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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB u cojepXaHHME TPAKTUYECKUX U JAOOpATOPHBIX 3aHATHH HAmpaBICHBl Ha
peanuzanuio  DenepanbHOr0 IOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAPTa CPEAHEro
po(hecCHOHATLHOTO 00pa30BaHUsI.

Benymeld numpakTuueckod IeNbl0 MPAKTHUECKUX 3aHATHHA sBisercs (opMupoBaHue
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHH BBINOJIHATH OIPENCICHHBIC JCHCTBUS,
orepanuu, HeoOXOAUMBbIE B IOCIEAYIOLIEM B IPO(ECCUOHATIBHON AEATEIbHOCTH).

Benymeld nuaakTHuecKon 1enbio Ja00paTOPHBIX 3aHATHN SIBISETCS SKCIEPUMEHTAIbHOE
HNOATBEPXKJIEHUE W TPOBEpPKA CYLIECTBEHHBIX TEOPETHUYECKUX IIOJO0XKEHUH  (3aKOHOB,
3aBUCUMOCTEN).

B cootBerctBum ¢ paboueii nporpammoii 1IM.02 OCYIIECTBJIEHUE MHTEI'PALIMN
[IPOTPAMMHBIX MOJVYJIEM, MJIK.02.02 VHCTpyMeHTanbHbIe CPEACTBA  Pa3paGoTKH
IPOrpaMMHOIO oOecredyeHHs, MPelyCMOTPEHO IPOBEJCHUE INPAKTUUYECKUX M JIa0OpaTOPHBIX
3aHATHH. B paMKax NmpakTH4ecKoro/lnabopaTOpHOTO 3aHATHS OOYYaIOMIMECs MOTYT BBIIIOJIHSATH
OJIHY WJIM HECKOJIbKO ITPAKTUYECKUX/T1a00paTOpHBIX paloT.

B pe3ynbraTe UX BBIIOJIHEHUS, 00YUAIOIIMNACS JTOJIKEH:
ymembo:

— VY1 ucnonp3oBaTh BEIOPAHHYIO CUCTEMY KOHTPOJIS BEPCUH.

— Y2 ucnosnb30BaTh METO/bI JUIS NOIYYEHUS KOJa ¢ 3aJJaHHON (DYHKIIMOHAJIBHOCTBIO
U CTEIIEHbIO KauecTBa.

— Y3. aHaIM3UpOBaTh NPOEKTHYIO U TEXHUUYECKYIO JOKYMEHTALHIO.

— VY4. ucnonp3oBaTh CHENMAIM3UPOBAHHBIE Tpapuueckue CpeAcTBa MOCTPOCHUS U
aHaJIM3a apXUTEKTYPbl IPOrPAMMHBIX POTYKTOB.

— V5. opraHu3oBbIBaTh 33/IaHHYI0 MHTETPAIMI0 MOJAYJIEH B MPOTrpaMMHBIE CPEICTBA
Ha 0a3e UMEIOLIENCs apXUTEKTYPhl U aBTOMATU3allMA OM3HEC-TIPOIIECCOB.

— V6. onpenensaTe UCTOYHUKHU U IPUEMHHKH TaHHBIX.

— VY7. ucnosnp30Bath NpueMbl pabOThl B CUCTEMAX KOHTPOJISI BEPCUH.

— V8. BBHINOJHATH OTJIAAKY, HCHOJIb3Yysl METOAbl W HWHCTPYMEHTHI YCIOBHOMU
kommuisanuu (kiaccel Debug u Trace)).

— ¥9. onleHuBaTh pazMep MUHHUMAJIBLHOIO Ha0Opa TECTOB.

— VY10. pazpabaTbIBaTh TECTOBbIE TAKEThI U TECTOBbIE CLICHAPHH.

— VY11. BBIABIATH OIIMOKHN B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIIELIU(HKAIIHI.

— V12 wuncnonp30BaTh  paziMYHBIE TPAHCIIOPTHBIE IIPOTOKOJBI M CTaHAAPTHI
dbopMaTupoBaHUs COOOIIEHUH.

— VY13 BBINONHATH TECTUPOBAHNE UHTETPALIUH.

— VY14 opranu3oBbIBaTh NOCTOOPAOOTKY JaHHBIX.

— VY15 co3naBaTh KJIaCChl- HCKIIIOYEHHUSI HA OCHOBE 0a30BBIX KJIACCOB.

— VY16 BBINONHATH PYYHOE M ABTOMAaTU3MPOBAHHOE TECTHPOBAHHE MPOTrPaMMHOIO
MOJTYJIS.

— VY17 wucnonp30BaTh HMHCTPYMEHTAIbHBIE CPEACTBA OTIAAKA IPOTPAMMHBIX
MPOJYKTOB.

— VYO0I1.1 pacno3HaBaTh 3amadyy W/uiau mpoOieMy B HpodecCHOHAIBLHOM H/WIN
COIMAJTLHOM KOHTEKCTE

— Y01.2 ananu3upoBaTh 331a4y W/UIU MPoOIEeMy U BBIIEISITH €€ COCTaBHBIE YaCTH

— VYO01.3 onpenensiTe 3Tanbl perieHus 3a1auu

— VY01.4 BosBaaATh U 3(PQPEeKTHBHO HCKaTh HWHEOOPMAIUIO, HEOOXOAUMYIO IS
pEIICHUS 3a/1a4i W/WUITH TIPOOJIeMBI

— VY 02.1 onpeaensaTs 3a1a4u NOUCKa HH(POpMAIUH;
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— VY 02.2 omnpenensits HEOOXOUMbIE HCTOYHUKH WH(OPMAIIIH;
— VY 02.3 mnnaHupoBaTh NPOILIECC TOMCKA;
— Y 02.4 cTpyKTypHpOBaTh MOJydaeMyro HHPOPMAIIHIO;
— VY 02.5 BeaensaTe HanOosiee 3HAYMMOE B IepedHe HHPOPMAIIHIH;
— VY 02.6 orneHUBaTh MPAKTUYECKYIO 3HAUMMOCTh PE3YJIbTATOB MOKCKA;
— Y 02.7 odopMasaTe pe3yibTaThl MOUCKA
—  Y03.2 npuMeHSTh COBPEMEHHYIO HaAYUYHYIO MPO(HECCHOHATBEHYIO TEPMUHOIOTHIO
— VYO03.3 omnpenenitbs ¥ BBICTpaMBaTh TPACKTOPHH NPOPECCHOHATIHLHOTO PA3BUTHS U
camMoo0pazoBaHus
— VY03.4 npuMeHATh UCCIEI0BaTEIbCKUE MIPUEMBl U HABBIKH, YTOObI OBITH B Kypce
HOCJIEIHUX OTPACIEBBIX PELICHUN
— VYO03.5 noHUMaTh W aJANTHPOBATHCS K M3MEHSIOUIMMCA MOTPEOHOCTSIM CMEXKHBIX
npodeccuit
— VY 04.1 opranu3oBbIBaTh pa0OTy KOJUIEKTUBA U KOMaH/Ibl;
— YV 04.2 B3auMoneiCTBOBaTh C KOJUIEIaMH, PYKOBOJCTBOM, KIHEHTaMH B XOJ€
npodecCuoHaIbHON e TeTbHOCTH
— Y04.3 noHnMaTh TpeOOBAHUS M ONPABABIBATH OXKUJAHHUS KIMEHTOB/paboTOAATEIS
— Y04.4 pearnpoBath Ha 3alpoChl KIIMEHTOB/PYKOBOCTBA JINYHO U OMOCPEJOBAHHO
— VYO04.5 ucnosnb3oBaTh KOMMYHHKAIlMOHHBIE HaBBIKM IpU paboTe B KOMaHIE IS
YCIIEIIHOM paOOoThI HaJ| TPYNIIOBBIM PELIEHUEM NpolIeM
—  Y04.8 addexkTuBHO pabOTATh B KOMAH/IC
— VY05.1 mnpuUMeHAT, TEXHUKM W  TOpueMbl IPQPEKTUBHOrO  OOImIeHUS B
poeCCHOHAIBHON JEATEIHbHOCTH
— VY05.2 wucnonp3oBaThb HABBIKM YCTHOrO OOWIEHMS B HpodeccCHOHATbHON
JeSITebHOCTH
— VY05.3 uznarath cBOM MBICIU U O(QOPMIISATH JOKYMEHTHI MO MNpPOo¢eCcCHOHaTbHON
TEMaTHKE Ha T'OCYAApCTBEHHOM SI3bIKE
— VY06.2 onuchIBaTh 3HAUUMOCTh CBOEH CIEUATbHOCTH JJISl Pa3BUTHUSI SKOHOMUKH U
Cpebl KUZHEAEATENIbHOCTH IPayKIaH POCCUHCKOT0 TOCy1apcTBa
— Y07.1 cobmo1aTh HOPMBI HKOJIOTHUECKOM O€30MacHOCTH;
— VY08.3 mosnb30BaThCsl CpesICTBAMU MPOMUITAKTUKH MTEPEHANPSIKEHNUS XapaKTePHBIMU
JUISL JAHHOW CIIEUAJIBHOCTH.
— VY 09.1 npumeHsats cpeacTBa HH(GOPMALMOHHBIX TEXHOJOTMHA JJis peIlIeHUs
poQeCCHOHANIBHBIX 3a71a4;
— Y 09.2 ucnionb30BaTh COBPEMEHHOE MPOrpaMMHOE 0OecrieueHne
—  Y09.3 nposiBIATh KyJIbTypy MH()OpPMAIIMOHHON 0€301MacCHOCTH MPU UCIIOIb30BaHUN
MH(}OPMaLOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN
— VY10.1 noHumarh OOMIMHA CMBICH YETKO NPOM3HECEHHBIX BBICKa3bIBaHUI Ha
U3BECTHBIE TeMBI (MpodeccuoHaIbHbBIE U OBITOBBIE);
— VY10.2 yyacTBOBaTh B [UANOrax Ha 3HaKOMbI€ 0oO1IHe U TPO(hecCHOHATIbHbIE TEMBI
—  VY10.6 noHMMAaTh TEKCTHI HAa 6a30BbIE MPOGECCHOHATILHBIE TEMBI
— VY10.7 uurarh, MOHMMATh W HAXOJUTh HEOOXOAMMBIC TEXHUYECKHUE JaHHBIC H
MHCTPYKIMHU B PYKOBOJICTBAX B JIFOOOM JIOCTYITHOM (hopmare
— VY11.2 BBIABIATH TOCTOMHCTBA U HEJJOCTaTKA KOMMEPUYECKOHN HIen
— VY11.3 npe3eHTOBaTh UAEU OTKPBITHUS COOCTBEHHOIO Jena B Mpo(dhecCHOHATIbHOU
JeSITEIIbHOCTH
CoznepxaHue MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATUH OPHEHTHPOBAHO Ha (popMUpOBaHUE
OOIIMX KOMIETEHIMH MO Mpo(ecCHOHATbHOMY MOJIYIIO MPOrpaMMbl MOJTOTOBKH CIHEUAIHCTOB
CpEIIHETO 3BEHa 110 CHELUATIBHOCTH U OBJIAZICHUIO NPOpeccuoHaIbHblMu KOMNEMEHUUAMU.



[1K 2.1. Pa3pabarbiBath TpeOOBaHMA K MPOrPaMMHBIM MOAYJISM Ha OCHOBE aHAJIM3a
IPOEKTHON U TEXHUYECKOM JOKYMEHTAllMU Ha IpeAMET B3aUMOICHCTBUS KOMIIOHEHT

I1K 2.2. BbINOJHATH HHTETPALMIO MOJYJIEH B IporpaMMHOE 00ecrieueHne

[IK 2.3 BpInoaHAT,  OTJIAAKY  NPOrPaMMHOIO  MOAYJISL € KMCIOJIb30BaHUEM
CIEMaIN3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB

IIK 2.4 OcymecTBisITh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPUEB IS
MPOrPaMMHOTO O00ECTICUeHUSI.

I1K 2.5. IIpon3BOUTh, WHCIIEKTUPOBAHHE KOMIIOHEHT MPOrPaMMHOTO OOECIeYeHUs Ha
IIPEIMET COOTBETCTBUSI CTaHApTaM KOJAUPOBAHUS.

A Taxoke GOPMUPOBAHUIO 0OU4UX KOMNEMEHYUTL:

OK 1. BriOuparp crnocoObl pemieHus 3axa4  NpopecCHOHATBHON  IeSTEIBHOCTH,
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2. OcymecTBisiTh MOUCK, aHAINW3 M MHTEPIPETALUI0 WH(POpMAIMU, HEOOXOAUMON
JUIs BBITTOJIHEHUS 3a]1a4 PO ECCUOHATIBHOM 1A TEIbHOCTH.

OK 3 IlmanmpoBath M peaqn30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBFHOE U JIMYHOCTHOE
pa3BUTHE.

OK 4 IlnanmpoBath M peaqnu30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBFHOE U JIMYHOCTHOE
pa3BUTHE.

OK 5 IlmanmpoBatrh M peaqnu30BBIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 6 IlposiBiaATh  Ipa’kJaHCKO-NATPUOTHUYECKYIO  IO3ULHUI0,  JEMOHCTPUPOBATH
OCO3HaHHOE [TOBE/IEHUE HAa OCHOBE TPAAMLIMOHHBIX 00IEYeIOBEYECKUX [ICHHOCTEH

OK 7 CopeiicTBOBaTh COXPAaHEHHIO OKPYKAIOUICH Cpedbl, pecypcocOepexeHHIO,
3¢ (eKTUBHO AEHCTBOBATH B UPE3BbIYANHBIX CUTYaLUSX.

OK 8 Hcmonbs3oBaTh cpenctBa (GU3NIECKOH KyAbTYPHI AJISi COXPAaHEHHS M YKPETIIICHUS
3I0pOBbsl B Ipoliecce NPOPECCHOHATBHON NEATEIbHOCTH U IOAJCPKAHUSA HEOOXOJUMOro
ypOBHS (PU3HUECKOI MOATOTOBIEHHOCTH

OK9 Hcnone3oBaTh  MH(OPMAIMOHHBIE  TEXHOJOTMM B  NPO(EcCHOHANBHOM
JeSITEIbHOCTH.

