICHUIO KOMITHISAIIMK WU BBIMOTHEHUs. OTHAKO OHU SIBJISIOTCS MPUYMHOU TOTO, YTO
mporpaMMa HE BBIIAeT JKeJIaeMbIX pe3ynbTaToB. OMmHMOKM JaHHOTO THMA UACHTHU(DHIHUPYIOTCS MyTEM
TIATEJIbHON MPOBEPKHU € MOMOIIBIO CPEACTB OTIaaku VBA.

Komnunsyus — 310 mporecc npeodpazoBaHus MPOrpaMMbl, HATUCAHHONW Ha alTOPHUTMHYECKOM
SI3bIKe, B SI3BIK MAIIMHHBIX KOAOB. EcCiM B mporpaMMe €CTh CHHTAaKCHUYECKHE OIIMOKH, TO IPOIECC
KOMITWJISILIMM TIPEKpaIlaeTcs, CTPOKH C OMIMOKOM 3aKpalldBarOTCs S>KENTHIM I[BETOM U BBIIAETCA
COOTBETCTBYIOIIIEE COOOIIICHHE.

Uto0Bl wWccnenoBaTh MPOIECC OTIAJKH Ha TMPAaKTHUKE, HaM HeoOXoauMa Kakas-HUOYIb
mporpamma, cojiepkaias omuoKy. B mocnenyronem npumepe HammcaHa Takas mporpamma «Otiiaaka
MIPOrpaMM» pacCMaTPUBAETCS yCTPAHCHHE OMIMOKY MTPH HAITMCAHUY MPOIIETYPHI Ut 00bekTa Image.

Xoa padoThI:
3apanue 1.
1. OtkpoiiTe HOBYIO pabOUyIO KHUTY.
2. IloaroroBeTe 3KpanHyto (HopMy, IPEACTABICHHYIO Ha puc.2. BHeapuTe B co3maHHyto Gpopmy ¢

nomoinkio maneau T00lbox o6bext Image . PucyHok mydiiie BHEAPUTH HEOOIBIIIOH.
BHUMAHMUE!!! TIpaBmibHO ONMUCBIBalTE MyTh K rpadudeckuM QaiisiaMm, KOTOpble BHEAPSIIOTCS
MPOrPaMMHO B popmy.

|
braz P
ViamMeH Haanvce I
CABvHb PACYHOK Brpaao]
l ’ i vameHn ueer doHa ]
H ~ Moaaka l
Crena hnara v HaarwmcH

Puc. 2. ®opma 1y1st BRITIOTHEHUS 3a/IaHUS

3. CoznaiiTe HOBYIO MPOLEyPY I KHONKU «VI3MEHU HAaIHChY.

4. BBeauTe TEKCT MPOIEAyphl. B TekcTe HaMEpeHHO cjellaeM OMIMOKY B CBOWCTBE Size
(manumem 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 penaktope K co3ianHoi popme 1 BeiBeneM GhopMy Tl pabOThI, HAXKaB KJIABUIITY.

6. Ilocne mosBeHUS (GOPMBI HA IKpaHE HAXMEM Ha KHONKY «/3MeHHM Haamuchy». Tak Kak B
mporpaMMe 3ajio’KeHa OIINOKa, TMOSBUTCS OKHO cooOmieHuss o0 omubke (puc. 3), U OTKphIBaeTcs
penaktop VBA.



‘48 Microsolt Visual Basic - FanarveSuls [mnning] - [UserForm2 (Code)]

|61 B Edt Wew Insert Formot Qobug Run Took Addns Window Help
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kel X [" [CommandButtont | [ewek
L) E{ID l Private Sub CommandButtonl Click()
=1 %8 VBAProject (3anaTreSds, Laebell.Caption = "daan Poccun”
2155 Microselt Exced Objects Userform?. Imagel.Picture = LoadPicture("C:\FlgRUS.gif")
&) Nt (upetor) Labell.Font.Sie = 14
&) Nwcr2 (Ovmamia npon Labell . Font.Hawe = "Arial Black™
3 (Nnced) End Sub
Irakora
B85 Forms Microsoft Visual Basic =N
UssrFoimi
Bl UserForme Run-time error 438"
F1- (21 Modules

Object dossnt support this propeety o method

Cortime I End l | Debug I Help I

e LY |

roperties B Private %ub CommandButton$_Click{)

[ =] Labell.Caprtion = "oman Aunaxu®
Labell.Font.8ize = 14

Ahabatic | Categorized | Labell.Font.Name = "Arial Black"
UserfFormz. Imagel.Picture = LoadPicture ("C:\FlgEng,gi2")
End Sub

Puc. 3. OkHO penakTUpoBaHHs KOAA C OKHOM COOOIICHHUs 00 OmmMoOKe

6. Haxwmute Ha kHONKY «Debug» (oTnaaka), U OTJaAuuK yKaKeT, B KAaKOW CTPOKE y Bac OIIMOKa

(puc. 4).

& Microsoft Visual Basi - JamarneSads [break] - [UsesForm2 (Code))

[ B &% Wow dsert Fomit Duby Bun Tods AddIns Window Hep

Ea-@ L nmdoo] s sl NES2 B 0w J
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o !
o= ”—D 3 Frivace Sub CosmandBucconi Click()
= B% VBAProject (FannrmeSads] Labell,Caption = "#nan Foooxn™
E] 53 Micrénolt Excel Odjcts UserForme, Imagel, Picture « LoadPicture("C:\FlgRUS.git™)
M) rwett (upetos) | Eabeii,Font.Sie = 14
QMYZ(OVWGW Labell.Font.Naws = “Arial Black"
Hey3 (M3 End Sub
radwra e
=128 Forms Frivate Sub Comsmand3uctonZ Click(]
[ vseoFormi Imagel,FictureAlignwent = £
BB UserForn End Sub
& 1 Modubes

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

Frivace Sub Coomanduttond _Click(]

Teswns Baobladlaon o FUPOSNPP

Puc. 4. OxHo penakTUpoBaHUs KO/ia C yKa3aHHOM OIMOKOI

8. HcnpaBpTe OmUOKY U HAXMHUTE HA CTAaHJAPTHOW MaHEIH WHCTPYMEHTOB Ha KHOIKY
(«IIpomomxeHue).

Tekctel mporpamm s kHorok CommandButton2, CommandButton3, CommandButton4,
CommandButton5 npeacraBineHsl B Ta0IUIE:

Oo0BekT

IIporpamma

CommandButton2 (cosunws pucynok énpaso)

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

CommandButton4 (usmenu yeem ¢ona u popmoi)

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 graea u Haonucsy)
Private Sub CommandButton5_Click()
Labell.Caption = " ®nae Anenuu”

Labell.Font.Size = 14

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

End Sub

9. IMocne menyka mo kHonke «M3MeHn HaaMUCh» hopma MpuoOpeTeT BUA, IPEICTABICHHBIN Ha

puc. 5.

%)

@nar Poccun ‘
| vaersivan |
Cnsabmarmeol
], i Aames s LBeT oqa |
Mooz |
Cremtid QUi v HAADSEH 1

Puc. 5. Pabora xaonku «/3MeHHn HaaIIUCh»

10. Ilocne menuka no kHomke «CIBMHb PHCYHOK BIIpaBo» (opMa NpUHOOPETET BHUJ,
IIpe/ICTaBICHHbIN Ha puc. 6.

@nar Poccan I

h CreHa daara M HaamscH

Puc. 6. Pabota kaHonkn «CABUHB PUCYHOK BITPABOY

11. Iocne memnuka no kHorke «Mo3aunkay Gpopma mpruoOpeTeT B, MPEACTaBICHHBIN Ha pUc. 7.

Prcymon I x|

@nar Poccnn
VameH Haanves |
Vamer user doHa |

Crena ara v HaAmCH |

Puc. 7. PaGora xkHonku «Mo3anka




12. Tlocne memuka mo kHomke «CwmeHa duara m Haamucw» (opma NpuOOpeTeT BHII,
MpeACTaBICHHBIA Ha pUC. 8.

Viamer Haavch |

C.umpwcvvmarpaaol

Yamen uset jgoHa I

Mozavka I

Cmexa hnara v HammcH

Puc. 8. Pabora kHonku «CMmeHa ¢uiara 1 HailmuCcH»

MO’KHO TPeayCMOTPETh pa3Hble KOMOWHAIIMN PUCYHKOB M HAIITHCCH.
13. CoxpanuTte cBoro pabory.

3aganue 2.
1.HamucaTh KOJ Ha TNPOTrPaMMHBIA TPOJIYKT C WCIOJIBb30BaHUEM pelnakropa kojaa VBA,

coJiepKalliii OMMOKY ¥ TIOKa3aTh MPENoAaBaTeNo (CM. pUMep).
2. IlpoBecTu OTIIAKy IPOTPAMMHOTO TIPOTYKTA.

3aganue 3. CoxpaHuTe Ball MPOEKT B mamnke Ha padouem crone ¢ BamuM OO u HOMepoMm
rpynmnsl. A Takke COCTaBbTE OTUET.

®opma npeacTaBIeHNs pe3ybTaTa:
1. Tekct nomken ObITh HamkcaH mpudTom Times New Roman, 12. MatepBai Mexay CTPOKaMH U
a63anamu — 1,5. Oteryn cnesa 1,5. OpueHTanus TeKCTa — 1o MUpuHe cTpaHulbl. CKpUHIIOTHI
HeoOXoauMo moanucaTh. HazBaHue nmpakTudeckoi padoThl, 11e71b padoThI, X011 pabOThI, BHIBO/I,
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI JOJKHBI ObITh BBIJICJIEHBI )KUPHBIM MIPU(PTOM.
3axitoueHue (BbIBOJIbI).
3. CHnucok HCHOJIb3yEeMOM JIUTEpaTyphl.

N

KonTpoabHbie BOMPOCHI:
1.  Kakue ommOku B nporpamMmax CyIiecTBYIOT?
2.  UTo MOHMMAIOT MO OTJIAAKOH MPOrPaMMBbI?
3. UYem oTrnajaka oTIIMYaeTCs OT TECTUPOBAHMA?

Kpurtepun ouenku:

PaboTa BbIMONHEHA MOJHOCTBIO M HE COJIEPKUT OLIMOOK, CTYJEHT y4el M pacCMOTpel
0COOEHHOCTH MPEIMETHOM 00JaCTH ¥ TPaMOTHO MIPEJCTABUI OTUET — OLEHKA «OTIMYHOY.

Pabora BBINONIHEHA MOJTHOCTBIO, HO COAEPXKUT HE Oosiee NBYX OLIMOOK, CTYACHT ydel U
paccMoTpesl 0COOEHHOCTH IpPEeIMETHOH 00JacTh M TIpaMOTHO MpPEACTaBHI OTYET — OLEHKa
«XOpOLIO.

PaGora BbIMOMHEHAa ¢ OMMOKAaMHM, CTYJEHT HE IMOJIHOCTBIO Yy4Yel M PacCMOTpPEN
0COOEHHOCTH MPEIMETHOM 00aCTH M IPEACTABUI KPATKHI OTYET — OIIEHKA «YIOBJIETBOPUTEIHHOM.

PaGora BbImonHeHa ¢ rpyObIMU OIIMOKaMU, CTYJEHT HE y4del 0COOEHHOCTH MpeaMeTHON
00J1aCTH, OTYET COCTaBJIEH HETPAMOTHO — OLIEHKA «HEYJIOBIETBOPUTEIHLHOY.



JlaGopaTopHoe 3ansTHe Ne 21
Oprannsanus 00padoTku HCKII0YeHUil. MHCIeKnus Koga Moy ieil MpoeKTa

Henn: IlonyuuTh IpakTHYECKUE HABBIKM B COCTAaBICHUU Iporpamm. M3yduts omepaTtopsl,
UCHOJIb3yeMble IPU 00pabOTKEe HMCKIIOUMTEIbHBIX CUTYAlMi, BO3HUKAIOUIMX BO BpPEMS BBINOJIHEHUS
BBIUHCIIUTENBHBIX IpolieccoB. HayduTbcsl MCIOJIB30BaTh MHCTPYMEHTAJIbHBIE CPEIACTBA, [TOMOTAIOLIUE
IIPOBECTH OTJIAAKY IPHIOKEHNN. HayduThCs MpOBOAUTH MHCIIEKLIMIO KOJIa MOYJIEH IIPOEKTa

Bbinosinus padory, Bbl Oyaere:

ymembn:

— Y2 ucnonb30BaTh METOABI AJIS MOTYYEHHsI KOJa ¢ 3aJaHHONW (PYHKIIMOHAIBHOCTBIO U CTEIEHBIO
Ka4yecTBa;

— Y3 aHanu3upoBaTh MPOEKTHYIO X TEXHUYECKYIO JTOKYMEHTALHIO;

— Y6 onpenenaTb HICTOYHUKY U IPUEMHUKH JAHHBIX;

— Y8 BBINONHATH OTJAJIKY, UCIIOJIb3YS] METO/bl U UHCTPYMEHThI YCIOBHOM KOMIMJISILIMU (KJIacChl
Debug u Trace);

— Y9 oueHuBars pa3mMep MUHUMAIILHOTO Ha0Opa TECTOB;

— Y10 pa3pabaTbIBaTh TECTOBbIE IAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BbIIBIATH OIMOKK B CHCTEMHBIX KOMIIOHEHTAX Ha OCHOBE CrielM(pUKaIIii;

— V13 BBIONIHATH TECTUPOBAHUE UHTETPALMIH;

— V14 oprann3oBbIBaTh HOCTOOPAOOTKY JaHHBIX;

— V15 co3naBarh KJIacChl- HCKIIOYCHHS HAa OCHOBE 0a30BBIX KJIACCOB;

— V16 BbIIONHATH pyYHOE U aBTOMaTU3MPOBAHHOE TECTUPOBAHNE IPOIPAMMHOIO MOJTYJISL;

— VY17 ncnonp30BaTh HHCTPYMEHTAIBHBIE CPEJICTBA OTJIA/IKM IPOrPaMMHBIX IIPOTYKTOB.

MarepuaiabHoe ofecnedeHne: MEePCOHATBHBIN KOMIBIOTED, cpenia nporpammuposanus Visual
Studio 2019.
3ananme:

1. OnrumusupoBaTh NpoOrpamMmy, MPOU3BOJALIYI0 MPOCThIE apu(pPMeTHYecKue orepanuud Haj
yuciaaMu (CIO0XKEHHE, BbIUMTAaHHE, YMHOXKEHHE M JEJCHME), UCMONIb3ys 00pabOTKy HCKIIOYUTEIbHBIX
cuTyanui (06paboTka BBOJa UMCEI U OTIEpAIUH JIETICHHUS).

ITpumep:
using System;
namespace ConsoleApplication {
class OurClass {
static void Main(string[] args) {
float num1 =1, num2 = 2, summarize, multiply, sub, divide = 0;
Console.Write("Bseaute nepoe uucio:");
try { num1 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HenpasunsHblii popmat uncmaa!\n'+
"B xadecTBe 3HaueHUs nepBoro uucia oyzaer 1");
¥

Console.Write("Bseaute BTopoe uncio:");
try { num2 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HenpaBunsHblii popmat uncna!\n''+
"B kauecTBe 3Ha4eHMsI BTOpOro uucia Oyzaer 2");
¥

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

catch(DivideByZeroException) {

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



}

Console.WriteLine(

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

Console.Write("\n{ys BeIX0/1a M3 mporpammbl Haxmute [Enter]:");
string anykey = Console.ReadLine();

¥
¥
¥

2. Co3parp mporpaMmy [0 HWHAMBUAYAIbHOMY BapuaHTy 3afaHus. lIpoBecTu otTiaaky
IPOTPaMMBbI BCEMH JIOCTYITHBIMU BaM CPEICTBAMH CPEJIbl Pa3paboTKu.

3. Cozpaiite mporpaMmmy, KOTopasi 3alpalIiBaeT y HOBOTO COTPYAHUKA UM, GaMUIMIO U AaTy
poxnaenusi. Uagopmanust Oyaer XpaHUThCS B CBOWCTBaX HOBOTO KJlacca ¢ MMeHeM Person,
OJIMH U3 METOJIOB 3TOTO Kjlacca OyJeT BBIYUCIATh TEKYIIHUNA BO3pAcT HOBOTO COTPYAHUKA.

Kparkue TeopeTuueckue cBeIeHHA:
1 Cxema 00padoTKu HCKIYeHUiT B CH#
S3pik C# HacnmemoBasl cxeMy HUCKIIOUYeHHWH s3pika C++, BHeECS B HEe CBOM KOPPEKTHBEI.
PaccMoTrpum cxemy moipoOHee U HauHeM ¢ CHHTaKcKca KoHeTpykiuu try-catch-finally:

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

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

Bcrony B TekcTe MOAyssl, TJie CUHTAaKCUYECKH JIOMYCKAeTcs HMCIOJIb30BaHUE OJI0Ka, 3TOT OJIOK
MOKHO CJIeJlaThb OXpaHsSeMbIM, 100aBUB KJIIO4YeBOE ciI0BO try. Bemen 3a try-650komM MoryTt cienoBaTh
catch-6iioku, Ha3bpiBaeMble OJIOKaMH-00Pa0OTUYMKAMH HCKIIOUUTENBHBIX CUTYAllMid, MX MOXET OBITh
HECKOJIbKO, OHM MOTYT M OTCYTCTBOBaTh. 3aBeplIaeT 3Ty mocienoBaTenbHOCTh finally-6mokx - 6ok
(buHaTU3aIMK, KOTOPBIA TaKKe MOYKET OTCYTCTBOBATh. Besl 3Ta KOHCTPYKIIMSA MOJKET ObITh BJIOXKEHHOW -
B COCTaB try-0JI0Ka MOXeT BXOJIUTh KOHCTpyKuus try-catch-finally.

BriopachiBanne uckiauenuii. Coznanue oo0nexToB Exception

B rtenme try-0ioka  MOXET  BO3HMKHYTb UCKIIIOUMTENbHAs  CHUTyallusi, [PHUBOIAIIASL
K BBIOpAchIBaHUIO UCKITIOYeHHH. DOpMaIbHO BHIOpAChIBaHUE UCKIIIOUEHUS TPOUCXOIUT NP BHINOIHEHUN
orneparopa throw. IToT oneparop, yaile BCEro, BHIIIOJIHAETCS B HEpax ONEpPAl[MOHHON CHCTEMBI, KOT/ia
cucrema komaHa uinn ¢yHkuus APl He moxer cnenarb cBoro paboty. Ho 3TOT onepartop MoxkeT ObITh
YacThIO NMPOrPaMMHOI0 TEKCTa try-0J0Ka M BBINOJHATHCS, KOTJa B pe3ysibTaTe MPOBEICHHOIO aHaJIn3a
CTaHOBUTCSI IOHSTHBIM, YTO JalibHENIIasi HOpMalibHasi paboTa HEBO3MOXKHA.

CuHrakcuuecku omneparop throw nmeer Bun:
throw|[BbIpakeHue]

Beipakenne throw 3amaer oOBEKT Kiacca, SIBISIFOLETOCS HacJeTHHKOM Kiacca Exception.
OOBIYHO 3TO BBIPAKEHHE NEW, CO3Jaroliee HOBBI 00BeKT. Ecam OHO OTCYTCTBYET, TO IOBTOPHO
BbIOpachIBaeTCs TEKylee UCKItoYeHrne. Eciau uckiitoueHrne BbIOpackIBaeTCsl ONEepalioHHON CUCTEMOH, TO
OHa cama Kjiaccu(uIUpyeT UCKIIOYEHHE, CO31aeT 00BEKT COOTBETCTBYIOLIETO KJIacca M aBTOMaTHYECKH
3aII0JIHSIET €ro MOJIS.

B paccmarpuBaeMoil HamMM MOJENM MCKIIIOUEHHUS SBIAIOTCS OOBEKTaMM, KJIacC KOTOPBIX
npeJcTaBisieT coO0oi HacieqHuka kiacca Exception. DTOT Kjlacc 1 MHOTOYHCIICHHbIE €r0 HacleIHUKU
apigercss dactbio O6ubnuoreku FCL, xoTda u pazbpocaHbl 1O pa3HbIM MPOCTpaHCTBaM HUMeH. Kaxxibiit
KJIACC 3aJaeT OIpENeJICHHBIH TUN HUCKIIOYCHHS B COOTBETCTBHHM C Kilaccu(uKaiueil, MpuHSATONW B
Framework .Net. Bor JUTITH HEKOTOPBIC KJIACCHI HCKJTIOYCHUH U3 MIPOCTPAHCTBA



umen System: ArgumentException, ArgumentOutOfRangeException, ArithmeticException, BadlmageFo
rmatException, DivideByZeroException, OverflowException. B MIPOCTPAHCTBE
umen System.IO coOpaHbl Kiaccel UCKITFOUEHUH, CBSI3aHHBIX c npobiaemamu BBOJIa-
BeiBojia: DirectoryNotFoundException, FileNotFoundException u muorue npyrue. FiMeHa Bcex KiaccoB
UCKIIIOUCHUII 3aKaH4YMBAIOTCS CJIOBOM EXception. Paspemraercsi co3gaBaTh COOCTBEHHBIE KIJIACCHI
MCKJIFOUEHUH, Hacleays ux ot kiacca Exception.

[Ipu BeImONHEHUM omeparopa throw cosmaercs o0bekT te, kimacc TE xoToporo xapakrepusyer
TEKyIllee HMCKIIOYCHHE, a MOJs CoAepkaT HWH(POPMAIMIO O BO3HUKIIEH HCKIIOYUTEIBHOW CHUTYaIUH.
Beimonnenue omneparopa throw mpuBOAMT K TOMY, YTO HOPMajbHbIN HpPOIECC BBIYUCICHUN Ha 3TOM
npekpamaercsa. Eciu 3To mpoucXoguT B OXpaHseMOM try-0iioke, TO HaduHAeTcst »Tam '"3axBara'
UCKJIFOUYEHUS OHUM M3 00pabOTUMKOB UCKIIIOYEHUH.

3axBar HCKJII0OYeHUS

brok catch - 00paboTunK UCKITIOYEHHSI UMEET CIICIYIOIINN CUHTAKCHUC:
catch (Te){...}

Knace T, ykazanHuslii B 3arojioBke Catch -Giioka, nqo/mkeH MpUHAIekKaTh KiiaccaM HCKIFOUYCHUH.
brnok catch ¢ ¢opmanbHbIM aprymeHTOM € Kiacca T MOTCHIHANIbHO CIIOCOOCH 3aXBaTUTh TEKyIIee
uckirouenue te kimacca TE, ecnu 1 TObKO eciii 0OBEKT teé COBMECTHUM IO MTPUCBAWBAHHUIO C OOBEKTOM €.
Jlpyrumu ciaoBaMu, OTEHLHANIbHAs CIOCOOHOCTh 3aXBaTa O3HAa4YaeT JOMYCTUMOCTb PUCBAaUBaHuUs € = te,
YTO BO3MOXHO, Korga kiacc TE sBmsercs moromkoMm kiacca T. OO6pabGortumk, kimacc T KoToporo
aBIsieTca KiaccoM Exception, siBisieTcsi yHHBEpCaJbHBIM 0OpaOOTYMKOM, MOTEHIMAIbHO OH CHOCOOEH
3aXBaTHUTh JII000E UCKITIOUEHHE, TIOCKOJIbKY BCE OHHU SIBJISIFOTCS €r0 TIOTOMKaMHU.

[ToreHMaNBHBIX 3aXBATYUKOB MOXKET OBITH MHOT'O, HCKJIFOUEHUE 3aXBaThIBAET JHILIb OJUH - TOT
U3 HUX, KTO CTOUT TEPBBIM B CHCKe MpoBepkH. KakoB mopspok nmpoBepku? OH JTOBOJIBHO €CTECTBEHHBIH.
Bhrauane mnpoBepstorcs 00paOOTUMKM B TOpPSIKE ClEJOBaHUS MX 3a try -0JOKOM, M HeEpBbIi
MOTEHIMAJIbHBI 3aXBAaTYMK CTAHOBHUTCS AaKTHBHBIM, 3aXBaThiBas HCKIIOUYEHHE W BBIOIHSAA €ro
00paboTky. OTCI0a CTAaHOBUTCS SICHO, YTO MOPSJIOK ClIeZI0BaHUs B crHcke catch -0J0K0OB KpaiiHe BaXKeH.
[lepBeiMu wmayT Hambosiee CHENMATM3MPOBAHHBIE O00paOOTYMKHM, Jdajee 10 Mepe BO3paCTaHUs
YHUBepCaJIbHOCTH. Tak, BHavasie JOJKEH UITH 00paboTunk uckimodenus DivideByZeroException, a yxe
3a HUM - ArithmeticException. YauBepcanbHbIii 00paOOTUHK, €CIH OH €CTh, JOJKEH CTOSTh MOCICIHUM.
3a 5TUM HaOr0/1aeT CTaTUYECKUN KOHTPOJIb TUIOB. ECiM MOTEeHIMaNbHBIX 3aXBaTUMKOB B CIHCKe catch -
OJIOKOB HET (caM CIIHUCOK MOKET OTCYTCTBOBaThb), TO NMPOMCXOJUT MEpPeXoj K CHUCKY 00pabOTUMKOB
oxBaTbIBatoiero 6ioka. HamomHto, 4to try -6;10k MOkeT OBbITH BIIOKEH B Apyroi try -6iok. Korna ke
OyzmeT WcYepnaHbl CITUCKU BIIOKEHHBIX OJIOKOB, a TIOTEHIMAIBHBINA 3aXBaTUYMK He OyAeT HaWIeH, TO
MPOU30MUJET MOABEM IO CTEeKY BbI30BOB. Ha puc. 1 mokaszaHa 1ieno4ka BbI30BOB, HAUMHAIOMIASICSI C TOUKU
"Gomp1Ioro B3peIBa" - nporenypsl Main.
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Puc. 1. L[enqua BBI3OBOB, XpaHANIAACA B CTCKC BBI3SOBOB

I'o

HckmroueHre BO3HUKIIO B TIOCTIETHEM BBI3BAHHOM METOJIE IIETIOYKH - Ha pUCYHKe MeTos 5. Ecnu
y 9TOrO METOJia HE HAILIOCh OOPaOOTYMKOB COOBITHS, CIIOCOOHBIX 00pabOTaTh HMCKIIOYEHUE, TO ITO
MBITACTCS CAENaTh METOA 14, BhI3BaBIINM 5. Eciii BBI30B I'S HaX0aUTCs B OXpaHsieMoM OJIoke MeTona 4,
TO HaYHET MPOBEPATHCA CIUCOK 00pabOTYMKOB B OXpaHsAeMOM OJoke MeToaa 4. DTOT mporecc nmoabeMa



M0 CIUCKY BBI30BOB OyNET MPOJOJKATHCSA, IMOKAa HE Oy/eT HaijaeH oO0padOTYMK, CIOCOOHBIM 3aXBaTHUTh
UCKJIIOUEHHe, Wid He OyaeT NOCTUTHyTa HadajbHas TOuka - mpouenypa Main. Ecnum u B Helt Her
MOTEHIMAJIBHOIO 3aXBAaTYMKA HCKJIIOUEHHs, TO CpaboTaeT CTaHJApTHBIA 00pabOTUMK, MHpEepbIBArOILUI
BBITIOJIHEHHUE MTPOTPAMMBI C BbIJITa4ell COOTBETCTBYIOILIETO COOOIICHHMS.

I[HapajuieabHasi padoTa 00padoTUMKOB MCKJIIOYEHH I

OO0paboTunKy MCKIIOYCHUs - CAtCh-010Ky, 3aXBaTHBIIEMY UCKIIOUCHHE, - IEPEIAeTCs TEKyIee
UCKJTIOUEHHE. AHATM3UPYs CBOMCTBA 3TOT0 00BEKTA, 00PAaOOTUYNK MOXKET HOHATh MPHUUUHY, TPUBEIIYIO
K BO3HUKHOBEHHIO HCKIIOUUTENBHONW CHTyallud, IMONBITATbCA €€ MCIPAaBUTh M B CiIydae yclexa
MPOJOJDKUTh BBIYHMCICHUS. 3aMeThTe, B mnpuHsATor C# cxeme 0e3 BO300HOBICHHS OOpPaAOOTUHK
UCKJIIOUYEHHUs] HE BO3BpalllaeT yIpaBlieHUE try-0I0Ky, a caM IbITaeTcs pemuTsh npobsemsl. Ilocne
3aBepIeHHs catch-O50ka BBITOJIHSIOTCS ONEPAaTOpPhl TEKYIIETO METOJA, CICIYIOIIUE 3a KOHCTPYKIHEH
try-catch-finally.

3ayactyro 00pabOTYMK HCKIIOYCHHS HE MOXKET MCHPABUTH CUTYAIMIO MM MOJXKET BBINOJHUTH
3TO JIMLIb YAaCTUYHO, IPEJOCTaBUB PpEIIEHUE OCTaBILIEICs yacTW HpoOJeM BbI3BABLIEMY METONY -
MPE/IIECTBEHHUKY B IIETIOYKE BBHI30BOB. MEXaHM3M, PEATU3YIOIIUI TaKyl0 BO3MOXHOCTH - 3TO TOT XKe
MeXaHu3M uckmoueHni. Kak nmpaBuio, B KoHLe CBoel paboThl 00pabOTUMK UCKIIOUEHHs BHIOpACHIBAET
UCKJIIOUEHHEe, BBINONHSS omepatop throw. IIpm 3ToM y Hero ectb IBe BO3MOXHOCTH: ITOBTOPHO
BBIOPOCHUTDH TEKYILlee MCKIIIOUEHHE UM BBIOPOCUTH HOBOE MCKIIIOYEHHE, COAEpIKalllee JOMOTHUTEIbHYIO
UH(POPMAIIHIO.