OK 10 TIlonb3oBaThCcsi Mpo(ecCHOHANBHONW JTOKYMEHTaluell Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM $I3bIKE

OK 11 IlnanupoBaTh MNPEINPUHUMATENBCKYIO JAEATENBHOCTh B MPO(hecCHOHATIBHON

chepe

Brinmonnenue oOydarOmMMUMHUCS TPAKTHYECKUX | JabopaTopHbix pador mo [IM.02
OCYIUIECTBJIEHUE WHTEIPAIIMM TIPOTPAMMHBIX MOJYJIEM, MJIK.02.02
HHcTpyMeHTalbHbIE CpecTBa Pa3pabOTKU MIPOrPaMMHOI0O 0OeCTIeueHNs], HalpaBIeHo Ha:

- 0bobwenue, cucmemamuzayuio, yenyoieHue, 3aKpenieHue, pazeumue U Oemanu3ayuro
NONYYEHHbIX MeopemudeckKux 3HaHUll N0 KOHKPEemHblM memam yY4eOHoU OUCYUNTIUHDL,

- ghopmuposanue ymenuti npumeHamsv NOJNYYEHHble 3HAHUA HA NPAKMUKe, pPearu3ayuro
e0UHCMEa UHMEILIeKMYalbHOU U NPAKMUYeCKOU 0esimelbHOCmU;

- 8bIPAOOMKY NpU peueHuUu NOCMABIEeHHbIX 3a0ai NPOPeCccUOHANbHO 3HAYUMbBIX KAYecms,
MAKUX KaK camocmosamebHOCMb, OMEemCcmeeHHOCb, MOYHOCMb, MBOPYECKAs UHUYUAMUBA.

[pakTrdeckue u 1aboOpaTOpPHBIC 3aHATHS MPOBOISATCS TIOCTIE COOTBETCTBYIOIIEH TEMBI, KOTOpast
o0ecrieurBaeT HAJTMYNE 3HAHUH, HEOOXOJMMBIX TSI €€ BBITOTHEHUSI.



2MEPEYEHDb IPAKTUYECKHWX U IABOPATOPHBIX 3AHSATHUI

M/K 02.02 MTHCTPYMEHTAJIBHBIE CPEJICTBA PABPABOTKU
INPOI'PAMMHOI'O OGECIIEYHEHUA

Pa3zaenanl/Tembl Tembl KoanuectBo | TpeGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 4acoB ProcC C1io
3aHATHI
(ymeTtn)
Paznen 2. CpeacrBa pa3padoTKu MPOrpaMMHOTI0
obecreyeHust
Tema 2.2.1. [IpakTuueckas padora Ne 1 «Pa3paborka 1 Y3-V7, V1,
Cobpemenbie CTPYKTYPBI IPOEKTa Vi2,V¥14
N — HpaKTqucha;[ pabota Ne2 «Pa3zpabotka 1 V02.1 - Y027,
HHCTPYMEHTBI MOMLYJIbHOH CprKTyva fipockTa ¥03.2-Y03.5,
HHTErpanum (marpammEI MOAyICH)» ¥05.1-Y05.3,
[IpakTuaeckas padora Ne3 «Pa3zpaboTka 1 v10.6, YO1.1-
nepevHs apTeakToB U MPOTOKOIOB V01.5, Y09.1-
IIPOCKTa» V093
JlaGoparopnas padota Nel «Hacrpoiika 1
pabOThI CUCTEMBI KOHTPOJIS BEPCHit
(THITOB IMITOPTUPYEMBIX (DAIIIOB,
myTei, GUIBTPOB | Jp. MapaMeTpoB
HUMIIOPTa B PEIO3UTOPHUH )»
JlaGoparopHas pabota Ne2 «Pa3paboTka 2
W MHTETpanus MOAyJei mpoeKkTa
(xomanHAS paboTa)»
Jlaboparophas padorta Ne3 «Ortnanka 2
OTZIEJIbHBIX MOAYJIEN POrPaMMHOTO
MPOCKTa»
JlaboparopHas pabota N4 2
«Opranuzanus o6paboTku
HUCKJIIOUCHUI
Tema 2.2.2 JlabopartopHas paboTa No5 1 V2,V3, Ve,
HucTpymenTapuii «[IpuMeHeHue OTIaI0UHBIX KIIACCOB B Y8-Y11, V13-
TEeCTHPOBAHUSA U MIPOEKTEN Y17
aHaJIN3a Ka4YeCcTBa JlabopartopHas pabota Ne6 «Otnanka 1 V02.1 - Y02.7,
HPOTPAMMELLX [pOCKTa) V03.2-V03.5,
CpEACTB JlaGopaTtopHas pabota Ne7 «HCTIEKTIIS 1 V05.1-V05.3,
KOJIa MOJIyJIeH TIPOEKTay v10.6, YO1.1-
JlaGopaTtopnas padota Ne§ 1 V01.5, Y09.1-
«TectupoBanue nuTepdetrica vV09.3
I10JIb30BATEIIS CPECTBAMHU
HHCTPYMEHTAIBHOM CPEIbI pa3paboTKU»
JlaGopaTtopnas pabota Ne9 «Pa3paboTka 1
TECTOBBIX MOAYJIEH MPOEKTA JJIs
TECTUPOBAHUA OTACIIBHBIX MO]];y.HeI\/II))
[IpakTuaeckas padora Ned 1

«BpImonaeHne (yHKIIMOHAIBHOTO
TECTHUPOBAHHSDY




Pa3nesibl/Tembl Tembl KonnuecrBo | TpeGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 4acoB orocC C1io
3aHATHH
(ymeTn)
[IpakTiaeckas padora Ne5 1
«TecTupoBaHue UHTETPALIUIY
[IpakTuueckas padora Ne6 1
((I[OKYMCHTI/IPOBaHI/Ie PE3YJIbTAaTOB
TCCTUPOBAHUS
UTOI'O 18




3SMETOANYECKHUE YKA3AHUS

M/K 02.02 MTHCTPYMEHTAJIBHBIE CPEJICTBA PABPABOTKU
IMPOI'PAMMHOI'O OBECIIEYHEHUA

Tema «CoBpeMeHHbIE TEXHOJIOTMH H HHCTPYMEHTHI HHTETPAIIMI

IMpakTnyeckas padora Ne 1
«Pa3padoTka CTPYKTYPbI POEKTA»

Hesb: co3ganne CTPYKTYphI IPOSKTA U 3aMoJHEHHE 0a30B0i HHPOPMALIUU O TIPOEKTE.

Boinosainus pa6orty, Bel Oynere:
ymembp:

— V3. aHaiM3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO.

— VY4. ucnonp30BaTh CHENHMAIM3HPOBAHHBIE TpauyecKue CpeicTBa MOCTPOCHUS U

aHaJIN3a apXUTEKTYPHI MPOTPAMMHBIX TPOTYKTOB.
MarepuanbHoe o0ecnieyeHue:
[Tepconanbubiii  kommnbioTep, maketr Microsoft Office, moctym k Internet pecypcawm,
nporpamma MS Project.

3aganue:

1. Co3nanue HOBOrO IPOEKTa JIHOOBIM CIIOCOOOM

2. 3anoaHEeHUEe CBEIEHUH O IPOEKTE

3. I3meHeHune 0a30BbIX KaJleHAapel IpoeKTa

4. BkiloYeHHE B POEKT JOMOJHUTEIBHON JOKYMEHTAIH
Kpatkue TeopeTnueckue cBeJeHH:

HoBeiii mpoekT B mporpamme MS Project MoxxeT OBITH CO3/aH Kak C HyJs, TaK U
UCTONB3Yysl OAMH M3 IpeaaraeMbIX CTaHIapTHHIX I1a0sioHoB. lllabnon mpeacrasiser coboit
0ocoOeHHbIN TUI (haiina mpoekTa, cojepkauiuii Habop MHGOpMaluU, TPU3BAHHOW YIPOCTUTH
paboTy Hajx npoekToM. B coctaB mabiaoHa 0ObIYHO BXOJUT CHHUCOK 3apaHee OPraHU30BaHHBIX U
pa3MELICHHBIX OINpeAeNeHHbIM 00pa3oM 3ajxady, a Takxke HHPopManmus O pecypceax,
NOJIb30BATENbCKHUE MPEJICTABICHHS, KaJleHIapH, OTYEThl, Makpochkl U T.4. Jlrobas nnpopmarus,
npegaraemasi 11a0JOHOM, MOXET OBbITh H3MEHEHAa B COOTBETCTBUUM C TpeOOBaHUSMU
KOHKPETHOro MpoekTa. B kauecTBe m1aGioHa Takke MOXET ObITh MCIOJIb30BaH CO3AAHHBIN
panee TmpoekT. Ilpu coszmanum TpoekTa U3 mabJioHa HEoOXOAMMO BBIOpAaTh Ha
na"enu Koncynomanma ccbuiky Obwue wabnonbl. [Hanee Ha BKJasike [llabnonul
npoexkmos BbIONpaeTCs HEOOXOIUMBIH 111a0JI0H.
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Puc.1. Bri6op ma6nona npoekra

Pabouee mpocTpaHCcTBO mporpamMmbl Ha3bIBAETCS BUAOM WM IpejacraBieHueM. llo
YMOJIYAHUIO TIOCJIE€ CO3JaHUs MpOEeKTa aKTUBEH BUJI Juacpamma ['anma (puc.2). JlanHas
JyarpaMma CIIyKUT Al OTOOpaskeHMsl IOCJIENOBAaTEIbHOCTH 337ad IPOEKTa KAK B TEKCTOBOM
TaK U B rpa)u4ecKoM BHJIE.

0 Huemwe saars (MaDr I T 20MaTT  OAMem DT 11 MonT7 (181 e
BN nacNnce B cUncBnecNnc BB cNncens
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o | 2l ] 2
Puc.2. Okno auarpammsl ['anTa

[Tocne co3manust mMpoekTa HEOOXOAUMO HACTPOUTH €0 OCHOBHBIE mapameTphl. s

3TOTO
yanoOHO  HWcCmonb30BaTh  Mactep Hoewiti  npoexm. Jlns ~ 3TOro  HaKUMaem
KHOTIKY 3a0auu Ha TniaHenu Koncynemanma m BbIOMpaeM  CCbUIKY Onpeoenenue npoekma.
OTBeTHB Ha BOMPOCHI O JIaTe Hadala MPOEKTa U COBMECTHOM paboTe Ha/l MPOSKTOM U COXpPaHUB
pe3yabTaT, BbIOMpaeM CCBUIKY OnpedeneHue paboueco 6pemeHu npoekma Nis  3amycka
mactepa Pabouee epems npoekma. Takum 00pa3oM Mbl MOXKEM HACTPOHUTH KaJeHJApb MPOEKTa.
CrnenyromuM pemeHneM, KOTOpoe HEOOXOIMMO TIPHHSTH Ha CTAIHH CO3JaHMS, SIBISIETCS BBEIOOP
UCXOJHOW naTel mpoekTa. IlmaH mpoekTa MoOKeT OBITh COCTAaBIEH OT JaThl Hayala WU
3aBepIIeHHs poeKTa. [ HacTpONKM IJIaHWPOBAaHUS OT HAYAJIbHOW JaThl BHIOEPHTE B MEHIO
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[IpoexT mnyHKT cBeaeHus O TnpoekTe. B mosBuBmemcs okHe (puc.3) BbIOMpaem
wianupoBanue Om Odamel Hauana npoekma W cTaBuM /lamy nauana. Jla oxoHuaHus Oyzner
paccumTaHa janee aBTOMaTU4ecKd. B ciydae miaHUpoOBaHMUS OT KOHEYHOM AaThl BeIOUpaem Om
oambvl OKOHYAHUs npoekma U CTaBuUM /lamy oxonuanus. B 3TOM cilyyae aBTOMaTHYeCKU Oyzer
paccunThIBaThCS JaTa Havyaa.

Ceegenna o npoekre ana Tipoexr1’ @@
Astawsuans:  |DESRGRE  v| Texywenaars: [M725.05.07 ~|
Aava growssm: |17 25.05.0 | Asraoruera; [HA :]
Nparposare oT: | A8TL wa4ana npoexTa | Kanewaspe:  |Cramaspriesi -

BCE SAA8 HEHHBIOTCS KaK MONHO PEHOWS, OpropureT: [soo |

Crnpasxa | CrammcTinia... I | OK I OTmena

Puc.3. HacTpoiika cBeieHUI O TPOEKTE

Takxke B 3TOM OKHE MBI MOXXEM BBIOpaTh KaleHIapb ais mpoekra. B cocrtas

nakera MS

Project Bxomur Tpu 0a30BbIX KajleHAaps — CTAaHAApPTHBIA, HOYHAs cMeHa u 24
yaca. B cmanoapmmnom kanenoape pabounii nens HaunHaercs ¢ 8:00 u 3akanunBaetcs B 17:00

¢ obenennbiM mepepbiBoM ¢ 12:00 mo 13:00. PabGowas Hemenss HayuMHAETCA C
MOHECIIbHUKA W 3aKaHYMBACTCSA B MATHUILY. DTO KaJeHAApb, MPUMEHSEMbBIA MO YMOJIYAHHIO.
B xanenoape nounoti cmenwvt paboumii nenp HaumHaetcs ¢ 23:00 m 3akaHumBaercs B 8:00 ¢
gacoBbIM niepepbiBoM ¢ 03:00 mo 04:00. B kanenoape «24 uaca» pabodee BpeMs IPOJOHKACTCS
KpyIiible CYTKH ©0e3 BBIXOAHBIX M OO€ICHHBIX IepephiBOB. ba3oBble KaleHAapu MOKHO
PeAaKTUPOBAThH Ml 3TOT0 B MeHIO Cepguc HEOOXOAMMO BBIOpATh NMYHKT M3menenue paboyezo
épemenu. B mosBuBIIEMcs OKkHE (puc.4.) BbIOMpaeM 0a30BO€ pacHucaHHe, KOTOPOE MbI XOTUM
OoTpenakThpoBath. {151 m3MeHeHus: pabo4yero BpeMeH!u OJHOTO JHsS HEOOXOJUMO BBHIOPATH 3TOT
JIeHb B KaneHaape. Jlanee, ecnu HEOOXOAMMO cHIeNaTh 3TOT JCHb BBIXOJHBIM, MBI BBIOMpaeM
napameTp Hepabouee 8peMs, €CIIA K€ Mbl XOTUM TOJIBKO U3MEHUTh BPEMEHHBIE paMKH paboyero
TTHS, TO BBIOMpaeM MapameTp HecmaHoapmHoe pabodee epems N B TONAX HUXKE BBOJUM BpeMs
HavaJia ¥ 3aBepIIeHUs pabodero JIHS.

H3me He Hue paboyero Bpeme i m@

3aasHne PABOYETO BPENEHI ANA BESPSHHEIX AAT

’3’5",‘“: Exibop aar{e): VCTAHOBMTE ANA BaDpaMLIX AAT:
1 5 Masi 2007 A " crauaapTHoe BpeMs
| spenn
R T e
| spena (5 HECTAHAPTHOE PaSioues Bpenn
= 718 |8 10|11 {12 |13
{ imnenembao G oo
L) pabowe vacel | M TRE 77 (18 (18 |20 [o:00 [0:00
B srom xaneHaape:
5 R ERPRRED % (27 | l
T Jyrspimhtonss
AHA Heaen 28 124 |30 |31 I I
T oo
L5 1 oraencHo® aHn v I l
Cnpaexa Co3aaT... l Mapaperpet... ” OK I OrneHa

Puc.4. I3menenue pabouero BpeMeHH
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MoHO TaKXe co3laTh HOBoe 0a3oBoe pacmucanue. [lyis 3Toro B okHe /M3meHneHue
pabouezco 8pemenu HaxkuMaeM KHONKY Cozdams. B mosiBEBIIEMCS OKHE (pHC.S) BBIOMpaeM
CO3/1aHME HOBOTO KaJeHIaps HAa OCHOBE CTAHIAPTHOTO WMJIM CO3JaHHE KOIHUH JI000ro ApYyroro
KaJeHaaps. 3HaYeHUs pabovero BpEMEHH JUIsl BHOBb CO3JITAHHOTO KaJCHIApsi MOTYT TaKKe OBbITh
OTpEIaKTUPOBAHBI Uepe3 OKHO M3MeHenue pabouezo 8pemeHu.

Cozpnanue Daz08010 KaneHAAPA

Hazsanne: lKorMﬂ 24 vaca

" Cospate #oses? 6am06esi KaneHaspL

(¥ Co3AaTE KONMIO KaneHAZPA [24 yaca :]
| OK I OTHena [

Puc.5. Co3znanue 6a30Boro KajeHaaps

CoznaBaeMblii MPOSKT MOKET OBITh MCIIONIB30BAH B KAUECTBE XPAHMIIUIIA MPOEKTHOM
JOKYMEHTAIlMU, HampuMmep, o0030pa MpOeKTa, pPe3yJbTaTOB IPOBEICHHBIX aHAJIN30B WIN
cnenuduKalMyu co3laBaeMoro mnpojaykra. Jlig TOpUCOeAMHEHHS TakoOW JOKyMEHTAIlluu
1eJ1€c000pa3HO MCMOJIb30BaTh T.H. CYMMapHYI 3ajady IpOEKTa, COJAEPIKALlyI0 HTOTOBYIO
uH(pOpMaLIMI0O O JaTrax M CTOMMOCTH TpoekTa. J[ns oroOpakeHHss cyMMapHOH 3ajaud Ha
muarpamme ['anTa HeoOxomumo B MeHI0 Cepsuc BBIOpaTh IMYHKT [lapamempul i TIEpEUTH Ha
BKJIAJKy Buo. Ha maHHON Bkiagke HEOOXOAMMO BbIOpaTh mapamerp [lokazamv cymmapHyio
3a0ayy npoekma 1OJ 3arojoBKoOM [lapmempol cmpykmypul 014 npoekma. CyMMapHasi 3ajiadya
MOSIBUTCS. B HYNEBOM psny auarpamMmsbl ['anta. [IpoekTHas JOKyMEHTAIMs MOXKET Kak
BKIIIOUAThCS B (pailyl mpoekTa, Tak W OBITh JOCTYITHOW Yepe3 THUIMEPCCHUIKH. JIs BKITIOUSHUS
JOKYMEHTOB B (aill mpoekTa HE0OXOJUMO BBIOpATh CyMMapHYIO 3agady MPOEKTa M HaXaTb
KHOTIKY Cgedenusi 0 3a0aue, pacoNOKCHHYIO Ha CTAaHIAPTHOM MaHenu 3aaad. B oTKpeIBIIEMCS
okHe (puc.6) BbIOMpaeM BKIaAKy 3ameTku. Ha BkIaake HaXuMaeM KHOMKY Bcmagumb
00vexm. B OTKpBIBIIEMCSI OKHE HE0OX0auMO BbIOpatTh omiuio Cozdams usz ¢atina. Ilocne storo
yKa3bIBaeM MyTh K (haiimy JOKYMEHTa, KOTOPbIN MpeAnoaaraeTcsi BKIOYUTH B IPOEKT.

Cpe 20 500m 0 CyMmapioi Maave

e | Moessecreamen | Pocypm | Aenonemenve Sameten }"x-ww rom )
Hateman; [ 3790 1 - CIpataomacron Aaserossen Avireerocte: ! - r
Lo twom

AllE 52w

Crosea_| Otmes

Puc.6. CBegenusd o 3azaue

[Tocne 3akppITHs OKHA CBEJIEHUN O CyMMapHOM 3aiaue B quarpamme ['anTa nosiBUTCs
WHIUKATOp TpuMedaHuid. [[msi co3maHusl TUMEPCCHUIKM K JOKYMEHTY HEO0OXOAMMO HaKaTh
KHONKY ['mnepcchuika Ha mnaHenu 3anad. B mome TeKCT OTKpBIBHIETOCS JMajJoroBOTO
okHa /[obaenenue eunepccwiiku (puc.7) BBEIWTE Ha3BaHHE CBSA3BIBAEMOrO JOKYMEHTa, 3aTEM
BBIOEpUTE JOKYMEHT B CHUCKEe. B moie MHIUKaTOpoB auarpamMmbl ['aHTa MOSBUTCS HHIUKATOP
TUTIEPCCHIIOK.
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Puc.7. Jlo6aBiieHue rumepcChuiku

Boinosnenue padorni:

1. C nomompto MeHro kHomku Ilyck BbI3BaTh mpuioxenue Microsoft Project Ha
pabounii cTo.

2. Bpi3Barh Ha moisie pabouero OKHa IMPHJIOKEHHsI paHee IMOATOTOBIICHHBIN IPOEKT,
UCTIONB3Ysl OnOIMoTeKy mabioHOB: B oOnactu 3amad Co3gaHue TMPOEKTa MepedTH Ha Iole
rpynnbel Co3gaHue ¢ nmoMomplo 1mabiaoHa U BeIOpaTh rumepccbuiky OOmme mabinonsl. Ha
Bkiaake llabmoner otkpeiTh muct 111abaoHBl pOEKTOB, BBIOpaTh mabioH HoBbIA MpOIyKT U
HIeNKHYTH 110 kKHomke OK.

3. CoxpaHuTe mIa0JOH IPOEKTa IO HOBBIM HMMEHEM: OTKphITh MeHIo daiin,
aKTUBU3UPOBaTh KOMaH1y COXPaHMUTH KaK M MEPEUTH Ha I0JIe AUAIOroBoro okHa CoxpaHeHue
JOKYMEHTa; B TMAJIOTOBOM OKHE TEepEerTH Ha pabodylo Mamky, 3amucaTh B MOJe MMEHH (aiiia
HOBO€ UMs npoekTa, Hanpumep FIO Project, u menknyts no kHonke CoXpaHUTb.

4. 3aKkpbITh MyCTOM MPOEKT, T.€. NEpeUTH Ha noje npoekTa [Ipoekr 1, akTuBU3UpOBATH
KOMaHAy 3aKkpbITh B MeHI0 Daii.

5. Ha mone Tekymiero npoekta yopars O0nacTh 3a1ad, JUIsl YETO CIEAYET HICIKHYTh 10
KHOIIKE 3aKpbITh, Pa3MELICHHON B IPaBOM BEPXHEM YTy 00J1acTH.

6. Pasmectutrh Ha pabodeM Moj€ pazIuYHbIE MPEICTABICHUS O COCTOSHUU IPOEKTa!
BbI3BaTh IlaHens npexncraBineHuil, Ui 4ero B MEHIO Buja MIENKHYTh IO COOTBETCTBYIOLIEH
komanze. [lanenbp mnpezicTraBieHUN MO3BOJIIET BbI3BATh pa3jMuHble (OPMBI IPEACTABICHUS
UH(POPMALIUU O MPOEKTE C IOMOIIBIO0 COOTBETCTBYIOIMX KHOIMOK; HACTPOUTh KOMOMHUPOBAHHOE
IpeJICTaBICHUEe, UCIONB3Ys KoMaHAy Paznenuth B MeHI0 OKHO M COOTBETCTBYIOIIME KHOIKHU
NaHea MHCTPyMeHTOB, Hampumep Juarpamma I'anta m I'padux pecypcos, Vcnomnb3zoBaHue
3aga4y ¥ Hcnonw3oBanue pecypcoB, [uarpamma ['anta m Hcenmosb3oBanue 3amad. Haiitu
HeoOxoauMyro HH(popMaiuio 00 HCHOIb30BaHUU pecypcoB Ha ['paduke pecypcoB, naHHBIE 00
WX UCTIOJIb30BaHUU (BPEMEHHOM 3arpy3Ke).

7. Hactpoiika Tabmuipsl quarpammbl ['aHTa: CHATH paszeneHue Ha paboueil obiacTtu ¢
noMoIb0 KoMaHabl Pasaennts u3 MeHro OKHO M BbI3BaTh IpeacTaBieHue Jluarpamma [aHTa.
Jlis BBI30Ba COOTBETCTBYIOLIETO CTOJOIA MCIONB3YyeTCs MEHI0 KoMaHiabl Tabmuma. [lanee
ClIelyeT O3HAaKOMHTBCSI ¢ OCHOBHBIMU OINIUSMH 3TOTO MEHIO; MEepelTH Ha moje MeHio Bun u
PaCKpBITh MEHIO OMNIIMIA C MOMOIIbI0O KOMaHAbl Tabmuia.

B ucxonHom mnosoxeHuu BbIOpaHa ommus BBoja, KoTopas ycTaHaBIMBAaeT PSAJIOM C
JarpaMMoi nepBble J1Ba cTosiOna Tabnuiuel: HanmeHoBanue 3a1aun (OCTOSHHBINA CTOJI0EI) U
cronidert J[muTenpbHOCTh 3a7a4n; BHIOpATh OMIHI0 [ Umepcchlika — psAIoM CO CTOJIONOM 3agad
nosButcs cronden 'unepcceiika. B sueiikax 3Toro crondia MOXKHO 3aucaTh BCIOMOTraTeIbHbIE
CBEJCHMSI O 3ajJayax IIyTE€M COCTaBJIEHUS 3aMETOK, BIOKeHUs (ainoB win (GpopMHUpOBaHUSL
THIIEPCCHUIOK Ha COIMYTCTBYIOIIYIO HMH(OpMAaIMIo, Haxoasdulytocss B ¢ailie mpoekra WM B
JIpyrux Mecrax. OTO IO3BOJSIET IMOAIOTOBUTH OMOIMOTEKHM AOKYMEHTOB M CBSI3aTh HUX C
npoeKkTaMu M 3agadaMu. [locie 3TOro pykoBOAWTENM NPOEKTAa U APYrue€ 3aMHTEPECOBAHHBIE
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CTOPOHBI CMOTYT MPOCMATPUBATh COMPOBOXKAAIONINE JOKYMEHTHI B CBOUX BeO-0003peBaTesix;
BbIOpaTh onuuio 3arpaTbl. B 3TOM cilyuae MOsBIAIOTCS TpU cToj0UA 3aTpaT: PUKCUPOBAHHBIE
3arparbl, Haumcnenust ¢akrtuueckux 3arpar u OOmme 3arpaTbl. NEPEeHTH HaA  OIILHUIO
Hcnonb3oBanue. Ha pabGouem mnose Tabaumbl mHosABATCA JABa croiabua: TpynosaTpaTsl U
JnrensHocTh; npocMoTpeTh onuuio Kanennapusiii miiaH. OHa BBI3BIBAET YETHIpE CTONIOLA!
Hauano, Oxonuanue, Ilo3gnee wnHawano, Ilo3aHee OKOHYaHWE, AKTUBUPOBATH OMIUIO
OTkioHeHHEe U yOeAUTHCS, YTO MOCIIEAHNE /1B CTOJIONA Ha 1oJie OyIyT 3aMEHEeHbI Ha CTOJIOIBI
basoBoe Hauano u ba3oBoe OKOHuYaHHWE; BbI3BaTh ONIMIO OTCIEKUBAHUE, 4YTO IO3BOJIAET
BbI3BaTh JIPYI'YIO TpyNIy H3 4deTelpex cronbuoB: Pakrtuyeckoe Haudano, Pdakrudeckoe
OKOHYaHue, % 3aBepuieHus U Ousnyeckuil % 3aBeplICHUs; NIEIKHYTh 10 onuu CyMMapHbIE
JAHHBIE, YTO IO3BOJUT YCTAaHOBUTH TAKYyIO IIOCIEAOBATEIBHOCTh CTOJNOOB: J{IMTENBHOCTS,
Hauano, OxoHuanue u % 3aBeplIeHUs; HCIONb30BaHUE ONUMMU Tpyno3arpaTbl, YTOOBI
OJIHOBPEMEHHO YBHJIETh cleAywoume aaHHble: Tpyno3arparsl, bazossle, OTkiI0HEHUS,
®daxtuueckue. 8. Hactpouts Tabnuiy, n00aBisis HEOOXOIUMBIE M yAajssl JIMIIHUE CTOJIOLBI:
N00aBUTH HOBBIE CTOJIOIBI B TAaONMILy clienyeT B MeHI0 BeraBka, BEIOpaTs komanay Cronben u B
noje nuanora OmpeneneHue cTosdla ¢ MOMOILBIO pacKpblBarolerocs cnucka Mws mois
BbIOpaTh HOBOE T0JIE, HaIIpUMep, Tpyno3aTparhl; yAaJIUTh YCTAHOBJIEHHBIN CTONI0EL C TOMOIIIbIO
KOHTEKCTHOTO MEHIO, KOTOPO€ CJIEZyeT BBI3BaTh LIEIYKOM IPAaBOM KJIABMIUM MBIIIX IO IOJIO
yaajasieMoro cTtojbua. B KOHTEKCTHOM MEHIO CJelyeT aKTUBU3MpOBaTh KoMaHAy CKpbITh
croJoelr.

9. BemonHuTh (QUIABTpANMIO JaHHBIX AuWarpamMmbl [anta: BeIOpaTh KHOUKY /[Ipyrue
IIPEICTaBICHUs Ha MaHenu npeAcrtaBieHuid. Ha mosne auamoroBoro OkHa B CIIMCKE
[IpencraBnenust BeIOpaTh cTpoky IlompoOnast [Quarpamma ['aHTa W IIENKHYTH IO KHOIIKE
[TpumMenuTh; packpelTh cnucok @OUIbTp, pa3MEIlEHHbIH HAa MaHeau (OPMATUPOBAHMS, U
LIEJIKHYTH 110 CTpOKe Bexu.