Hexortopeie neranu OyqyT MOSICHEHBI MO3KE MPH PACCMOTPEHUHU
IIPUMEPOB.

Takum oOpa3zoM, 0O0pabOTKY BO3HUKIIEH UCKIIOUUTENbHON CHTyallud MOT'YT  BBINOJHSTD
HECKOJIbKO 00pab0TYMKOB, IPHUHA/IJIEKAIINE PA3HBIM YPOBHSIM IETIOYKH BBHI30BOB.

Bbuok finally

Jlo cux mop HUYEero He ObUIO CKa3aHO O BaKHOM YYaCTHHUKE CXEMbl 00paOOTKU HCKIIIOUEHHH -
omoxke finally. Hamomuro, paccMaTpuBaemasi cxema SIBISICTCS CXeMOU 0e3 BO30OHOBIICHHUS. JTO 03HAYALT,
YTO YNpPaBJICHHE BHIUMCIEHUEM HEOXKHUIAHHO MOKuAaeT try-6mok. IIpocTo Tak 3TOro nenath HENb3s -
HY)XHO BBITIOJTHUTH ONPEACTICHHYI0 YHCTKY. lIpexkme Bcero ymamisioTcsi BCE JIOKAIbHBIE OOBEKTHI,
CO3JlaHHbIE B Tpolecce paboTel Oioka. B sa3sike C++ 3ta pabota TpeboBasia BBI30Ba JECTPYKTOPOB
o0bekToB. B C#, Gmarojmapsi aBTOMaTudeckoi cOOpke Mycopa, OCBOOOKIEHHEM MaMsITH MOXHO He
3aHUMAaTbhCs, JOCTATOYHO OCBOOOAUTH cTek. Ho B Oioke try Mornum ObITh 3aHATHI JIpyTHe pecypesl -
OTKPBITHI (hailibl, 3aXBa4eHbI HEKOTOpBIE YCTpoiicTBa. OCBOOOXKIACHNUE PECYPCOB, 3aHATHIX try-OJIOKOM,
BbinosHseT finally-6iokx. Eciin oH mpucyTCTBYeET, OH BBINOJIHSAETCS BCETa, Cpa3y ke Mocie 3aBepLIeHUs
paboThl try-6;10ka, kak Obl OCIEIHUN HU 3aBEPIIMUIICS. BIIOK try MOXKeT 3aBEpLIMTHCS BIIOJIHE HOPMaJIbHO
0e3 BCAKUX MPOMCIIECTBUN U YIpaBJIEHHUE JOCTUTHET KOHIIA OJI0Ka, BHIIOJIHEHNUE MOKET OBITh IPEPBAHO
oreparopoM throw, ympaBieHHEe MOXET OBITH TEpeAaHo APYroMy OJOKY W3-3a BBINIOJHEHUS TaKUX
OIepaTopoB Kak goto, return - Bo BCeX 3THUX Clydasx, MPEeXIe YeM YIpaBieHHe OyAeT NepeaaHo Io
NpEINCaHHOMY Ha3HaueHWIo (B TOM 4YHCIE, TPEXKAE UYeM MPOU3OMIET 3aXBaT WCKIIOYCHHS ),
npeaBapuTenbHO Oynet BoinoiaHeH finally-6i10k, KOTOpbIil 0cBOOOKIAET pecypcehl, 3aHAThIE try-0JI0KOM, a
napajuiebHO OyIeT MPOUCXOAUTH OCBOOOXKIEHUE CTEKA OT JIOKAIbHBIX IEPEMEHHBIX.

Cxema beprpana 00padoTK HCKIIYUTEIbHBIX CUTYaU i

Cxema 00pabOTKM HUCKITIOYUTEIBHBIX CUTYAIlMi, peaiokeHHast B si3bike C#, o0namaer oHUM
CYIIECTBEHHBIM H3bSHOM - €€ MOXHO TPUMEHUTh HeKoppekTHo. OHa TMO3BOJISET, B Cllydae
BO3HUKHOBEHUS NCKITFOUUTEIFHON CUTYAINH, YBEJIOMHUTH O €€ BO3HUKHOBEHHUHU U CITOKOWHO MPOJIOIKUTH
paboTy, 4yTO B KOHEYHOM CcueTe MNpHUBEAET K HEBEPHbIM pe3ynpTaraM. M3 1ByX 301 - mpepBaTh
BBIUUCIICHUE C YBEIOMJICHHEM O HEBO3MOYKHOCTH TPOJIOJIKECHHUSI PAOOTHI WIIM 3aKOHYHUTH BBIYUCICHHS C
OLIMOOYHBIM pE3yIbTATOM BBIYMCICHUS - CIEAyeT BBIOMpaTh nepBoe. HeKoppekTHO mpUMEHEeHHas cxema
C# npuBeneT k omubOouHbIM pe3ynbpTaTaM. [IpuBeny Heckonabko npumepos. Ilpencrassre, opopmisercs
3aKka3 Ha OTAbIX rae-HuOynp Ha Kanapax. B xoxe odopmienns Bo3HMKAaeT UCKIIOYUTENbHAS CUTYallUs -
HEeT CBOOOJIHBIX MECT B F'OCTUHHULIE - 00paOOTUYMK MCKIIOYEHHSI MOCHIIACT YBEAOMIICHHE C IPUHECEHUEM
W3BUHEHUH, HO O(OpMIIEHHE 3aKaza MpOAOJDKaeTcs. BeposTHO, NpeArnouTUTEeNIbHEe OTKa3aThCsl OT
otabixa Ha Kanapax u BeIOpaTh Apyroe MecTo, 4eM oka3aTbcs 0€3 KpbIIIU HaJ] FOJI0BOM, HOUys Ha Oepery



OKeaHa. JTa CUTyallHus HE ABJIICTCS KPUTUYECKH BaXKHOU. A 4TO, €CJIM B IIPOLIECCE IMTOATOTOBKH OIIEpaLvy
BBISICHSIETCS, UTO TIPOBEJICHUE €€ B JaHHOM ciiy4ae onacHo? Hukakue W3BMHEHUS HE MOTYT U30aBUTH OT
BpeJla, HAHECEHHOro onepauueit. Onepanus 10/1KHa ObITh OTMEHEHA.

beptpan Meiiep B kHure [1], B KOTOpOH BCE MEXaHWU3MbI, HCIOJb3yeMble B OOBEKTHOM
TEXHOJIOTUH,  TIATE€IbHO  OOOCHOBBIBAIOTCS,  MPEMJIOKWI  CIEIYIOLIYIO cxemy
00pabOTKM MCKIIOYUTENBHBIX CUTYyalllil. B OCHOBE ee JIeKUT MOAX0] K MPOSKTHPOBAHUIO TPOTPAMMHON
cucreMbl Ha npuHuunax IIpoextupoBanus no Koerpakty. Monaynu nporpaMMHOM CHCTEMBI,
BBI3BIBAIOLINE JIPYT Jpyra, 3aKI0YaloT MEeXIy CcOo0O0H KOHTpakThl. BeI3bIBarommii Moayiab 00s3aH
o0ecrneynTbh UCTUHHOCTh MPEAYCIOBHs, HEOOXOAUMOro il KOPPEKTHOH paOOThl BBI3BAHHOI'O MOJYJIS.
Bb13BaHHbBIN MOITynb 00513aH rapaHTHPOBATh UCTUHHOCTH MOCTYCJIOBHUS MO 3aBEPLICHUU CBOCH PaOOTHI.
Ecin B BBI3BaHHOM MOJyJI€ BO3HUKAET MCKIIOYMUTEIbHAS CUTyallMsi, TO 3TO 0O3HAYAcT, YTO OH HE MOXKET
BBITIOJTHUTH CBOIO YacTh KOHTpakTa. UTO MOIKEH JenaTh 00pabOTYMK HMCKIIOYUTENBHON cuTyamuu? Y
HEero TOJIBKO JBe BO3MOXKHOCTU - Retry u Rescue. IlepBas (Retry) - mombITaTbcss BHECTH HEKOTOpBIE
KOPPEKTHUBBI U BEPHYThH YIPABICHUE OXPAHAEMOMY MOIYJIIO, KOTOPBIA MOKET MPEANPUHATH OYEPETHYIO
IIONBITKY BBIIOJIHUTH CBOM KOHTpPakT. MoIynab MOMKET, HAllpUMEP, B CIEAYIOLICH IONBITKE 3aIlyCTUTh
Jpyroil aJropuT™, MCIOJB30BaTh ApPYyrou ¢aiin, npyrue naHHble. Eciu Bce 3aKOHUMTCS YCHENIHO U
pabora Moayns OyneT COOTBETCTBOBAaTb €ro IOCTYCIOBHIO, TO IOSIBJIEHUE HCKIIOYUTEIbHON
CUTyallud MOXXHO paccMaTpuBaTh KaK BpPEMEHHbIE TPYAHOCTH, YCHEIIHO MpeojosieHHble. Ecim xe
CUTyalls BO3HMKAeT BHOBb M BHOBb, TOTrJa OOpaOOTYMK COOBITHS NPHUMEHSET BTOPYIO CTpATETHIO
(Rescue), BbIOpachiBas HMCKIIIOUEHUE U TepefaBasl YIPaBJICHHUE BbI3bIBAIOLIEMY MOJYIIO0, KOTOPBIA U
JOJDKEH TEeNepb IONBITaThCA HCIPAaBUTh CUTyalMI0. BakHas TOHKOCTb B CXeMeE, IPEAJIOKEHHON
Beprpanom, cOCTOUT B TOM, YTO MCKIIIOYCHHE, BEIOpachkiBaeMoe 00pabOTUYMKOM, CIIEIyeT paccCMaTpPHBATh
HE KaK IAaHUKYy, He Kak OercrBo, a Kak OTXOJl Ha 3apaHee IOJrOTOBJIEHHble No3uuuu. OOpaboTumMk
UCKJIIOYEHHS JJOJDKEH M03a00TUTHCS O BOCCTAHOBJIEHUN COCTOSIHMSL, MPEIIECTBYIOIIETO BBI30BY MOYJIS,
KOTOpBIM IPHUBEN K MCKIIOUUTEIBHOM CHUTYyallMH, U 3TO TapaHTUPYET HAXOXKICHHUE BCEM CHUCTEMBI
B KOPPEKTHOM COCTOSIHUH.

Cxema beprpana siBisieTcs cXxeMOl C BO30OHOBIIEHHEM, W OHa HAmOOJee TOYHO OIHCHIBAET
pa3yMHYIO0 CTpaTeruto oOpabOTKH MCKIIOYMUTENbHBIX cuTyauuid. He cienyer nymarb, 4yTo 3Ta cxema He
MOeT ObITh peanu3oBaHa Ha C#, mpocTo OHa TpeOyeT MOHMMAaHUS CYTH M ONpEAETICHHON CTPYKTYpHOI
opranusanuu Moayins. [IpuBeay BO3MOXKHYIO peanu3alnio Takoi cxembl Ha CH#:
public void Pattern()

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

if(count > maxcount)
throw(new MyException("Tpu monsITKH ObLIH
Oesycrenissr"));
Success = false; count++;
//KOPPEKTUPOBKA CUTYaLlUU
Console.WriteLine("[1onbITka ucpaBuTh cutyaruio!");



level +=1;

¥

Jwhile (!Success);

¥

PaccmoTpum KOMMEHTapuu K 3TOH MpoLeaype, KOTOPYI0 MOKHO paccMaTpUBaTh KaK HEKOTOPBIN
oOpa3zer opranuzamnuu 00paboOTKH UCKITIOYUTEIHLHON CUTYAIUH:

Koncrpykius try-catch GioxoB momemraercss B nuka do-while(!Success), 3aBepmiacmblii B
cllyyae yCIeITHON paboThl OXpaHseMoro 0JI0Ka, 3a 4eM CleUT OylieBa IepeMeHHas Success.

B nanHoMm oOpasue mpenmosaraercs, 4TO B Tele OXpaHseMoro OJoka aHalu3upyeTcs
BO3MOYKHOCTh BO3HHMKHOBEHHSI MCKIIOYMTEIBHOM CHUTyallMM M, B CiIydae OOHAapy>KEHHs ONAacHOCTH,
BBIOpachIBaeTCs COOCTBEHHOE UCKIIIOYEHHE, KJIACC KOTOPOTro 3a/1aH MporpaMmMHo. B cooTBeTcTBHM € 3TUM
teno try -0yoka comepkuT BbI30B MeToqa MakeJob, BBIMOTHSIONIET0 HEKOTOPYIO 4acTh pabOTHI, TOCTE
yero  Bbi3biBaeTcst  Meron CheckDanger,  BbIICHSIOImMI, HE  BO3HHKIA  JIK  ONAcHOCTh
HapyIIeHUsT CHeU(pUKAMA ¥ MOXET I paboTa OBITh NpojobKeHa. Ecim Bce HOpPManbHO, TO
BbIMoNHSIeTCsT MeTon MakeLastJob, BBIMOTHSIONMMI 3aKJIIOUUTENBHYIO 4YacTh paboOThl. YIpaBlieHUE
BBIYMCIICHUEM JIOCTUTAET KOHIIA try -0JI0Ka, OH YCIIEUIHO 3aBEPIIACTCS U, TOCKOIBKY OCTAeTCsl HCTUHHOU
nepemMeHHass Success, 3HaucHue trUe KOTOpOW yCTaHOBJIEHO B Hawaie try -Oioka, To nukia While,
OKAWMJISFOIINI OXpaHsIEeMbIi OJIOK M ero 00pad0TINKOB UCKIIIOUSHHH, TAK)KE YCTICIITHO 3aBEPIIACTCS.

Eciu B merone CheckDanger BbIsICHSIETCS, YTO HOpPMajibHOE MPOAOKEHHWE BBIYUCICHUN
HEBO3MOXKHO, TO BbIOpachiBaeTcs HCKIoYeHne kimacca MyYEXception. OHoO mepexBaThiBacTCs
00pabOTUYMKOM HCKITIOUEHHS, CTOSIIINM 3a try -0J10KoM, MOCKOINBKY Kiacc MyException yka3aH kKak Kjacc
(dbopmManpHOTO apryMeHTa.

st mpocTOTHI TIPUBEACH TOJNILKO oamH catch -Ojok. B oOmem cimydae ux MOXET OBITh
HECKOJIbKO, HO BCE OHH CTPOSITCS 10 eAMHOMY oOpasity. [Ipenmonaraercs, 9To 00pabOTINK UCKITIOUSHHS
MOXKET CJieJaTh HECKOJIbKO TMOMBITOK HCHPAaBUTh CHUTYAIUIO, TOCIE Yero IMOBTOPHO BBIMOJIHICTCS
oxXpaHsieMblii OJIOK. Ecim ke 4HCIo MOMBITOK, 33 KOTOPBIM CJIEIUT IEepeMEHHas count, MPEBOCXOAUT
MakCHUMaJlbHO  JIOYCTMMOE, TO 00paboTuMK  BBIOpAachIBa€T HOBOE  WCKJIIOUYEHHE, 3ajaBas
JIOTIOJTHUTENBHYIO MH(QOPMAIIUIO U NTepeiaBas TEM caMbIM 00pabOTKY OIIMOKM Ha CIEAYIOUIUN YPOBEHb -
BBI3bIBAEMOH IPOrpaMMe.

Koraa 4ncio monsIToK erie He ucuyepriano, 00padOTUHUK UCKIIIOUECHUS IEPEMEHHOM Success gaeT
3nauenue false, rapantupyroriee MOBTOP BHIMOTHEHHS try -0JI0Ka, YBETHYUBACT CYCTUUK YUCIIA MOMBITOK
¥ TIBITAETCS HCIIPABUTH CHTYAIIHUIO.

Kak BuauTe, 3Ta cxema pealn3yeT JABa KOPPEKTHBIX HCXOAa OOpabOTKM MCKIIOYMTEIbHOM
curyanuu - Retry m Rescue - moBTop ¢ HajexI0W BBHIMOIHUATH 005S3aTENLCTBA M MEPEaud YIIPABICHUS
BBI3BIBAIOLIEH MTporpamMme, YTOObI OHA MPEANPHHSIIA MONBITKY UCTIPABJIEHUs] CUTYalluH, KOT/1a BbI3BaHHAS
porpamMma He CMOTJIa C 3TUM CIIPaBUTHCA.

JloBeneM 3TOT oOpazel 10 pealbHO paboTaroIIero Koja, TJe yrpo3a UCKIOYEHUs 3aBHCUT OT
3HAQYEHHS] TEHEPUPYEMOT0 CIIYJailHOTO YHCla, a 00paOOTUYMK HCKIIFOYEHHS MOXKET H3MEHSTh TPaHHUIIbI
MHTEpBAJIa, MOBBIIIAs BEPOATHOCTH yCIeXa.

Onpenenum MepBbIM J1€JI0M COOCTBEHHBIN KIIacC MCKITIOUEHUI:
public class MyException :Exception

{
public MyException()
4 _ _
public MyException (string message) : base(message)
¢
public MyException (string message, Exception e) :
base(message, €)
G
}
MI/IHI/IMYM TOro, 4YTO HYKHO CHOCJIaTb, OHNPCACIIAA CBOW HCKIOUYCHHA, - 3TO 3a4aTb TpU

KOHCTPYKTOpA KJIacca, BhI3BIBAIOIIME COOTBETCTBYIOIINE KOHCTPYKTOPBI Oa30Boro Kitacca Exception.



B kmacce Excepts, MeTo10M KOTOpOTO SBIISIETCS Haln oopasery Pattern, onpeaenum cieayromnime
IIOJI KJIacca:
Random rnd = new Random();
int level = -10;
bool Success; //true - HopMmabHOE 3aBepIIIEHHE
int count =1; // 4KCIIO MONBITOK BBHIIOJIHEHHUS
const int maxcount =3;

Ol'[peI[eJ'II/IM TEIIEPb METOABI, BBI3BIBACMBIC B TCJIC OXPAHAEMO20 onoka.

void MakelJob()

{
Console.WriteLine("IloaroroButenbHble paOOThI 3aBEPIICHBI");
}
bool CheckDanger()
{
//TipoBepKa KayecTBa U BO3MOXXHOCTH TIPOJIOJIKCHHUS pabOT
int low = rnd.Next(level,10);
if (low > 6) return(false);
return(true);
}
void MakeLastJob()
{
Console.WriteLine(""Bce paboTbl 3aBepiieHbl yCIENHO");
}

B kmacce Testing 3amaauM MeTo1, BeI3bIBaroIuii Metos Pattern:

public void TestPattern()

{
Excepts ex1 = new Excepts();
try
{
ex1.Pattern();
catch (Exception €)
{
Console.WriteLine("uckiarounTenbHas CUTyalus npu
BbI30Be Pattern");
Console.WriteLine(e.ToString());
}
}

OOparure BHMMaHHE, YTO BBbI30B MeToAa Pattern HaxoAuTCs BHYTPU OXpaHsIeMOro OJoka.
[Toatomy, korna Pattern He cripaBUTCS ¢ 00pabOTKOM UCKIIOYUTEIBHON CUTYaAllUHU, €€ 00pabOTKy BO3bMET
Ha ce0sl yHUBepCcalbHbI 00pabOTUHK, CTOSAIINHI 32 try -OJIOKOM.

Ha pwc. 2 moka3aHel Tpu BapuaHTa 3amycka wmeroxaa TestPattern. B omHom w3
HUX HCKJIIOUMTENIIHOW CHUTyallMM NMpH BBI30BE MeTona Pattern BooOuie He BO3HUKANO, B JIPYroM -
CHTyalMs BO3HUKana, HO KOPpEKIus OoO0padOTYMKAa WCKIIOYEHUS TIOMOTJIa W TIPH  IOBTOpE
BBINTOJIHEHUS OXpaHsiemMoro  Osioka B Pattern Bce mpouwto  HopManbHOo. B Tperbem — BapuaHTe
MeTton Pattern e cMor cnpaBUTHCA C HUCKIIOUMATEIHLHON CHUTyalne, U oHa oOpabaTeiBanach B catch -
6moke metoza TestPattern.
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Puc. 2. O6paboTka UCKIIIOUUTENbHBIX cuTyauuid. Tpu cioydas

Kaacc Exception

PaccmoTpum ycTpoiictBo 6a3zoBoro kiacca Exception, uyToObl HOHATH, KaKyl0 HH(POPMALHUIO
MOJKET TIOJIYYUTh OOPaOOTYMK HCKIIOUEHHs, KOTJa €My Meperaercs OOBEeKT, 3aJaloulfii TeKyIee
UCKIIIOYCHHE.

OCHOBHBIMU CBOWCTBaMU KJlacca SIBJISIFOTCSL:

— Message - ctpoka, 3agaromiasi IPUIMHY BO3SHUKHOBEHHS MCKIIIOUEHMSI. 3HaYE€HUE dTOTO CBOWCTBA
YCTaHABJIMBAETCSl NPU BBI30BE KOHCTPYKTOpa Kiacca, Korja co3faercss OOBeKT, 3aJarolluid
VCKJIIOUCHHUE;

— HelpLink - cceiika (URL) Ha daiin, comeprxainuii moapoOHy0 CIIPaBKy O BO3MOXKHOW MPUYHHE
BO3HUKHOBEHUS MCKIIIOYUTEIBHOM CUTYAIlMH U CIIOCO0ax ee yCTpaHEHUs;

— InnerException - cceuika Ha BHyTpeHHee uckiodeHue. Koria 00paboTunk BbIOpackiBaeT HOBOE
UCKJIIOUEHHe JUIsd nepefadr oOpaOOTKM Ha CIEAYIOIIMH ypOBEHb, TO TEKyIlee HCKIIOYeHHE
CTAHOBUTCS BHYTPEHHUM JJIs1 BHOBb CO37aBa€MOI0 MCKIIIOUEHHS;

— Source - uMs IpUI0KEHHUs, CTABIIEr0 MPUYUHON UCKITIOYEHUS,

— StackTrace - menouka BBI30BOB - METO/bI, XpaHSIIUECS B CTEKE BBI3OBOB B MOMEHT
BO3HMKHOBEHHS UCKIIOYCHUS;

— TargetSite - MeTo1, BBIOPOCHUBILIU#T HCKITIOUCHUE.

N3 meronoB kiacca otmetuM Metoll GetBaseException. Ilpu nmogbseme mo 1iemnouke BbI30BOB OH
MTO3BOJISIET MOJYYUTh MCXOJIHOE MCKIKYEHUE -- MEPBONPHUYMHY BO3HHMKHOBEHHSI IOCIIEI0BATEIbHOCTH
BbIOPACHIBAEMBIX UCKIIFOUSHUH.

Kiacc nMeer ueTelpe KOHCTPYKTOpa, M3 KOTOPBIX TPH YK€ YNOMHHAIWCh. OIMH W3 HUX -
KOHCTPYKTOp 03 apryMeHTOB, BTOpOW - MPHUHUMAET CTPOKY, CTaHOBSAIIYyIOCS CBoiicTBoM Message,
TPETHI - UMEET elle OJNH apryMEHT: UCKIII0UeHue, repeaaBaemoe cBoiicTBy InnerException.

B npensiaymuii mpumep s BHEC HEKOTOpble M3MEHeHMs. B wacTHOCTH, 100aBWII elle OAWH
apryMeHT IIPU BBI30BE KOHCTPYKTOpa UCKIIIOUeHHUs B Catch -Giioke metona Pattern:
throw(new MyException("Bce nomnbsiTku Pattern 6esycremissr’’, me));

B »ToM ciywae y co3maBaeMoOro HMCKIIOYEHHUS 3amoyiHseTcss cBoicTBO InnerException. s
CIIe)KEHUS 32 CBOMCTBAMHU HCKIIIOUEHHMH s T0OABWJI METOJ| MeyaTH BCEX CBOWCTB, BBI3BIBAEMBI BO BCEX
00paboTUnKax UCKIIOYECHUH:
static public void PrintProperties(Exception €)

{

Console.WriteLine(""CgotlicTBa uckmodenus:");



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 npumenenune MeXaHu3Ma UCKJIFOUEHU I JIOJKHO HOJIEP>)KUBATHCS
L[EJICHAIIPaBJICHHBIMHU YCUIIMSMU ITporpaMMucta. CiiefyeT IOMHHUTD O ABYX Ba)KHBIX ITPABHJIAX:
— 00paboTka HMCKJIIOYEHMH [OJDKHA ObITh HalpaBlieHa HE CTOJbKO Ha YBEIOMIIEHHE O
BO3HMKHOBEHUH OIINOKH, CKOJIBKO Ha KOPPEKTHUPOBKY BO3HMKILIEH CUTYyallUU;
— €CJIM MCIPaBUTh CUTYALMIO HE YJIAeTcs, TO Iporpamma JO0JDKHA ObITh IpepBaHa Tak,
YTOOBI HE ObLIH MIOJIyYEHBI HEKOPPEKTHBIE pe3yJbTaThl, HE
YJIOBJIETBOPSIOIINE CIIELU(DUKALUAM POTPAMMBI.

2 Kaacewl Debug u Trace

ATpuOyt ycrnoroit kommwsiiuu Conditional xapakrepusyer MeTO, HO HE OTHCNBHBINA OMepaTop.
WHorna xotenoch Obl UMETh YCIOBHBIM ONepaTop Me4aTd, He CO3/1aBasi CHEeLUaIbHOI0 METOJa, KaK 3TO
OBUIO CHETaHO B IpeAbIAyIIeM mnpumepe. Takyro BO3MOXHOCTh MU MHOTHE JPYTHe MOJIE3HbIE CBOMCTBA
npenocTaBisioT Kiaccel Debug u Trace.

Kiaccet Debug u Trace - 310 kiaccel-aBoiiHuku. O0a OHM HAXOAATCS B TPOCTPAHCTBE HMMEH
Diagnostics, UMEIOT UIEHTHYHBINA HAOOp CTaTUYECKUX CBOMCTB U METOAOB C WACHTUYHOM ceMaHTUKOH. B
yeM ke pasHuna?  Metoael knacca Debug umeror arpuOyT  yCIOBHOM — KOMOWISIIMU €
koHcTtanToit DEBUG, nelictBytor Tonbko B Debug-kondurypanuu npoekra u urHopupyrorcst B Release-

KOH(pUTypaIuu. Mertomb kiacca Trace BKITIOYAIOT JiBa arpubyra Conditional ¢
koHctanTamMu DEBUG n TRACE u aeiicTByI0T B 00eux KOH(UTYypausx.
OgHa M3 OCHOBHBIX  Ipymnm  METOAOB  3TUX  KJIAcCOB - METOABl  TI€YaTH

nauueix: Write, Writelf, WriteLine, WriteLinelf. Metoapl mneperpykeHbl, B NpOCTEHIIEM cliydae
MO3BOJISIFOT BBIBOAWTH HEKOTOpPOE coodmieHre. MeTonbl co ciioBoM If MOTryT caenaTh medaTh yCIOBHOM,
3ajaBasl yCIOBUE MIEYaTH B KAUECTBE MEPBOTO apryMEHTa METOa, YTO MHOTAA KpalHe MmoJie3Ho. MeToabl
CO cJI0BOM Line Tar0T BO3MOXHOCTB JIOTIOJTHATE COOOIIEHNE CHMBOJIOM ITePEX0/ia Ha HOBYIO CTPOKY.

[To ymoTuaHHIO METOJIbI 000UX KJIACCOB HANPABIISIFOT BHIBOJ B 0OKHO Output. OJjHAKO 3TO HE BCEr/a
resiecoodpasto, ocobenno s Release-xondurypanuu. 3aMedareNbHBIM  CBOWCTBOM — METOJIOB
kiaaccoB Debug u Trace sBisiercst TO, YTO OHH MOTYT UMETh MHOTO "CiyImaTesei", HampaBlisis BBIBOJ
KakaoMy w3 HuX. CBolicTBO Listeners 3THX KJIacCOB BO3BpalllaeT pa3JeiiIeMyl0 OOOMMH KiiaccaMu
koyuiekiuio ciymiarenei - TraceListenerCollection. Kak u Bcsikasi KOJUISKIIMSI, OHA UMEET PSJT METO/IOB
s pobamienuss HOBBIX ciymateneii: Add, AddRange, Insert - u BO3MOXXHOCTH  YAaJCHHS
cnymrareneii: Clear, Remove, RemoveAt u npyrue meronsl. OOBEKTBI 3TOW KOJJICKIIMM B KayecTBE
npenka uMeroT abctpakTHbIM kiacc TraceListener. bubmmoreka FCL BkimrodaeT Tpu HeaOCTpaKTHBIX
MOTOMKA JTOTO KJlacca:

— DefaultTraceListener - cnymarear 3Toro Kiacca, g00aBiIsIeTCs B KOJUIEKIHIO IIO
YMOJYaHHUIO,  HAmNpaBlseT  BBIBOJ,  IOCTYHAIONIMH  TPH  BBI3OBE  METOJIOB
kiaccoB Debug u Trace, B okHO Output;

— EventLogTraceListener - mocsimaer cooOrienus B )xypHana coobrruii Windows;

—  TextWriterTraceListener - HaTpaBsieT COO0OIIEHUS 00BeKTaM
kimacca TextWriter wim Stream ; oOblYHO OAMH K3 OOBEKTOB 3TOrO Kiacca HAaIrpaBIIsieT
BBIBOJ] HA KOHCOJIb, IPYTOM - B (hai.



MoXHO W camMOoMy CO03/1aTh IOTOMKa aOCTpaKTHOTO Kiacca, MPEeAJIOKuB, Hampumep, XML-
CIIyIIaTeNsl, HaNpaBIAIOLIETO BbIBOA B coorBeTcTBYyrommii XML-nokyment. Kak Buaure, cucrema
yIOpaBieHUs] BBIBOJAOM OYEHb THOKas, MO3BOJISIIONIASA TOJIy4YaTh W COXPaHATh HHPOPMAIUIO O XOJHe
BBIUHCJIEHUM B CAMbIX Pa3HbIX MECTaXx.