10. BpImOIHUTH COPTHPOBKY 3ajad MPOEKTa IO JUIMTEIBHOCTH: B MeHIo IIpoekr
BbIOpaTh kKoMaHay CopTHpOBKAa, B MEHIO ONUUN KOTOpod BbIOparh CopTHpOBaTh 10; B
nuanoroBoM okHe CoOpTHPOBKa PacKpbITh ciiucok COpTUpOBaTh MO M BBHIOpaTh B HEM CTPOKY
JnurensHocTh. YcTaHoBUTH (uiaxkok [lo Bo3zpacTaHuio M HIENKHYTh 10 KHONKe COpTHpPOBATh;
OTOJIBUHYB II0JIe JMarpaMMbl Tak, 4TOObl BUAETh cTojiOer JlnurensHocTh, yOeauThcs B
MPABUJIBHOCTH BBITIOJTHEHHOW OTIepaliH.

11. Hactpoutb u300pakeHue aumarpammbl ['aHTa: JUIsi HACTpOMKH (GOpMBI U IIBETa
oTrpe3koB B MeHI0 dopmar BeIOparh komanay CTwin OTpe3koB. B BepxHell yacTu BKIAAKU
BBIOPATh TUM 33/1a4M M CTUJIb OTPE3Ka, KOTOPBIN ciieayeT u3MeHUTh. Ha HIbKHEel 4acTH BKJIa K1
nepeitn Ha snucT OTpe3KHu, TJe BBINOJHUTH ONEpAli 10 WU3MEHEHUIO CTHIISI OTpEe3Ka, €ro
dopMbl, y30pa U 1IBeTa; MOKa3aTh TEKCT, KOTOPBIM CIEAYeT Pa3MECTUTb PSJIOM C OTPE3KOM
(uadopmanus, oroOpakaeMass COOTBETCTBYIOIIMM 3JIEMEHTOM Juarpammsbl). g 3toro Ha
BKJIaike CTHIIM OTPE3KOB PACKPHITH JUCT TEKCT U MoKa3aThb, e (CleBa, ClipaBa, CHU3Y, CBEPXY
WIM BHYTPU OTpE3Ka) cleAyeT pa3MECTUTh TEKCT; HACTPOHUTh IIKaly BPEMEHHU AUarpaMMbl.
[TepeBecTn Kypcop Ha TOJ€ IIKajdbl BPEMEHH W BBI3BaTh KOHTEKCTHOE MEHIO, TJe BbIOpaTh
onuuio [llkana Bpemenu. Ha cooTBeTcTBYyrOIEH BKIIaJKe BbIOpaTh YPOBEHb ILIKAJIbl BPEMEHU
(Bepxuuii, Cpenuuii, HuwxHuii) 1 B packpsiBaromemcs crucke OtoOpakaTh BBIOpaTh CTPOKY
Tpu ypoBHs. lllkana BpeMeHU MOMKET COCTOSTh M3 TpeX YpPOBHEW (Hampumep, rof, KBapTal,
Mecsll), HO oOs3aTeneH Tosibko CpenHHil ypoBeHb; NMEpedTH Ha JUCT BepxHMil ypoBeHb U
ycraHoBuTh l'og B crpoke EnuHunel, mnoka3zaTh TEKCTOBOoe 00O3HAaUeHHE Troja B
packpeiBaroiemcs cnucke Hanmucu, BeIOpaTh HEOOXOAMMBIN CTUIIL (hOpMAaTHPOBAHUS HATIHCH
u J1p.; nepeiTu Ha auct CpeqHuil ypoBeHb U BbIOpaTh B KauecTBE eANMHUIIBI n3Mepenust KBaprai;
nepeitn Ha nucT HWKHUN ypOBEHb M YCTAaHOBUTH B KaueCTBE €IUHUIBI U3MEPEHMsI BPEMEHU
Mecs1bl; TpOBEPUTH MOJTYYEHHBIN pe3yabTaT HACTPOUKHU AuarpaMMsl ['aHTa.

12. CoxpaHHUTbh IPOEKT B paboueil manke 1 3aKpbITh MPUIIOKEHHUE.

dopma npeacTrasJieHus pe3yJbTara:
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1. Tekct gomken ObITh HanucaH mpudTom Times New Roman, 12. IHTepBan Mmexay
cTpokamu u ab3anamu — 1,5. Otctym ciesa 1,5. OpueHTarus TekcTa — 1o MUpruHe
ctpanuibl. CKpUHIIOTH HEOOXOMMO ToAnucaTh. HazBaHue npakTHueckoi paboThl,
1eNb paboThl, X0 pabOThL, BEIBOJI, OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI JIOJKHBI ObITH
BBIJICTICHBI )KHPHBIM MIPU(PTOM.
3akroueHue (BBIBOJIBI).
3. CHOHCOK HCIIONIb3yeMOl TUTepaTyphl.

KoHTpoJibHbIE BOIPOCHI:
1. 3ageM HEOOXOIUMBI IAOIOHBI MPOESKTOB?
2. B ueM pa3Huma MexAy IUIAaHMPOBAaHMEM IPOEKTa OT JaThl Hayala WM JaThl €ro
OKOHYaHUS?
Kakue cymecTBytoT 6a30BbIe KaJieHIapu B iporpamme MS Project?
Kax BHecTH n3MeHeHus B 0a30BbIN KalleHIaph?
5. Kak BKJIIOUUTH B IPOEKT MPOEKTHYIO JOKYMEHTAIHIO?

no

How

Kpurepum ouenku:

PaboTa BBIITOTHEHA TOJHOCTHIO W HE COJEPKHUT OMIMOOK, CTYJCHT Yy4el M PacCMOTpel
0COOCHHOCTH MPEMETHON 00JIaCTH U TPAMOTHO MPEACTABUI OTYET — OLIEHKA «OTIHYHO.

Pabota BhINOIHEHA MOJHOCTHIO, HO COJAEPKHUT HE Oosiee NBYX OMMOOK, CTYIEHT y4yel U
paccMoTpenl OCOOEHHOCTH NPEAMETHOW O0JacTH M TPAMOTHO MPEACTaBHI OTYET — OILICHKA

«XOpOILIOH.
PaGoTta BbIMONHEHa C OWIMOKAMHU, CTYAEHT HE IIOJIHOCTBIO Y4e€l MU pPacCMOTpen
O0COOEHHOCTH  TPEIMETHOM 00JacTH W TPENCTaBHI  KpaTKUH  OT4eT —  OIICHKa

«YILOBJIETBOPUTEIILHO.
Pabora BeImosHEHa ¢ TPYOBIMU OIIMOKAMHU, CTYJEHT HE Y4el 0COOCHHOCTH MPEeIMETHOMN
00J1aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIILHOY.
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Tema «CoBpeMeHHbIE TEXHOJIOTHH U HHCTPYMEHTHI HHTErPALHN»
IpakTnyeckas padora Ne 2.

Pa3pabGorka MOAYJILHOM CTPYKTYPbI IPOEKTA (IMArPaAMMBbI MOy J1ei)

Hean:

M3y4YeHHE TMpoliecca pa3pabOTKH MOAYJIBHOH CTPYKTYpPBl MPOrpPaMMHOTO

obecrieueHust, OCYILECTBIIIEMOT0 € MOMOIIbIO CTPYKTYpHBIX KapT KoHcTanTaiina.
Boinosnus padory, Bel Oyjaere:

ymembp:

— V3. aHanu3upoBaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHUIO.

~ V4

. MCIIOJIb30BaTh CIELMAIN3UPOBAHHBIE TpaUYecKue CpPeACTBA MOCTPOCHUS U

aHaJIM3a apXUTEKTYPhI IIPOrPAMMHBIX IIPOYKTOB.

— V5. opraHu3oBbIBaTh 33/IaHHYI0 MHTETPAIMI0 MOJAYJIEH B MpPOTrpaMMHbBIE CpPEICTBa
Ha 0a3e UMeIOIIEeHCs apXUTEKTYphl U aBTOMATU3alUKU OM3HEC-TIPOIIECCOB.

— V6. onpenensats KCTOYHUKA M IPUEMHUKH JTAHHBIX.
MarepuajbHoe obecmevyeHue: HePCOHABHBIHI KOMITBIOTED, cpena
nporpamMupoBanus Visual Studio 2019.
3aganue:

1. B coorBercTBUM C TpeOOBAaHUAMH, MPEIBIBIAEMBIMU TEXHUYECKHM 3aJaHUEM, U
pe3ysbTaTaMu BHEIIHETO MPOEKTUPOBaHUS pa3padoTaeM MOAYIbHYIO CTPYKTYPY IOJICHCTEMBI
00CITy’)KUBaHUs KJIIMEHTA IO €ro KPeAUTHON KapTe B OaHKOMaTe.

Kparkue Teoperuyeckue cBeleHUs:

YTto06BI
MHUHHUMAaJIBEHOTO
JiepeBa, B TOM
MPOTPaMMHBIE
HOJYUHEHHOCTD

JNOOUTbCA  JIEKOMIIO3UIMM HAa MOJIYJIM MAaKCHUMalbHOH HPOYHOCTH U
CIICTIJICHHUS, HEOOXOAWMO CIPOEKTUPOBATh MOJIYJIBHYIO CTPYKTYPY B BHIE
4uclie U CO CPOCHIMMMCS BETBAMHU. B y3iax Takoro aepeBa pa3MeLIarOTCs
MOJYJIM, a HallpaBJIE€HHblE Jyrd (CTpENKH) TOKa3blBalOT CTATUYECKYIO
MOJIyJIEH, T.€. KaXasl {yra IoKa3bIBacT, YTO B TEKCTE MOIYJIS, U3 KOTOPOrO OHA

HCXOOUT, UMCETC CCBhIJIKAa Ha MOJYJIb, B KOTOpI)II\/’I OHa BXOJUT.

M11 M1.2 M1i3

A i

Cpocwiuecs 68 msu

L !

M11.1

M1.1.2 M1.2.1 M13.1 M1.3.2

HAse moyky axoda

Puc.1. IIpumep nepapxudeckoro epeBa MoAyIeH

IIpu sTOM MOAyibHas CTPYKTypa MPOrpaMMbl JOJIKHA, IIOMHMO KapTHHKH, BKJIKOYAaTh
crienru(UKaLUI0 IPOrPaMMHOIO MOJTYJISL.
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—  crequguKaIys MPOrpaMMHOTO MOAYJISL JOJDKHA COIEPIKATh:

— CHHTAaKCHYECKYIO CHelu(UKAaILKIO €ro BX0OA0B (MM MOJYJIs, TUIIBI IIepeaBacMbIX
eMy IapaMeTpoB, TUIIBI BO3BpALIaeMbIX PE3YJIbTaTOB, CUHTAKCUC OOpallleHus K
J000MY €MY BXOJIOB)

— (yHKOMOHANBHYIO  crnenuduKanuio  (OMMCaHWE  CEeMAaHTHKH  (PYHKIIUH,
BBITIOJTHSIEMBIX MOJIYJIEM MO Ka)KOMY U3 €r0 BXOOB).

B nporuecce pazpa®oTku MOAYIbHASA CTPYKTYpa MOXKET MO-Pa3HOMY MCIOIB30BATHCS IS
omnpeziefieHusl TMOpsiAka MPOrpaMMUPOBAHMST MOJYJIEH — BOCXOIAUIass W HUCXOASIIAs
pa3paboTka.

B Bocxopsmieit pazpaboTke MOIyJIM MPOTPaMMHUPYIOTCS, HaUMHAas ¢ HIDKHUX YPOBHEH, U
Cpasy TECTUPYIOTCS, HUCX0oas u3 (YHKIMOHAIBHBIX crnenupukanmii. Takoil mopsaok
MPEJICTABIISIeTC E€CTECTBEHHBIM, T.K. KaXXIbli HOBBII MOJAYNIb BBIpAXKAETCA Yepe3 Yxke
3arporpaMMHpPOBAHHBIE M TpOBepeHHbIE MoOIyiau. OIHAKO COBPEMEHHAs TEXHOJIOTHS HE
PEKOMEHIYeT ATOT MpHUeM, T.K. IPU 3TOM TPYJHO O00ECHEUUTh KOHIENTYAIbHYIO IIEIOCTHOCTD
I1C.

KonnentyanpHas 1EJOCTHOCTh IMpeArnoyiaraeT oOLMe MNPUHIUIBI  peaTn3ali,
IPEIOI0KEHUs, CTPYKTYPBI JAHHBIX, - @ OHU MOTYT OBITH €l HEe SCHBI B HAYaJbHBIX CTAIHIX
pa3paboTKH.

[TepenporpaMmupoBaHue >K€ MOJIYyJEH HIDKHUX YPOBHEH CBSI3aHO C OOJBITUMHU
3arparamu, T.K. TpeOyeT He TOJIbKO IOBTOPHON pa3pabOTKU TEKCTOB, HO W TMOBTOPHOTO
TECTUPOBAHUSI.

[IpenmouruTenbHON sBIAETCA HUcXonsAmas pa3paboTka. B 93Toil  TexHOIOrHH
IpOTpaMMHUPOBAaHNE HAYMHACTCS C MOJYJS C CaMoro BepxHero ypoBHs. llpm stom mms
TECTUPOBAHUS MOJYJIM HUKHMX YpPOBHEHM 3aMEHSIOTCS MPOCTBIMA MO  KOHCTPYKIHU
UMHUTATOPaMH, KOTOpPBIE JTUOO MOJACIHPYIOT paboTy HIKHHX YPOBHEW (HarpuMep, pean3yroT
TaOJIUIIBI; BXOJ-OTKJIHMK), JINOO MPOCTO COOOLIAIOT O CBOEM BBI30BE M 3aBEPILAIOTCS NMPU3HAKOM
ycriexa. Takast peanuzanus ooecriednBaeT OOJBIIYI0 KOHIIETITYa bHYIO [EJIOCTHOCTh U MEHBIITHIA
00BEM pa3pabaThIBa€MbIX TECTOB, KaX bl MOAYIb 3/I€Ch TECTUPYETCS MPH T.H. «ECTECTBEHHOM»
COCTOSIHUM WH(OPMALMOHHON Cpenbl, T.K. OH BBI3BIBACTCS PEATHHBIM (OTTECTHPOBAHHBIM)
MOJTyJIeM BEPXHET0 YPOBHSI.

Boinosnenue padorni:

B cocraBe mporpaMMHOro obecrneueHus MOXKHO BBIJCTUTH CIEIYIOLIUEe MPOrpaMMHbIE
monynu: ['omoBHoi Moaynp (Main module), Moaynb ynpaBieHust yCTpOMCTBOM CUMTHIBAHUS
kpeautHoit kapbl (Credit cart control module), Monyns ayrentudukanuu (Autentification
module) u Moayns nomydeHuss u o6paboTku 3ampoca Ha oOciyxuBaHue (Reception and
processing module). Kpome storo B cocraB [1O HeoOX0AMMO BKIHOYUTH MOIYJbh JAaHHBIX
kpeautHol kapthl (Credit cart data).