[Tomumo cBolicTBa Listeners u meTonoB nedatu, kiacckl Debug u Trace uMeroT u Apyrue BaXKHbIC
METO/bI U CBOMCTBA:

— Assert u Fail, npoBepsiromine KOpPpeKTHOCTh XOJa BBIYUCICHHH - O HUX MBI MOTOBOPUM
0c000;

— Flush - meron, otnpaBastomumii coaepxkanue Oydepa ciaymaresro (B (aiil, Ha KOHCOIb M TaK
nanee). Cnemyer TOMHHUTB, YTO JaHHBbIE Oy(epusyloTcs, TOITOMY NPUMEHEHHUE
meroma Flush 3agactyro HeoOxoauMo, WHAa4Ye METOA MOXET 3aBEpIIUTHCS, a TaHHBIC
ocraHnytcs B Oydepe;

— AutoFlush - 6yneBo cBoiicTBo, yka3siBarolee, ClIeayeT JH MOCIe KaKI0i onepaliy 3anucH
naHHble 3 Oydepa HampaBisATh B COOTBETCTBYIOIIUI KaHal. [lo yMoiuaHUIO CBOMCTBO
BBIKJIFOUEHO, M TPOMCXOIUT TOJIBKO Oydepu3anus JaHHbIX;

— Close - meton, onycromaromiuii Oydepa 1 3aKpbIBAIOIINI BCeX CIyIIATENEH, OCIe Yero UM
HeJb3s HAPaBISATh COOOLIECHUS.

Y KjaccoB ecTh U JApyrue CBOMCTBA M METOJbl, IO3BOJISIONIME, HAmpUMEp, 3aHUMAaTbCs
CTPYKTYPUPOBAHHUEM TEKCTa COOOIICHHIA.

PaccmotpuMm mpumep paboThl, B KOTOPOM OTJIaJ04HAasi WH(OpMAIHs HANpaBiIsIeTCs] B pa3HbIC
KaHaJbl - OKHO BbIBOJIa, KOHCOJIb, (haiii:
public void Optima()

{

double x, y=1,

X=y - 2*Math.Sin(y);

FileStream f = new FileStream(""Debuginfo.txt",
FileMode.Create, FileAccess.Write);

TextWriterTraceListener writerl =
new TextWriterTraceListener(f);

TextWriterTraceListener writer2 =
new TextWriterTraceListener(System.Console.Out);

Trace.Listeners.Add( writerl);

Debug.Listeners.Add( writer2);

Debug.WriteLine("Uwucno cayriateneii:" +
Debug.Listeners.Count);

Debug.WriteLine("aBromaTrdeckwuii BbiBo1 U3 Oydepa:”+
Trace.AutoFlush);

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

Debug.WriteLine("Debug: " + "x="+ x.ToString() +
ty="+4y);

Trace.Flush();

f.Close();

}

B komnmekuuio ciymareneid BBIBOJA K CIYIIATENIO IO YMOJYAHHIO JOOABIISIOTCS €IIe JBa
ciymarens kinacca TextWriterTraceListener. 3ameTbTe, UTO XOTS OHU JOOABJISIOTCS METOJIAMHU Pa3HBIX
kiaccoB Debug u Trace, monagarot oHM B OIHY KoJuleKIuio. Kak u o0eriano, oJJMH U3 9THX CIyIIaTenen
HampaBJeT BbIBOA B (¢aiin, npyroil Ha koHcosib. Ha puc. 1 Ha ¢oHe okHa KOAa MOKa3aHbl TPU KaHaia
BBIBOJIa - OKHO Output, KOHCOJb, (ailsl - coepKaline OJHY U Ty ke HH(POPMAIIHIO.



Sokon Explorer - DebogAndEXcept.. 3 X || bt Browser | Tracedistorer Mo walcs Testingcs | Dotucerint

X
DG [*¢ cebugancerceptions Testg =] [®0ptmag ~|
;;, Soluton DedugAndExceptions’ (1 projpct) { —

-~

= 3 pebugAndexceptions
4 o References
] App.co
_‘_J Agsarmbl
#) Classl.cs

1lestream{"Debuginfo.txt”,

FileMode .Create,

) DebugPrint.ce .
&) Testng.cs writerl);
g.Listeners Add{ writerZ): -
Debug.WriteLine {"Uxcno cnymarvene#:" + Debug.Listeners.Count)!
Depug.WriteLine ("aproMaruyecnui susog us Oydepa:™ + Trace. AutoFlush)
Trace.WeiteLineIf {3 "% "g=" & X.TOString{) + "y ="+
Debug.Writel soo thnotes AL G A RO AL L Rttt 37)
Trace.Flush/( =
__j_:_ Yucno cnywarenen:3

ADTOMATHHNOCKMA Daicog K2 Bysepa:False
. Trace: x= -0,682%41969615793 y = 1
HMCNO chyuarenen: 5 Debug: x= -0,682941969615793 y = 1

o Press any key to continue

" Fe Edt Format Hep
Propertet

‘DebughndExceptions.exe' ! Loaded ‘ci:ivinntiassexbly\gac\aystem. xpl\1.0.3300.0 b77a5¢c561934
Uncno cayaTenef:d -
apToRATIVECERE BMpon ux Gydepa:False

Trace;: x= -D,A482941965961579) v = 1

Debug: x= -0,68294156961579) ¢y » 1

The progream '[1658) DebugdndExceptions.exe' has exited wich code O (Ox0).

Puc. 1. Tpu xanana BbiBoJa

Meton ®Jioiina u yreepxaenus Assert

Pannee Gonblne HazeXabl BO3JArajanch Ha (OpMajbHbIE METOJIbl JJOKA3aTelbCTBA MPAaBUIBHOCTH
IIporpamM, MO3BOJISIONINE JOKAa3bIBATh KOPPEKTHOCTH IPOTrpaMM aHAJOTUYHO JI0KA3aTEIbCTBY TEOPEM.
PeanbHble ycnexu (opMaibHBIX JI0Ka3aTENbCTB HEBEJMKU. [locTpoeHue Takoro aoKa3aTesibCTBa HE
MIpOLIe HamMCaHHUsI KOPPEKTHOM MPOrpaMMbl, a OMIMOKU CTOJb K€ BO3MOKHBI M 4acTbhl, KaK U OLIMOKH
mnmporpamMmupoBaHus. TeM He MeEHee, 3TH METOAbl OKa3alld CEPbE3HOE BIHMAHME Ha KYJIbTYpY
IIPOEKTUPOBAHUS KOPPEKTHBIX IIPOrpamM, IOSIBIEHUWE B IPAKTUKE IPOrPpaMMHUPOBAHUS IOHATHU
IIPEAYCIOBUSA U IIOCTYCIOBUS, UHBAPUAHTOB U APYTUX BAKHBIX ITOHATUMN.

OnHUM U3 METOJIOB J10Ka3aTeNbCTBa MPAaBUILHOCTU IporpamMm Obu1 Meton droiina, mpu KOTOpOM
nporpaMMa pa3OMBajach Ha YYacTKH, OKaWMIIGHHBIE YTBEP)KICHHSIMHU - OyJIEBCKUMH BBIPAKEHUSAMU
(npeaukatamu). VICTUHHOCTh HAayalbHOIO NpEIUKaTa JOJDKHA ObUIa CJIEelI0BaTh M3 BXOIHBIX JaHHBIX
IIPOrpaMMBbl. 3aTeM Ul KaKJOro0 ydacTKa JI0Ka3bIBaJOCh, YTO M3 MCTUHHOCTH NPEIUKATa, CTOSIIETO B
Hayaje Yyd4yacTKa, [I0CJIE€ 3aBEPLICHUs BBIIOJIHEHHUS COOTBETCTBYIOLIEIO Yy4acTKa IPOrpaMMBbl
rapaHTUPYETCSI UCTUHHOCTH CIEAYIOLIEr0 YTBEP)KJIEHUS - IpeauKara B KOHIE ydacTka. KoHedHbIN
MIPEANKAT OMUCHIBAII ITOCTYCIOBUE IPOTPAMMBI.

Cxema ®rnolifa MCIOJIB3YETCS Ha MPAKTHKE, MO KpailHEW Mepe, MporpaMMHCTaMH, HUMEIOIIMMHU
BKYC K CTPOTMM METOJaM JO0Ka3aTelIbCTBA. Y TBEP/KICHUS CTAHOBSITCS YacTbIO IPOTPAMMHOIO TEKCTA.
CaMo 10Ka3aTENbCTBO MOYKET M HE IPOBOAMTHCS: Yalle BCErO y NPOrpaMMUCTa €CThb YBEPEHHOCThH B
CHPaBEUIMBOCTU PACCTABJICEHHBIX YTBEPKICHUH U YOEKIEHHOCTb, YTO MpPH KEJIaHUU OH MOT Obl
NpOBECTH M  CTporoe JokaszarenbctBo. B C# sta cxema TNOJAepKUBaeTcs TeM, UTO
kiaaccel Debug m Trace mmeror meron Assert, apryMEHTOM KOTOPOTO SIBISieTCs yTBepkaeHue. Uto
IIPOUCXOJUT, KOT/1a BBIYUCIIEHUE TOCTUTAaeT COOTBETCTBYIOLIEN TOUKHU U BbI3bIBacTcs MeToa Assert? Ecin
UCTUHHO OyNieBO BbIpakeHue B Assert, TO BBIUMCICHHS TPOJOHKAIOTCS, HE OKa3bIBasi HUKAKOTO BIIMSHUS
Ha HOPMaJIbHBINM X0 BEIYMCIICHUN. ECIIM OHO JI05)KHO, TO KOPPEKTHOCTh BBIYMCICHUN I10JI COMHEHUEM, UX
BBINOJIHEHUE TPHUOCTAHABIMBAETCS U MOSBIISIETCS OKHO C YBEIOMIIEHHUEM O NMPOU3OIIEIIEM COOBITHH, YTO
MOKa3aHo Ha puc. 2.
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Puc. 2. Hapymenwue yrBepxaenus Assert

B 3T0ii cuTyaruu y mporpaMMHUCTa €CTh HECKOJIBKO BO3MOKHOCTEH:
— I[pepBaTh BHIIOJIHEHUE, HasKaB KHOMKY Abort;
— mepeiitu B pexxum otiaaku (Retry);
—  TPOAOJDKUTH BBIYUCIICHUS, IPOUTHOPHUPOBAB YBEIOMIICHHE.
B mocnenneM ciydae cooOlieHHe O BO3HHKINEH OIMMOKE OyAeT IMOCIAaHO BCEM CIyHIaTesIsiM
koyekiuu TraceListenerCollection.

PaCCMOTpI/IM HpOCTOfI IIpuMcEp, I[eMOHCTpI/Ipy}OH_II/Iﬁ HapyHmIeHUEC YTBCPIKACHUA:
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("aBTromaruueckuii BIBo U3 Oydepa:”
+ Trace.AutoFlush);
int x =22;
Trace.Assert(x<=21, "Tlepe6op");
myWriter.WriteLine("BsiBox ToJbKO Ha KOHCOJB'");
/[Trace.Flush();
//BBIBOJ] TOJIBKO B (hailn
byte[] buf = {(byte)'B',(byte)'y'};
myFile.Write(buf,0, 2);
myFile.Close();
}

Kak u B npeablAymeM mnpumMepe, 34eCb CO3Jal0TCd  JIBa  CIIYHIATCIIA, HAIIPAaBJIAKOIINC
BBIBOJl OTJIQJOYHBIX COOOIICHWH Ha KOHcOMb W B (Qain. Korma mnpowusomio HapylieHHe
YTBCPIKIACHUA Assert, OHO OBLIO IMPOUTHOPUPOBAHO, HO COO6I_LICHI/IG 0 HEM aBTOMATUYECKHA OBLIO
HaIpaBJIEHO BCEM cIymIaTessiM. MeTos Takke NEeMOHCTPUPYET BO3MOXKHOCThH MapaylieIbHON paboThI C
KOHCOJIBIO U aitnom. Ha puc. 3 moka3aHbl pe3yabTaThl 3alUCcH B (paiii:
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Puc. 3. ®aiin ¢ 3anmuchi0 COOOIICHUS O HAPYIICHUH yTBEpKACHMS ASSert

Bapuanueir meroma Assert siBiasiercss meton Fail, Bcerma mpuBomsimmii K TOSBICHHIO OKHA C
COOOIIEHHEM O HAPYIICHUW YTBEPXKACHHS, TMPOBEPKA KOTOPOTO OCYIIECTBISICTCS OOBIYHBIM
MIPOTPaMMHBIM ITyTEM.

Kuaaccor StackTrace u BooleanSwitch

B  Oubmmoreke FCL  wumerorcs W JOpyrue  KJIacchl,  IOJIE3HBIE  MPU OTJIAJKe.

Kunacc StackTrace mo3Bosisser ~ MONyYdTh ~ MPOTPAMMHBIA ~ JOCTY ~ K CTEKYy  BBI30BOB.
Kiacc BooleanSwitch npenocraBiisier MexaHu3M, aHAJIOTHYHBIH KOHCTAHTaM YCJIIOBHOM KoMmuysinuu. OH
paspemiaeT  ONpeNeisTh ~ KOHCTAHTBI,  HCHONb3yeMble  [O3KE B METOAE  YCJIOBHOM

nedatu Writelf knaccos Debug u Trace. Mot 3T0ro MexaHu3ma B TOM, 4TO KOHCTAHTBI MOYKHO MEHSTh
B (aiiyie KOHPUTypaluu POEKTA, HE U3MEHSS KOJ] POEKTa M HE TPeOysl ero NepeKOMITUIISIIHH.

3 Oraaaka npoekra B Visual Studio 2019

B C#, kak u B apyrux nossusimxcs 10 .NET s3b1kax, riaBHas MeTOAMKa MO OTJIaJIKe COCTOUT B
N00aBICHIH TOYEK OCTAHOBA M M3YYEHHH TOTO, YTO MPOMCXOIUT B KOJE B KOHKPETHHIE MOMEHTHI BO
BpPEMS €T0 BBIIOJIHEHUSI.

Touku octaHoBa

Touxy ocmanosa (breakpoint) B Visual Studio MOXHO NoMmeniate Ha JHOOYI CTPOKY Koja,
KOTOpasi B JAECUCTBUTEIBHOCTU BhINONHsETCA. CaMblil MpocToil cnocod — IIeT4OK Ha HEoOXOAUMOMN
CTpOKE B OKHE pelaKkTopa KoJa BHYTPH 3aT€HEHHON OO0JIACTH BJOJb JICBOTO Kpas OKHAa JOKYMEHTa (WU
BBIJICJICHHE HY)KHOM CTPOKHU U HaxaTHe KiaBuiy <F9>). DTo NpUBOAUT K pa3MEIICHHIO B TAHHON CTPOKE
TOYKHA OCTaHOBA, KOTOpas BBI3BIBAET IPEpPBIBAHME IPOIECCAa BBIMOJHEHUS W Tepeiady YIpaBICHUs
otnaauuky. Kak u B mpenpinymux Bepcusix Visual Studio, Touka octaHoBa 0003Ha4YaeTcss OOIBIIMM
KPY’KKOM CJIeBa OT COOTBETCTBYIOIIEH CTpPOKHM B OKHe penakrtopa koja. Kpome Ttoro, Visual Studio
BBIJICJIIET CaMy CTPOKY, OToOpaxast ee TeKCT U (OoH pa3HbIMH IBeTaMu. lllendok Ha KpyKKe NPUBOJUT K
YIIQJICHUIO TOYKH OCTaHOBA.

Ecnu ocTtaHoB Ha onpezeieHHON CTPOKe KaXKAbIM pa3 He MOAXOIUT JUIsl pelieHHs] UMerollencs
pOOJIEMBI, MOKHO CO3/IaTh TaK HA3bIBAEMYIO YCJIOBHYIO TOUYKY OCTaHOBA. J[Jist 3TOrO BBHIOEPHTE B MEHIO
Debug (Otnanka) mynktr Windows --- Breakpoints (OkHo --- Touku octanoBa). OTKpOETCsl TUaIOroBoe
OKHO, TTO3BOJISIIONIEE yKa3aTh JKeJaeMble JIETANIN JUISl TOYKH OCTaHOBAa. B 3TOM OKHE MOYKHO BBINOIIHSTH
ClIeAYIOIINE AeUCTBUS:

- VYkazarp, 4TO BBINIOJHEHHE JIOJDKHO MPEPHIBATHCS JIHIIL MOCTE MPOXOXKIEHHS TOYKH OCTaHOBA
OIpeJIeIEHHOE KOJMYECTBO Pa3.

- VYka3arp, 4TO TOYKa OCTaHOBA JOJDKHA BCTYNAaTh B JEHCTBHE MPH KAKIOM N-HOM JIOCTHIKCHHU
CTPOKH, Hampumep, npu KaxaoMm 20-M ee BBIIOJHEHHMH (3TO YAOOHO NMpH OTJIAAKEe OOJBIINX
IIUKJIOB).

— 3ajaTh TOYKM OCTAHOBA OTHOCHTEIBHO MEPEMEHHBIX, a HE KOMaH. B TakoM ciydae HabmoeHne
OyseT BecTHCh 3a 3HAYCHWEM YKa3aHHOW TMEpEeMEHHOH, W TOYKH OCTaHOBa OymyT
aKTUBU3UPOBATHCA MPU KAXKJIOM M3MEHEHMM 3HAUEHUS 3TOH nmepeMeHHOH. OHAaKO 3TOT BapHaHT
MOXET CHJIBHO 3aMEIUTUTh BBIOJHEHHWE KOJa, MOCKOJNBKY Ha TPOBEPKY, HE W3MEHWIOCH JIN
3HA4YeHHE OTCIE)KMBAEMON IMEPEMEHHOW IOC/Ie BBINOJIHEHUS KaKIOH OuepeHOM HHCTPYKIHH,
Oy/IeT TpaTUTHCS TOTIOTHUTEIEHOE BpeMs ITpoIieccopa.

Crnexenus

[Tocne cpabGaTbiBaHUS TOYKH OCTaHOBA OOBIMHO HEOOXOJUMO MPOCMOTPETh 3HAYCHHUS
nepeMeHHbIX. IIpome Bcero 31o cuenars, HaBe[s KypcOp MBIIIM HA UMs MHTEPECYIOIIEH NEePEMEHHOU



IpsIMO B OKHE pefaKkTopa Koja. DTO MPHUBOJIUT K MOSBICHUIO HEOOJBIIOTO BCILUIBIBAIOIIETO OKOIIKA, B
KOTOPOM TIOKa3aHO 3HAYCHHUE J[JAHHOW TEePEMEHHOW; ATO OKOIIKO MOXHO pPa3BEPHYTh, UTOOBI
MIPOCMOTPETH JAOMOIHUTENBHBIE JIETAIIH.

Jns  mpocMoTpa 3HAaYeHHM MMEPEeMEHHBIX MOXKHO TaKkKe UCIHOJb30BaTh okHO  Autos
(Asmomamuyeckue). OxkHO Autos mpecTaBisgeT cOO0OKH OKHO ¢ BKJIaJKaMH, KOTOPOE MOSBISETCS JHIIb
TOTJa, KOTJa TporpamMMa BBIIOJHSIECTCS B pEXHME OTIaIKu. Ecim BBl €ro HE BHUIUTE, MOMPOOYHTE
BBIOpaTh B MeHIO0 Debug (Otnaaka) myHktT Windows --- Autos (OkHa --- ABTOMaTHYECKHUE).

B 3TOM OKHE psSAOM C MEpEeMEHHBIMH, KOTOPBIC SIBISIFOTCS KIACCAaMH WJIH CTPYKTYPaMH,
oToOpakaeTcs MUKTOrpaMMa C H300pakeHHMeM 3Haka 'IUmoc", MIeYOK Ha KOTOpPOHM IO3BOJISIET
pa3BepHYTH MPEIICTABICHHIE IEPEMEHHON M MPOCMOTPETh 3HAYCHUS €€ MOJICH.

Tpu npennaraeMbiX B 3TOM OKHE BKJIAJIKU IpEIHA3HAYEHBI JUIsl HAOMIOACHUS 3a MepeMEHHBIMU
TpeX pa3HbIX KaTErOpUi:

- Bkuagka Autos (Aesmomamuyeckue) TO3BOJISET MPOCMATPUBATH 3HAYCHUSI HECKOJIBKUX MOCIIEIHUX
MEPEMEHHBIX, K KOTOPBIM OCYIIECTBIISICS JOCTYII B MPOIIECCE BHIMOJTHEHUS TPOTPAMMEI.

~ Bkuanka Locals (Jlokanwbubie) mo3BONISE€T MPOCMATPUBATh 3HAYCHHUS MEPEMEHHBIX, K KOTOPHIM
MOJIYYAeTCs JIOCTYI B METO/IC, BHIITOJIHIEMOM B TEKYITUH MOMEHT

~ Bkuanka Watch  (Creorcenue) mo3BosisieT npocMaTpuBaTh 3HAYEHHs JIOOBIX HHTEPECYIOMIMX
MEPEMEHHBIX 32 CUYET SIBHOT'O YKa3aHUs UX UMEH HENOCPEICTBEHHO B okHe Watch.

Uckmouenus

VckmoueHus SBIISIOTCS 3aMeYaTeIbHBIM CPEACTBOM Il OOCCIICUSHUsT HAJIeKaIIeH 00paboTKu
OIMOOK B MOCTaBIsIEMOM MPUJIOKEHUH. B cilydae mpaBUIBLHOTO MPUMEHEHHS] OHU MO3BOJISIIOT 00pecTH
YBEPEHHOCTh B TOM, YTO NMPWJIOKCHHIO YAACTCS CHPABUTHCS C TPYAHOCTSIMH, a TEpel MOJIb30BaTeIeM
HUKOT/Ia HE MOSBUTCS IHAIOTOBOE OKHO C TEXHUYECKHM ONHMCaHHWeM Hemonaaku. K coxaieHuto, BO
BpEeMS OTJIAJIKM UCKITFOUCHUS HE CTOJIb 3aMeuaTelbHbl. Ha To nMerotes dee npuuunbL:

—  €CJM UCKJIIOUECHHE BO3HHUKAET BO BpPEMS OTJIAJKH, YACTO HE HYXHO, YTOOBI OHO 00pabaThIBAIOCh
ABTOMATUYECKH, OCOOCHHO €CITM OTO TOJPa3yMeBaeT aKKypaTHOE 3aBEPIICHHE IPOTPAMMBL.
HampoTus, oTnaguuk A0KEH MOMOYb BBISICHUTD, 0 KAaKOW MPUYMHE BO3HUKJIIO 3TO UCKIIOUYEHUE.
KoHewHo ke, TPYJAHOCTh COCTOHMT B TOM, YTO B CJIy94ae HAIMCAHHS KAa4eCTBEHHOTO HAJICKHOTO U
0TKa30yCTOMYUBOTO KOJIa, MporpamMma OyJIeT aBTOMaTH4YeCku 00padaThiBaTh MPAKTHUYECKH BCE, B
TOM YHCJIC U HETOJIAIKU, KOTOPBIE TPEOYeTCsI OOHAPYKUTh.

— eCli BO3HUKIO HCKIIOYEHHE, Ui KOTOpOro He OBII0 MpeIycMOTpPeHO o0padoTuuka,
ucnionsstomas cpena .NET Bce paBHO Oyner mbiTaThes ero Haltu. K cokalieHnio, K MOMEHTY,
KOrJla OHa OOHApYXKUT, YTO OOpabOTYMK HE CYIIECTBYET, BBIMOJIHEHHE MPOTpamMMbl Oyaer
3aBepmiatbcs. HHUKAaKoro creka BBI3OBOB, CIIEAOBATEIbHO, HE OCTAaHETCS, W IPOCMATPHBATH
3HAUEHUS KaKUX-TMOO MEePeMEHHBIX OyAeT HEBO3MOXKHO, TIOTOMY UTO BCE OHU OyIyT HaXOAUTHCA
3a npejaenamMu 00JacTH BUTUMOCTH.

KoHeuHO, MOKHO yCTaHaBJIMBaTh TOYKHM OCTaHOBa B Oyiokax catCh, HO 3T0 yacto 0co00 He
MMOMOTaeT, TOCKOJBKY IMPH JIOCTMKEHWH OJioka catch MOTOK YIpaBJIGHWS TIO OMPEICIICHUI0 MOKUHET
COOTBETCTBYIOIIMK ONOK try. DTo oO3Ha4yaer, 4TO MepeMeHHbIe, 3HAYCHHUS KOTOPHIX, CKOpee BCETO,
CJIEJIOBAJIO M3YYUTH IS BBIICHEHHUS TOTO, YTO IOILJIO HE TakK, MOKHHYT 00yacTh BHIUMOCTH. He Oyner
Ja’)ke BO3MOXHOCTH IPOCMATPUBATh TPACCHPOBOUHBIE JaHHBIE CTE€Ka NJSl BBISICHEHHS, KaKOM MeTo
BBIMOJIHSJICS BO BpeMsl cpabaThIBaHhs omepatopa throw, mockonbKy ympaBieHHE YK€ MOKHHET 3TOT
MeToJl. PazymeeTcsi, moMenieHne TOYK| OCTaHOBA B omepaTop throw mo3BOJIUT PEemIuTh ATy MpodiieMy, HO
HaJ0 YYUTHIBaTh, YTO TMPH HAMHCAHWUHU KOJA 3allUIICHHBIM 00pa3oM omepaTopoB throw Oyaer B Koje
oueHb MHOTO. Kak Torna yranare, Kakoi U3 HUX cpabaThIBaeT U MPUBOJUT K T€HEPALIUN UCKITIOYCHHUS?

Ha camom gene B Visual Studio mpennaraercs oueHb JeiicTBEHHOE pelieHue. Eciu 3arisHyTh
B MeHl0 Debug (Otanaaka), To MOXHO OyneT OoOHapyKuThb Tam TYHKT Exceptions (Hcknouenus). B
cllydae BBIOOpa 3TOTO IMyHKTa OTKpBIBaeTCs auanoroBoe okHo Exceptions (MckmroueHus). IT0 OKHO
MO3BOJISIET YKA3bIBaTh, YTO JIOJDKHO MTPOUCXOUTH MPH BBIade MCKITFOUEHUS. 371€Ch MOKHO YKa3aTh, Y4TO
BBITIOJTHEHHUE JIOJDKHO MPOJIOJKATHCS MIIH KE OCTAHABIMBATHCS C MEPEXOJOM B PEKHUM OTIIAJKU, B CIydae
Yero MpoU30MIET OCTAHOB, a OTIAAYUK OKaXKeTcs MPsIMO Ha caMoM orepaTtope throw:
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Visual Studio u3BecTHO 000 BCEeX Kiaccax MCKIIOYCHUH, KOTOPBIC TOCTYITHBI B 0A30BBIX KJlaccax
NET, 1 0 MHOTMX TakhX HCKIIOYCHHUSX, KOTOPbIX MOTYT BblAaBaTbesl 3a mpexaenamu cpeasl .NET.
Pacrio3naBaTh aBTOMAaTHYECKH CHEIMAlbHbIE KIACChl MCKIIIOUEHUH, CO37aBacMble pa3pabdOTUHKaMU,
Visual Studio He ymeeT, HO MO3BOJISET BPYYHYIO JOOABJIATH TaKWe KIAcChl MCKIIFOYCHUW B CITHCOK H,
CIIEIOBATENbHO, YKa3blBaTh, KaKH€ M3 TaKUX MCKIIOUYEHUH JIOJDKHBI MPUBOAUTH K HEMEIJICHHOMY
NPEKPAIICHUIO BBIMOJIHEHUST TNpWwiokeHus. Jnsg 3Toro HeoOXoauMo IIenKHYTh Ha KHomke Add
(dobasumy), KOTOpas aKTUBU3UPYETCS MPHU BHIOOPE CAMOr0 BEPXHETO y3i1a B JIEpeBE, U BBECTU UM
CTIEMAIBHOTO KJIACCa UCKITFOUCHHUS.

JlonomHUTEIbHBIE KOMAH b OTIIAIKA HCXOJHOTO KO/Ia

KoMmmunsusi mpakTHYecKd BCEr0 KOMMEPYECKOTO IMPOrPaMMHOTO OO0ECIeUYeHUs] Ha CTaiH
OTJIA/IKU U Ha CTaJHNH MOATOTOBKH OKOHUYATENBHON BEPCHH MPOAYKTa JOJKHA MPOBOAUTHCS HEMHOTO T10-
pazaomy. Cpena Visual Studio cmoco6Ha mMOHMMATh 3TO, TOCKOJIBKY COXpaHseT HHPOpMaIio 000 Bcex
napaMmerpax, KOTOpble €l HajUIeKUT IepenaBaTh KOMOMIATOpY. JJis MOMIEp>KKH pa3sHBIX BapUAHTOB
KOMITOHOBKHM mpoekTa Visual Studio morpeOyeTcsi coxpaHsaTh MoM00HYI0 HHpOpManui B Ooliee yeM
OJTHOM HK3eMIulsipe. PasHble »K3eMIUIsipbl TakoW HHQOpMaluu Ha3bIBaroTcs KoHpurypamusmu. [Ipu
co3manuu mpoekra Visual Studio aBTOMaTmyecku mpejuiaraeT Ha BbIOOp JBE TakuX KOH(UTrypanuw,
KOTOpbIE Ha3bIBAIOTCS, COOTBETCTBEHHO, Debug (OT1ananka) u Release (Beimyck):

- Kougueypayuss Debug o0OBIYHO yKa3bIBa€T, YTO HUKAKHUE OIEpalldd T0 ONTHUMH3ALUU
BBITIONHATHCS HE JIOJDKHBI, B HCIIOJNHSAEMOM KOJ€ JOJKHA MPHUCYTCTBOBATH JOMOJHUTENbHAS
oTiamoyHas WHOpMANMs, a KOMIWIATOP JOJDKEH NpeAronararb, 4TOo B KOJE OIpeneseH
MIPENPOLIECCOPHBINA CUMBOJ O0Tianku Debug, ecnu ToiabKo OH HEe ObUI IBHO OTMEHEH C ITOMOIIBIO
nupekTuBbl #undefined.

- Kongueypayuss Release yka3bpIBaeT, 4YTO KOMIHISATOP JOJDKEH TIPOBOAWUTH B OTHOIICHUH
KOMITWJIMPYEMOTO KOJla ONTHUMHU3AILMI0, B HCIOIHAEMOM KOAE HE OJKHO TMPUCYTCTBOBATh
HUKAKOH JIOTIOJIHUTENFHOW WHGOpPMAIMK, a KOMIWISATOP HE JOJDKEH TMPEAIoNiaraTh HaIWJHe
npernporeccopHoro cumpoia Debug.

MOXHO Tak)Ke OMNpeneNsaTh COOCTBEHHBIE KOHPHUTypamuu. DTO HEO0OXOIMMO, HANpUMep, s
KOMITOHOBKH TIPUJIOXKEHHSI C HECKOJIbKMMHU OTIHYAIOMUMUCS BepcusMu. PaHplie u3-3a mpoliem,
CBs3aHHBIX C¢ momuepxkkoi komupoBku Unicode B Windows NT, Ho He B Windows 95, mius MHOTHX
npoekToB Ha C++ OBUIO MPHUHATO CO3/aBaTh JBe KoH(purypaumm — oany jis Unicode, a BTopyro
st MBCS (multibyte character set — nHabop MHOTOOAHTHBIX CHMBOJIOB).

BoinosiHenue padoThl:

1. Pa3paboTaiiTe MpoeKT B COOTBETCTBHU C BAPUAHTOM.

2. mepeianTe B peKuM OTiaaku. [Ipy OoCTaHOBKE BBITIOJHEHUS MPOTPaMMbI 100aBHTE B OKHO
MIPOCMOTpa HAMMEHOBAHHUS HECKOJIBKUX MHTEpecyronux Bac nepeMeHHbIX.



3. Be3oBute okHO mpocmotpa. Jlaiiee BBIMOTHANWTE MporpaMMy IO ImaraMm. B okHe mpocMoTpa
MO>KHO HaOJro1aTh HHTEpecytonue Bac nepemeHHsbIe.

4. YcraHOBHTE B IPOrpaMMe€ HECKOJIBKO KOHTPOJIBHBIX TOUYEK M 3allyCTUTE MPOrpaMMy Ha
BBIIOJIHEHUE.

5. [IpocMoTpuTe 3HaUEHUs HHTEpECYOIMUX Bac nepeMeHHBIX ¢ IOMOILIBI0 OKHA IPOCMOTPA, TaK
e KaK 3TO OBUIO MPEAI0KEHO B MPEIBITYIIEM ITyHKTE.

6. Ilpu ocTaHOBKE BBINOJHEHHS MPOrPaMMbl OTKPOWTE OKHO M TMPOCMOTPUTE 3HAUCHUS
uHTepecytomux Bac mepemennbix. M3MeHuTe 3HaueHHE KaKoW-HUOYIb MEPEMEHHOM, 3amKcaB HOBOE B
OKHO.

7. BBIMIOJHUTE TaKOE K€ 3a/1aHusl, UCIOJIb3ys TOYKH ocTaHoBa (Breakpoint).

8. IlpomomxuTte oTiIagKy paszpabaTbiBaeMOW MpPOTpaMMbl, HCIONb3Yysl HABBIKK PadOTHI C
OTJIQTYUKOM.

4 Uncneknus KoJaa Moy 1eil mpoeKkTa

He Bo Bcex cnyyasx BO3MOXHA pa3pabOTKa AaBTOMAaTHYECKUX MIM XOTS OBl YETKO
(bopManTM30BaHHBIX PYYHBIX TECTOB Ui HPOBEPKH (DYHKIIMOHAIBLHOCTH TMPOTPAMMHON CHCTEMBL. B
HEKOTOPBIX CIIy4asX BBIIOJHEHHE MPOrPaMMHOIO KO/, MOJBEPraeMoro TECTUPOBAHUIO, HEBO3MOKHO B
YCIIOBUSIX, CO3JaBa€MblX TECTOBBIM OKpYKEHHEM (HampuMep, BO BCTPOEHHBIX CHUCTEMaX, €CIU
MPOrPaMMHBIN KOJ TpeaHa3HaueH i 0OpaOOTKH HMCKIIIOUUTENBHBIX CUTYallMid, CO37aBa€MbIX TOJBKO
IpU YCTAaHOBKE CHUCTEMBl Ha pealibHOE 00opyaoBaHue). B apyrux ciydasx BepuHUIMpYyeTCs HE
MIPOrpaMMHBIN KOJA, @ IPOEKTHas JOKYMEHTAlMsl Ha CHCTEMY, KOTOPYHO Helb3s ''BBIIOJHUTH' WIH
CO3/1aTh JJIsl HEE OT/AEJbHBbIE TECTOBbIE MpUMeEphl. 1 B TeX M B APYrux ciaydasx oObIYHO MPHUOEraroT K
METOAY 3KCHEPTHBIX uccIe10BaHUI IPOrpaMMHOTI0 KOoJIa W JOKYMEHTaluu
HAa KOPPEKMHOCMb WA HENPOMUBOPEUUBOCTb.

Takue 5SKCHepTHBIE HCCIEIOBAaHUS OOBIYHO HA3BIBAIOT WHCHEKUUAMU WM HPOCMOTPaMH.
CymiecTByeT JBa TUIa HHCIEKUUH — HeopMaibHbIE U (POpMalbHBIE.

@opmasbHass MHCIEKIUS SBISAETCS YETKO YIPABISAEMBIM IIPOLECCOM, CTPYKTypa KOTOPOIO
OOBIYHO YETKO OINpeeNsieTcss COOTBETCTBYIOIIMM CTaHAapToM mpoekra. Takum oOpa3zom, Bce
(dopmanbHble HMHCHEKIMM HMEIOT OJMHAKOBYIO CTPYKTYpPY M OJMHAKOBBIE BBIXOJHBIE JOKYMEHTHI,
KOTOpBIE 3aT€M HCIOJIB3YIOTCS IIPU pa3paboTKe.

@dakT Havyanma (GOpMaIbHONM MHCIEKLIHU YETKO (QUKCHpyeTcss B oOImied 0a3e JaHHBIX MPOEKTa.
Takxe (QUKCUPYIOTCS TOKYMEHTBI, IOJIBEPraeMble WHCIEKLWH, CIHUCKH 3aMEYaHMM, OTCJIEKUBAIOTCS
BHECEHHBIE 10 3aMEYaHUIM U3MEHEHHsI. DTUM (opMaibHasi MHCIEKIUS T0X0)Ka Ha aBTOMAaTU3UPOBAHHOE
TECTUPOBAHUE — CIUCKM 3aMEYaHU HMMEIOT MHOTO OOIIEro ¢ OTYETaMHU O BBIIOJHEHHWU TECTOBBIX
IIPUMEPOB.

B xome ¢opManbHON WHCHIEKIIMU TPYIION CHIENHAIKUCTOB OCYIIECTBISICTCS HE3aBUCHUMAs
IIPOBEPKA COOTBETCTBUSl MHCIIEKTHPYEMBIX JIOKYMEHTOB MCXOAHBIM JOKyMeHTaM. He3zaBucuMmocTh
MIPOBEPKU 00O€CreYnBaeTCsl TEM, YTO OHA OCYIIECTBIISIETCS WHCIEKTOpaMH, HE Y4YacTBOBABIIMMHU B
pa3paboTke HMHCIEKTUPYEMOTo TOKyMeHTa. Bxomamu mnporecca (opManbHOM WHCHEKIMU SBISIOTCS
WHCIEKTUPYEMbIE JOKYMEHTbl M HCXOJHBIE JIOKYMEHTBHI, a BBIXOJAaMH — MaTepHalbl WHCIEKIIHH,
BKJIIOYAIOIIUE CHUCOK OOHApYKEHHBIX HECOOTBETCTBUI M pelieHHe o0 M3MEHEHUH cTaTryca
MHCIEKTUPYEMBIX JOKYMEHTOB. puc. 1 mmmoctpupyer mecmo (HopMaabHOM HMHCIEKIMH B Ipoliecce
pa3pabOTKK MPOTPAMMHBIX CHCTEM.
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Puc.1. Mecto ¢opmasibHON MHCTIEKIIMH B ITpoLiecce pa3pabOoTKU IPOrpaMMHBIX CHCTEM

Xox padoThI:

3aganue 3. Crenqys ykasaHusiM, cO3JaiiTe HporpaMMmy, KOTOpasl 3allpallidBaeT y HOBOIO
COTpYZIHUKA HMs, GaMIIUI0 U AaTy poxkaeHus. Bel Oynere XpaHuTh 3Ty MH(OpMAILUIO B CBOMCTBaX
HOBOTO KJlacca ¢ MMeHeM Person, W co3maauTe METOJ Kiacca, KOTOPBIH OyAeT BBIUYMCIATH TEKYIIHid
BO3PACT HOBOI'O COTPYAHHUKA. DTOT MPOEKT HAy4UT BacC CO3/aBaTh COOCTBEHHBIE KIIACCHI, SK3EMILISAPHI
KJ1acCOB (OOBEKTHI) a TAKKE KaK UCIOIB30BATh ITH KJIACCHI B IPOIIeypax COOBITHI Ballei MPOrpaMMBbl.

JloGaBneHue B Balll IPOEKT HOBOT'O Kjacca

Knacc, onpeneneHHbli oib30BaTeneM, MO3BOJISET ONPECIIUTh B IpOrpaMMe Ballld COOCTBEHHBIE
00BEKTHI, KOTOPbIE UMEIOT CBOMCTBA, METOJIbI M COOBITHS, TOYHO TaK K€, KaK 0OBEKTHI, CO3/JaBaeMble Ha
dhopmax Windows ¢ momoIipio 37eMeHTOB yrpaBiaeHus u3 Ob6nactu 35meMeHToB. UToObI 100aBUTH B Balll
MIPOEKT HOBBIN Kiacc, menkHute B MeHto [Ipoekt (Project) Ha komanae Jlo6aButs kmacc (AddClass), a
3aTeM OIPEIeNIUTe 3TOT KIIACC C MOMOIIBI0 KOJ@ MPOTPAMMBI M HECKOJIBKHX HOBBIX KJIFOUEBBIX CIIOB
VisualBasic.

Cosznanue npoexrta PersonClass

1. Bamycrute MicrosoftVisualStudio2019, 3arem co3naiite B CBOCH Mamke HOBBIM MPOEKT C
umenem MyPersonClass.

2. Ucnonw3yiite snement ympasienus Label u no6aBere B BepxHeit wactu popmber Forml
JUTMHHYIO METKY.

3. MHcnonw3yiite smemeHT ympasieHus 1eXtBOX m HapucyiiTe MmMoa METKOH JBa MIMPOKHX
TEKCTOBOTO TOJIS.

4. Hcnons3yiite anement yrnpasieaus DateTimePicker u napucyiite moa TEKCTOBBIMU TOJISIMH
00BEKT BbIOOpA J1aThl M BPEMEHHU.

5. MHcnonb3yiite smeMeHT ympasieHus Button um napucyiite mox o0OBbeKTOM BbIOOpa JaThl U
BPEMEHU KHOIIKY.

6. VYcranoBuTte 111 00BEKTOB (POPMBI CIISAYIOIINE CBOWCTRA:

O0BLeKT CBoiicTBO YcTaHoBka

Labell Text Breaute nms, paMuuio U qaTy poXKIACHUS COTPYTHUKA.

TextBox1 Text v




TextBox2 Text Ddamunns

Buttonl Text OT00pa3uTh 3anuch

Forml Text Kiacc Person

7. Bama ¢opma noymKHa BBITISACTH TPUMEPHO TaK.

Orto 06a3oBbIii WHTEpdeic monbp3oBaTens UIsi (GOPMBI, KOTOpas OMpPENesseT 3amuch HOBOTO
coTpyaHuka Gupmbl. (Jta popma HE MOIKIIOYECHA K 0a3e JaHHBIX, TAK YTO XPAHUTHCS MOXKET TOJBKO
onHa 3amuch.) Termeph BBl JOKHBI JTOOABUTH B MPOEKT KiIacc AJs XpaHCHHS WHPOPMAIMU W3 ITOU
3aIKCH.

8. Ulenkuure Ha KOoMauae Jobasume knacc(AddClass) B menro Ilpoexm (Project). VisualStudio
OTKPOET UAJIOTOBOE OKHO J[obasnenue Hogoeo snemenma (AddNewltem), mokazaHHOE HUXKE.

JuanoroBoe okHo JloOaBiieHHE HOBOTO 3JIEMEHTA JJAeT BOBMOXKHOCTB 3aJIaTh UMl Balllero Kiiacca.
Korna BbI mpucBonTe MM, OOpaTHTE BHHUMAaHUE, YTO Bbl MOXKETE€ COXPAaHHTh B HOBOM MOJYJIE Kiacca
HECKOJIbKO KJIACCOB U yKa3aTh UMs1, KOTOpOE OYIET i HUX OOIIUM.

9. Bseaure B TekcroBoM moiie Mwms(Name) ums Person.vb, a 3arem menkuure /Jobasums.
VisualStudio otkpoet B PegakTope koma mycToi MOAYJb Kitacca U qo0aBUT umMs ¢aitna Person.vb B Bar
poekT B Obo3pesamerne peuienuil, Kak MOKa3aHO HA PUCYHKE.

OO0bsiBJIeHHE TePEeMEHHBIX Kjlacca

[Tox onepaTopom mporpammel PublicClassPerson BBenuTe ciieyromue o0ObsIBICHHS IIEPEMCHHBIX :

3necy BBl OOBSIBISIETE JABE IMEPEMEHHBIE, KOTOphIE OYAYT HCIOIb30BaHbl HCKIIOYUTEIHHO B

MOJyJIe Kjacca JJIi XpaHEHHs 3HAu€HUM JIByX CTPOKOBBIX CBOWCTB. llepemeHHbIE OOBSABIEHBI C
NIOMOIIIBIO KJTF0OYeBOro cioBa Private, tak kak mo coriamenuto VisualBasic mporpaMMUCTBI JTOJIKHBI
JepKaTh BHYTPEHHUE IMEPEMEHHBbIE KJacca 3aKpbITBIMM - JPYTUMH CJIOBaMM, HEAOCTYHMHBIMHU IS
IIPOCMOTpa U3BHE CaMOI'0 MOJTyJIsl Kjlacca.

Co3nanmue cBoiicTB

1. Tloxg oObsiBlIEHHEM IMEPEMEHHBIX BBEAMUTE CIEIYIOIIUH OmepaTop MpOrpaMMbl M HAXMUTE
knasumty (Enter):

OTOT omepaTop CO3/1aeT CBOWCTBO Bamiero kjacca ¢ umeHeM FirstName, koTopoe MMeeT THI
String. Koraa Bbl Haskmere (Enter), VisualStudio HemenaeHHO co31acT CTPYKTypy KoJa AJisi OCTaIbHBIX
JJIEMEHTOB O0BsABICHHUsS CBoicTBa. TpeOyeMbIMH »ieMeHTaMHu sBIstoTCS: Onok  (Get, KOTOpBIH
OTpesieNIsieT, YTO MPOTPaMMUCTHI YBHUAAT, Korjga OyayT mpoBepsth cBoilictBo FirstName, Omok Set,
KOTOPBIii OMPEeNseT, YTO MPOU30iiaeT, Koraa cBoiictBo FirstName Oyaer ycTaHOBIICHO WM H3MEHEHO, U
oneparop EndProperty, KoTopsiii 0TMe4aeT KOHEI MPOIeyphl CBOMCTBA.

2. 3amoyiHuTe CTPYKTYPY MPOLEAYPHI CBOMCTBA TAaK, YTOOBI OHA BBITJIAEIA, KaK MIOKA3aHO HIDKE.

KiroueBoe cimoBo Return ykaseiBaeT, uTo mpu oOpamieHuu K cBoicTBy FirstName oOyner
BO3BpallleHa CTpokoBas nepemerHas Namel. [lpu yctaHOBKe 3HaueHUs CBOMCTBaA 0JIOK Set mprcBanBaeT
nepemerroii Namel crpokoBoe 3Hadenume. OOparture 0co0O€ BHHMMaHHEe Ha TepeMeHHyro Value,
UCTOJIb3yEMYIO B IIPOIielypax CBOWCTB JJIsl 0003HAUEHUS 3HAUEHUsI, KOTOPOE MPUCBAUBAETCS] CBOMCTBY
KJlacca MpHU €ro yCTaHOBKE. XOTS 3TOT CHHTAKCUC MOXET BBITJIETh CTPAHHO, IPOCTO NMOBEPHTE MHE -
MMEHHO TaK CO3JIal0TCs CBOIMCTBA B 3JIEeMEHTaX YIPaBICHUs, XOTs O0Jiee CII0KHbIE CBOMCTBA OYAYT UMETh
3/1€Ch JOMOJIHUTENbHYIO MPOTPAMMHYIO JIOTHKY, KOTOpasi OyneT HMpOBepsATh 3HAYEHHs] U MPOU3BOAUTH
BBIYHCIICHUSL.

3. Ton omepatopom EndProperty BBemmre /s cBoiictBa LastName Bammero kimacca BTOPYIO
nporenypy cBoiictsa. OHa 10JIKHA BBITJISIIETh TAK, KaK MOKA3aHO HUXKE.

OTa mpoleaypa CBOMCTBAa aHAJOTMYHA MEPBOM, 3a HCKIOYEHUEM TOr0, YTO OHA HMCIOJb3YET
BTOPYIO CTPOKOBYIO TiepeMeHHyr0 (Name2), KOTOpyro Bbl OOBSBHIIM B BEpXHEW 4acTH KoJa Kiacca. Bl
3aKOHYMWJIM ONpPEACNSITh JBa CBOWCTBA Balller0 Kjacca. Temepp mepeiaeM K METooy ¢ UMEeHeM Age,
KOTOPBIH OyJeT onpeaesTh TEKYLIH BO3pacT HOBOTO COTPYIHHUKA HA OCHOBE JAAThl POXKICHUS.



Co3nanne merona

[Tox mpouemypotii cBoiictBa LastName Beeaute crnenyroriee onpeaeneHne QyHKINAN:

UrobObl co3naTh METOJ Kilacca, KOTOPBIA BBIMOJHSAET HEKOe JIEHCTBHE, A00aBbTE B Balll Kiacc
npoueaypy Sub. XoTs MHOTHE METOJIbI HE TPEOYIOT JJIsl BBIIOJIHEHHUSI CBOSH pabOThI apryMEHTOB, METO]]
Age, omnpesicIieHHBIA MHOM, TpeOyeT JJIsi CBOMX BhIUMCIeHUN apryMmeHT Birthday tuma Date. 9To meTon
UCIOJIb3YET AJI BBIYMTAHUS J1aThl POKJIEHUS HOBOI'O COTPYAHMKA U3 TEKYIIEW CUCTEMHOH JaThl METOJ
Subtract, u Bo3BpamiaeT 3HaUYCHHUE, BHIPAKEHHOE B JHAX, JEJICHHBIX Ha 365.25 - mpuMepHyO IJIUHY
ogHoro rojxa B aHAx. @ynkuus Int mpeoOpasyeT 3TO 3HAUYEHHE B II€JI0€, U 3TO YHCIO C MOMOIIBIO
ornepaTtopa Return Bo3BpaiaeTcsi B BbI3bIBAIOIIYIO MPOIEAYPY - KaK U B cllydae ¢ 0ObIYHON (PyHKIUEH.

Omnpenenenne kiacca 3akoH4eHo! Bepuurech k hopme FOrml um mcmonb3yliTe HOBBIH Kiacc B
poLeaype cOObITHS.

CoBet. XOTS B 1aHHOM TpUMeEpE 3TO U HE JIENIAN0Ch, B PEaJbHOM MPOEKTE MOJE3HO J0OABUTH B
MOJyJIb KJIacca JIOTUKY JJIsl MPOBEPKU TUIIOB JAHHBIX. JTO JeNaeTcs IS TOro, 4ToObl HEMpaBHJIbHOE
MCTOJIb30BAaHUE CBOWCTB MJIM METOAOB, HE MMPUBOIIIO K BOSHUKHOBEHHIO OUIHOOK BPEMEHH HCIIOJIHEHHUS,
13-32 KOTOPBIX BBIINOJIHEHUE NPOrPAMMBI MOXKET MPEPBATHCS.

Co3nanne 00beKTa ¢ MIOMOIIBIO HOBOT'O KJlacca

1. Illenkuute B Ob03peBarene pemieHnii Ha 3Hauke FOrml.vb, a 3arem Ha KHONKEOTKPHITH B
koHCcTpyKTOpe. [losiBuTCs naTEepdeiic momp3zosarens Forml.

2. Uto6s1 oTKpbITh B Penaktope kona nponeaypy coositus Buttonl Click, caenaiite nBoiHoiM
LIETYOK MBIIIbIO Ha KHOIIKE OTOOPa3UTh 3alUCh.

3. BBenute cienyronmire onepaTopsl MIPOrpaMMmBbl:

Ora mpoueaypa coxpaHseT B 0o0bekTe ¢ uMeHeM Employee, xotopelii mmeer Tmm Person,
3HA4YEHMsI, BBEJICHHbIE NOyb30BareneM. KiroueBoe ci1oBo New yKas3bIBaeT, 4TO Bbl XOTUTE HEMEIJICHHO
co3laTh HOBBIM SK3eMIUsIp oO0bekTa Employee. Temeps HYXKHO OOBSBHTH NMEPEMEHHYIO C ITOMOUIBIO
KJlacca, CO3JaHHOro Bamu camuMu! 3atem mpolenypa oObsBIsSeT mepeMeHHylo ¢ umeHeM DOB tuma
Date. Ona Oyner XpaHUTH JaTy, BBEICHHYIO IOJb30BATEIEM, U YCTaHaBIMBaeT cBoiicTBa FirstName u
LastName o6bexkta EmployeepaBHbIMU UMEHU U (DaMUIIMHU, BBEACHHBIM B JIBa 00BEKTAa TEKCTOBBIX MOJIEH
¢opMbl. 3HaueHHe, BO3BpallaeMoe OOBEKTOM BbIOOpA JAaThl U BPEMEHH, COXpaHSETCS B MEpEeMEHHOU
DOB, a mocnenHuil omneparop HporpaMMbl OTOOpakaeT OKHO COOOIIEHHUs, COJAeprKallee CBOWCTBA
FirstName u LastName, a Takxke BO3pacT HOBOI'O COTPYJIHHUKA, ONPECICHHbII METOA0OM Age, KOTOPHIH
Ipu nepenade B Hero nepemeHHo DOB BozBpamiaer nenoe 3HaueHue. Kak TOIBKO BBl ONpEAETHIN
KJIacC B MOJYJI€ KJIacca, €ro JIETKO MOXHO MCIOJIb30BaTh B MPOLEAYPE COOBITHS.

4. YroObl 3amycTUTh HpOrpaMMmy, mienkHuTe Ha kHomke Hawate omnaaky (F5).B cpene
pa3paboTKy NOSIBUTCSI UHTEpQEIC 1MoIb30BaTeNsl, TOTOBbIM K IPUEMY BalllUX JTAHHBIX.

5. Bsaenute B TekcroBoe noze FirstName Baiie ums, a B TekctoBoe moiie LastName - pamuiuto.

6. IllenkHuTe Ha PacKPBIBAIOIIEMCS CIIICKE 00BEKTa BEIOOPA 1aThl M BPEMEHH, U IIPOKPYTUTE
€ro J10 Balllel JaThl POXKICHUS.

CoBer. Bbl Moxere OBICTPO NMPOKPYTUTH CHHUCOK, IIEIKHYB B OTKPBITOM JIMAJIOrOBOM OKHE
o0beKkTa BBIOOpa naThl Ha mosie roja. llosBATcS HEOOJNBIIME CTPENKH MPOKPYTKH, M BBl CMOXETE
MePEXOIUTh Cpa3y Ha roj BIEpea WIHM Ha3al. Takke MOXXKHO OBICTPO MEPEUTH Ha HYKHBIA BaM MECHII,
LIEJIKHYB Ha M0JI€ MECAL, a 3aTEM Ha MECSLE B TIOSBUBIIEMCS MEHIO.

Bama ¢opma Oyner BeIMISIIETh IPUMEPHO TaK.

7. lenkaure Ha kHonKe OTOOpa3uTh 3anuch. Bama nporpamMma coxpaHseT 3Ha4eHUS] UMEHU U
dbaMuIMM B CBOWCTBAX W MCHOJIB3YeT MeTOJ Age Uil BBIUMCICHHUS TEKYIIEro BO3pacTa HOBOIO
corpyaHuka. [losgBuTcs 1uanoroBoe OKHO C pe3ysbTaToM.

8. UtoOBI 3aKpBITH 3TO OKHO cooOmIeHus, menkauTe Ha OK, a 3aTeM MOodKCTIepUMEHTUPYHTE C
HECKOJIbKUMH Pa3IMYHbIMU 3HAYEHUAMHU J1aT, menkas Ha OTodpa3uTh 3amUch KaXIbli pa3, KOrjga Bbl
MEHSETE 3HAUECHUE T0JIS AAThI POKICHUS.

®opma npeacTaBICHUS pe3ybTaTa:
1. Tekct nomken ObITh HamucaH mpudrom Times New Roman, 12. HtepBan Mexay CTPOKaMU U
a63amamu — 1,5. OtcTym cnesa 1,5. OpueHTanus TekcTa — o MUpUHE CTPaHUIbl. CKPUHIIIOTHI



HeoOXxoauMo noanucaTs. HazBanue npaktuueckoi paboThl, 11e7b paboThI, X0 pabOThI, BEIBOI,
OTBETHI HA KOHTPOJIbHBIEC BOMPOCHI JTOJKHBI OBITh BBICIEHBI dKUPHBIM MIPHPTOM.

2. 3axmroueHue (BHIBOIBI).

CHnucoK KCToJib3yeMOi JINTepaTyphl.

w

KouTtpoJabHble Bonpochl:
Kaxk co3maeTcs 3amuiieHHbIi 010K Koga?
Kak onuceiBaercst mporienypa o0paboTKH KOHKPETHOTO HCKITIOYCHUS?
Kak renepupyercs uckinoyeHue?
Kak MOXHO OTpaHUYUTH CITUCOK UCKITFOUYCHUN, KOTOPHIE MOTYT T€HepUPOBaThCs B (yHKIMH?
Kaxkue ommOku B mporpaMMax CymiecTBYIOT?
UYTo NOHMMAIOT O] OTIAAKON IPOrpaMMbl?
Uewm oTnaaka OTIMYAETCS OT TECTUPOBAHUS?
Yro Takoe oTiaaka’?
Kakue nHCTpyMEHTHI OTJIA KU BaM U3BECTHBI?
0. MeTtonpl OTIaaKH.
1. Kakwue BuapI HHCIIEKIIMY KOJa BBl 3HaeTe?
12. OnpenenuTe MOHATHS KJIacc, IK3EMILISP Kiacca, 0ObEKT.
13. Ha xakwue 3Tamnsl MOKHO Pa30HUTh MPOIIECC CO3/IaHuUsI IK3EMILISIPOB Kiacca.
14. Kak co3natb 0a30BbIi (haiii1 Kiracca, KaKo KOJT OH COJICPIKHT.

RBROoo~NO R WNE

Kpurepun onenku:

Pabora BbINONIHEHA MOJHOCTHIO U HE COJCPKUT OMIMOOK, CTYIEHT YYel M PaccMOTpen
O0COOCHHOCTH MPEAMETHON 00JIACTH ¥ TPAMOTHO MPEICTABUI OTYET — OIEHKA «OTIIMYHOY.

Pabora BbIMOJIHEHA MOJIHOCTBIO, HO COICPXKUT HE Ooyiee NBYX OMIMOOK, CTYOEHT ydel u
paccMoTpesl 0COOEHHOCTH MPEAMETHOM 00JIaCTH ¥ TPaMOTHO MPEACTABUI OTYET — OLIEHKA «XOPOIIO».

Pabora BeImoNHEHA ¢ OmMOKaMH, CTYICHT HE MOJHOCTHIO YUY€l U PacCMOTpen OCOOEHHOCTH
MPEAMETHOM 00JIACTH U MIPEACTABUI KPATKUNA OTUET — OLICHKA «YJOBICTBOPUTEIHLHO.

Pabora BhImonHEeHa ¢ TPyObIMH OIIMOKAaMHU, CTYAEHT HE ydeldl OCOOEHHOCTH MpEeAMETHOMN
00J1acTH, OTYET COCTABJIEH HEIPAMOTHO — OIIEHKA «HEYIOBIETBOPUTEIBHOM.



JlaGopaTopHoe 3aHsTHe Ne 22
TecTtupoBanue nHTep(eiica moab30BaTeIsl CPeICTBAMU HHCTPYMEHTAJIBHOI cpelbl pa3padoTku

Heas: ¢popmupoBaHrEe HABBIKOB Pa3pabOTKU rpa)UUYecKUX IOJIb30BATEIBCKUX MHTEP(EHCOB ¢
ucrnonb3oBanueM cpeacts MS Visual Studio 2019.