OcHoBHOU ¢yHKIMel ['010BHOrO MOIYNs SBIsIETCS OpraHu3alys oOIIero YmpaBiIeHUS
MIOBEJICHUEM TIOJICHCTEMBI M BBITIOTHSET BBI30B BCEX OCTAIBHBIX MPOTPAMMHBIX MOJTYJICH.

Moaysb ynpaBiaeHHs YCTPOWCTBOM CUMTHIBAHUS KPEAUTHOW KapThl BHITOJIHAET (QYHKIIUU
CBA3aHHbIE C O0OpabOTKOM KpEeAWTHOM KapThl: BBOJ, CUUTBIBAHWE XpaHsUIeics Ha Hel
uHOpMalnK, ylaleHue.

Monaynp ayreHTH()UKAUU BBITAET COOOIIEHHE KIMEHTY Ha BBOJ KIIFOYEBBIX JaHHBIX,
BBITIOJIHSET MOJIy4YEHHE NapoJisi U IPOBEPKY €ro MPaBUILHOCTH.

Monynp nonyueHuss 1 00pabOTKH 3ampoca Ha OOCITYKHBaHHE BBIMOJHSAET CIIEAYIOLINE
¢ynkuuu: IonydyeHnue 3ampoca Ha 0OCTyKHMBaHHE U MPOBEPKAa BO3MOXKHOCTH €r0 MCIHOJIHEHUS,
O6paboTka 3ampoca Ha 00CITy)KHBaHUE, BKIFOYAIOIIAs TAaKUE JEHCTBUS KaK:

— 00paboTka BHyTpeHHEN OaHKOBCKOM JJOKYMEHTAIMH 10 KIUECHTY;

— pacreyarka OanaHca KJIHEHTa;

— BbIJIaya HAJMYHBIX JICHET U HH(POPMHUPOBAHHUE KOMIIbIOTEpa OaHKa 00 U3BATHIX U3
0aHKa IEeHbrax;

— pacriedarka oneparuy KJIueHTa.
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Ha puc. 2 mpuBeneHa CTpyKTypHas KapTa, JEMOHCTPUPYIOLIAas OTHOILEHHUS MEXIy
YKa3aHHBIMH MOJYJIAIMH CUCTEMBI.

B3 EasyCASE Professional - [bankomat]

© Hle Edt Objects Wew Ogtions Explode Tools Window Help

Olzieldl #2195 EEER[ElE]
e

P R AP S £

0

Project Name, Bankomar
Project Path:  d:\work\bancomath

1 [Chan File s1c00001 . stc
1 [Chart Name;,  bankomat
—| [Created On:  Jun-16-2008 Main -
' ICreated By:  Rumbesht module
1 |Modified On  Dec-152012
4 |Modified By: 1

| ~
oL \ N
24 Autentific atlc}r\
1 flag ‘\\

S - S— —\ S A —

Puc. 2. MoaynpHast CTpyKTypa IporpaMMHOTO 00€CTIeUeHHS

CornacHo 3Toil aMarpaMMe TOJOBHOW MOAYJIb oOOpamiaeTcss K MOIYJSM YIpaBIeHUS
YCTPOMCTBOM CYHMTHIBAHUS KPEJAWTHOM KapThl, ayTeHTU(DHKAIMK M IOJy4deHUs U 00paboTKh
3amnpoca Ha o0cayKuBaHuE. BRI30B yKa3aHHBIX MOJYJIEH OCYIIECTBISIETCS COrNIaCHO BHYTPEHHEH
JIOTHKH TOJIOBHOTO MOAYJIS, PEAIM3YIOLICH Clenyromuid cueHapui: 1lpyn nHMnuanum nencTBui
CO CTOpPOHBI KJIMEHTa TOJIOBHOW MOJYINb, BBI3BIBAET MOMAYJb YIPABIEHUS YCTPOKWCTBOM
CUMTHIBAHUS KPEIUTHOW KapThl IJII €€ BBOJA W CUYUTHIBaHUA C Hee wmHopmarmu. [locme
3aBEepIICHHUS] CUUTHIBAHUS YIIPABICHHWE BO3BPAIAETCS] TOJOBHOMY MOIYJIO, KOTOPBIN 3aTeM
oOpamraercss K MOAYNI0 ayTeHTUGUKauu. Monyns ayTeHTH()HUKAIUU MPOBEPSET NOUIMHHOCTh
KITUEHTA U BMECTE C Pe3yJIbTaTOM 3TO MPOBEPKH BO3BpAIIAET YIPABIECHUE TOJIOBHOMY MOAYIIO.
B 3aBUCHMOCTH OT pe3ylbTaToB ayTEHTHU(UKAIMH TOJOBHOW MOAYJb JIMOO BBI3BIBAET MOMIYIb
yIpaBIeHUS YCTPOMCTBOM CUUTBHIBAHUS JAJSl yAAJIEHUS KPEIUTHON KapThl, THOO oOparmaercs K
MOJYJIIO TIONy4EeHHsI U 00pabOTKH 3armpoca Ha OOCTYKMBAaHHE ISl TIPEAOCTaBIEHUs TpeOyeMoro
cepBuca. Eciu ocyiiecTBiisieTcst BBI30B MOTY4YEHHUSI U 00pabOTKH 3arpoca Ha 00CIyKMBaHUE, TO
MOCJI€ 3aBEpIIEHHs] €ro padOThl TOJIOBHOW MOAYNb OOpamiaercss K MOIYIIO YIIPaBICHUS
YCTPOMCTBOM CUMTHIBAHUS AJISl yIAICHUS KPEAUTHON KapThl.

OOMeH NaHHBIMH MEXIy MPOrPAMMHBIMH MOJYJISIMH OCYIIECTBIISIETCS Yepe3 OOIIyro
00JacTh MaMsTH, B KOTOPYIO MOJIYJIb YIPABIEHUS YCTPOHCTBOM CUMTHIBAHUS IMOMEIIAET JaHHbBIE
o mapose (Parol), arpubyter knuenta (Client Attributes) u mumut nener Ha cuety (Limit of
money). Moaynb ayTeHTH(QHUKAIIMN TMOJTy4aeT M3 ITON oO0IIel o0nacTh MamsITH CBEISHUS O
mapojie ¥ BO3BpallaeT B TOJIOBHOW MOMY/h YIpaBistommii mapamerp Autentification flag,
CoJlepKalIiil pe3yibTar ayTeHTHUUKauu. Moaynb TONydeHus U oOpabOTKHM 3ampoca Ha
oOcimy>)kuBaHUE ISl CBOEH pabOTHI MOTydaeT M3 O0IIei 00JacTH maMsITH aTpuOyThl KIUEHTA U
JUMUT JICHET Ha CUeTYy.

dopma npeacTraBJieHus pe3yJbTara:

1. Texkcr nomxkeH O0bITh HanucaH mpudrom Times New Roman, 12. UnTepBan mexny
cTpokamu u ab3zanamu — 1,5. Oreryn cnesa 1,5. OpueHTanus TeKcTa — 1o mMpuHe
ctpanuiel. CKpUHIIOTH HEO0X0IMMO ToanucaTh. Ha3Banue npaktuueckoil padoThI,
1eJIb PabOThI, XOJ1 pabOTHI, BBIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI JI0JKHBI OBITH
BbIJIEJICHBI )KUPHBIM HIPUPTOM.

2. 3akmoueHue (BBIBOJIBI).

3. CHOmcok UCIOJIb3yeMOM JTUTEPATYPHI.

KoHTpoJsbHbBIE BONIPOCHI:
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1. Llens pa3pabOTKH MOIYIBHOU CTPYKTYPHI.

2. IlonsATHE MPOrpaMMHOIO MOXYJS, NMEPEAAaun YNPAaBICHUS, OPraHU3alHUU CBA3U IO
YIPABJICHUIO U 10 TAHHBIM.

3. Bubl CBSI3HOCTH MOJTyJIEH.

4. Buzipl 1I€I0CTHOCTH MOZYJIEH.

5. TunoBbie MOIYJIbHBIE CTPYKTYPHI.

6. [IpoexTrpoBaHKE MOAYIBHON CTPYKTYPBI C TOMOIIBIO CTPYKTYPHBIX KapT.

7. IlocTpoeHue CTPYKTYpPHBIX KapT ¢ MOMOIIbI0 mporpammHoro npoaykra EasyCASE
Professional Version 4.21.016.

Kpurepum ouenku:

PabGoTa BbIlIONIHEHA MOJHOCTHIO U HE COJIEPKHUT OIIMOOK, CTYACHT ydel U PacCMOTpEI
O0COOCHHOCTH MPEIMETHON 00JIaCTH U TPAMOTHO MPEACTABUI OTYET — OLIEHKA «OTIHMYHO.

Pabota BBINMONHEHA TOTHOCTHIO, HO COACPKUT HE OoJjiee MBYX OMIMOOK, CTYACHT y4yel U
paccMoTpesl O0COOEHHOCTH NPEIMETHOW O0JacTH M TPAaMOTHO IMPEACTAaBUI OTYET — OILIEHKa
«XOPOLIOY.

PabGora BpimonHeHa ¢ OmMMOKaMHU, CTYACHT HE TOJHOCTbIO Y4el U PacCMOTpen
OCOOCHHOCTH  TPEAMETHOH O0JacTd W  MPEACTaBHI  KPaTKUM  OT4eT —  OIeHKa
«YJOBJIETBOPUTEIILHO.

PaGora BeIIONTHEHA ¢ TPYOBIMH ONIMOKAMU, CTYJICHT HE Y4ell OCOOCHHOCTH MPEAMETHON
00J1acTH, OTYET COCTABJIEH HEIPAMOTHO — OIIEHKA «HEYIOBICTBOPUTEIHHO.
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Tema «CoBpeMeHHBbIe TEXHOJOTHM M HHCTPYMEHThI HHTErPalum)
IpakTnyeckas padora Ne 3.
Pa3padorka nepeuHnsi aprepakToB M NPOTOKOJIOB IMPOEKTA

Heasn: IlonyueHne nepBUYHBIX HaBBIKOB ILJIAHUPOBAHUS pPabOT 1O pa3paboTke HU
BHE/IPCHUIO aBTOMATH3UPOBAHHBIX HMH(POPMALMOHHBIX CHUCTEM, pa3paboTka MPOTOKOJIOB
IIPOEKTA.

Boinosinus pa6ory, Bel Oynere:
ymembp:

— V3. aHann3upoBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTALMIO.

— VY4. ucnonp3oBaTh CHENMAIU3UPOBAHHBIE T'papUuecKue CpeAcTBa MOCTPOCHUS U

aHaJIN3a ApXUTEKTYPHI IPOTPaMMHBIX IIPOAYKTOB.

— V5. opraHu30BbIBaTh 33/IaHHYI0 MHTETPALMI0 MOJAYJIEH B MPOrpaMMHbBIE CPEICTBA

Ha 0a3e MMeroLIeics apXUTEKTYpPhl M aBTOMaTHU3alui OU3HEC-TIPOLIECCOB.

— V6. onpenensaTs UCTOYHUKYU U IPUEMHHKH TaHHBIX.

MarepuanbHoe o0ecriedeHne: IEPCOHANIBHBIN KOMIIBIOTED, CPela NIPOrpaMMHUPOBAHMS
Visual Studio 2019, Microsoft Project.

3aganue:

Ha ocHoBe TexHMUYECKOro 3aJaHusl Ha pa3pabOTKy U BHEIPEHHE aBTOMAaTH3UPOBAHHOM
UHPOPMALIMOHHOM cUCTeMbl Cc(hOPMHUPOBAaTh KaJCHJapHbIH IUIAH BBIIOJIHEHUS paboT 1o
IIPOEKTY.

Kparkue Teopernyeckue CBeieHUA:

Jlnst IpoBeIeHUsT YCIIEIIHOTO NPOEKTa HY)KHO OLIEHUTh O0BEM MPEACTOSIIUX padoT,
BO3MOXHBI PHUCK, TpeOyeMble pecypchbl, MPEACTOSAIIME 3aJaud, ONPEACIUTb KOHTPOJIbHBIC
TOYKH, CTOMUMOCTb M IUIaH paboT, KOTOPOMY JKeJaTelbHO cienoBarh. lIporecc pykoBoacTBo
IIPOIrPaMMHBIM TIPOEKTOM BKJIIOUAET PEUICHHE BBIIICNIEPEUNUCICHHBIX 3a4ad. OTOT IPOLECcC
HauMHAeTCsl IMepesl TeXHUUecKod paldoTol, mpoaosrkaercs mno mepe paszsurus 110 ot maen x
PEaTbHOCTH U JJOCTUraeT HauOoJbIllel HHTEHCUBHOCTH K KOHILY paboT. OCHOBHOM 3ajaueil npu
MJIAHUPOBAHUM  SBJISIETCSl  OMpEJENIeHue CTPYKTYphl pacnpeneneHus pador WBS (Work
Breakdown Structure) ¢ momoripio CpeicTB IUTaHUpOBaHMS paboT (Hanmpumep, MS Project).
[Inan BbIONHEHUsT PadOT COCTaBIsIETCS HAa OCHOBE JIEKOMIIO3UIMM TPOEKTa BIUIOTH J0
IIOCTAaHOBKM DJIEMEHTapHBIX 3a/la4, KOTOpble MOTYT OBbIThb BBISICHEHBl 10 pe3yjibTaTam
IpeBapUTENbHOTO aHanu3a. lIpu 3TOM BO3MOXXHO MPUMEHEHHE COAEpKATEIbHBIX MOAeNei
CUCTEMHOro aHanu3a. Hampumep, MCnosp30BaHnE MOJENM JEKOMIIO3ULUU THNA (OKU3HEHHBIN
LIUKI» TO3BOJIUT pa30MBaTh OTHAEIbHBIE 3aJaud Ha MOA33Jauyd IyTeM OIpeaeTeHUs
MOCJIEN0BATEIBHOCTH IEVCTBUM.