Bbinosinus padory, Bol Oyaere:

ymemp:

— Y2 ucnons30BaTh METOABI IS MOTYYEHHs KOJla ¢ 3aJaHHON (PYHKIIMOHAJIBHOCTBIO U CTEIIEHBIO
Ka4yecTBa;

— Y3 aHanmM3MpOBAaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTALIHIO;

— Y6 onpenensaT UCTOYHUKY U IPUEMHUKH JTAHHBIX;

— Y8 BBHINONHATH OTJAJIKY, HUCIIOJB3YS] METOJbI U UHCTPYMEHThI YCIOBHON KOMIUJISILIMU (KJIacCh
Debug u Trace);

— Y9 oueHuBarh pa3mMep MUHUMAIILHOTO Ha0Opa TECTOB;

— Y10 pa3zpabaTbiBaTh TECTOBBIC MTAKETHI U TECTOBBIE CIICHAPUH;

— Y11 BbISIBIATH OIIMOKH B CHCTEMHBIX KOMIIOHEHTAX Ha OCHOBE CTICIU(HUKAIINIA;

— V13 BbIIONHATH TECTUPOBAHUE MHTET PALIHY;

— V14 opranuzoBbIBaTh HOCTOOPaOOTKY JTAHHBIX;

— VY15 co3naBath Kiacchl- UCKITFOUEHHUS HA OCHOBE 0A30BBIX KIIACCOB;

— V16 BbIIONHATH py4yHOE U aBTOMaTU3MPOBAHHOE TECTUPOBAHKE MPOTPAMMHOTO MOJTYJISL;

— Y17 ucnons30BaTh HHCTPYMEHTAIBHbBIE CPEJICTBA OTJIA/IKM IPOTPAMMHBIX POTYKTOB.

MarepuanbHoe ofecnieueHue: MepCOHATIBHBIA KOMIIBIOTEP, cpela MmporpammupoBanust Visual
Studio 2019.

3ananue:

1. Omnpenenuth npeaMeTHYIO 007acTh U cepy MPUMEHEHHSI IPOTPAMMHOI0 IIPOIYKTA.

2. Ompenenuts MENEBYIO ayAUTOPHIO.

3. TloctpouTs ommcarenbHyl0 MOJENb Mosib3oBaTens (mpodwis). Ilpu HeoOxomumocTn —
BBIJICJIATH TPYIIIBI TIOJTH30BATEICH.

4. CdopMupoBaTh MHOXECTBO CIEHapuUeB T[OBEJCHUS  IIOJIb30BaTeNlell HAa  OCHOBAHUM
COCTaBJICHHON MOJIENIH.

5. Boiaenutbs (yHKIMOHAIBHBIE OJOKH MPUIOKEHUS W CXEMY HaBHTallMM MEXIy HUMH

(cTpykTYypy Auanora).
6. IlpoBecTu TecTpoBaHUE UHTEpEiica MOTB30BATENSL.

KpaTkue TeopeTuueckue cBeeHUsI:
Teo Mangen B cBoeld paboTe BBIIENSET YETHIPE dTana pa3paboTKH IMOJIb30BATEIHCKOTO
uHTepdeiica, a IMEHHO:
— cbop u aHaym3 UHGOPMAITUH OT TTOJIb30BaTENCH;
pa3paboTKa MoJIb30BaTEIbCKOTO HHTEpdErica;
MTOCTPOEHHUE TI0JI30BATEILCKOT0 HHTEpdeiica;
MOATBEPKICHNE Ka4eCTBa MOJIb30BaTEILCKOT0 HHTEpdeiica.
[lepBoIii mar — ompeneneHue Npoduiis moib3oBaress. [Ipoduas momp3oBaTens oTBeYaeT Ha
BONpoc: «YTO TpencTaBisSeT Hall Moyb3oBaTrensb?». OH MO3BONSIET HAM COCTABUTH MPEICTABICHHE O
BO3pacTte, 00pa3oBaHUM, IPEANOUYTEHUAX M0Ib30BaTENeH.
Bropoii mar — ananu3 cTosAmx nepes mojab30BaTeNIsIMU 3aad.
AHaM3 CTOANIMX Tepel TNOJb30BATEISIMA 3a7ad — JTO OMNpEIeNIeHHe TOTo, Yero XOTST
MOJIB30BATEIN U KAaKUM 00pa30oM OHH COOMPAIOTCS peliaTh CBOU 3aJIa4u.



KoHnenryanbHOE TMPOEKTUPOBAHUE €CTh OMNpPEICIICHHE OOIel CTPYKTYphl M B3aUMOACHCTBUS
npoaykra. Ilo onpenenenuto Anana Kynepa, KOHIENTyallbHbIE IPUHLMIIBI IPOEKTUPOBAHUS «TIOMOTAOT
OIPENIeJINTh CYIIHOCTh NMPOAYKTAa U €ro MECTO B 0ojee IIMPOKOM KOHTEKCTE HUCIOJIb30BaHUS, KOTOPBIM
TpeOyeTcs MOIb30BATEIISIM.

KoHnuenryanbHOE NPOEKTUPOBAHUE BKIIIOYAET:

— ompeneneHue TUna nHTepderica Oyaymero NpuaoKeHus: (MOHOTIONbHBIN, BPeMEHHBIN, (DOHOBBIH);
— OpraHM3aluio HHPPacTpyKTyphl B3aUMOAEHCTBHS;

CornacHo omnpeaenenuto Anana Kynepa, tun wuHTepdelica omnpezaenser IOBEIEHUYECKYIO
CYIIHOCTb TNPOJYKTa, TO €CTh TO, KaKk OH HpPeIbABISET ce0s moip3oBarento. Tum mHTEpdeiica — 3To
CIoco0 onucaTh TO, KAK MHOTO BHUMAHUS I10JIb30BaTeNb OyIeT yAeJATh B3aUMOAEHCTBHIO C IIPOAYKTOM,
Y KaKuM 00pa3oM MpOAYKT OyIeT pearupoBaTh Ha 3TO BHUMAaHHE.

Cnenyer OTMETUTh 3aBUCHUMOCTh THIIA HHTepdeiica OT HCHOJIb3YeMOM TEXHHUYECKOU
w1aTGOpMbl: TEPCOHANBHOTO KOMIbIOTepa, WHTepHET, WHPOPMAMOHHBIA KHOCK, MOOWIBHOE
YCTPONCTBO, OBITOBasi TEXHUKA.

[TpuMeHUTENBHO K MpOrpaMMaM, KOTOPbIE pa3padaThIBatOTCs ISl COBPEMEHHBIX MEPCOHAIBHBIX
KOMIIBIOTEPOB, B JINTEPATYpE TAKKe UCIOIb3YeTCs] TEPMUH «HACTOJIBHOE MPUIIOKEHHUEY.

WnTepdeiic HACTONBHBIX MPWIOKEHUH MOMXHO OTHECTH K OJHOMY M3 TpPEX THUIIOB:
MOHOTIOJIbHBIN, BPEMEHHBIN U (POHOBBIH.

K nmnpunoxeHusM MmoHononvno2o muna OTHOCATCS IPOrPAMMBbI, KOTOpPbIE MOJIHOCTBIO
3aBJIa/IeBAlOT BHUMAaHMEM II0JIb30BATeNsl Ha JUIMTENbHbIE NEepuojbl BpeMeHH. Jljis NpoayKTOB C
MOHOTIOJIBHBIM HMHTEp(EHcOM XapakTepHa IHTEIbHAas paboTa B TEYEHUE JIUTEIBHBIX OTPE3KOB
BpeMeHu. B mporecce pabota mosbp30oBaTenas MOHOIOJBHBIM MPOAYKT SIBJISETCS €ro OCHOBHBIM
WHCTPYMEHTOM H IPe00IaiaeT Hajl OCTaIbHBIMH.

[Tpunoxenue epemennoco muna NUPUXOAUT M YXOOUT, Npemyaras OJHY (QYHKLUHUIO MU
OrpaHUYEHHBIH HAOOp CBSA3AHHBIX C 3TOW (PYHKIMEH 3IeMEHTOB yrpaBieHus. [Ipuioxenne 3Toro Tuma
BBI3BIBACTCSI IPU HEOOXOJIUMOCTH, AETAeT CBOIO PadOTy M OBICTPO MCYE3AET, MO3BOJIAA I0JIb30BATEIIO
MPOJO/KUTh TPEPBAaHHYIO (KaK MpPaBUJIO, B OKHE MOHOIOJBHOIO TPUIOKEHUS) AEATEIbHOCTb.
Tunuyseli npumep cueHapust paboThl C BpeMEHHBIM MpUiIokeHneM — BbI30B [IpoBognuka Windows mis
MIOKMCKA M OTKPBITUS Ipyroro (aiiyia B TO BpeMs, KOr/ia MoJIb30BaTelb yXKe peJakTupyeT oauH daiin B MS
Word.

@DOHOBBIMM Ha3bIBAIOT MPHUJIOKEHHUS, KOTOpPblE B HOPMAJIbHOM «pabodyeM» COCTOSHHUMU He
B3aMMOJEICTBYIOT C MOJIb30BaTeneM. Takue nporpaMMbl BBIITOJIHAIOT 33/1a4K, KOTOPBIE B LIEJIOM BaXkKHBI,
HO He TpeOyIOT BMeIIaTeNbCTBa Mosib3oBarens. [I[pumMepsl: apaiiBep npuHTEpa, MOJKIOYEHHUE K CETH.

WNHdpacTpykTypa B3auMOJECHCTBUS BKJIIOYAaeT BapHaHThl MOBeAeHUs NpuiiokeHus. Co3ngaHue
UH(QPaCTPYKTYphl B3aUMOJCHCTBUS MpEIoaaraeT BoINOJIHEHNE IeCTH maroB [2, c. 164]:

Hlar 1. Onpenenenue popM-pakTopa, TUIA MPUIIOKEHHS U CITIOCOOOB YIPaBICHHUS.

[Har 2. Onpenenenue GyHKIUOHATBHBIX U HHOOPMALIMOHHBIX 3JIEMEHTOB.

[Tar 3. Onpenenenue GyHKIMOHAIBHBIX TPYII U HEPAPXUUECKHUX CBSI3EH MEXy HUMHU.

[ar 4. MaketupoBanue o61ielt HHGPACTPYKTYphl B3aUMOJICHCTBHSL.

ar 5. Co3nanue KIFOYEBBIX CLIEHAPUEB.

[Iar 6. BermoaHeHNE MPOBEPOYHBIX CIICHAPHEB IS BEPUPUKAIIMH PEIICHHH.

®opmM-(hakTop — 3TO 3aBUCUMOCTh BHJIA IOJIb30BATEIBCKOTO MHTEpdeEiica OT HCIOIb3yeMOil
TEXHUYECKOH TIaT(POPMEI.

OyHKIMOHATbHBIE 1 MHPOPMALMOHHBIE 3JIEMEHTBHl — 3TO 3pUMBIE MpeACTaBIeHUs (QYHKIHMNA U
JAHHBIX, JIOCTYIIHbIE TIIOJIb30BATENI0 IOCPEACTBOM HHTepderica. ITO KOHKPETHbIE IPOSBICHUS
(GYHKIMOHATIBHBIX U MHOOPMAIIMOHHBIX TOTPEOHOCTEH, BBIABIECHHBIX HA CTa/IMU BBIPAOOTKH TPEOOBAHHIA.

WupopmalinoHHbIE JIEMEHTHI — 3TO, KaK MPaBuiIo, PyHIaMeHTaIbHbIE 00bEKTHl HHTEPAKTHBHBIX
IIPOAYKTOB.

OYHKIMOHAIbHBIE 3JEMEHTHl — 93TO ONEpalUU, KOTOPbIE MOTYT BBINOJHATHCA Hal
MH(POPMALIMOHHBIMM OOBEKTaMU U MPEJICTABISAIONIMMU 3TH OOBEKTHI 3JeMeHTaMu uHTepgeiica. B
OOJIBIITMHCTBE CydaeB (PyHKIIMOHAIBHBIC 3JIEMEHTHI IPEICTABIIIOT COO0H MHCTPYMEHTHI, paOOTAOIIHE C
MH(OPMALIMOHHBIMH JIEMEHTAMHU, a TaK)Ke KOHTEHHEPHI, coiepKaliie HHPOPMAIIMOHHBIC SJIEMEHTHI.



MaketupoBanue o0me HHPPACTPYKTypsl B3auMopaeucTBus Amanom Kymepom [2, c. 169]
OXapaKkTepU30BaHO Kak «¢paza TPSIMOYroJbHUKOB», TIIOCKOJNBKY OSCKH3bl Oynaymiero wuHTepdeiica
HAYMHAIOTCSI C pa3/ieJIeHHs] KaXJO0Tro MPEJCTaBICHUs] HAa MPSMOYTroJjbHbIE 00JIACTH, COOTBETCTBYIOILIUE
MaHessIM, AJIEMEHTaM YIPaBJICHUS U JIPYTrUM BBICOKOYPOBHEBBIM KOHTeWHepaM. [Ipu 3ToM Kaxaomy
MPSIMOYTOJIbHUKY JaceTCsi CBOC Ha3BaHHWE U TOKa3bIBaeTcs, KaKUM 00pa3oM oOJlHA TPYIa 3JIEMEHTOB
MOXKET BIMATH Ha japyrue. ColepikaTeslbHO 3TOT LAl MpeJHA3HAuYeH JUIsl MCCIENO0BAHUS Pa3IMYHBIX
BapHaHTOB MpelcTaBieHuss UHGopMalu U (GYHKIMOHATBHOCTU B MHTepdelice, mMpyu ATOM 3aTpaTbl Ha
BHECEHUE U3MEHEHUH JIOJDKHBI OBITh MUHUMAJIBHEI.

M3BeCTHEHI 1Ba BUJIa MAKETOB: C KECTKOW KOMITOHOBKOW M 0€3 KOMIIOHOBKH.

[Tpu 3TOM Maker ¢ )K€CTKOH KOMIIOHOBKOM:

—  COJIEPKUT B3aMMHOE PACIIOJIOKEHHE SJIEMEHTOB U BU3yalIbHYIO HH(OPMAIHIO O MPHOPUTETAX;
— OrpaHMyMBacT paboTy rpauuecKoro au3anHepa.
O s MakeTa 0€3 KOMIIOHOBKH XapaKTepHO TO, YTO OH:
— HE COAEPXKHUT rpa)uuecKoro mpeacTaBICHUs JIEMEHTOB;
— COJEPKUT TEKCTOBOE OIIMCAHUE FJIEMEHTOB U UX IPHOPUTETOB;
— He orpaHu4MBaeT paboTy rpaduvecKkoro au3aiiHepa.

Cuenapuit ompenensiercss Ananom Kynepom Kak CpeacTBO OIMCAaHUS HJEAIBHOIO JUIs
MOJIb30BaTeNs B3auMOJeHCcTBU. MCTOKM 3TOro moHSATHS BOCXOAAT K myoOnukanusm coodbmiectBa HCI
(Human-Computer Interaction — B3auMoJeiicTBUE YeJOBEKa M KOMIIBIOTEpA), TJC OHO YBS3BIBAJIOCH C
yKa3aHUEM Ha METO]l pEeLIeHUs 3a7a4 IPOECKTUPOBAHUS Yepe3 KOHKPETU3ALNI0, KOTOPasi IOHUMAIACh KaK
WCTIOJIB30BAaHUE CIENHUATBHO COCTABJIEHHOTO pacckas3a, 4YTOOBl OJHOBPEMEHHO KOHCTPYHMPOBATh U
WUTIOCTPUPOBAaTh MpPOEKTHbIE pemieHus [2, c¢. 148]. IlpuMeHeHue cCleHaApHOTO TMOAXO0Ja K
MPOEKTHUPOBAHMUIO, KaK Mmoka3zaHo B kaure Kappomna «Making Use» (Carroll, 2000), cocpenoroueHo Ha
OMMCAaHUU TOTO, KAK IOJIb30BATEIM PEIIAIOT 3aJauyd. Takoe ONHCaHUEe BKIIOYAET XAPAKTEPUCTUKY
OOCTaHOBKM pabodyeil cpemapl, a TakKe areHTOB, WM JCHCTBYIOIIUX JIMIl, KOTOPBIE SBIISIOTCS
abCTpaKTHBIMHU MPEICTABUTEISIMH MOJTb30BATENEH.

CueHapuy, OCHOBaHHbIE Ha II€PCOHAXaX, €CThb KpaTKHe ONUCaHWs OJHOro UM Ooiee
MEPCOHAXKEW, TPUMEHSIOINX MPOTPAMMHBIN MPOAYKT AJI1 AOCTUKEHUSI KOHKPETHbIX Leneid. CieHapuu
MO3BOJISIIOT HA4YMHATh IPOEKTUPOBAHUME C paccKa3a, OMMCHIBAIOLIErO HCaIbHBIH C TOYKH 3pPEHUS
MePCOHAXKa OTBIT, MPU ATOM (HOKYCHPYsI BHUMAHHE Ha JIIOASX, MX 00pa3e MBICIH U MOBEACHUU.

[Iporuiecc BbIpabOTKH TPeOOBAHHI C HCMOJIb30BAaHUEM IMEPCOHAKEN U CIIEHAPHUEB COCTOUT W3
CJIEIYIOLIUX MSATH IIaroB:

[Iar 1. ITocranoBka 3a7a4 u omnpeeraecHue oopasa mpoIyKTa.

[Tar 2. Mo3roBoii wWTypMm.

[IIar 3. BeisgBieHne 0)XKugaHUN IEPCOHAKEN.

[ar 4. PazpaboTKa KOHTEKCTHBIX CIIEHApHEB.

[ar 5. BeisiBienue TpeGoBaHMIA.

KitoueBoil crieHapuii ONMUCHIBAET B3aUMOJCHCTBUE IEpCOHaka C CHUCTEMOW B TEPMHUHAX
JIEKCUKOHA UHGPACTPYKTYpbl B3aumoeiicTBus. OH oTpakaeT MarucTpajibHble IyTH BHYTpU UHTep(deiica,
UCMOJIb3yeMble IEPCOHAXEM Yallle BCEro (HampuMmep, exxeIHeBHO). KitoueBble clieHapun cocpeoTOUEHbI
Ha 3a7a4ax. Hampumep, B citydae mprIOKeHUs 7151 paOOTHI C SJIEKTPOHHOW MOYTON KITFOYEBBIEC JTCHUCTBUS
— 9TO MPOCMOTP U CO3/JaHHE HOBBIX COOOIIEHHUH, a HE HACTPOWKA HOBOT'O IIOYTOBOTO CEPBEPA.

KiroueBsie cuieHapuu, Kak IpaBUIIO, SIBJISIOTCS PE3yJIbTaTOM Pa3BUTHSI KOHTEKCTHBIX CLIEHAPHEB,
HO IIEJICHATNPABIICHHO OIMKCHIBAIOT B3aUMOJICHCTBHE MEPCOHAXKA C PA3TUYHBIMU (DYHKIIMOHAIBHBIMH H
MH(OPMALIMOHHBIMU 3JIEMEHTaMH, COCTABIISIOIIMMU OOIIYI0 HH(PPACTPYKTYPY B3aUMOJE CTBUSI.

KoHTeKkcTHBIE clieHapuM COCPEIOTOYCHBI Ha IENisAX, JK€ KIIYeBble CIIeHApuu OoJbIle
COCpEeNOTOUYEHBI Ha 3a/layaX, HAMEKHM Ha KOTOpPbIE WJIM OMUCAHHS KOTOPBIX COJEP’KATCS B KOHTEKCTHBIX
CLICHapHsX.

Brinosinenue padorbi:

B kayecTBe OCHOBBI UIsi BBHINIOJHEHUS JaHHOW J1TaOOpaTOpHOW pabOThl MpesiaraeTcs
MCIOJIb30BaTh OJTHO U3 paHee pa3paboTaHHBIX HMHU MIPUIIOKECHUN.



IIpenmernas o0sactb W cepa npumeHenusi. [IpaBuibHOE ONpeAENICeHUE ITUX AaCHEKTOB
ABNSIETCA OCHOBOM Ut pa3paboTku Ul B WacTHOCTH M Bcero mpuiiokeHus B 1ienoM. OmpenesieHue
1eJieBOM ayIMTOPUM, HAIIPABJICH Ha BBIJEICHHUE U3 OOIIe Macchl TpyMIbl (WK TPYII) HOTEHIUAIbHBIX
noJsib30Baresiell paspabarbiBaeMoi mporpamMmbl. EcTecTBEHHO, 4YTO WEiIM, 3aJadyd, CIHOCOOHOCTH H
BO3MO>XHOCTH TPYIII NOJIb30BaTeNel OyayT CyIIECTBEHHO Pa3inyaThCs.

Mopenb nojb3oBateisi, Uiu npoguis, GopMUpyeTCs B pe3ysibTaTe aHAIM3a LEIEBBIX TPYIIIL.
Ona otpaxkaer HauOosiee o0OIIKME YEPTHI, XapaKTEepHbIC [UIsl MPEICTABUTENEH TPYIIbl U MOXET
MPEJCTABIATH CICTYIONTYI0 HH(POPMAIIHIO O MOJIb30BaTENIE:

— couualbHbIe U IeMorpapuiecKie XapaKTepUCTHKHU (BO3PaCT, 10JI, OCHOBHOM SI3bIK, PO/ 3aHSTUH,

NOoTPeOHOCTH, TPUBBIYKH U T.I1.).

—  YPOBEHb KOMIIBIOTEPHOI IPAMOTHOCTH.
— 1IeJIb U 33/1a4y, pEIIaeMbIE M10JIb30BaTENIEM.
— OKpyxXeHue (paboyee MecTO, KOHPUrypauus OOOpYyIOBaHUS, HCIIOJIb3yeMasi OIepalloHHas

cHucTeMa M T.11.)

— TpeboBaHUsl, cCIEU(PUYHBIE 111 KOHKPETHOMN 11€JIEBOM TPYIIIIHI.

[Tocne BbLIETCHHS OJHOTO WM HECKOJIBKMX OCHOBHBIX Mpo(duield Moiap30BaTeieid u
omnpeneeHusl 3a1ay, CTOSIIMX IMepe] HUMH, NEepeXolsaT K CIEAyHUeMy 3Tany npoekThupoBaHus. OH
CBSI3aH C COCTABJICHHEM I0JIb30BATEJbCKUX cueHapueB. ClieHapuii — 3TO ONMCaHHE JEHUCTBUH,
BBIIIOJIHSIEMBIX TOJIB30BATEJIEM B paMKaxX pELICHUs KOHKPETHOW 3a/lauyd Ha MYTH JOCTHKEHUS €ro LENH.
OueBHIHO, YTO IOCTUTHYTh HEKOTOPOM LIEIM MOKHO, pemas paj 3afad. Kaxayro ux HUX MOJb30BaTellb
MOXKET pelaTh HECKOJbKUMU CIHOCOOAMH, CIIEIOBATEeNbHO, MOJIKHO OBITH C(HOPMHUPOBAHO HECKOJIBKO
cueHapuen. Uem 0osbliie ux OyAeT, TEM HUXKE BEPOSTHOCTb TOTO, YTO HEKOTOPBIE KIIFOUEBbIE OOBEKTHI U
oreparuy Oya1yT yIyleHBbI.

®dopma npeacTaBIeHNs pe3yabTaTa:
1. Texkct nomken ObITh HamcaH mpudtom Times New Roman, 12. MarepBan Mekay CTPOKaMH U
a63zanamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo MUpPUHE CTpaHULbl. CKPUHILIOTHI
HeoOxoanMo nojanucats. Ha3panue npakTudeckoil paboTsl, 11es1b paboThl, X0 PabOThl, BBIBOJ,
OTBETHI Ha KOHTPOJIbHBIC BOMPOCHI JIOJKHBI OBITh BBIICIICHBI KHUPHBIM MPHPTOM.
3akroueHue (BHIBOJIBI).
3. CHHCcOK NCIOIB3yEeMOM JIUTEPATypPHI.

N

KonTpoJibHbIe BONPOCHI:

Urto takoe untepdeiic?

Kaxue TumsI mosib30BaTeIbCKUX HHTEPPEHCOB CYIIECTBYIOT?

[Tepeuncnure Tansl pa3pabOTKU NOIb30BATENBCKUX HHTEP(EHcoB?

K kakomy Tuny unrepdeiicoB OyaeT oTHOCUTbCS MHTep(elic, pa3paboTaHHBIA B JaHHON
nabopaTopHoii pabote?

Kakue moznenu natep¢eiicoB CymecTByroT?

Kakas mogens unrepgeiica 6yaer ucrnonb3oBaHa B JaHHOM pabote?

Yro Takoe guanor?

Kakue THIbl 11aaoroB CymecTByoT?

Kakue popmsl auanora Bel 3Haete?

10 Kakoii Tun nuanora u xakas ¢popma auasnora OyJeT UCIOIb30BaHa B JaHHOM padbote?

el S

©o~No O

Kpurtepun ouenku:

PaboTa BbINOIHEHA MTOJHOCTBIO U HE COACPIKUT OIMUOOK, CTYICHT Y4el U PacCMOTpPET OCOOEHHOCTH
IIPEIMETHOM 00aCTH ¥ IPaMOTHO MPEACTABUI OTUET — OLIEHKA «OTIMYHOY.

Pabota BbINOIHEHA MOJIHOCTHIO, HO COAEPKUT He OoJiee BYX OIMIMOOK, CTYACHT Y4el U pacCMOTpeN
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaMOTHO MIPEJCTaBUI OTUET — OLEHKA «XOPOILOY.

Pabora BeIONHEHA ¢ OMMOKaMH, CTYACHT HE MOJHOCTHIO y4el W PaccMOTpell OCOOEHHOCTH
IPEeIMETHON 00aCTH U IPEACTaBUI KPATKUI OTUET — OLEHKA «yJOBJIETBOPUTEIBHO.



PaGoTa BeImoHEHA ¢ TpyOBIMU OIMOKaMU, CTYJICHT HE y4el 0COOCHHOCTH MPEAMETHON 00IacTH,
OTYET COCTABJICH HETPAMOTHO — OIICHKA «HEYIOBICTBOPUTEIHLHOY.



JlaGopaTopHoe 3ansiTHe Ne 23
Pa3paboTka TecTOBBIX MOYJIeH MPOEKTA 1Jisl TECTUPOBAHMS OT/IEJIbHBIX MOY.J1€eii, BLINOJIHEHHE
(GYHKIIMOHAILHOTO TeCTHPOBaHNs. [lOKyMeHTHPOBaHHE Pe3yJIbTATOB TECTHPOBAHUS

Heab: O3nHakomiieHHWE € BUJAMM ONTHMMM3ALMM IPOrPaMMbl, ONTUMHU3ALMS HHIAUBUAYAJIBHOIO
MOJyJIsl 10 BBIOpaHHOMY HapameTpy (BpeMs BbINONHEHUs, 00beM mnamstu). CocTaBiIeHHE UTOTOBOTO
OT4YeTa O pe3yabTaTaX TECTUPOBAHUS IIPUTIOKEHHUS.

Bbinosinus padory, Bol Oyere:

ymemp:

— Y2 ucnons30BaTh METOABI IS MOTYYEHHs KOJIa ¢ 3aJaHHON (PYHKIIMOHAJIBHOCTBIO U CTEIIEHBIO
Ka4yecTBa;

— Y3 aHanmu3MpOBaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHIO;

— Y6 onpenensaT MCTOYHUKY U IPHEMHUKH JTAHHBIX;

— Y8 BBHINONHATH OTJAJIKY, UCIIONIB3Ys] METOJIBI U MHCTPYMEHTHI YCIOBHOM KOMITMIIALIMU (KJIacChl
Debug u Trace);

— Y9 oueHuBarh pazmMep MUHUMAIILHOTO Ha0Opa TECTOB;

— Y10 pa3zpabaTbIBaTh TECTOBBIC MTAKETHI M TECTOBBIC CIICHAPUH;

— Y11 BbISIBIATH OIIMOKH B CHCTEMHBIX KOMIIOHEHTAX Ha OCHOBE CTICU(PHUKAIINIA;

— V13 BbIIOJHATH TECTUPOBAHUE MHTET PALHY;

— V14 opranuzoBbIBaTh HOCTOOPAaOOTKY JTAHHBIX;

— VY15 co3naBath Ki1acchl- UCKITFOUEHHUS HA OCHOBE 0A30BBIX KIIACCOB;

— V16 BbIIONHATH py4YHOE U ABTOMaTU3MPOBAHHOE TECTUPOBAHKE MPOIPAMMHOTO MOJTYJISL;

— Y17 ucnons30BaTh HHCTPYMEHTAIBHbBIE CPEJICTBA OTJIA/IKM IPOTPAMMHBIX POTYKTOB.

MarepuanbHoe ofecredyeHHe: TEPCOHAIBHBIM KOMIBIOTEp, Cpela MporpaMMupoBaHus Visual
Studio 20109.

3ananue:

1. Pa3paborarh TecTOBBIE MOAYJEH MPOEKTA IS TECTUPOBAHUS OTAEIbHBIX MOJYyJEH, IPOBECTU
ONITUMM3ALIMIO ITPOrpaMMBI 110 BBIOpaHHOMY ITapaMeTpy.

2. Omnucarp HabOp TecToBBIX crieHapueB s Bepudpukarmuu [10. OnTUMH3HPOBATH TECTOBBIM
Habop. HayunThcst cocTaBisaTh crienudUKauio Juid pa3padoTku TecToB.COCTaBUTh CHENHU(PUKALUIO AT
TECT Ju3aiiHa caiiTa, COTJIacHO BallleMy BapHaHTY, UCIOJIb3YS MOJYYEHHbIE BbIlIe 3HaHUSA. OCHOBBIBASICH
Ha crieu@uKauy TpeOOBaHHM, HanmucaTh HAOOP TECT-KEWCOB I TECTUPOBAHUS caifTa.