[Ipouecc nexkoMno3uuu OyaeT OnpeaensaTbcs NPUHITON MOAEBIO )KU3HEHHOTO ITHKIa
pa3paboTKU MPOTrpaMMHOI0 00ECTIEUEHHUS.
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Puc. 1. Jlexomno3unus 3aja4, KOTOpble HEOOXOUMO PELIUTh B IPOLIECCE BBITOJIHEHUS
IPOEKTa 10 pa3padoTKe MPOrpaMMHOr0 00eCIIeYeHUS

J71g ka0 AIeMEeHTapHOM 3a7]aui JOJKHBI ObITh ONPEIEIICHBbI:
— pecypchl, HEOOXOAUMBIE ISl PEIICHUS 3a/1a4d (B TOM YHUCIIE TPYIOBEIC);
— 00beM paboT, BEIpAXKEHHBIN B IPUHATON CHCTEME METPHK;
— CTOUMOCTH paboT (MOKeT ObITh BBHIYMCIIEHA HAa OCHOBE 00beMa paboT M CTOMMOCTH
MIPUBJIEKAEMBIX PECYPCOB);
—  JUIMTENBHOCTH PaboT (MOXKET OBITh BHIYHCIICHA HA OCHOBE 00BbeMa paboT, KOJIMUYECTBA
MIPHUBJICKACMBIX PYJOBBIX PECYPCOB M MPUHATHIX HOPMATUBOB MTPOU3BOIUTEIIBHOCTH).
Mexny OTHENbHBIMH DJIEMEHTApHBIMH 33JayaMd  MOTYT OBITh  ONpEEIICHHBIE
3aBUCHMOCTH, 3aKJIFOYAIONINECs] B TOM, YTO OJIHU 3a/J1a4d MOTYT BBIIIONHSITHCS TapalieiIbHO,
IpyTHe — B CTPOTOM MOCIEeNOBATENLHOCTH (ISl BHIMOTHEHUs] OJHUX 3a/1ad MOTYT TpeboBaThCs
PE3YJIBTATHI BBHITIOJHEHUS IPYTHUX ).

AHanus
3apa4M BHINONHAIOTCA
B CTPOTOM
nocne0BaTenbHoCTH
MpeppapuTensHoe
NPOEXTMPOBaHHe
MpoexTupoBaxue Peanuzauus TectuposaHie |
KOMNOHeHTa 1 KOMMNOHeHTa 1 KoMnoHeHTa 1
MpoexTipoBaHue Peanusayys TecTupoBanme
BoswoxHo L™ KOMNOHEHTa 2 KOMNOHeHTa 2 KoMnOHeHTa 2
napannensHoe
BbINONHEH!e
3ajay
TectposaHie
VHTErpauum

Puc. 2. [TapannenpHOE M MOCAEA0BATEIBHOE BBIMOJHEHUE 3a/1a4

[locne ompeneneHus 3aBUCUMOCTEH MOXKHO TMPHUCTYHNaTh K  PacHpelesIeHUIO
DJIEMEHTApHBIX 3a1a4 1Mo BpeMeHW. [Ipm 3ToM oco0oe BHHUMaHUE CIEAyeT OCTAaHOBHTH Ha
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3a/1a4ax, BBIMOJHSIEMBIX MapauiensHo. [lapamiensHOCTh NeMCTBHIA MOBBIMIACT TPEOOBAHUS K
IJIAHUPOBAHMUIO.

Heo06XxoauMo 4eTKO OTCIEOUTh HAJMYUE PECYpCOB, HEOOXOOMMBIX ISl BBITOJTHEHHS
KaKI0W 3amaud. Ecnu muiaH mpeaycMaTpuBaeT MCIONb30BaHHE pecypca | JUisl BBITOJIHEHUS
3a7a4 A u b, TO 3TH 3a7a4u HE MOT'YT BBINOJHATHCA NMapAJIEIbHO, JAKE €CIIU MEXKAY HUMHU HET
KOHIENTYalbHOU 3aBUCHUMOCTU. Kpome TOro, pykoBOIUTENb MpPOEKTa TOJKEH 3HATh 3a/ayH,
JeKallue Ha KpUTHYECKOM NyTH. J[is Toro 4roObl Bech MPOEKT OBUI BBINOJHEH B CPOK,
HEO0OXOIUMO BBITIOJHSATH B CPOK BCE KPUTHUECKUE 3aJaUH.

KanennapHelil 1u1aH OMUMO paclpeieceHus 3a1ad U pecypcoB 10 BPEMEHHU JOJIKEH
npelycMaTpuBaTh MPOILEIYypbl KOHTPOJS MPOMEKYTOUHBIX pe3yJbTaToB. Takue mporenypsl
00BIYHO Ha3bIBAIOT BexaMu. O4YeHb Ba)XKHO, YTOOBI BEXU OBLIM PacCTaBJICHBI Yepe3 peryispHbIe
MHTEpBaibl BAOJb BCEro IMpoliecca pa3paboTKH mporpamMMHoro obecredenus. Kpome Toro,
KeNaTeIbHO YTOObI BEXM COBIAAAIM CO CPOKOM BBINOJHEHHS KPUTHUECKUX 3a1ad. JTO JacT
PYKOBOJMTENIO BO3MOXKHOCTb HE TOJIBKO PEryJspHO MOJdy4aTb HHMOPMAILMI0O O TEKYyIIEeM
MOJIOKEHUU JIeJI, HO U OOBEKTHUBHO OIICHMBATH PHCKH CpPbIBA CPOKOB BBIIIOJHEHHS MPOCKTA,
MPUHUMATDH OTIEPATUBHBIC PEILICHUS IO CHUKEHHIO 3TUX PUCKOB. B mepByto ouepensb onpenenure
OCHOBHBIC (Da3bl BEITIOJTHEHUS MPOCKTA.

B ocHOBy MoOxeT ObITh MOJOXKEHA MPUHATas MOJAENb >KU3HEHHOTO IMKJIAa Ipolecca
pa3paboTku mporpaMMHoOro odecnedenus. Hanpumep, npu MCnosib30BaHUM KacKaJIHOW MOJenn
OCHOBHBIMH (a3zamMu OyAyT SIBISITbCS aHAIN3, MPOEKTUPOBAHWE, peanu3alus, TeCTUPOBAHUE,
BHespenue. Jlanee ompenenute coctaB pabOT BHYTPH Kaxa0il (as3bl, B COOTBETCTBUU C CYTBIO
pa3paboTKH.

Takum oOpasoMm Oynmer ompezeneH coctaB paboT mo mpoekty. Kaxnas ¢asza momkna
3aKaHUMBAThCA BEXOW — CIeUUaIbHOW enuHuIEed paboThl, MOJpa3yMeBalolIel KOHTPOIb
BBIIIOJIHEHUST paboOT MO MPOEKTYy M JOCTHKEHHUE HEKOTOPOro IPOMEXYTOUYHOTO WU
OKOHYATEJILHOTO pe3ynbrarta. Jlamee ompenenute ATUTENBHOCTh KaXKAOW pabOThI, BXOISIICH B
rJ1aH padoT.

Jlns  ompeneneHus  UIMTEIBHOCTH  MOTYT  OBITh  HCHONB30BAaHBI  Pa3UYHBIE
perpeccuonnbie Mojaenu (Hanpumep, COCOMO II), unn sxe MOXKET TPUMEHSTHCS IPSIMONA METO]]
orieHKkH. CIeyIoIIUM STarloM SBIISETCS OTpeieNieHre CBA3eH MeX Iy 3ajauamMu. B OonbInHCTBE
CpeICTB IulaHMpoBaHMs (Hampumep, B MS Project), cymectByer ueTbipe Buaa cBszeil: Cs3b
TUMA OKOHYAaHWE — HayaJlo 03HA4yaeT, 4To 3a7adya b HEe MOXXET HadaThbCs paHbIle OKOHYAHMS
3a7aun A (HampuMmep, €ciaM B IPOLECCE BBIMOJIHEHMS 3aJaud b HCrIonb3yroTcsl pe3yibTaThl,
MoJTydyaeMble TIPH PEIICHUHN 33a1a4u A).

Cps13p THIIa Hauajo — Ha4ajo O3HauyaeT, YTo 33j7ada b He MoXeT HavyaTbes J0 TeX IMop,
MOKa HE HAvaloch BbIMOJHEHUWE 3anaun  A. Hanpumep, TecTUpoBaHHE MPOrPaMMHOTO
KOMIIOHEHTa HE MOXKET HauMHATbCsA JO TOro, Kak Oblja HayaTa ero pa3paboTka, HO, B TO ke
BpeMsi, NIl HANHCAHMsI TECTOB HE 0053aTelIbHO MOKUIATHCS OKOHYAHHS Pa3padOTKH 3TOTO
KoMroHeHTa. CBsi3b THIA OKOHYAHHME — OKOHYaHWE O3Hayaer, 4yro pabora b He Moxer
OKOHUUTBCS JIO TEX IOp, IOKa HE 3aBEpIIMTCS BhIMOTHEHHE paboTel A. Hampuwmep,
POEKTUpOBaHUE 0a3bl TAHHBIX HE MOXET OBITh 3aKOHYEHO IO TOro, Kak Oy/leT 3aBepIleHO
CEeMaHTHYECKOE MOJICIMPOBAaHUE MTPEIMETHOM 00acTu.

CBsi3p OKOHUaHHE — Hayajo O3HAaYaeT, YTo 3a/jada b He MOXKeT 3aKOHYUTHCS A0 TOTO,
Kak Haudanach 3amada A. OObIYHO Takasi CBS3b HCIOJNB3YETCS B TOM Cllydae, Korma A sBIsieTcs
3amaueil ¢ (PUKCHPOBAHHOW JaTOW Hayana, KOTOPYHO HEIb3sl M3MEHHTh. llocime Toro, Kak
ompesieNieH cocTaB paboT, HY)KHO OINpPEeAeNuTh, KTO ITH 3aJadyud OyJIeT BBINOJHATH U KaKoe
000py/I0BaHUE JOKHO HCIIOIb30BaTHCSI.

Cdopmupyiite CHHCOK pecypcoB, Ui KaxJOTo pecypca OINpeneiuTe Ha3zBaHUE U
CTOMMOCTbH €r0 UCIOJIb30BaHU. Jlanee Ha3HAUbTE pecypchl Ha BHIMOJIHEHHE KOHKPETHBIX 3a/a4.
[Ipu mepBOoM Ha3Ha4YeHHWH pecypca OyayT aBTOMATHYECKH PACCUMTAaHBI TpyAo3arpaThl. B Tex
CIIy4asix, Korja He0OX0IUMO YCKOPUThH BBIMOJIHEHHE TeX WJIM MHBIX 3ajlad, HA HUX MOTYT OBITh
Ha3HAueHbl JIOTIOJIHUTENbHBIE pecypcebl. llocne pacmpeneneHuss pecypcoB  HEOOXOIMMO
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BBITIOJIHUTH BBIPABHUBAHUC UX HAT'PY3KHU. B Tex ClIy4dasX, Koraa Ha napajjiCJIbHO BBIIIOJIHACMBIC
3aaa4i Ha3HA4YacTCsd OAUH U TOT K€ PECYyPC, HAIpy3Ka Ha HEro MOXKET IMPEBBICUTH MaKCUMAJIBHO
AOIMYCTUMYIO. I[JISI BbIpaBHUBAHUS HArpy3Ku YCTAHOBUTC OONOJHHUTCIBHBIC CBA3HM MCIKIAY
3aJa4yaMHM TaKUM O6p&30M, YTOOBI 3aaa4u, UCIIOJIB3YIOIUE OJUH U TOT KE€ PECYPC, BBIIIOJIHAIUCH
OCJICA0BATCIBHO.

BbinosiHeHue padoThi:

1. O3HaKOMbBTECH C TEXHUYECKUM 33/IaHUEM

2. BpiOepute Mozenb XKM3HEHHOTO IMKJIA Tporuecca pa3padboTku u BHeapenus 110,
KOTOpasi, MO BalleMy MHEHHUIO, B HauOOJbIlIeld CTENeHH COOTBETCTBYET paccMaTpUBaEMOii
CUTYAIIHH.

3. BezenuTe OCHOBHBIE ATAIbI padoT.

4. Beiienute OCHOBHBIE 337[a4il BHYTPH OTAEIBHBIX ITAIOB

pabor.

5. Onpenenute 3aBUCUMOCTH MEXKIY 3a/ladaMH.

6. OnpenenuTte MOPSAIOK BBIMOJTHEHUS OTIEIBHBIX 3a/1a4.

7. HazHauybTe MCIIOJHUTENEH HA pPEIIaeMBbIE 3aJa4HU.

8. CbanancupyiiTe Harpy3Ky UCHOTHUTENCH.

dopma npeacrasiieHus pe3yJbTara:

1. Texkcr gomxkeH O0bITh HanucaH mpudrom Times New Roman, 12. UnTepBan mexny
cTpokamMu u ab3anamu — 1,5. Otctyn cnea 1,5. OpueHranus TeKcTa — o LIMPUHE
cTpanuibl. CKpUHIIIOTH HEOOX0AUMO noanucath. Hazpanue nmpaktudyeckoir paboThl,
1eNTb PabOTHI, X0 padOTHI, BBIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI TOJKHBI OBITH
BBIJICTICHBI )KUPHBIM IIPpU(TOM.

2. 3axiouyeHue (BBIBOJIBI).

3. CuCOK HCTOIb3yeMOH JIUTEePaTypHI.

KonTpoabHbie Bonpocsi:

1. OnuumuTe NOHATHE TEXHUYECKOE 3a/1aHue.

2. Yro Takoe xu3HeHHbIH nuki [10?

3. B ueM pa3Huna Mexy napauielbHbIM U TOCIEJ0BATEIbHBIM BBIITOJIHEHHEM 3a71ay?

Kpurtepuu ouenku:

PaboTa BBINOJHEHA IMOJHOCTBIO UM HE COJIEPKUT OIIMOOK, CTYACHT y4yesl U paccMOTpel
0COOEHHOCTH MPEIMETHON 00JIaCTH U TPAMOTHO MPEACTABUI OTYET — OLIEHKA «OTIMYHOM.

PaboTa BBINOJIHEHA MOJIHOCTBIO, HO COJIEPKHUT He OoJiee ABYX OLIMOOK, CTYIEHT ydeld U
paccMmoTpesl 0COOEHHOCTH NpeIMETHOW o00JacTh M IpPaMOTHO MPEACTAaBUI OTYET — OIIEHKa
«XOPOLIO.

PabGora BbImOnHEHa ¢ omMOKaMH, CTYAEHT HE I[IOJHOCTbIO Y4e€l U PAacCMOTpen
0COOEHHOCTH  MpEeIMETHOM 00JacTH W MpencTaBWJl  KpaTKUH  OTY4eT —  OIIeHKa
«YAOBIETBOPUTEIHHOY.

Pabora BeImosiHeHa ¢ TPyOBIMU OIIMOKaMHM, CTYJEHT HE Y4el OCOOEHHOCTH MPEeIMETHOM
00J1acTH, OTYET COCTABJIEH HEIPAMOTHO — OIIEHKA «HEYI0BIETBOPUTEIHHO.
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Tema «CoBpeMeHHBIe TEXHOJOTHH M HHCTPYMEHTBI HHTErPalui)
Jladoparopnasi padora Ne 1.
HacTtpoiika padoThl cuCcTeMBbI KOHTPOJISA BepcHii (TUIIOB MMIIOPTHPYeMbIX (aiijioB, myTei,
(GuabTPOB U Ap. NapaMeTPOB UMIIOPTA B PENO3UTOPHIl)
Boinosinus pa6ory, Bel Oynere:
ymembw:
— VY1 ucnons30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJIS BEPCUH.
— VY7. ucnosnp30Barhk NpUeMbl padOThl B CUCTEMAX KOHTPOJISI BEPCUH.
— V12 wncnonp30BaTh  pa3iMYHbIE TPAHCIIOPTHBIE IIPOTOKOJBI M CTaHAAPTHI
dbopmaTrpoBaHUs COOOIIICHUIA.
— VY14 opranu3oBbIBaTh MOCTOOPAOOTKY JAHHBIX.
Heab: M3yunTh Ha IpPaKkTUKE IMOHATHS M KOMIIOHEHTBI CUCTEM KOHTPOJS BEPCUM
(CKB), npuembl paboOThI C HUMH.

MarepuajbHoe obecnmevyeHue: HePCOHABHBIHI KOMITBIOTED, cpena
nporpamMupoBanus Visual Studio 2019.
3aganue:

1.  VcranoBute TortoiseSVN Ha koMIbroTEpE.

2.  CosznaiiTe HOBBIH MTPOCKT.

3. CoznaiiTe TOKaNIbHBIN PEMO3UTOPUIL 111 CBOETO MPOEKTA.

4.  VYpanure cO3JaHHBIA MPOEKT HAa CBOEM KOMIIBIOTEPE U OOHOBHUTE MPOEKT W3
PEMO3UTOPHUS.

5.  Baecute nzMeHeHHs B (aiiylax ¢ UCXOIHBIMU KOJAMH M COXPAHUTE W3MEHEHHS B
penozutopun. O6HOBUTE (aIbI C UCXOIHBIMH KOJAMH U3 PEIIO3UTOPHSI.

6. Bnecute m3meHeHus B (aiimax ¢ MCXOTHBIMU KOJAMHU TaKHUM 00pa3oM, YTOOBI y
JIBYX YYacCTHHKOB IPOEKTa H3MEHEHHUs Obuld B OJHOM U ToM ke (aiine. [lomblTaiiTech
COXpPaHUTh M3MEHEHHS B PENO3UTOPUHU. YCTpaHUTE OOHApY)KEHHbIE KOH(IMKTHI BEPCUH.
[ToBTOpHO COXpaHUTE U3MEHEHUS B PETIO3ZUTOPHH.

7. CoszpmaiiTe OTOEIbHYIO BETKY TpoekTa. BuecuTe wusMmeHeHuss B ¢ailiabl ¢
UCXOIHBIMU KosilaMu. COXpaHUTE U3MEHEHUS B PEIIO3UTOPHUH.

8. OObemuHHUTE CO3MAaHHYIO Ha TIPEABIAYIIEM IIare BETKY C OCHOBHOW BETKOU
IPOEKTAa.

9. BrBeguTe Ha JKpaH JIOT W3MEHEHWH (aiina, B KOTOpOM OBUIO HamOoIbIIee
KOJINYECTBO U3MEHEHU.

10. OtoOpa3ute Ha dKpaHe cpaBHEHWE ¢ama 0 W IOCIEe BHECEHUS OJHOTO U3
W3MEHECHUH.

11. Coznaiite peno3utapuii B cetu Mutepuer. [loBropure maru 4 — 6.

Kparkue Teoperuueckue cBeeHH:

VYnpaiieHue BepCUsIMHU - 3TO UCKYCCTBO pabOThl ¢ W3MEHEHUsIMH MHpopmanuu. Jlonroe
BpeMsl OHO OBLIO JKM3HEHHO BaKHBIM MHCTPYMEHTOM HPOTPaMMHUCTOB, KOTOPHIM HEOOXOIMMO
MIPOM3BECTH HEOOJBIIME W3MEHEHHUs B IMporpaMMme, WM K€ claenarb —oOTKaTl u3MeHeHUi,
BO3Bpallasch K MNpeablayiied Bepcuu. OQHAKO IOJIE3HOCTh CHCTEM YIIPABJIECHHSI BEPCUSAMHU
BBIXOJMT JAJIEKO 3a Mpeesibl MUpa pa3pabOTUYMKOB MPOTrpaMMHOI0 olOecriedeHus. YIpaBlieHue
BEPCUSAMHU TpeOyeTCsl MOBCIOY, TJle MOXXHO BCTPETUTH JIIOAEH, UCIOIb3YIOIUX KOMITBIOTED IS
paboThI ¢ MOCTOSIHHO U3MEHstoMIelcs nHopmanen
Software Configuration Management wm KondurypauuonHoe ymnpaBieHue

nmoApasyMeBaeT TOA  CcO0OM  KOMIUIEKC METOJIOB, HaNpaBJIE€HHBIX Ha TO, YTOOBI
CHCTEMaTH3MpPOBAaTh HM3MEHEHUS, BHOCHUMBbIE pa3padOTUMKaMHU B IPOTPAMMHBIM HPOAYKT B
mpouecce ero pa3paboTKU M CONPOBOXKACHMS, COXPAaHUTh LEJIOCTHOCTh CHCTEMBI IOCIe
U3MEHEHMH, MPEeJOTBPATUTh HEeXeJaTeldbHble U Hempeackadyemble 3(h(eKThl, a TakkKe cleslaTh
MpoIiecC BHECEHUsI M3MEHEHUH Oojiee hopmanbHbIM. M3HAYaIbHO yrpaBiieHHEe KOH(MUTyparuen
NPUMEHSUIOCh HE B IMPOrPAaMMHPOBAHUH, HO B CBSI3M C BBICOKOH JIMHAMHYHOCTBIO cepsl
pazpabotrku I1O, B Heit oHa ocoOeHHO moise3Ha. K mporemypamM MOXXHO OTHECTH CO3JaHHE
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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

pPE3epBHBIX KOMUH, KOHTPOIb HCXOTHOTO KOJA, TPEOOBAHHM MPOEKTAa, JOKYMEHTAIMU H T. 1.
CreneHb (hOPMaTIBHOCTH BBIMOIHEHUS JaHHBIX MPOIEIYP 3aBHCUT OT Pa3MepoOB MPOCKTA, U MPH
MPABWJILHOM €€ OICHKE JaHHasl KOHIICTIHS MOXKET ObITh O4eHb moiie3Ha. KoHdurypammonHnoe
yIpaBJeHue TpeOyeT BBIMOIHEHHUS MHOKECTBA TPYIOEMKUX PYTHHHBIX onepanuii. Ha nmpakTuke,
B OOJIBIIMHCTBE CIIy4yaeB, /Ui KOH(GHUTYpAlMOHHOTO YIPABICHHUS MPUMEHSIOTCS CIEIHaIbHbIE
CHCTEMbI KOHTPOJISI BEPCHI MCXOTHOIO Koja mporpaMm. B kadecTBe mpuMmepa TaKOil CHCTEMbI
PaccMOTPHUM CaMyI0 PaclpoCTPaHESHHYIO Ha CETOAHSIIHMN AeHb — Subversion.

Subversion — 3to GecriatHas CUCTeMa YIPABJICHUS BEPCHSIMH C OTKPBITHIM HCXOJHBIM
K0/IoM. Subversion MO3BOJISIET yIPaBJIATH (DaiiIaMu U KaTaJloraMu, a TakK K€ CACJIaHHBIMUA B HUX
U3MCHEHHMSIMH BO BPEMEHHU. JTO MO3BOJISCT BOCCTAHOBUTH 0OJiee paHHUE BEPCUH JaHHBIX, 1ACT
BO3MOXHOCTb U3YUUTh UCTOPUIO BCCX N3MEHCHHUMN. Bnaroz[apﬂ O9TOMY MHOT'HC CHUTAIOT CUCTCMY
yIPaBJICHUS BEPCUAMH CBOETO POJIa «MAIINHON BPEMEHH.

—
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Cxema oOmieil apxuTekTypbl Subversion. B HmkHeW dYacTu CcXeMbl H300pakeHO
Xpa"wmie Subversion, B KOTOpOM XpaHUTCS uHMOpmaius ¢ BepcusiMu. B BepxHel dacTu
CXeMbl TIOKa3aHa MporpamMma-KiIueHT Subversion, KOTopas yIOpaBiseT JIOKaIbHBIMU
OTPOKEHUSIMH PAa3TUYHBIX (PPAarMEHTOB JTHX JaHHBIX (TaKKe€ HA3bIBAEMBIMU «pabOYUMU
KOMUSAMUY). MexXIy STUMHU CTOPOHAMH TPOJIOKEHBI Pa3IMYHbIe MapIIPYThI, MPOXOASIINE Yepes3
pasHble CJIOM JOCTyma K XxXpaHwiuiry. HekoTopble #W3 3THX MapHIPyTOB HCIOIB3YIOT
KOMIIBIOTEPHBIE CETH U CETEBBIE CEpBEpa, YTOOBI TOCTUYL XPAHWIUIIA, B TO BpeMsl KaK JIpyTrHe
MapHIpyThl B CETH HE HYXIAIOTCS ¥ BEIYT K XPAHUJIUIILY HATPSAMYIO.

Subversion mMoxeT paboTaTh 4yepe3 ceTh, YTO MO3BOJIAET HCIIOJNB30BATh €€ Ha Pa3HBIX
KOMITbIOTEpaxX. B Kakoil-TO cTeneHu, BO3MOKHOCTh OOJIBIIIOTO KOJIMYECTBA JIIOJIeH HE 3aBUCUMO
OT UX MECTOIOJIOKEHUS COBMECTHO paboTaTh HaJ €AMHBIM KOMILJIEKTOM JAHHBIX MOOIMIPSET
corpynHudectBo. Korma HET TOro OTBETCTBEHHOTO 3BEHA IIEMH, TOTO KOHTPOJHPYIOIIErO
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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

3JIEMEHTA, KOTOPbII yTBEPKAAET BCE U3MEHEHHUs, padoTa cTaHOBUTCA Ooiee apdexTuBHOM. [Ipn
3TOM HE HYXXKHO OIIacaThCsl, YTO OTKa3 OT KOHTPOJIMPYIOWIETO 3JIEMEHTA TOBIUACT Ha Ka4eCTBO,
BeIb Oyarofapsi COXpaHEHUIO UCTOPUM U3MEHEHUH, JTaXKe eClIM MPU U3MEHEHUH JaHHBIX OynyT
JIONYIIEHBI OMINOKH, BCET/Ia MOJKHO C/IEJIaTh OTKAT M3MEHEHUH K ITPEKHEMY COCTOSHHIO.

HCKOTOpBIe CUCTEMBI YIpPaBJICHUA BEPCHUAMHU BBICTYIIAIOT TaKXKE B Ka4€CTBE CHUCTEM
ylpaBieHUs] KOH(UTypaluei mnporpaMMHOro oOecrneyeHus. Takue CHCTEMBI CIEIHaTIbHO
CO3aaHbl JIA YIpPaBJICHUA ACPCBBAMHU HCXOAHOIO KOJa M MMEKOT MHOXKCECTBO OCO6€HHOCT6171,
HCIMOCPCACTBCHHO OTHOCAIIIUXCA K pa3pa60TKe nporpamMmm: OHHU IIOHUMAKT SI3BIKHU
MIPOrpaMMHUPOBAHUS M TIPEAOCTABIISIOT MHCTPYMEHTHI JUIsi COOpKH mporpamMMm. Subversion He
SIBIISIETCSl TAKOW CUCTEMOM, OHA TPEJCTABIIACT CO0O0M CHUCTEeMy OOIIero Ha3HA4YCHUs, KOTOPYIO
MOXXHO HCIIOJIB30BaTh I YHpaBiCHUS Jr00bim HaObopom ¢aiinoB. s Bac »sto Oyayr
UCXONHUKM Bammwmx mporpamm, a mjisi KOro-TO JIPYroro 3To OyJeT CIUCOK INPOIYKTOB HIIH
cBenIéHHOE ITU(POBOE BUJICO.

TortoiseSVN

TortoiseSVN — sto Gecruiatbiii WiNndOWS-KJIMEHT ¢ OTKPBITBIMH HCXOJHBIM KOJOM ISt
cucTeMbl yrpasieHus Bepcusmu Apache™ Subversion®. To ects TortoiseSVN ymnpasisier
daitnaMu ¥ AupeKTOpuUsMU BO BpeMeHU. Daiinbpl XpaHATCS B IEHTPATBHOM Xpauuiuuye.
Xpanunuiie OONbIIe MOXOXKe Ha OOBIYHBINA (DaiyIOBBI cepBep, KPOME TOTO OH 3allOMHUHAET
KaXI0€ U3MEHEHHE, KOrAa-Iubo clelaHHoe B Balux Qailiax u JUPEeKTOpUsX. DTO MO3BOJISIET
BaM BOCCTAaHOBUTH CTapble BEPCHU BammX (HailIoB M MPOBEPUTH MCTOPUIO M3MEHEHHH — Kak,
KOTJIa U KTO M3MEHSUI Ballld JaHHbIe. BOT modyeMy MHOTHE aymaroT o Subversion, u BooOiie o
CUCTEMaX YIIPaBJIEHMsI BEPCUSAMH, KaK CBOETO POJia «MALLIMHE BPEMEHUY.

Hekotopsie cucTemMbl KOHTPOJS BEPCUN SIBISIOTCA TAKXKE W CUCTEMAMM YIIPABIICHUS
KoHpurypanueir nporpamm (software configuration management - SCM). Takue cucremsl
CIIELMAJIbHO CO3JIaHbl JUIsl YIPABJICHUS NE€PEBbSIMU HMCXOJHOTO KOJa, U HMEIOT MHOKECTBO
BO3MOXKHOCTEH, cHeuuMPUuUHBIX ISl pa3pabOTKM HpOrpaMM, TaKUX KaK HENOCpPEeACTBEHHOE
MOHMMAaHUE S3BIKOB MPOTPAMMHPOBAHUS, WU TMPEAOCTaBICHHE WHCTPYMEHTOB sl COOpKHU
nporpamm. OgHako Subversion He sBisieTcst TaKOW CHCTEMOM, OHA SBJISETCSI CUCTEMOM 0O0IIero
Ha3HA4YeHHsI, KOTOpask MOXET OBITh MCIOJb30BaHa JUIsl YIPaBIEHUS 1:00biM HAOOpOM (hailiios,
BKJIIOYAsl ¥ UCXOJIHbIE KOJIbI TPOrPAMM.