3. IIpoBecTn HOKyMEHTHpPOBaHHE PE3yJILTATOB TECTHPOBAHUS IIPOTPAMMHOTO CPEJICTBA.

KpaTkue TeopeTruyeckue cBegeHust:

1 OnTuMH3anus NPOrpaMMHOIO odeceYeHus

OnTtumuzanusi — npeoOpa3oBaHHE IMPOrPaMMbl, COXPAHSIOIIEE €€ CEeMAHTUKY (KOHCTPYKIIMU
sI3bIKa MMPOTPAaMMHPOBAHMS ), HO YMEHbIIAOIIUE €€ pa3Mep U BPEMS BHITIOTHEHHUS.

Bunbl onTuMu3anus nporpaMmsl:

o riio6anpHas (Bcel mporpaMMmal);

o JIOKaJbHast (HECKOJIBKUX COCEIHHUX ONepaTopOB, 00pa3yroNIUX JIMHEHHBIN YIaCTOK);

o KBa3WJIOKanbHast ((parMeHTOB MporpaMmbl (UKCUPOBAHHOH CTPYKTYpHI, HampHuMep,
IIUKJIOB).

Croco0bl ONITUMH3AIIHN:

1. Pasrpy3ka y4acTKOB MOBTOPSIEMOCTH: BEIHECEHUE BBHIYHUCIICHUN M3 MHOTOKPATHO MPOXOAMMBIX
WCIIOJTHAEMBIX YYIaCTKOB IMPOTPaAaMMBbI Ha YIaCTKH IIPOTPaMMBI, PEAKO MPOXOoArUMbIe. TakuM 00pa3om, 3TO
npeoOpa3oBaHue Tela IUKIIA Ui PeKYPCUBHBIX MPOLIETY.



2. YmpoieHue IEHCTBUA: YIYYIICHHE MPOrpaMMbl 3a CUYET 3aMEHBI TPYNI BBIUMCICHUN Ha
TPYNNy BBIYUCICHUN, MAIOIMIMX TOT K€ PE3yNbTaT ¢ TOYKHU 3PEHHUS BCEM MPOrpaMMbl, HO WMEIOIIUX
MEHBIIYIO CII0XKHOCTb.

a) yIpoIllleHHe JEeUCTBUN MPOUCXOAUT MPHU 3aMEHE CIOXKHBIX OINEpaluil B BBIpAXKEHUAX Ooliee
npocteiMu: X / 0.4 -> x*0.25;

0) mpeobpa3zoBaHue MO0 OOBEIUHECHUIO WM PACUIICHCHHIO ITUKIIOB, MO0 TIEPECTAHOBKE 3ar0JIOBKOB
LUKJIOB, [0 YAAJICHUIO N30BITOYHBIX BHIPAKEHUH (3aMEHE UX Ha IEPEMEHHYIO).

3. Peanuzanust AeiicTBUs: ACWCTBUS HAJ KOHCTAHTAMH 3aMEHSIOTCS HA KOHCTAHTBI, JIMKBUIAIIHS
KOHCTaHTHBIX pAacllo3HaBaTelel -3aMeHa YCJIOBHOTO OIlepaTopa Ha OJHY U3 €ro BETBEH, €clih ero
BEIOMpAlOIIee YCIOBHE-BRIPAKEHUE UMEET IMOCTOSIHHOE 3HAYCHHE, YJAICHUE U3 MPOTpaMMbl HEHY>KHBIX
MePEChUIOK BUJA!

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

4. Yuctka mnporpammbl (yAaJleHUE HEHYKHBIX KOHCTPYKIUH): HEJOCTHXHMBIX OIEpaTOpOB,
CYIIECTBEHHBIX OMEPATOPOB, HEUCIIOIH3YEMBIX IEPEMEHHBIX, BHJIOB, ONIEPALIHN.

5. CokpalieHue pa3mepa MporpaMMbl: BEIHECEHHUE OAMHAKOBBIX KOHCTPYKIIMI B HAYAIbHYIO WJIH
KOHEYHYIO TOYKY IPOTPaMMBI; IIOUCK B MPOTPAMME IMOXO0XHX OOBEKTOB M (POPMUPOBAHHE UX B BHJIC
MIPOLETYPHIL.

6. DKOHOMUSI TIaMATH -yMEHBIICHHE O0bhEMa IMMaMSITH, OTBOJMUMEBIC TOJ WH()OPMAIUOHHBIC
O0O0BEKTHI IPOTPAMMEI (HaIIpUMep, MapaMeTphl MPOIETYPHI).

2 OYHKIHOHAJIbHOE TECTHPOBAHNE

OyHKIIMOHATBHOE TECTUPOBAHHE PACCMATPUBACT 3apaHee yYKa3aHHOE MOBEIACHUE U OCHOBBIBACTCS
Ha aHanm3e cnenudukanuii GyHKINOHATHHOCTH KOMIIOHEHTA HITH CUCTEMBI B LIEJIOM.

OyHKIMOHAIBHBIC TECTHI OCHOBBIBAIOTCS HA (DYHKIHUAX, BBIMOJIHAEMBIX CUCTEMOW, W MOTYT
MPOBOAWTHCS HA BCEX YPOBHAX TECTHUPOBAHUS (KOMIIOHCHTHOM, HMHTETPAIlMOHHOM, CHCTEMHOM,
npuemouHoM). Kak mnpaBuino, 3T (QYHKIMH ONUCHIBAIOTCS B TPeOOBaHUAX, (QYHKIIMOHAIBHBIX
crenugpuKanusix Uin B BUAE CIy4aeB HCIOIb30BaHUS CUCTEMBI (Use cases).

TectupoBanue GyHKIIMOHATEHOCTA MOKET MPOBOIUTHLCS B IBYX aCMEKTaX:

1. TtpebGoBanus
2. Ou3HeC-TIPOIECChHI

TecTupoBaHWEe B TIEPCIEKTHBE «TPEOOBAHMS» WCIHOIB3YeT CHeMupUKAnui0 (GYyHKIMOHATBHBIX
TpeOOBaHUN K CUCTeME Kak OCHOBY s au3aiiHa TecToBbix ciydaeB (Test Cases). B sTtom cmyuae
HEOO0XOUMO CIIeNaTh CIIMCOK TOTO, YTO OYIET TECTUPOBATHCA, A UTO HET, MPHOPHUTE3NPOBATH TPEOOBAHNUS
HAa OCHOBE PHUCKOB (€CIM A3TO HE CleJaHO B JOKYMEHTe C TpeOOBaHUSIMH), a Ha OCHOBE STOTO
MPUOPHUTE3UPOBATH TECTOBBIC ClieHApHH (test Cases). ITo MO3BOIUT CHOKYCHPOBATHCS U HE YIYCTHTh MIPU
TECTUPOBAaHUU Hanbosiee BaXXHBIN (YHKIIMOHAT.

TectupoBaHne B TEPCIEKTHBE «OM3HEC-TIPOIECCHD) HCIONB3YeT 3HAHWUE STHX CaMbIX OW3Hec-
MPOLIECCOB, KOTOPBIE OMUCHIBAIOT CIICHAPUU E€XKEAHEBHOTO HCIONb30BAaHUS CUCTEMBL. B  »TOM
MEPCIICKTUBE TeCTOBBIE ciieHapuu (test SCripts), kak mpaBHI0, OCHOBBIBAIOTCS HA CIIyYasX MCITOIb30BaAHHUS
CUCTEMBI (use cases).

[IpenmytecTBa HYHKITMOHATHLHOTO TECTUPOBAHUS:

— HUMUTHUPYET (PaKTHUECKOE UCIIOIb30BAHNUE CUCTEMBI;

Henocratku GyHKIIMOHATEHOTO TECTUPOBAHUS:

— BO3MOXKHOCTH YIYIIEHHUS JIOTHYECKUX OIIHOOK B MPOTPAMMHOM OOECTICYECHUU;
— BEPOSITHOCTH M30BITOYHOTO TECTUPOBAHUSI.

JloCTaTouHO pacnpOCTPAaHEHHOM SBISIETCS] aBTOMATH3AUS (PYHKITMOHAIBHOTO TECTUPOBAHHUSL.

Tecmosuiii cayuaii (Test Case)

TecroBblii cayuaii (Test Case) - 3o apTedakT, ONMUCHIBAIONINI COBOKYITHOCTh IIAr0B, KOHKPETHBIX
yCIIOBUH U MapaMeTpoB, HEOOXOAUMBIX IS TPOBEPKU pPeaTu3allii TECTUPYEMOU (QYHKIIUH WM €€ YaCTH.

[Tox TecT kelicoM MOHUMAETCS CTPYKTypa BUAA:

Action > Expected Result > Test Result

[Tpumep:



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

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

Buowr Tecmoswvix Cnyuaes

Tect kelichl pa3aensaroTCs 110 0KUAAEMOMY PE3yJIbTaTy Ha TIO3UTUBHBIE U HETaTUBHBIE!

[1o3UTHUBHBIN TECT KEWC MCHOJB3YET TOJIBKO KOPPEKTHBIE JaHHBIE M IPOBEPSAET, YTO NPHIIOKEHUE
MPABUIIHLHO BBHITOIHIIIO BBI3BIBAEMYIO (DYHKIIHIO.

HeratuHbIi TecT Kelic onepupyer Kak KOPPEKTHBIMU TaK U HEKOPPEKTHBIMU JAHHBIMU (MUHHUMYM
1 HEKOpPPEeKTHBIN MapaMeTp) U CTABUT LEIbI0 MPOBEPKY HCKIIOUUTEIBHBIX CUTyaluil (cpabaThIiBaHUE
BaJIN/IaTOPOB), a TAaKKe IMPOBEPSET, YTO BBI3bIBAEMas MPUIOKEHHWEM (QYHKIHS HE BBINOJIHSIETCS MpPU
cpabaThIBaHUU BAIUAATOPA.

Cmpyxkmypa Tecmoswix Cnyuaes (Test Case Structure)

Ha npocropax nHTEpHETa BBl CMOXETE HATH OYEHH MHOTO HH(OPMAIHH O CTPYKTYPE TECT KEWCOB,
YPOBHE HUX JeTalM3allMd W KOJIMYECTBE MPOBEPOK B HUX, S COOMpAIOCh paccka3aThb O IMOAXOJE
HCII0JIb3YEMOM MHOM, U KOTOPBIN S X0Uy IIPEJIOKUTH UCIIOIb30BaTh BaM.

Kaxknplii TecT Kelc T0IDKEH UMETh 3 YacTH:

PreConditions Cnucok JAeicTBUN, KOTOpbIE TMPHUBOAAT CHCTEMY K COCTOSIHUIO
NPUTOHOMY JJisi TPOBEIACHHS OCHOBHOW mpoBepku. JInbOo crucok
YCIIOBHM, BBIOJHEHUE KOTOPHIX TOBOPUT O TOM, YTO CHCTEMa
HaXOJIUTCS B MPUTOTHOM TSI IPOBEJCHUSI OCHOBHOTO TECTAa COCTOSIHUSI.

Test Case | Ciucok JAeiCTBHIA, MEPEeBOAANIMX CHUCTEMY W3 OJHOTO COCTOSIHUS B

Description Apyroe, Uil MONy4YeHHs pe3yJbTara, Ha OCHOBAHHH KOTOPOTO MOXHO
clenarth BBIBOJ O YAOBICTBOPEHHH pealn3allMd, MOCTABICHHBIM
TpeOOBaHUSAM

PostConditions Comcok JCWCTBUI, TMEPEeBOASAIIMX CHUCTEMY B MEpPBOHAYAIBHOE

cocTosiHue (COCTOSIHHE JI0 MPOBEICHHS TecTa - initial state)

[Tpumeuanue: Post Conditions He sBiseTcs 00s3aTeNbHON YacThi0. DTO CKOpee BCEro - MpaBHIIO
XOpOIIEeTo TOHA: "HamMycopus - yoepu 3a co0oit". T0 0COOEHHO aKTyaJIbHO MPU aBTOMATH3UPOBAHHOM
TECTHUPOBAHUH, KOTJa 3a OJWH MPOrOH MOXHO HANOJHHUTH 0a3y JaHHBIX COTHEH WIIM Jake Thicsdyen
HEKOPPEKTHBIX JOKYMEHTOB.

IIpumep Tecrt kelica:

do Al, verify B1

do A2, verify B2

do A3, verify B3

B npuBeneHHoM mnpuMepe KoHeuHas npoBepka - B3. DTo 3HAUMT, 4TO MMEHHO OHa SBISIETCA
KJIF04eBOU. 3HauuT, Al u A2 - 3T0 NEHCTBHS, IPUBOJIAIINE CUCTEMY B TECTOIIPUTOHOE cOocTosiHKE. A Bl
u B2 - ycrnoBus TOro, 4ro cucremMa HaxXOAMTCS B COCTOSSHUU INPUTOJHOM Il TECTUPOBAaHUA. Takum
o0pazoM nMeeM:

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

PreConditions

do Al verify B1

do A2 verify B2




Test Case Description

do A3 verify B3

PostConditions

PostConditions B naHHOM mpuMepe He ObUIM ONMUCAaHBI, HO MO JIOTUKE BEUICH HAIO BBHIMOIHHUTH
1iard, KOTopele Obl BEPHYJIM CHUCTEMY B IEpBOHAYalIbHOE COCTOSIHHE. (HAlpUMep, yAaIWId CO3JaHHYIO
3aIKCh, I OTMEHUIIU Obl H3MEHEHHSI, CIICIAaHHBIC B JOKYMEHTE).

Teneps otBeTuM Ha Bomnpoc: "[louemy nanHoe pazdoueHue ya1o0HO UCTIOIb30BaTh?"

OTBeT: KOHEYHAasI IPOBEPKa O/IHA, T.€. B clydae eciu TecT mpoBaiieH (test failed) Oymer cpa3sy sicHo
u3-3a 4ero. T.K. eclid TNpOBaIbHBIMH OKaxyTcs mnpoBepku Bl w/mmm B2, To Tect keiic Oyner
3abnokupoBal (test blocked), u3-3a Toro, 4ro (pyHKIMIO HEBO3MOXXHO MPUBECTH B TECTONPUTOIHOE
COCTOSsIHME (COCTOSIHUE MPUTOIHOE JUIsl TPOBEJCHHS TECTUPOBAHUS ), HO 3TO HE 3HAYUT, UTO TeCTUpyeMasi
¢bynkuus 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

Hemanuzayus onucanust mecm xeticos (Test Case Specification)

BeiTyeT MHOrO pa3HbIX MHEHHUIl 00 ypOBHE JeTalu3allii MpPHU HAlKMCAaHUM TeCT KEeiCOB, a Takxke
KOJIMYECTBE IIPOBEPOK B OJTHOM TeCT Kelce. Bee oHM 1o-cBoemy npaBmiibHbIE. MOE MHEHHE, YTO YPOBEHb
JeTalu3allu TeCT KeMCOoB NODKEH ObITh TaKOB, UTOOBI 00ECIeYnBaTh pa3yMHOE COOTHOIIEHUE BPEMEHU
MIPOXOXKACHHUS K TECTOBOMY IOKPBITHIO. T.e. IO TeX MOp, MOKa IMOKPBITHE TECTAMM OIPEICICHHOIO
(GyHKIIMOHAIAa HE MEHSAETCs, MO’KHO YMEHBIIATh JAETAIN3ALUI0 TECT KEHCOB.

ITpumep Tect keiica 1.

ITpoBepka oToOpa>keHHsI CTPAHULIBI

[evicTtBue OugaemMeblil pe3ybTaT Pesynprar
TecTa
OTtkpeITh CcTpanuLy "Bxon B cucremy” - Okno "Bxom B cucremy"
OTKPBITO
- HasBanne oxHa - Bxox B
CUCTEMY
- Jlorotun KOMITaHUU
oToOpaxaercs B IpaBoOM

BEPXHEM YTy

- Ha ¢opme 2 nonst - Umst u
ITapomns

- Knonka Bxoxa nocrynna

- Ccputka "3a0buT TApOJB" -
JIOCTyITHA




[Tpumep tecrt keiica 2:

HaszBanue: IIpoBepka oTOOpaskeHHs CTpaHHIIBI

HetictBue: OTKphITh cTpanuny "Bxon B cucremy”

[Tpoepka: [IpoBepbTe, YTO OTOOpaXkaemasi CTpaHUIIAa COOTBETCTBYET CTpaHHIlE Ha KapTUHKe 1 (U
npuiaraeM n3o0paxkeHue cTpanuibl "Bxon B cuctemy")

B mpumepe 1 u 2 mokpeiTre OyneT OJWHAKOBBIM, HO BOT BpEMs, KOTOpO€ MOTpedyeTcs s
MIPOXOKIACHUS, OyIeT pa3HbIM. MHe KaXeTcsl, YTO BTOPOil mpumep OyIeT faxe HarJsIHee.

B nononHenue xoyercsl ckaszarh, YTO PEIICHHE O BUJAE TECT Keiica M AeTaau3aluu €ro ONUCaHHs
IIPUHUMAET 4YEJIOBEK, OTBETCTBEHHBIM 3a ero cosnanue - Tect JuzaiiHep mimm Tect AHaIWTHK,
o0afaromuil HeOOXOIMMBIM OIIBITOM, M KOTOPBIA 3HAET TECT IU3aifH HE IO HACIBIIIKE U UMEET OIBIT
MIPAKTUYECKOI0 MPUMEHEHUS TEXHHK TecT au3aiiHa. Bo MHOrMX KOMIIaHUSIX 3Ta POJib HE BBLAEISETCS
OTIENBHO, a JOBEpseTCS OOBIYHBIM TECTUPOBIIMKAM, YTO B CIy4ae HEJOCTATOYHOW KBanM(UKaLUU
MO>KET IPUBECTHU K MEPEMNHUCKE TECT KEHCOB.

Tecm Jluzain (Test Design)

Tect nu3aiiH — 3TO 3Tan mpoiecca TectupoBanus [10, Ha KOTOPOM MPOEKTUPYIOTCS U CO3/AI0TCA
TECTOBBIE cllyyau (TECT KEHChbl), B COOTBETCTBUHU C OIPEACICHHBIMU paHee KPUTEPUSIMHU KauecTBa U
LEISIMU TECTUPOBAHUS.

IInan pabomol Hao mecm Ou3aiHOM

aHAJIU3 HMEIOIIUXCSl TMPOEKTHBIX apTedakToB: MOKyMeHTanus (crneuupukanuu, TpeOoBaHMUS,
IJIaHbl), MOJIEIIN, UCTIOJIHAEMBbIN KO U T.[I.

Hanucanue cnenudukanuu mo tect ausainy (Test Design Specification)

IIPOEKTUPOBAHME U CO3/1aHKE TeCTOBbIX ciydaeB (Test Cases)

Ponu, omeemcmeennvie 3a mecm ousaiin

Tect ananutuk - onpenenser "UTO TectupoBats?"

Tect nuzaitnep - onpenensier "KAK tectupoBars?"

[TorrpocTy roBopsi, 3aada TECT aHATUTHKOB M TU3AaHHEPOB CBOIUTCS K TOMY, YTOOBI MCIIOJIB3YS
pa3iMyYHbIe CTpAaTEerMu M TEXHUKH TeCT AW3aifHa, co3JaTh HAOOp TECTOBBIX ClydaeB, 0OeCTeYMBAIOLIUI
ONTHMAJIbHOE TECTOBOE MOKPBHITUE TECTUPYEMOTro mpuiiokeHus. OHaKo, Ha OOJILIIMHCTBE POEKTOB ITH
ponu HE BBIIENSETCS, a JOBepseTcs OOBIUHBIM TECTUPOBIIMKAM, YTO HE BCEraa IMOJIOKUTEIHHO
CKa3bIBAa€TCsl HA KA4EeCTBE TECTOB, TECTUPOBAHUHU U, KaK M3 3TOTO CIEAYyeT, Ha KayeCTBE NMPOTrpaMMHOIO
obecriedeHus: (KOHEYHOTO MPOIYKTA).

Texnuxu mecm ouzauna (Test Design Technics)

MHorue n0Au TECTUPYIOT U MUINYT TECTOBBIE ciay4au (test cases), HO HE MHOTHE MOJB3YIOTCS
CHelMaIbHBIMM TEXHUKaMHU TecT au3aiiHa. IlocreneHHo, HaOupasch OmNbITa OHM OCO3HAIOT, YTO
MOCTOSIHHO JIENAl0T OJHY U TY ke paboTy, MOIIAIONIYI0CS KOHKPETHBIM NpaBuwiaM. W Toraa oHU HaXomsT,
YTO BCE 3TU MIPABUJIA YK€ OMUCAHBI.

[IpennaraeMm BaM O3HAKOMUTBHCS C KPATKUM OMKUCAaHUEM HanOoJee paclpoCTPAHEHHBIX TEXHUK TECT
nU3anHa;

OksuBaneHtHoe Pasnencuue (Equivalence Partitioning - EP). Kak npumep, y Bac ecTh Juana3oH
JOMYCTUMBIX 3HaueHuil oT 1 mo 10, BBl HOJDKHBI BHIOpaTh OJHO BEpHOE 3HAYCHHE BHYTPU HHTEpBAA,
CKa)keM, 5, M 0JTHO HEBEpHOE 3HaYeHHE BHE WHTepBaia - 0.

Ananus I'pannuneix 3Hauenuit (Boundary Value Analysis - BVA). Ecnu B34Th npumMep BbllIe, B
KaueCcTBe 3HAYEHWUW I TO3UTHBHOTO TECTUPOBAHHS BHIOEPEM MHUHUMAJIBHYI0O W MaKCHMAaJbHYIO
rpanuiisl (1 u 10), u 3HaveHus 6onpiie u MeHbIne rpanuil (0 u 11). AHanu3 TpaHUYHBIX 3HAYESHUH MOXKET
OBITh IPUMEHEH K MOJISIM, 3aIUCsM, (aiiiam, UK K JTF000Tr0 pojia CyIIHOCTSIM, UMEIOIUM OTPaHUYEHHUSI.

[Mpuunna / Cnencreue (Cause/Effect - CE). Dro, xak mpaBwio, BBOJ KOMOWHAIMN YCIOBHIA
(mpuuuH), 11t Ioay4yeHus: oTBeTa oT cucteMsl (Cnencteue). Hanmpumep, Bbl nmpoBepsieTe BO3MOXKHOCTD
N00aBIATh KIUEHTA, UCTONB3Ys ONMpeAeNieHHYI0 dKpaHHYI0 ¢opmy. s sToro Bam Heobxoaumo Oyner
BBECTU HECKOJIbKO mojel, Takux kak "Hms", "Anapec", "Homep Tenedona" a 3areMm, HaxaTb KHOIKY
"Jlo6aBuTs" - 3Ta "[Iprunna". [Tocne HaxkaTus kHomnkH "/[o6aBuUTh", cucreMa n00aBIseT KIMEHTa B 0azy
JTAHHBIX W MTOKA3bIBAET €r0 HOMEP Ha FKpaHe - 310 "Cnencraue".



[IpenyraapiBanue ommoOku (Error Guessing - EG). OTo xorma TecT aHAIUTHUK HUCIOJB3YET CBOM
3HAHUS CHUCTEMBl W CIIOCOOHOCTh K WHTEpHpEeTali crheuuUuKanul Ha TPEeaMET TOTO, YTOOBI
"mpenyragath' NpU KaKMX BXOAHBIX VYCIOBHSX CHCTEMa MOET BblOaTh omuOKy. Hampuwmep,
cneunuKanus TOBOPHUT: "MOJIb30BaTeNb MOJbKeH BBecTH kon'. Tect aHamuTHk, Oynmer mymats: "Uro,
ecau s He BBeny koxa?", "Uro, ecnm s BBeAy HeNpaBWIbHBIA kKoa? ", W Tak nanee. DTO U €CTh
MpeIyraablBaHue OIMHUOKH.

HcuepnbiBaromee tectupoanue (Exhaustive Testing - ET) - aro kpaitamii ciyuait. B npemenax
ATOW TEXHUKH BBl JOJKHBI POBEPUTH BCE BO3MOXKHBIC KOMOWHAITMN BXOHBIX 3HAYCHUH, ¥ B IPUHIIHIIC,
3TO JOJDKHO HalTh Bce mpoOiembl. Ha mpakTuke NpUMEHEHHE 3TOro METOoAa He MPEeCTaBIISIeTCS
BO3MOXXHBIM, H3-32 OTPOMHOTO KOJTMYE€CTBA BXOIHBIX 3HAYCHHUA.

[IpakTHueckoe mpuMeHEHUE TEXHUK TeCT Au3aiiHa MpH pa3paboTKe TecT KeHCoB

MHorue 3HaIOT, YTO TAaKO€ TECT OU3aiiH, HO HE BCE YMEIOT €ro MpUMEHATb. UTOOBI HEMHOTO
MPOSCHUTH CHUTYAIMIO, Mbl PELIWIA MPeIoKuTh BalieMy BHUMaHHIO MOCJIEIOBATENIbHBIN MOAXOA K
pa3paboTKe TECTOBBIX CITydaeB (TECT KEMCOB), UCIONB3Ys CaMble MPOCTEHIITNE TEXHUKU TECT AU3aliHa:

OkBuBanentHoe Pa3nenenue (Equivalence Partitioning), nanee B Tekcrte - EP

Awnanu3 ['pannuneix 3uauenuii (Boundary Value Analysis), nanee B rexcte - BVA

[IpenyragsiBanue omubku (Error Guessing), nanee B Tekcte - EG

[Mpuuuna / Cnencreue (Cause/Effect), nanee B Tekcre - CE

[Tnan pa3paboTKu TecT KeHCOB MpeiaraeTcs CIe Iyl

1. Awnanmu3 tpeGoBaHMiA.

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

3. Paszpabotka ma6iona recra Ha ocHoBanuu CE.

4. HanwucaHue TeCT KeiiCOB Ha OCHOBAaHUU MEPBOHAYATBHBIX TPEOOBAHUM, TECTOBBIX TaHHBIX U
IIaroB TeCTa.

Jlanee Ha mpuMepe, pacCMOTPUM MPEUI0KEHHBIN MOAXO/I.

[Ipumep:

[TpotectupoBaTh  (GYHKIMOHATBLHOCTH (OPMBI MpUEMa 3asBOK, TpeOOBaHUS K KOTOPOH
MIPEIOCTABIICHBI B CIEAYIOUIEH Tadnuiie:

OneMeHT Tun snementa | TpebGoBanus
Tun obpamienust | combobox HaGop naHHbIX:
Koncynpranus

IIpoBeneHne TECTUPOBAHMS

Pa3melenue pexinamsl

OmmOka Ha caifte

* - Ha TpoLEeCC BBIMOJIHEHUs ONepaluy MpuemMa 3asBOK

HE BIIUSET.
KonrakrHoe editbox 1. O0s3aTenpHOE IS 3AMIOTHEHUS
JINIIO 2. MakcumanbpHo 25 CHMBOJIOB
3. HWcnonp3oBanue 1mpp U CHOCIl CHMBOJIOB HE
JIOITyCKaeTCst
KouTtakTHbIi1 editbox O0s3aTenbHOE IS 3alI0HEHUS
TenegoH Jlonmyctumble CUMBOIIB '+ 1 ITUQPBI

"+" MOKHO MCTIOJIb30BaTh TOJIBKO B Ha4ajie HOMepa
Jomyctumsie popMaThl:

HauyMHaeTcs ¢ mioca - 11-15 mudp

+31612361264

+375291438884

6e3 utroca - 5-10 udp, Hanpumep:

0613261264




2925167

Coob1ienue text area 1. O0s3arenpHOE WIS 3aI0IHEHUS
2. MakcumansHas qonaa 1024 cumBona

OtmpaBuTh button CocrosiHue:

1. TTo ymosuanuio - He aktuBHa (Disabled)

2. Tlocne 3amoHeHUs: 00s13aTeIbHBIX MOJIEH CTAHOBUTCS
axtuBHa (Enabled)

JlercTBHUS MoCie Ha)KaTust

1. Ecnm BBeIeHHBIC JaHHBIE KOPPEKTHBI - OTIpPaBKa
COOOIICHUS

2. Ecmu BBenmennele ganHbie HE  koppekTHBl -
BaJIMAIIMOHHOE COOOIIEHNE

BapuanT ncnosip3oBanus (MHOT/Ia €T0 MOXKET U HE OBITh):

+4 Data Added

OK

_ Form

Person 1 N O K

E

Error on page

1. Ananu3 TpeGoBaHM

UwnraeM, aHATU3UPYEM TPEOOBAHHMSI U BBIICIISEM IS ce0sl CIISAYIONNE HIOAHCHI:
— KakWe U3 [oJjeil 00s13aTeabHble IS 3aII0JIHEHUS?
— HMEIOT JIM TIOJIsl OTPAHUYEHHUSI 110 JJIUHE WJIH 110 Pa3MEpPHOCTH (TPaHUIIbI)?
— Kakue W3 MoJiei UMEIOT criennanbHbie hopMarthl?

2. Onpenenenne HaboOpa TECTOBBIX JaHHBIX

OTTaJIKMBAsICh OT TPEOOBAHMI K ITOJISIM, UCIIONIB3YS TEXHUKH TECT TN3aiiHa HAUMHAEM OIpeielieHUe
Habopa TeCTOBBIX TaHHBIX:

— B 3aBHUCHMOCTH OT TOrO OOS3aTeIbHOE II0JIC WJIM HET, OINPEACTUM KaKue IO
HE00X0IMMO MPOBEPUTH HA MyCTOE 3HAYCHHUE, TaK KaK OHO MOXKET BBI3bIBaTh OMIMOKY (B
pe3yNbTUPYIOLIEH TabIHIe OPaHKEBBIH 1IBET)

— T.K. ICUEPITBIBAIOIIEE TECTUPOBAHUE HE TIPEICTABISICTCS BO3MOXKHBIM H3-332 OTPOMHOTO
qHclia BCEBO3MOXXHBIX KOMOWHAIMHA 3HAYEHWH, B TIEPBYIO OdYepeab HEOOXOIUMO
OTpEeACTUTh MUHUMANBHBIM HAO0Op MaHHBIX. DTO MOXKHO ClIelaTh  HCIONb3YS
Takue TexHukH, kKak EP u BVA. (B pesynbpTupytomeii Tabiuiie roxy0oii mBeT)

Ha ¢dopme mpucyrcTByeT mose, UMeroniee COCTaBHOM TN (IU(PBI UCMONB3YIOTCS COBMECTHO C
CHUMBOJIaMH ), 00JTa/IaeT CIeUaIbHBIM (hOPMATOM JTAHHBIX M TIOITOMY BBIJCIICHUE TECTOBBIX JaHHBIX JUIS
HEro - 3TO JIOCTaTOYHO TPYyAOeMKas 3aj1ada. B mpegenax qaHHOW paOOThI OTPAaHHYUMCS TOJBKO MPOCTOU
MPOBEPKOI (OPMATOB U OCHOBHBIX TPEOOBAHMI OMMMCAHHBIX B (OpPME MpHeMa 3asiBOK.



[To 3aBeplieHHIO TeHEpalMM JaHHBIX HCIOJb3Yyd CTAHJAPTHBIE TEXHUKH, MOXHO J100aBHUTH
HEKOTOpPOE KOJIMYECTBO 3HAYCHWH HA OCHOBaHHWH JHYHOro ombita (Texnuka EG) - 310 Oymer
UCIIOJIb30BaHUE CIIEll. CUMBOJIOB, OY€Hb JUIMHHBIX CTPOK, pa3HbIX (OPMATOB JAaHHBIX, PETUCTPOB B
crpokax (Upper, Lowwer, Mixed cases), oTpuiiatenbHble U HylIeBbie 3HaueHus, keiBopasl Null - NaN -
Infinity u T.1. Croga MOXHO BKJIIOYUTH BCE, YTO BbI [I0JIAra€Te€ MOXKET BBIBECTU MPUIIOKEHUE U3 CTPOS (B
pe3ynbTupyomiei Tadnuie proneToBbIi 1BET)

[Ipumeuanue:

OTMeTHM, YTO KOJTMYECTBO TECTOBBIX JAaHHBIX MOCIIE OKOHYATEIHHOW reHepaluu OyAeT JOCTaTOYHO
00JIbIINM, JAaXKe MPU UCIIOJIIB30BAHUU CIICIMATBHBIX TEXHUK TecT au3aiiHa. [IoaToMy orpanuuuMcs JUIlb
HECKOJIbKUMU 3HAUCHUSIMU JIJIsl KQXJA0r0 TMOJIs, TaK KaK edb JaHHON paboThl MOKa3aTh MMEHHO MPOLIeCC
CO3/IaHUA TECT KEICOB, a He MPOLIeCC NOMyYEHUSI KOHKPETHBIX TECTOBBIX JIAHHBIX.

2.1 Bp160p TeCTOBBIX JAHHBIX JJIS1 KQXK0TO OTACIBHO B3SATOTO MOJS

[Tone Tun oOpamenus. Tak kak Bce JAaHHBIE BXOAAT B | Kjacc SKBUBAJEHTHOCTH, TO €CTh HE
M3MEHSIOT CaM IPOLIECC BBHIMOJHEHUS IMpHeMa 3asBKU, OepeM o000 (1-10) Mo3umuio B JHCTE C
oxxugaembiM pe3ynbratoMm OK. Ho T.k. peann3oBaHo mose Kak JUCT, UMEET TakKe CMBICI PACCMOTPETh U
rpaHuuHbie ycioBusi (Texunuka BVA), T.e. OepeM mnepBwlii W mociaeqHuid annemeHTsl. Mtoro: 1-1 m
MOCTEA S MO3UIMHU B JucTe. OKuUaaeMblid pe3yabTaT Mpu ucnoiab3oBaHuu - OK.

[Tone KonrtakTHOE nuIl0. DTO 00s3aTenbHOE IMOJe pazMepoM oT 1 10 25 cumBOJIOB (BKJIIOYAs
rpanuisl). [IlpoBepka Ha 00s3aTeNbHOCTH 100ABISIET K TECTOBBIM JaHHBIM IycToe 3HaueHue. [IpoBeaem
aHanu3 TpaHuyHbIX ycnoBuid (BVA), momyaum wabop: 0, 1, 2, 24, 25 u 26 cumBoiioB. Ilycroe 3nauenue
(0 cumBOIIOB) yXe ObLIO JOOABIEHO MpU aHaln3e 00A3aTeNbHOCTH OIS AJs BBOJAA, ModToMy npu BVA
MBI He OymeM M00aBIsATh €ro emie pas. (ecinm ero JT00aBUTH BTOPOW pa3, MPOU30HACT IyOIrpoBaHUE
TECTOBBIX JaHHBIX, KOTOPOE HE MPHUBEAECT K HAXOXKJIECHUIO HOBBIX JE(PEKTOB, a 3HAYUT IMOBTOPHOE
no0aBlieHHE B JIOMEH HE MMEET CMbicia). B cBs3u ¢ TeM, uTo 3Ha4YeHHs 2 u 24 CUMBOJIA SIBJIAIOTCS, C
HAIIeH TOYKHU 3peHus, HEKPUTHUHBIMH, UX MOXHO HE 0OaBJATh. B uTOore momyyaem, 4To MUHHUMAIbHBIH
Ha0Op JaHHBIX JJIS TECTUPOBAHMS OIS - 3T0 cTpoku | u 25 - OK, u 0 (mycroe 3nauenue), 26 CHMBOJIOB -
NOK.

nonie KoHTakTHBIN TeneoH COCTOUT M3 HECKOIBKUX YacTei: KOJl CTpaHbl, KOJ Omeparopa, HoMep
TenedoH (KOTOPBIi MOXKET OBITh COCTAaBHOW U pa3fieNieHHbIN neducamu). s onpeaeneHus mpaBUIbLHOTO
Ha0opa TECTOBBIX JAHHBIX HEOOXOIUMO paccMaTPUBATh KaXKIYH) COCTABHYIO YacTh MO OTIEIHLHOCTH.
[Tpumensist BVA u EP, nonmyunm:

JUISL HOMEPOB C IUTFOCOM:

ITo BVA nonyuum Homepa ¢ 10, 11, 12 u 14, 15, 16 uudpamu, rae 10 u 16 - NOK, a 11, 12, 14, 15
- OK

PaccmatpuBast monydyeHHble qaHHbIe ¢ mo3unuu EP Beimennm, yto 11, 12, 14, 15 BXoasT B OIuH
KJIaCC PKBUBAJIECHTHOCTH. [103TOMY Mpu TECTUPOBAHUU MBI MOXEM HCIOJIb30BaTh JII000E U3 HUX, HO TaK
kak 11 u 15 - 3T0 rpaHMIIBI HHTEPBANA, TO HA HAIl B3TJISA UX MPOIMYCKaTh Henb3s. ClieoBaTeabHO, MBI
MOKEM YMEHBLINTh HA0Op 3HAUeHUM N0 ABYX, UckItouuB 12 u 14, a ocraBuB 11 u 15 mis mposepku
TPaHUYHBIX YCIOBUH.

Hroro nmeem:

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

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

JUIsL HOMEpOB 0e3 IIroca:

[To BVA nonyunm Homepa ¢ 4, 5,6 u 9, 10, 11 mudpamu.

JleiicTBysl aHAIOTMYHO NPUMEPY 111 HOMEPOB TEJIEPOHOB C ITFOCOM, UCKIIFOUMM 3HaYeHUs 6 1 9,
octraBuB 5 u 10.

Hroro nmeem:

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

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

nosie CoolmieHne. moado0p JaHHBIX MPOBOIUM MO aHanoruu ¢ nmoiem KonrtaktHoe numo. Ha Beixoze
noydaem 3HaueHus: ctpoku 1 u 1024 - OK, u 1025 cumBoiios - NOK.



PesynpTupyromas tabiauia JaHHBIX, JJIS WCIIONIB30BAHUS MPH TOCIEIYIOIIEM COCTAaBICHUH TECT
KENCOB

[one OK 3HaueHue Kommenrtapuii
/INOK
Tun OK Koncynpranus IIEPBBIN B CIIMCKE
oOpamieHus
Omu0Oka Ha cailte IIOCJICIHUN B CIIUCKE
NOK
KonraktHoe | OK HIYKEHITIIIBAIYKEHT T3 HIYKe 25 CHUMBOJIOB
JULO HUKHUU PETUCTP
a 1 cumBon
MILYKEHT LTHIBOBIBAIIPOJIDKAYCMU | 25 _CHMBOJIOB
BEPXHUU peructp
VITYKEHT THIB¢sBanponmx SUCMU 25 CHMBOJIOB
CMelllaHHBsIN
peructp
NOK yCTOE 3HAYCHUE
HIYKEHTTIII3AIYKEHT THII3UILYKEeN JUIAHA OoJbIIEe
MaKCUMAaJIbHOM(26
CHUMBOJIOB
@#IUNNE&;.?,>|VNe"I()_{}[<~ CIIelL. CHMBOJIBI
(ASCII)
1234567890123456789012345 TOJILKO (P
adsadasdasdas dasdasd asasdsads(...)sas OYEHb JUTHHHAS
crpoka (~1Mb)
Konraktaeiii | OK +12345678901 c TUTFOCOM -
TenedoH MUHHUMAaJIbHAS IJTMHA
+123456789012345 c TUTFOCOM -
MaKCUMaJTbHast
JUTIHA
12345 6e3 TTIoCca -
MUHUMAaJTbHAS JUTAHA
1234567890 6e3 Ioca -
MaKCUMaJTbHast
JUTIHA
NOK MyCTOE 3HAUCHUE
+1234567890 ¢ mmocoM - <




MHUHUMAJIbHONU
JUTAHBI

+1234567890123456 ¢ IUIFOCOM - >
MaKCUMaJIbHOH
JUINHBI

1234 0e3 mmoca - <
MHUHUMAJIbHOU
JUIAHEI

12345678901 Oes rmmoca - >
MaKCUMAaJILHOU
JUTAHEI

+YYYXXXyyyxxzz C ILTIOCOM - OYKBBI
BMeCTO Iudp

YYYXXXXZZ 0e3 mioca - OyKBBI
BMeCTO Iudp

+###-$55-%0M-&N-& CIIElL. CHUMBOJIBI
(ASCII)

1232312323123213231232(...)99 OYEHb JUTUHHAS
cTpoka (~1Mb)

Coobmenne | OK Ay Iy ... )iy MaKCHUMalbHast
JUTMHA (1024
CHUMBOJIA)

NOK MyCTOE 3HAUYEHUE

1700008500 0%7%00 ()11 %0 JUTHHA OoJIBITIC
MaKCUMAaITbHON
(1025 cumBoOIOB)

adsadasdasdas dasdasd asasdsads(...)sas OYEHb JUTHHHAS
cTpoka (~1Mb)

Q@#HI$$%N &N & TOJIBKO CIIEIL.
cumBoiel (ASCII)

3. Pa3pabarbiBaeM 111a0JI0H TecTa

Ha ocnoBanun texuuku CE u, mo BO3MOXHOCTH, UMEIOIIUXCSI BapuaHTOB HMcrnoyib3oBaHus (Use
case) Cco3/1aquM IA0JIOH MIaHUpYyeMoro Tecta. J[aHHBIH JOKYMEHT OyJeT MpelCTaBlIATh COOON IIark u
OKUJ[aeMble Pe3yJbTaThl TECTa, HO 0€3 KOHKPETHBIX JTAaHHBIX, KOTOPbIE MOJCTABIISIFOTCS Ha CIEAYIOIEM
sTarne pa3paboTKH TECT KEHCOB.

[Ipumep mabiioHa TecT Keiica

JerictBue OXugaeMblil pe3ysbTaT

1. OTtkpbIBaeM ¢bopmy | Dopma oTKphITa

OTIIPaBKH COOOIICHHUS Bce monist mo yMOT4aHUIO ITYCTHI
O06s3aTenbHbIE OIS TOMEYEHBI - *




Knonka "OtnpaBuTh" HE aKTUBHA

2. 3amnosHseM 1o (GOpMBI: [Tons 3anmomHeHbI

Tun oGpareHus Knormka "OtmpaButs" - aktuBHa (Enabled)
KoHrakTHOE 11110
KoHTtakTHBIH TenedoH

CooOuienue
3. Haxumaem KHOIIKY | Eciii BBeIeHHbBIE JaHHBIE KOPPEKTHBI -
"OtnpaButh" Coobmenue "3asBka OTHpaBieHa BBIBEICHO HA SKPaH.

HoBas 3asBka nosiBujiach B CIIUCKE Ha cTpaHulile "3asBKu'.
Ecnu BBenenubie nanusie HE koppekTHsI -;
BanupganmoHHOoe  COOOIIEHHME €O BCEMH  OIIMOKAMH
BBIBE/ICHO Ha SKpPaH.

3asiBka HE nosBuiacek B ciucke Ha cTpaHulie "3asBku'.

4. Hammcanue TecT KeiiCOB Ha OCHOBAaHMM IEPBOHAYAIBHBIX TPEOOBAHMH, TECTOBBIX JAHHBIX U
mabJoHa TecTa

[Tocne TOro, Kak TECTOBBIE MAHHBIE M IAarM TECTAa TOTOBBI MPUCTYMAEM HETMOCPEACTBEHHO K
pa3paboTKe TecT KelcoB. 31eCh HaM ITOMOTYT TaKue METOAbl KOMOMHHPOBAHHS KaK:

[TocnenoBarenwvubiil nepedop. I[lpencraBnser coboit mepedop Bcex BO3MOXKHBIX KOMOMHAIUI
UMeoIMXcs 3HaueHWid. Takum 00pa3oM Moiy4aeTcs, 4TO KOJIWYECTBO TECT KeHWCOB OyaeT paBHO
MPOU3BEACHUIO KOJIMYECTBA BAPHAHTOB TECTOBBIX JAHHBIX JUISA KaXKIOTO MoJisl. J{JIs Hamero KOHKPETHOTO
npuMepa mbl nonyyum 1170 tect keiicos.

[Tomapusiii mepedop (Pairwise Testing). 3auactyro, cOOM BBI3BIBAIOT HE CIIOKHOE COUETAHHE BCEX
napameTpoB, a COYETaHUE JHIIb Mapbl HapaMeTpoB. TexHHKa momapHOro mepedopa, Mo3BOJSIET CO3AaTh
TECTOBbIe HAOOpHI, KOMOWHHUpYIOIIME JMJaHHBIE W3 JByX TMoyield. bmaromgapss 3ToMy, KOJHUYECTBO
MOJyYEHHBIX Ha BBIXOJIE TECT KEHCOB B pa3bl MEHbIIE, YeM MPU KOMOMHHMPOBAHUHU TOrO ke Habopa
JaHHBIX TIPH TOCTeNoBaTelbHOM Tmepedope. OTMETUM TakXe, YTO B JaHHBIHK MOMEHT CYIIECTBYET
HECKOJIbKO aJITOPUTMOB T'€Hepaluu KOMOWHAIMi [uig momapHoro TtectupoBanus: Orthogonal Arrays
Testing, All pairs, IPO (In-Parameter Order). Tak Hanmpumep, npu ucnoss3oBanun TexHuku All Pairs B
HallleM KOHKPETHOM cily4ae Mbl OJIy4uM Bcero 118 tecT keiicos.

I[To 3aBepieHUIO MOATOTOBKM KOMOMHALIMM JAHHBIX, MOJACTABIsIEM HUX B IIA0JIOH TeCT Kelica, U B
pe3yibTaTe MMeeM Ha0Op TECTOBBIX CIIyyaeB, MOKPHIBAIOIINN TECTUpYyEeMble HaMH TpeOOBaHHUs K Gopme
npremMa 3asiBOK.

IIpumeuanue:

Hammomunaewm, 9T0  TECT  KEWUCBHl  pasemsroTcs Mo  OXHIAAEMOMY  pe3yibTary
Ha MO3UTHBHbIE U HETaTUBHbIE TECT KEHUCHI.

[Tpumep no3utuBHOTO TecT Keiica (Bce nons OK):

JerictBue OxugaemMsplil pe3ysbTaT

1. OTtkpsiBaeM popMy OTHPABKH COOOIIEHUS ®opma OTKpbITa

Bce nosist mo yMoI4aHUIO IMyCThI
O0s13aTeNbHbIE MOJIS TOMEYEHBI - *
Knonka "OtnpaBuTs" HE aKTUBHA

2. 3aroytHsIeM T0JIsT (DOPMBI: [Tons 3anosHEeHbI
Tun oOpamennst = KoHcynmbrarus Kuomnka "Otnpasuts" - aktuBHa (Enabled)
KonrakTHOC JIUIIO =

WIYKESHT TIIBAIYKEHT T3 UITyKe
Konrakthslii renedon = +7-916-111-11-11
CooO1ienne




3. Haxxumaem knomnky "OTnpaButh" Coobmenue "3asBKa OTHpaBiIcHa BHIBEACHO
Ha 3KpaH.

HoBas 3asBka mosBuiIack B CIHMCKE Ha
cTpanuile "3asBku".

[Tpumep HeraTuBHOTO TeCT Keiica (mose Konrtaktaoe muio - NOK):

JleiicTBUE Ouaemelil pe3ysibTaT

1. OrkpeBaem ¢opmy ortnpaBku | Popma OTKpbITA

cooO11eHus Bce nosist 1o yMoI4aHUIO IMyCThI
O06s3aTenbHbIE MOJI TOMEYEHBI - *
Knonka "OtnpaBuTh" HE aKkTUBHA

2. 3anoHseM 1moJist GOpPMBI: ITosist 3amoTHEHBI
Tun o6pamenns = KoHcynpramus Kuormka "OtmnpaButs" - aktuBHa (Enabled)
KonrakTHOE JIUIIO =

@#3%"&;.?,>|VNe"!() {}[<~
Konrakrueiii Tenepon = (916)333-
33-33

CooOmienne = HIIyHITy (... )ALy -
1024 cumBoia

3. Haxxumaem knonky "OTnpaButs” BanumanmosHoe coo0lieHnue co BCEMH OLIMOKaMH
BBIBEJICHO Ha DKPaH:
"B noJje "KoHTakTHOE uio" 3amnpereHo

WCIIOJIb30BaHUE (P U CIEIl. CHMBOJIOB."
3asska HE mosBunach B CHHCKE Ha  CTpaHHMIIE
"3asBKuU".

3 JIokyMeHTHPOBaHHE Pe3yJIbTATOB TeCTHPOBAHMSA
W TOroBBIi OTYET MOXKHO pa3euTh Ha YaCTH C COOTBETCTBYIOLIEH HH(pOpMAIHEH:
— IIpusercrBue.
— Oo6mas uadopmarnus (Common Information).
— TectoBoe okpysxenue (Test Platform).
— Pexomenpanu QA (QA Recommendations).
— Jeranusupoannas undopmarus (Detailed Information).
— OxoHYaHHE COAEPKUMOTO.

IIpusercrBue

CBoe MUCHbMO C OTYETOM HEOOXOAMMO HauaTh C MPUBETCTBUS BCEX anpecaToB. Ecim mo xakum-
100 IMpUYMHAM MPOMU30LUIA 3aepXKKa JaHHBIX OTYeTa, MO0 He BeCh 3aIlIAHMPOBAHHBIM (YHKIIMOHAT
OBLT TPOBEPEH, TO 3Ty HH(POPMAINIO HEOOXOIUMO TIPEOCTABUTH B Havyasie mrucbMa. CielyeT H3BUHUTHCS
3a 3aJIepXKKY U yKa3aTh a/leKBaTHbIE MPUYMHBI Ipou3olIeaero. Takke B caMOM Havaje MUChMa ClIeayeT
YKa3bIBaTh, €CIM OBUTM KaKHe-TO BHEIIHHE (HAKTOPHI, MPEMATCTBYIONINE MPOBEPKE KAKOW-TO YaCTH
(byHKIIMOHATA.

Ecnmu Bo BpeMsi TeCTHpOBaHHWS HE MPOW3OILIO HUKAKUAX (OPC-MaKOPHBIX OOCTOSITEIHCTB, TO
JOCTaTOYHO OOBIYHOTO BEXKIUBOTO MPUBETCTBUS U Jajiee yxKe Mepexo]l K CIeAYIOIIUM ITyHKTaM.

Oo6mas uadopmanus (Common Information)

B naHHOM dYacTM oOTYeTa OIUCHIBAETCS, KAaKHE€ BHJbl TECTOB IPOBOJWINCH. 3a4acTyIo
YKa3bIBAIOTCS MOJYJH, KOTOPbIE TECTUPOBAIUCH WM (QyHKIHOHAT. CTOMT yIOCTOBEpUTHCS, HE 3a0bITa
JM Kakas-TO 4acThb ()yHKIIMOHAja, OCOOCHHO 3TO aKTYyalbHO, KOTJa HY)KHO cOOpaTbh MTOTOBBIM OTYET,
COeIMHMB B ce0e JaHHBIC O pa3HBIX BU/IAX TECTOB M (hyHKIMOHAIE.



TecroBoe okpyxenue (Test Platform)
Kak nmpaBuiio, B 3TON 4acTH yKa3bIBaIOTCA:
— Ha3zBaHue npoekra.
— Howmep c6opku.
— Ccpuika Ha IpoekT (cOopky). HeoOxoaumMo yoeauThes, 9To 3aiIs 110 3TOH
—  CCBUIKE BbI ACHCTBUTEIBHO NONAAAETE HAa IPOEKT UM MOKETE YCTAHOBUTh IPUIIOKEHHE.
IIpy yka3aHuM JaHHBIX B 3TOM 4YacTH OTYETa HYXXHO OBITh OYEHb BHHUMATEIbHBIM, T.K.
HETpaBWIIbHAS CCBIJIKA HAa COOPKY WMJIM HEBEpHBIH HOMEp COOPKM HE JNAlOT JOCTOBEPHON HMH(pOpManuu
BCEM 3aMHTEPECOBAHHBIM JIIOASM, a TAKXKE 3aTPYAHAIOT paboOTy 4elloBEeKYy, coOuparomemMy (pUHaIbHBIN
OTYeT.

Pexomenpanmu QA (QA Recommendations)

JlanHas 4acTh OTuYeTa SABIsAETCS HambOoJiee BaKHOW, T.K. 3]I€Ch OTPa)XKaeTcsi OO0Iee COCTOSHHE
cOOpKH. 371eCh MMOKA3bIBACTCS aHATUTHYECKasi pab0oTa TECTUPOBILUKA, €T0 PEKOMEHAALUH TI0 YIyUIIEHUIO
¢bynkunonana, Hambosiee crmabble MecTa W Hamboyiee KPUTHYHBIE NEPEKTHl, JUHAMHKA H3MEHEHUS
KayecTBa MPOEKTa.

B sTom pazzaene gomxHa 66ITh HHPOPMALIUS O CIICAYIONIEM:

— VYkazan (yHKUIMOHAN (4acTh (PYHKIIMOHANA), KOTOPHINA 3a0JIOKUPOBAaH i MPOBEpKU. JlaHbI
HOSCHEHUs [ToYeMy 3TOT (DyHKIIMOHAJ He TPOBepeH (yKa3zaHbl HanOoiee KpUTHUHBIE 1e(DEKTHI).

— IlpousBeneH aHanM3 KadyecTBa NMPOBEPEHHOTo (QyHKUMOHana. CienyeT yka3aTh, YJIy4IIMIOCH
OHO WM YXYAUIWJIOCH II0 CPaBHEHUIO C Mpeablaylieil BepcHel, Kakoe KauecTBO Ha
CETONTHSIIHUNA MOMEHT, Kakue (haKTOphI MOBIMSIIA Ha BHICTABJICHWE MMEHHO TaKOTO KauecTBa
COOpKHU.

— Ecnm xadecTBO COOpKH yXyIIIMIOCH, TO 00S3aTENFHO JOJDKHBI OBITH YKa3aHbBI PETPEeCCHOHHBIC
MecTa.

— HaunbGonee HecrabunbHBIE YacTW (YHKIMOHANA CIEAYeT BBLICIHTH M YKa3aTh NMPHUYUHY, IO
KOTOPOH OHM TaKOBBIMU SIBJISIFOTCSI.

— JlaHbl pekoMeHIanmuu MO TOMy (YHKIHOHATY M JedeKTaM, CKopelee NCIPaBIeHNEe KOTOPIX
SIBIISIETCSL HanOoJiee TPHOPUTETHBIM.

— Crnucox Haubornee KpUTHYHBIX JUIsi COOpkM JedeKToB, € yKa3aHMEM Ha3BaHUA U UX
KPUTUYIHOCTH.

— Jlnsa otuera ypoBHs Smoke 00s3aTenbHO yKa3aTh BeChb HeCTaOWIbHBIA (yHKuMOHan. Ecnum
cOOpKa SBJSETCS PENU3HOW WM MPEeApeNU3HON, TO J1000€e YyXYJIIeHHE KayecTBa SIBIISETCS
KPUTUYHBIM H BaYKHO 00 9TOM COOOIINTH MEHEDKEPY KaK MOYKHO paHBIIIe.

[ToMrMO BCero BBIMIEYKA3aHHOTO JUIS PEIM3HBIX U MPEIPETHU3HBIX COOPOK B OTYETE O KaYeCcTBE
MIPOJYKTA Ba’KHO YKa3bIBaTh CIIEIYIOIEE:

— Jlana undopmanus o Bcex mpobiemax, xapakTepHbIx cOopke. IIpoBeneH aHaiu3, HaCKOJIBKO
OCTaBIINECS MPOOJIEMBI SBISIOTCS KPUTHUHBIMU JJI1 KOHEYHOTO 110JIb30BaTelIsl.

— VYKkazaHbl AeeKThl, KOTOpbIE CIeAyeT MCIPABUTh, YTOObI Ka4eCTBO KOHEYHOW COOpKU OBLIO
BBIIIIC.

JNeranusuposannas uadopmarius (Detailed Information)

B nanHo#l yacTu oTueTa omuchIBaeTcs Oosee MoApoOHas MHPOPMALKS O MPOBEPEHHBIX YACTIX
(GyHKIIMOHANa, YCTaHABJIMBAETCA KAyeCTBO KaXKJIOM MpPOBEpEHHOM yacTH (QyHKIHOHANIA(MOIYyJs) B
OTIENbHOCTH. B 3aBUCHMOCTH OT THIIA TPOBOJAUMBIX TECTOB, 3TA YAaCTh OTUETa OYJEeT OTIMYATHCS.

Smoke

[lpn oueHke kadecTBa (pyHKIMOHana Ha ypoBHe SMmoke Tecra, oHO MoOXeT OBITH JMOO
[Tpuemnembim, 1100 Henpuemnembim. KauecTBo cOOpKH 3aBUCUT OT HECKOJIBKHUX (PaKTOPOB:

— Ecnu 310 penusHas unu npeapenusHas cOopka, To JUisl BelcTaBiaeHus [Ipuemiemoro kauecTBa
Ha ypoBHE Smoke He TOJKHO OBITh HalIeHO (PYHKITMOHATBHBIX Je(EKTOB.

— Hannuue HoBoro ¢ynkunonana. HoBbli (yHKIMOHAN, KOTOPBI BIEPBBIE MOCTABISETCA Ha
TECTUPOBAaHUE, HE JOJDKEH COJAep)KaTh Je(PEeKToB ypoBHS Smoke Juisl BBICTaBJIECHUS
[Tpuemnemoro kayecTBa Bceil COOPKHU.



— YroO6sl ycTaHOBUTH cOOpke [IpuemiieMoe KauecTBO, HE TOJDKHO OBITH 1e(heKTOB ypoBHS Smoke
y TOro (hyHKIIMOHAJIA, 10 KOTOPOMY IIJIAHUPYETCS TPOBOAUTH IOJIHBIE TECTHI.

— Bce Haunbosee BakHble 4acTH (PyHKIMOHAIA OTPA0aTHIBAIOT KOPPEKTHO, TOI'/1a KAYE€CTBO BCETO
¢ynkunonana Ha ypoBHe Smoke MoxkeT ObITh OLleHEeHO, Kak [Ipumiiemoe.

B wactu o neramusupoBaHHOM MH(pOpMAalMM KadyecTBa COOpKHM cienyeT Oosee moapoOHO
orucarth MpooOIEeMbl, KOTOpPBIE ObLITH HalCHBI BO BPEMS TECTA.

DV

B 57001 yacTu oTueTa yKa3bIBaeTCs KA4eCTBO O MPOBEJICHUN BAIUJAINU 1€(DEKTOB.

31ech JOJDKHA OBITH ciieayroliast HH(pOpMarys:

— OOmiee KOIMUYECTBO BCEX /1€(hEKTOB, MOCTYMUBIIMX HA TIPOBEPKY.

— KonmnuecTBo HencnpapiaeHHbIX A€()EKTOB U UX MPOLEHT OT OOLIEro KOJIUYECTBA.

— Cnucok aedekToB, KOTOpbIe HE ObUTM MPOBEPEHBI U MPUYHMHBI, IO KOTOPBIM 3TOr0 HE OBLIO
CJIeJIaHoO.

— Harnsgnas Tabnuna ¢ HercrpaBIeHHBIMU IePEKTaMH.

[To BeIIEYKa3aHHBIM pe3yJibTaTaM BBICTABISIETCS KauyecTBO TecTa. Eciau  mpoueHt
HeucnpasieHHbIX JedexkroB < 10%, T0 KauectBo Ilpumemsemoe, eciu > 10%, TO KauecTBO
Henpuemnemoe.

NFT

[Tpu mpoBeneHNM MOJIHOIO TECTa HOBOIO (PYHKIMOHAJIAa KA4eCTBO OTIENBHO IPOBEPEHHOIO
¢bynkunonana MoxxeT ObITh: Beicokoe, Cpennee, Huskoe.

B otuere cnenyer oTaenbHO yKa3bplBaTh HMH(GOPMALMIO O KAyecTBE Ka)KIOM YacTH HOBOIO
¢dbynkunonana. B 3Toit yactu otdyera moinKHa OBITH cienyromas nHpopMaIus:

— Jlana o01mas oLeHka peajn3alui HOBOro (yHKIMOHANA (CrpyNIUPOBaHHAs 110 KAYECTBY).

— IlogpoOHass  (metasbHasg) wuHpOpMammMsi O  KayecTBE  KaXJIOH W3  dYacTed  HOBOW
(YHKIMOHAJILHOCTH.

— IlpoBeneH aHanmu3 Kax/10i U3 HOBBIX ()YHKLUH B OTJEIBHOCTH.

— JlaHBI ICHBIE TIOSICHEHHSI O BBICTABJICHUU COOTBETCTBYIOIIETO Ka4eCTBA.

— JlaHBI peKOMEHaNH TI0 YIIYUIICHHIO KadecTBa (KaKue poOIeMbl celyeT UCTIPABUTH).

— TIlokazana Tabuuia ¢ HOBbIMM (DYHKIMSIMU (Ha3BaHUE), UX KAYECTBOM, CTATYCOM (YHHKLIUH U3
CQ.

AT, MAT, Regression

Ecnu mpoBOAMINCH TECTHI YKa3aHHBIX YPOBHEH, TO B MEPBYIO O4Yepeab NP HAMUCAHWU OTYETa
HYKHO aHaJM3UpPOBaTh AMHAMUKY U3MEHEHUs KauecTBa NMPOBEPEHHOM (DYHKIIMOHAIBHOCTH B CPaBHEHUHU
c Oosee paHHUMH BepcUsMHU cOOpKH. Taxke Kak M y MPEABAYIIEro BHIA TECTOB, KAUECTBO 3TUX MOXKET
obITh: Bricokoe, Cpennee, Huskoe.

Jlnis yka3aHHBIX BHJIOB TECTOB B JIaHHOW YacTH OTYETa JIOJDKHA OBITH ONMUCaHa WHQOpMAaNus
CIIEYIOIIETO XapaKkTepa:

— JlaHa cpaBHUTENbHAs XapaKTEPUCTHKA KaXJ0M W3 YacTedl (yHKIMOHAala B CPaBHEHUU C
IPEIBIAYIIAMHI BEPCUSIMH COOPKH.

— IlompoGnas (meranmpHasg) wuHGQOpMalUs O KauyecTBe KaKAOM U3 dYacTeld IMPOBEpEHHOM
(GYHKIIMOHATILHOCTH.

— JlaHbBI sICHBIE TIOSICHEHHsSI O BBICTABJICHHU COOTBETCTBYIOIIETO KadyeCcTBa KKIOW (YHKIUH B
OTIETHHOCTH.

— JlaHBI peKOMEHIANNH TI0 YIIYUYIICHUIO KauecTBa (KaKue MPOOIIEMBI CIIEAYET UCIIPABUTH ).

OKOHUaHHE COAEPKUMOTO

B 3aBepuieHnu conepxkuMoe OTYeTa JOJDKHO BKIHOYATh B ce0si MHPOPMALIMIO CIEAYIOIIETO
Xapakrepa:

— Ccbuika Ha TeCT-IUIaH.

— Ccbuika Ha fokymeHT feature matrix (eciu TakOBOW UMEETCST).
— CcpUika Ha JOKYMEHT CO CTAaTUCTUKOM (€CJIM TaKOBOW UMEETC).
— OOm1ee KOJIMYECTBO BCEX HOBBIX JEEKTOB.



— IToamuce BBICBUIAIONIETO OTYET.

JlaHHBIE CCBUIKM JOJDKHBI OBITh KOPPEKTHBIMH, HEOOXOJUMO IPOBEPUTH JOCTOBEPHYIO JIU
MH(pOpMAIIHUIO TTOJTYYaeT MOJIb30BaTEIb, OTKPBIBIIMKA CChUIKY. CremyeT oOpamarh 0co00e BHUMaHHUE Ha
MOAMNKUCH, YIOCTOBEPhTECh, YTO yKa3aHa MMEHHO Ballla IMOJIUCh JMOO0 Kakas-TO yHHUBEpCaJIbHAs ISt
ONPEACICHHOTO MPOEKTA MOJINHKCH.

Xoxa padoTtbi:
3ananmue 1. Pazpaborars TeCTOBBIC MOYJICH MTPOCKTA JJISI TECTUPOBAHUS OTACIBHBIX MOJTYJICH,
MIPOBECTH ONTHMHU3AIMIO POTPAMMEI TI0 BEIOpAHHOMY apameTpy.
1. Jlnga WMHIUBUAYATBHOTO MOMAYJS BBIOpAaTh MapaMeTp ONTHMHU3AIMU W OMNPEICIUTh €ro
KOJIMYECTBEHHBIE XaPAKTEPUCTUKHU.
2. IlIpoBecTu onTHMH3AIKIO TPOTPAMMBI IO BEIOPAHHOMY ITapaMeTpy.
2. CpaBHUTH XapaKTEPUCTHKU HCXOIHOTO MOMAYJSI W MOIYJS, IMOJYYCHHOTO B PE3yJbTaTe
ONTHMM3ALHY.
3. OdopMuts OTYET, COICpKAIIHMA ONMHCAHWE, OOOCHOBAHWE W PE3YJIbTATHI ONTHMH3AINH
MIPOrPaMMBI.

3aganue 2. Onucate HabOp TecTOBBIX cleHapueB ais Bepudukanuu [10. OntuMuzupoBathb
TecToBbIi Habop. HayuuThes coctaBmaTh crneuupukanuio s pa3paboTku  TecToB.COCTaBUTH
cienn(UKauIo Ui TeCT JM3aifHa caiTa, COTJIACHO BalleMy BapUaHTY, UCIOJB3YsS MOJy4YCHHBIE BBIIIE
3HaHug. OCHOBBIBAsCh Ha crienupuKanuu TpeOoBaHM, HaNMKcaTh HAOOP TECT-KEHCOB ISl TECTUPOBAHUS
caira.
Pa3paborats TecToBbIe HAOOPHI A HYHKIIMOHATBLHOTO TECTUPOBAHUSI.
[IpoBecTu TecTUpOBAHHUE IPOTPAMMBI U TIPEACTABUTH PE3YIbTATHI B BU/IE TAOIUIIBL.
Bripabotath pekoMeHIaIuu 7151 KOPPEKTUPOBKU TECTUPYEMOM MIPOrPaMMBIL.
[IpencraBuTh OTYET 110 JAOOPATOPHON pabOTe AJIsl 3AIUTHI.

No oA

3aganue 3. IlpoBecT JOKYMEHTHPOBAaHUE pPE3YJbTAaTOB TECTHUPOBAHUS IMPOTrPAMMHOIO
CpeACTBa.

®opma npeacTaBiIeHus pe3yabTaTa:
1. Tekcr nomxkeH ObITh Hanmcan mpudTom Times New Roman, 12. HTepBai Mex 1y CTpOKaMH U
a63zanamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo IUPHUHE CTpaHULbl. CKPUHILIOTHI
HeoOxoauMo nojanucats. Ha3panue npaktudeckoil paboTsl, 11esib paboThl, X0 pabOThl, BBIBOJ,
OTBETHI HA KOHTPOJILHBIE BOIIPOCHI JIOJDKHBI OBITh BBIJICIECHBI )KUPHBIM IIPH(PTOM.
3axroueHue (BHIBOIBI).
3. CHHCOK NCIOIB3yEeMOM JIUTEPaTypPHI.

N

KonTposabHbIe Bonpochl:

[TouemMy HEOOXOIUMO MTPOBOAUTH ONTUMU3AIHIO, & HE MUHUMHU3ALINIO TPOrPaMMBbI?
Ot yero 3aBUCUT BbIOOp METO1a ONTUMH3ALINN?

[Touemy GombIIOE BHUMAHHE YENSETCS HUKIMUYECKUM ydacTKam?

K kakum HexenarenbHbIM MOCIEICTBUSAM MOKET IPUBECTH ONTUMH3AIHS?
Yro takoe Tectuposanue [1C?

UewMm TecTupoBanue oTiimyaercs ot oriaanku [1C?

Jlist yero mpoBoAUTCS (QYHKIIMOHAIBHOE TECTUPOBaHKE?

KaxoBbl mpaBuiia TeCTUPOBAHUS IPOTPAMMBbI «KaK YEPHOTO SIIIUKa»?

Kak npoBoauTcs TeCTUpOBaHMS IPOTPAMMBI 10 TPUHIUITY «OEJI0ro SIIuKa»?
Kak ocymecTBisiercs c6opka mporpaMMsbl IpU MOAYJIBHO TECTUPOBAHUU?
Kakas cTpykTypa UTOrOBOro OT4ETa O Pe3yabTaTax TECTUPOBAHUSA?

Uto conepxutcs B pazaene [IpuBercrue?

Yro conepxkutcs B paznene OOmas nuapopmarms?

CoNoORwWNDL OTRNE



10. Yro comepkutcs B pazaeine TectoBoe okpyxeHHE?

11. Yro conepxutcs B pa3aene Pekomenpanuu QA?

12. Yro conepxurcs B paznene JleranuzupoBannas uaopmarms?
13. Yro conepkutcs B paznenie OkoHYaHUE COJAEPIKUMOTO?

Kpurtepun ouenkmu:

PaboTa BhINOIHEHA MMOJHOCTHIO ¥ HE COAEPIKUT OMUOOK, CTYICHT Y4el U PACCMOTPEN OCOOCHHOCTH
MpeIMETHOM 00JIACTH U IPaMOTHO IPEICTABUII OTUET — OL[CHKA «OTIUYHOY.

PaboTa BbITNOIHEHA TOIHOCTBIO, HO COAECPIKUT HE OoJiee IBYX OMIMOOK, CTYICHT y4Yell U paCCMOTpe
0COOCHHOCTH MPEAMETHOM 00JIaCTH ¥ TPAaMOTHO MPEICTABUI OTYET — OLEHKA «XOPOILIOY.

Pabora BeImoNHEHa C OMMOKAaMHU, CTYAEHT HE MOJHOCTHIO YUY€l M PAacCCMOTpENl OCOOCHHOCTH
MpeIMETHOM 00JIACTH U MPEICTaBUII KPATKHUM OTYET — OI[CHKA «YIOBJIETBOPUTEIILHOM.

Pabora BbInOIHEHA C TPYyObIMH OIIMOKaMHU, CTYIEHT HE y4ell OCOOCHHOCTH IPEeIMETHOM 00acTH,
OTYET COCTABJIEH HETPAMOTHO — OIICHKA «HEYIOBIETBOPUTEIHHOY.



JlaGopaTopHoe 3ansiTue Ne 24
TecTupoBanue HHTerpanuu MojayJeii. /lokyMeHTHpOBaHUE Pe3y/JIbTATOB TECTUPOBAHUS

IIe.m:: I/IBY‘-ICHI/IC Ha3Ha4YCHUA W 3aJa4 HWHTCTPAOIMOHHOI0 TCECTUPOBAHUA. CocraBieHue
HUTOTOBOI'0 OTYECTA O pE3YyJibTaTax TECTUPOBAHUSA IIPUITOKCHUSA.

Bbinosinus padory, Bol Oyaere:
ymemp:
— Y5. opraHu3oBBIBaTh 33JaHHYIO0 HHTETPALMIO MOJYJIEH B IPOrpaMMHBIE CPECTBA Ha Oa3e
UMEIOLIEICS apXUTEKTYPhl U aBTOMATU3ALUK OM3HEC-TIPOIIECCOB.
— V6. onpenensiTh UICTOYHUKH U IPUEMHUKHU JAHHBIX.
— ¥9. oueHuBarh pazMep MUHUMAJIBHOTO HA00Opa TECTOB.
—  V10. pa3zpabarbiBaTh TECTOBBIE MAKETHI U TECTOBBIE CLICHAPUHU.
— VY11. BBIBIATH OMIMOKH B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIEIM(DUKAIIHIA.
— V12 ucnonb30BaTh pa3aMyHble TPAHCIIOPTHBIE MPOTOKOJIBI M CTAHIAPTHI POPMATUPOBAHUS
COOOLICHUH.
— V13 BBINOJHATh TECTUPOBAHUE UHTETPALIUH.
— VY14 opranu3oBeIBaTh MOCTOOPAOOTKY JAaHHBIX.
— V15 co3naBaTh KJ1acchl- HCKIIOUYEHHUS HA OCHOBE 0a30BbIX KJIACCOB.
— V16 BBIIONHATH Py4YHOE U ABTOMATU3UPOBAHHOE TECTUPOBAHKE MTPOTPAMMHOT0 MOIYJIA.
— V17 ucnonb30BaTh HHCTPYMEHTAIBHBIE CPECTBA OTIAIKH MIPOTrPAMMHBIX IPOIYKTOB.

MarepuajbHoe o0ecnedyeHne: MEePCOHAIBHBIN KOMIBIOTED, cpeaa mporpammupoBanus Visual
Studio 20109.

3ananmne:

1. HaHI/IcaTI) IIJIaH I/IHTerpaIII/IOHHOFO TCCTI/II)OBaHI/ISI B COOTBCTCTBUU C peKOMCHJIaHI/ISIMI/I.

2. I/ICXOI[SI N3 KOJINYCCTBA OIIMCAHHBIX KJ'IaCTepOB U 3asIBJICHHBIX IJId HUX TCCTOBBIX HpI/IMCpOB
(mocnenHUi MyHKT TJ1aHa), CO3/1aTh COOTBETCTBYIOIIEE KOJIMYECTBO FOHUT-TECTOB.

3. OtnamuTh W 3amMyCTHTh BCE IOHUT-TECTHI. [Ipm 3TOM He TpeOyercsi WCIpaBiieHHE OIIHOOK B
HCXOJHOM KOJI€, €CJIH TaKOBbIe ObLITN OOHAPYKEHBI.

4. OIIGHI/ITI) pGSYJ'IBTaTBI BBITIOJIHCHU A IOHI/IT-TGCTI/IpOBaHI/Iﬂ 158 cz[enaf/'ITe COOTBGTCTBYIOHII/IG
BBIBOJIBI.

5. IlpoBecT JOKYMEHTUPOBAHUE PE3YIbTATOB TECTUPOBAHUS IPOIPAMMHOTO CPEJICTBA.

Kpartkue Teopernueckue cBeieHUA:

WHTerpaliuoHHoe TECTUPOBAHME — 3TO TECTUPOBAHME IPOTPAMMHOIO OOECIeYeHHus] Ha
KOPPEKTHOCTh B3aMMO/ICHCTBHS HECKOJIBKUX MOJyJel, 00beMHEHHBIX B euHoe 1enoe. HecMoTps Ha To,
YTO pe3y/lbTaTOM TECTUPOBAaHUSA U BepU(UKAIMU OTIEIbHBIX MOAYJIEH, COCTaBISIIOIMIMX MPOTPaMMHYIO
CUCTEMY, SBIIETCA 3aKJIIOYEHHE O TOM, YTO OTU MOJIYJIU SIBJISAIOTCS BHYTPEHHE HENPOTHUBOPEUYUBBIMU U
COOTBETCTBYIOT TpPEOOBAaHUSAM, ITO HE TapaHTUPYET HMX KOPPEKTHYIO COBMECTHYI0 pabdory. Llenbio
UHTETPALIMOHHOIO TECTUPOBAHMS  SBJIAETCS IIPOBEPKA COOTBETCTBUS INPOEKTUPYEMBIX  €IHMHHII
(GYHKIIMOHATIBHBIM, MPUEMHBIM W TpPeOOBAaHUSAM HAIEKHOCTH. TeCTUpOBaHUE ATHUX MPOEKTHPYEMbIX
eMHUI] — OOBEIUHEHHUS, MHOXKECTBA WIJIM TpYIIa MOJYJeH — BBINOJHSAIOTCS Yepe3 MX uHTepdeiic,
UCIOJIb3YSl TECTUPOBAHHUE «UEPHOTO SLIUKAY.

WMHTerpalluOHHOE TECTUPOBAHME HA3bIBAIOT €IIE€ TECTUPOBAHUEM aAPXUTEKTYPbl CHCTEMBI.
Pe3ynbTarhl BHINOJHEHUS! MHTETPALIMOHHBIX TECTOB — OJMH U3 OCHOBHBIX MCTOYHHMKOB MH(OpMAaLUU IS
mpolecca yJIydllleHHss U YTOUYHEHHsS apXUTEKTYpPhl CHUCTEMBI, MEXMOIYJIBHBIX M MEXKOMIIOHEHTHBIX
untepdeiicoB. T.e. ¢ MHTErpallMOHHBIE TECThI MPOBEPSIOT KOPPEKTHOCTh B3aWMOJAEUCTBUS KOMIIOHEHT
CUCTEMBI.



WHTerpanoHHOe TECTHPOBAaHME, KaK TPABWIIO, MPEICTABISET COOOM HMTEpaTHBHBIA IPOIIECC,
IpU KOTOPOM MpoBepsieTcs (YHKIMOHAIBLHOCTh Bce Oojiee M Oosiee yBEIMUYMBAIOIICHCS B pa3Mepax
COBOKYITHOCTU MOJIYJIEH.

MonynbHOoe TecTUpOBaHME, WIM IOHHMT-TECTHpOBaHHE (aHIJ. unit testing) — mpouecc B
MIPOrpaMMHUPOBAHUH, TTO3BOJISIONINI MPOBEPUTh HA KOPPEKTHOCTh OTAEIbHBIE MOAYJIM UCXOAHOTO KOJa
MIPOrPaMMBI.

Wnes cocTouT B TOM, 4TOOBI IKCATh TECTHI Ul KaKJOW HETPUBHAIbHON (QYHKLMU MM METOJA.
OTO MNO3BOJIAET AOCTATOYHO OBICTPO IPOBEPUTH, HE MPUBEIO JIM OYEPEIHOE H3MEHEHHE KOAa K
perpeccuy, TO €CTb K IOSBICHUIO OLIMOOK B YK€ OTTECTHMPOBAHHBIX MECTaX IPOTrPAMMBbl, a TaKKe
obusieryaetr oOHapyKEHUE U yCTPaHEHHE TaKUX OIIHUOOK.

WHTerpaliuoHHble TECThl JOJKHBI MIPOBEPSITh COBMECTHYIO pabOTy OTAEIbHBIX MOAYyJIEH win
HAaOOpOB MOJyJel, MEXIy KOTOPBIMH €CTh 3aBUCHMOCTH. I[IpM 3TOM TECTBI JOJDKHBI HPOBEPUTH,
IIPAaBUIBHO JIU 00palaThIBAIOTCSI BXOJHBIE JaHHBIE OTAEIbHBIX METOAOB IIPHU BBI30BE UX NPH Pa3HBIX
CUTyalUsAX U Ha0Opax MCXOAHBIX JaHHBIX (PYHKLIMOHAJIbHAS CTOPOHA MHTErPAIIMOHHOTO TECTHPOBAHUS)
U NIPOBEPUTH CTaOMJILHOCTh PabOThl MOJYJIS IIPH PA3HBIX UCXOJHBIX JAHHBIX (IIPOBEpKa Ha HA/IEKHOCTb
paboTHI MOTYJISt HHTETPAITMOHHBIM TECTUPOBAHHUEM ).

Cy1iecTByeT HECKOIbKO MOIX0A0B K MHTErPalluOHHOMY T€CTUPOBAHUIO:

— Cuusy BBepx. CHauana coOUparOTCSl U TECTUPYIOTCS MOAYJIM CaMHX HMKHUX YPOBHEH, a
3aTeM 110 BO3PACTAHUIO K BEpLIMHE MepapXuu. JlaHHBIM 1oaxoa TpeOyeT rOTOBHOCTH BCEX
coOMpaeMbIX MOJIyJICH Ha BCEX YPOBHAX CUCTEMBI.

— Csepxy BHU3. JlaHHBIN NOAXO0/ NPEIyCMATPUBAET JIBUKEHUE C BHICOKOYPOBHEBBIX MOJYJIEH,
a 3aTeM Hampamisiercds BHU3. [Ipy 3TOM HCHoNb3ylOTCS 3ariyliKd A TeX MOJyJIeH,
KOTOPbIE HaXOATCS HIKE 10 YPOBHIO, HO BKJIFOUEHUE KOTOPBIX B TECT €Ille He MTPOU30IILIO.

— bonboit B3peIB. Bece Monynu Bcex ypoBHEH coOMparoTcs BOEIMHO, a 3aTEM TECTUPYETCH.
JIaHHBII METO/I PKOHOMHT BpEMsi, HO TpeOyeT THIaTeIbHOMN MPOPadOTKU TECT KEWCOB.

IIpenmymiecTso.

WHTerpalinoHHOE TECTUPOBAHUE MO3BOJIIET UMUTHPOBATH JIEHCTBHS MOJb30BaTENEed M OBICTPO
[0JIy4yaTh TOATBEPXKACHHUE, YTO NPOrpPaMMHBIM MIPOAYKT YCIEIIHO B3aWMOJEUCTBYET C JIPYTHMMH
cucreMaMu. Takoi MoaXox rapaHTUPYET cpa3y HECKOJIBKO IPEUMYILECTB!

1. TlpenoTBpaiieHue NOSBACHUS KPUTUYHBIX OMIMOOK B ONBITHO-TIPOMBIIIIEHHON KCIUTyaTal[liu
2. CHMIXEHHE BIMSHUS YEIOBEUECKOro (hakTopa
3. DKOHOMHS 3aTpaT Ha HCIIpaBleHHE Ae(HEeKTOB

['maBHOI 3a7auell WHTErPAIMOHHOTO TECTHPOBAHUS SBISETCS IMOMCK OIIMOOK, CBS3aHHBIX C
BSaHMOHeﬁCTBHeM MOI[y.]'ICfI CHUCTEMEI WJIN HECKOJLKUX CUCTEM. B PE3YIBTATE BCC CMEIKHBIC CUCTEMBI U
MOJIyJIA OJTHOM CHCTEMBI JIOJKHBI paboTaTh COTJIAaCOBAHHO.

CrocoOsl MPOBCACHUA HHTCTPAIUMOHHOI'O TCCTHUPOBAHUSA HOI[6I/IpaI-OTC$I B 3aBHCUMOCTHU OT
WHTETPAIMOHHBIX PEIICHUH.

BrimoaeHne paboThr:

PazpaboraiiTe kiacc, comepkamiii MUHUMYM 3 METOAa, OJUH U3 KOTOPBIX COOTBETCTBYET
BallleMy BapHaHTY: IO 3aJIaHHBIM [TapaMeTpaM a U b BHIYMCIUTE MapaMeTp C.

Bapunant c
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JIBa npyrux (ocTajabHBIX) METOJAa JOJDKHBI IE€pelaBaTh WM IOJIy4aTh 3HAYEHHUS U3 METo/a
Balllero BapuaHTa. T.e. BceMu TpeMsi METOlaMH JIOJDKHO ObITh OPraHU30BaHO B3aUMOJACHCTBUE.

Coznaiite oT/EIbHBIA TECTUPYIOLIUI Kilacc (KaK JUIsl MOAYJIBHOI'O TECTHPOBAHUS), B KOTOPOM
ONUIIMTE MHUHMMYM 3 TecTa C pa3IMYHbIMM [apaMeTpaMHy, OXBaThIBAIOIIMMHU  pa3jInYHbIC
HEIKBUBAJICHTHBIC 3HAYECHMUS.

[Ipumedanue: Ipy UHTETPATMOHHOM TECTHPOBAHUY TIPU OJHOM BBI30BE (DYHKIIUHU, TECTUPYIOTCS
Bce 3 Meroaa.

Pa3paboraiiTe TecT-TuIaHa — PYKOBOJICTBA K JICHCTBHIO JIJISl TECTUPOBIIUKOB;
Cdopmupyiite TeCTOBbIE JaHHBIX U CO3AANTE TECT-KEHUCOB;

Peanu3yiite cueHapuu aJis 3aIycka TECT-KEHUCOB;

BrimonHuTe TeCT-KeHChl U UCTIPaBbTE OLIUOKH;

[ToBTOpPHTE UK TECTUPOBAHUS /10 YCIICITHON HHTETPALIUH.

arONE

®opma npeacTaBieHns pe3yabTaTa:
1. Tekcr nomkeH ObITh Hanmcad mpudTom Times New Roman, 12. HTepBai Mex 1y CTpOKaMH U
a63zanamu — 1,5. Orcryn cnesa 1,5. OpueHTanus TeKcTa — Mo MUpHUHE CTpaHULbl. CKPUHIIOTHI
HeoOxoanMo nojanucats. Ha3panue npakTudeckoil paboTsl, 11esib paboThl, X0 pabOoThl, BBIBOJ,
OTBETHI Ha KOHTPOJILHBIE BOIIPOCHI JIOJDKHBI OBITh BBIJICIEHBI )KUPHBIM MIPH(PTOM.
3akroueHue (BHIBOIBI).
3. CHHCOK NCTIOJIB3yEeMOM JIUTEPaTypPHI.

N

KonTpoJibHbIe BONPOCHI:
JlaiiTe onpeaeneHne MOHATHS HHTETPAMOHHOE TECTUPOBAHHUE.
B deM cymHoCTh MeTo/1a «Oenoro sAmKa»?
B 4eM cyImHOCTh MeTO/1a «4EPHOTO SITITUKAY.
[enn MHTErpaliMOHHOTO TECTUPOBAHUS.
[TpenmymiecTBa «paHHETO HavYalla) TECTHPOBAHMS.
Kakas cTpykTypa HTOroBOro oT4eTa O pe3ysibTaTax TeCTUPOBAHMSA?
UYrto conepxurcs B pazaene [Ipusercreue?
Yro conepxkutcs B paznene OOmas uapopmarys?
Uto conepxutcs B pazaene TecToBoe OKpykeHHe?
10 UYro conepxurcs B pazaene Pexomennanuu QA?
11. Yro conepxurcs B pasznene JleranuzupoBannas nuapopmarwsi?
12. Yro conepxurcs B pazzaene OKOHUaHUE COAEP)KUMOTO?

©oOo~ND Wb E

Kpurtepun ouenku:



PaboTa BBINOIHEHA TTOJHOCTHIO U HE COJEPIKHUT OMIMOOK, CTYICHT Y4ell U PAaCCMOTPETI OCOOCHHOCTH
HpeHMeTHOﬁ O6JI3.CTI/I U I'paMOTHO NPCACTABUII OTUCT — OLCHKA «OTJIMYHO).

PaboTa BbINOIHEHA MTOJIHOCTHIO, HO COJIEPIKUT HE 0oJiee ABYX OIMOOK, CTYICHT Y4l U pacCMOTpe
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaMOTHO MPECTABUI OTUET — OLEHKA «XOPOILIOY.

Pabora BeImosHEHa C OMMOKAaMHU, CTYAEHT HE MOJHOCTHIO YUY€l M PACCMOTpeNT O0COOEHHOCTH
MPEeIMETHOM 007aCTH M IPEICTABUI KPATKUI OTYET — OLIEHKA «yJOBIECTBOPUTEIHHO.

PaboTa BbImonHEeHa ¢ TpyObIMU OIIMOKAaMU, CTYJICHT HE Y4el OCOOCHHOCTH MPEAMETHON 00JIacTH,
OTYET COCTABJICH HETPAMOTHO — OIICHKA «HEYIOBICTBOPUTEIHLHOY.



[Tpunoxxenne 1

Konx crpanuiel aBTopusanuu

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

<Grid.RowDefinitions>

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

</Grid.RowDefinitions>
<Grid.ColumnDefinitions>
<ColumnDefinition Width="0.8*"/>
<ColumnDefinition/>

</Grid.ColumnDefinitions>

<Label Content="IllepcoHanbHasa uHpopmauma" Grid.Column="0" Grid.Row="0"
FontSize="18" FontWeight="Bold" Margin="10,0"/>

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

<TextBox x:Name="1lName" Text="lBazHor" Grid.Column="0" Grid.Row="2"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"
GotFocus="LName GotFocus"/>

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

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

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


http://schemas.microsoft.com/winfx/2006/xaml/presentation
http://schemas.microsoft.com/winfx/2006/xaml
http://schemas.microsoft.com/expression/blend/2008
http://schemas.openxmlformats.org/markup-compatibility/2006
mailto:ivanov@gmail.com

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

<Label Content="IloBTopurs naposs" 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="MumHMManbHasd OJMHa IapoJjsga 6 cuMmBojoB" Grid.Column="1"
Grid.Row="10" FontSize="14" Margin="8,0" />

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

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

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

<Label Content="¥YcmnoBusa napoJsa 1" Grid.Column="1" Grid.Row="13"
FontSize="14" Margin="8,0"/>

<Label Content="¥YcmnoBusa napoJssa 2" Grid.Column="1" Grid.Row="14"
FontSize="14" Margin="8,0"/>

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

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

<Label Content="CekxpeTHEll BONPOC IJA BOCCTAaHOBJeHMs napona" Grid.Column="0"
Grid.Row="17" Grid.ColumnSpan="2" FontSize="18" FontWeight="Bold" Margin="10,0"/>

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

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

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

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

<CheckBox Content="Corjmacen c yciaoBuamu" Grid.Column="0" Grid.Row="22"
FontSize="14" />
<Button x:Name="SignIn" Content="JIAJIEE" 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="#FFE2EC1B" Offset="1"/>
</LinearGradientBrush>
</Button.Background>
</Button>
<Button x:Name="go" Content="Ilepeutu" Grid.Row="23" Grid.Column="1"
Margin="100,0" Click="Go Click"/>
</Grid>
</Window>
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