Bo3moxnoctu TortoiseSVN

Yro nmemaer TortoiseSVN takum xopommmM KiueHToM Subversion? Bot kpaTkuii crimcok
BO3MOHOCTEM:

Hnmeepayus c obonouxoii

TortoiseSVN  uHTerpupyercs HemocpeACcTBeHHO B obomouky Windows (t.e. B
[TpoBOAHMK). DTO 3HAYMT, YTO BBl MOXKETE PabOTaTh C YK€ 3HAKOMBIMH MHCTPYMEHTAaMH, U BaM
HE HAJO0 TMEPEeKIIoYaThCs Ha Jpyroe MPHIOKEHHE KaXIbli pa3, KOorja BaM HEOOXOIAMMBI
(GYHKITUH JUIS YIIPABJICHUS BepCUSIMHU!

W Bam nake He 00s3aTeNbHO HCMONB30BaTh UMEHHO [IpoBoaHuK. KoHTEKCTHBIE MEHIO
TortoiseSVN pabotatoT BO MHOTHX JIpyruxX (aiJoBbIX MEHEIKepax, W B JUaiorax s
OTKPBITUS (haiJIOB, HCIOJIB3YEeMbIX B OOJBIIMHCTBE CTaHAApTHBIX WINAOWS-mpuiiokeHuit.
OpnHako BBl JOJDKHBI yYUTBIBaTh, 4TO 10rt0iSeSVN wu3HavaibHO paszpaboTaH Kak
pacuMpeHme TUTST [TpoBoaHMKA Windows, u, BO3MOXXHO, B JIPYTHUX MPHIOKCHHIX
UHTETpaIus OyJaeT He TIOTHOM, HalpuMep, MOTYT He 0TOOpaXaThCsi TOMETKH Ha 3HAYKAaX.

Ilomemku na 3Hauxax

Craryc KaXJa0oro BepCHUpOBaHHOTO aiina W ManKd OTOOpakaeTcsi MPU TTOMOIIH
MaJICHbKOW TOMETKH TMOBEPX OCHOBHOTO 3Hauka. TakuM 00pa3oMm, BbI Cpa3y MOKETe BUIETh
COCTOSIHHE BaIllei pabodeil KOTHH.

I'pagpuueckuii unmepgpetic nonvzoeamens

[Ipu mpocmoTpe chnmcka W3MEHEHWW (Qaiia Wi Tankd Bbl MOXKETE€ KIWKHYTh Ha

26



pPEeBU3HIO, YTOOBI YBUIETh KOMMEHTapWH s JTOH (Qukcarmuu. Takke MOCTYIEH CIHCOK
W3MEHEHHBIX (DaiJIOB - BCETO JIMIID ClIeJaiTe TBOMHOW KWK Ha (aiiie, 4ToObl YBUIIETh, KaKHe
KOHKPETHO U3MEHEHUI ObLIN BHECCHBI.

Juanor ¢ukcanuu — 3TO CIUCOK, B KOTOPOM MepedrciieHbl Bce (Dailiibl U ManKu, KOTOphIe
OynyT BKIIOYEHBI B (PUKcAuio. Y KaXKIOTO JJIEMEHTa CIHCKa MMeeTcs (Pria)kok, 4ToOBI BBI
MOTJIM BBIOpaTh UMEHHO TO, YTO BBl XOTUTE BKJIIOUUTH B (pukcaiuio. HeBepcupoBaHHbIe (ailiibl
TaKXe MOTYT OBITh IPEACTABJICHBI B ’TOM CIUCKE, YTOOBI Bl HE 3a0bLIH 100aBUThH B (PUKCALIUIO
HOBBIH (haiiyl WK TIaTKYy.

IIpocmoii docmyn k komanoam Subversion

Bce xomaner Subversion moctynHsl 13 KOHTEKCTHOTO MeHto [IpoBoanuka. TortoiseSVN
N00aBIISET Ty/1a COOCTBEHHOE TIOJIMEHIO.

ITockonbky TortoiseSVN sBasiercss kimeHToM Subversion, mMbr xotenu Obl MMoKasaTh U
HEKOTOPBIE U3 BO3MOXKHOCTEH camoit Subversion:

Bepcuposanue nanok

CVS otcinexuBaeT TOJNBKO MCTOPHIO OTACHBHBIX (haitmoB, Torma kak Subversion
peaiu3yeT «BUPTYaJbHYIO» BEPCHOHHYIO (DalIOByl0 CHCTEMY, KOTOpasi OTCJICKUBACT
U3MEHECHHS B IEJIBIX JICPEBBSIX MAIOK BO BpeMeHU. Daiiiibl # MANKy SBISIOTCS BEPCUPOBAHHBIMH.
B pesysbrare, ecTh KOMaH bl IEPEMECTHTh 1 KOMHPOBATH, PEaIbHO BBITOJHICMBIC Ha CTOPOHE
KJIMEHTa ¥ paboTarolre HEMOCPEACTBEHHO ¢ (aiijlaMH 1 MarKaMH.

Amomapnvie gpuxcayuu

dukcanus coXpaHseTcsl B XpaHWIHIIE JIMOO MOJHOCTBIO, TUOO HE COXPaHSAETCS BOOOIIIE.
DT0 MO3BOJSET pa3paboTyrKaM (GUKCUPOBATH U3MCHECHHSI, COOpaHHBIC B JIOTHYECKH CBSI3aHHBIC
YaCTH.

Bepcuposannvie memaoanmvie

Kaxnpiii ¢aitnm ¥ manka UMeeT NPHKPEIUIEHHBIM HEBUIUMBIA HAO0Op «CBOMCTB». BBl
MOYKETE CO3/IaBaTh U COXPAHATH MPOMU3BOJIBHBIE MApPhl KIFOY/3HAYCHHE JJIs1 COOCTBEHHBIX HYX]I.
CBoiicTBa TOXe BEpCUPYIOTCS BO BpEMEHH, KaK U coJiepKuMoe Qaiina.

Bosmoorcnocmyo evibopa cemesozo yposHs.

B Subversion ects abcTparupyemoe moHsATHE I0CTYIA K XPAHUITHIIY, KOTOPOE YIIPOIIAET
pealu3alio HOBBIX CETEBBIX MEXaHM3MOB. «YCOBEpUICHCTBOBAHHBIN» CETEBOM cepBep
Subversion sBnsercst Moaynmem s BeO-cepBepa Apache, KOTOpbIH HCHONB3yeT ISt
B3aumonenicteus auanekt HTTP monx nHassanmem WebDAV/DeltaV. Dto maér Subversion
OosblIMEe MPEUMYILECTBA B CTa0MJIBHOCTH M COBMECTHMOCTH, M IPEIOCTABISAET pa3inyHble
KJIFOUEBBIE BOBMOXKHOCTHU 0€3 JOIMOJIHUTENbHBIX 3aTpaT: MPOBEpPKa JUUYHOCTH (ayTEHTU(DUKALINS),
IpoBEepKa MpaB JO0CTyna (aBTOpU3alus), CKaTHe MOTOKAa JIaHHBIX HpU Iepefadye, MpoCMOTp
xpanunuiia. Takke JOCTymHa MEHbIas, aBTOHOMHas Bepcus cepBepa  Subversion,
B3aUMOJICHCTBYIOIIAsE 1O COOCTBEHHOMY THPOTOKOJIY, KOTOPBIH JIETKO MOXET OBITh
TYHHEJMPOBaH 4yepes Ssh.

Eounwiii cnocob obpabomku 0anuwix

Subversion mosrydaeT paznudus MEKIY (aiaamMu Ipu MOMOIIH OMHAPHOTO Pa3HOCTHOTO
ITOPUTMA, KOTOPBI paboTaeT OJJMHAKOBO KaK C TEKCTOBBIMHU (YUUTAEMBIMU YEJIOBEKOM), TaK U C
OuHapHbIMM (HE 4YuTaeMbIMU uejoBekoMm) ¢ainamu. Ob0a Tuma ¢aiioB coaepkarcs B
XpaHWIUIIE B CKATOM BHUJIE, a Pa3JINYMs MEPEatoTcs MO CETH B 000X HAIPABICHUSIX.

Dppexmusnvle semru u memxu

CTouMOCTbh CO3/1aHUSI BETOK U METOK HE 00s3aTeNIbHO JO0JKHA OBITh MPOMOPIMOHATIBHA
pasmepy mpoekta. Subversion co3gaéT BETKM W METKH, TMPOCTO KOMHPYS MPOCKT C
UCIOJIb30BAaHUEM MEXaHM3Ma, TIOX0XKETo Ha KECTKUE CChUIKM B (paiyIoBhIX cucTeMax. biaronaps
3TOMY, ONIEPALIUHU 10 CO3/IaHUIO0 BETOK U METOK MPOUCXOJAT 32 OIMHAKOBOE, OYEHb MaJIOe BPEMS
¥ 3aHMMAIOT OYEHb MAJIO MECTa B XpaHHJIUIIIE.

Boinosinenue padoThi:

YcraHoBKa
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TortoiseSVN mnocraBisieTcss B BHIE MPOCTOr0 B HUCIOJIB30BaHUU YCTAHOBOYHOTO (haiiia
(Ha crpanune 3arpy3ku  http://tortoisesvn.net/downloads.html  neo6xomumo  BeIOpaTh
JTUCTPUOYTUB, COOTBETCTBYIOIIMI pa3psiiHOCTH cucTeMbl). CaenaiiTe Ha HEM IBOWHOW KWK U
clenydTe HMHCTPYKLUHMSM - OCTaJIbHOE OH CJejlaeT 3a Bac. Takke Ha CTpaHULE 3arpy3Ku
HEO0OXOUMO CKauyaTh SI3bIKOBOW MAKET U YCTAHOBUTH I10CJIE YCTAHOBKW OCHOBHOM MPOTrpamMMBbl.
He 3a0yapTe nepe3arpy3uTh KOMIBIOTED MOCIIE YCTAHOBKHU.

OcHoBHASI KOHIIENIIUSA

Ilepen Tem, Kak MbI MOTPY3UMCSl B pabOTy ¢ HACTOALIMMH (ailjlaMH, BaXKHO MOJIYYUTh
HPENCTABICHUE O TOM, KaK padoTaeT SUDVErsion u Kakue TepMHHBI HCIIOJIB3YIOTCS.

XpaHunuie

Subversion wucnone3yer neHTpanbHYHO 0a3y IaHHBIX, KOTOpas COJICPXKUT BCE Balld
BEpCUpOBaHHBIE (aiiiIbl C MX NOJHON HCTOpUEH. DTa 0a3a JaHHBIX HA3BIBACTCS XPAHUIUUYEM.
Xpanunuine oObIYHO HAXOAUTCS Ha (ailIoBOM cepBepe, Ha KOTOPOM YCTaHOBIEeH Subversion, mo
3ampocy MOCTaBJISAIOUIMK JaHHble KiueHTam Subversion (uwampumep, TortoiseSVN). Ecnu b
JieflaeTe pe3epBHOE KOMMPOBAHUE, TO KOMUPYHTE Ballle XpaHWIMILE, TaK KaK 3TO OPUTHHAJ BCEX
BaIlIUX TAHHBIX.

PaGouas xonus

DTO0 UMEHHO TO MeCTO, rae BbI pabotaere. Kaxapni pa3paboTINK MMeeT COOCTBEHHYIO
pabouyl0 KOIUIO, MHOTJA Ha3blBAEMYIO IECOYHUIIEH, Ha CBOEM JIOKAJIbHOM KOMIIbIOTEpe. Bl
MOYKETE MOJyYUTh M3 XPaHWJIHILA TIOCIECHIO Bepcuio (aiiioB, mopaboTaTh Hall HEH JIOKAIBHO,
HUKaK HE B3aMMOJEHCTBYS ¢ KeM- JMOO elle, a Korjaa Bbl Oy/eTe yBepeHbl B M3MEHEHUSAX BbI
MoeTe 3a(h)UKCHPOBATh 3TH (ailiibl 00paTHO B XPAHUIIHIIIE.

Pabouass komusi HE COAEP)KUT UCTOPUIO MPOEKTa, HO COJACPKMT KOIHUIO BceX (hailiios,
KOTOpBIE ObUTM B XPaHWIJIUIIE JI0 TOTO, KaK BBl HAYaJIM JIEJIaTh U3MEHEHH. DTO 0003HAYAET, YTO
MOYKHO JIETKO y3HaTb, KAKH€ KOHKPETHO U3MEHEHUS BBI ClIENIAIH.

Bawm Taxoke Hy»HO 3HaTh, T11e HaiTH TOrtoiseSVN, noromy uto B MeHto "IIyck" ero Her.
TortoiseSVN - pacumpenne npoBogaauka Windows, mostomy [uist Havaia Hy»KHO 3aIlyCTUTh
npoBoHUK. CrienaiTe MpaBblil KWK HA MAIKe B IPOBOAHHUKE, U BBl YBUUTE HOBHIC ITYHKTHI B
KOHTEKCTHOM MEHIO, TAKUE KaK ATH:

f.l SVM Mzeneus...

Tortoise5VM LBINF (Bo3peBaTenk XpaHWAKMLLLA
% P P

Mew b Bl 3kcnopT...

Properties [ Cosgare sgece XPaHWAWLLE

Al Wwmnopr...

%e  Hactpoiikw
% Cnpaska

:=] O nperpamme

Puc.1. Menio TortoiseSVN /151 HeBepcHPOBaHHBIX NMANOK

Co3nanue XxpaHunuiia

Jlis HacTOsIIero MpoeKTa BaM TOHAMOOWTCS XpaHWJIHINE, CO3AaHHOE B 0O€30MacHOM
mecte, u cepBep Subversion, uroOsr yrnpaBnate uM. J{ias 0OyueHHS MbI OyJeM HCIIOIb30BaTh
(GYHKIMIO JIOKaIbHOTO XpaHwiuiia Subversion, koropas paspemaer npsMOW JOCTYI K
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XPaHUJIUIIY, CO3JJAHHOTO Ha BAIlIeM KECTKOM JTUCKE, M HEe TpeOyeT HaIu4us cepBepa.

CHavanma co3zaiiTe HOBYIO MYCTYIO TUPEKTOPHIO Egs RAHU oy kkypl Rarafioisd ObITh e
yroJIHO, HO B 3TOM PYKOBOJICTBE MbI coOupaemcsi Ha3Bath e¢ C:\svn_repos. Temneps caenaiite
IPaBbIii KJIIMK Ha HOBOM Malke M B KOHTEKCTHOM MeHI0 BbiOepure TOrtoiseSVN — Cozaarh
31ech XPaHWIHIIE.... XPaHWIUIIE, CO3JJaHHOE BHYTPHU MAKU, TOTOBO K HCIIOJIb30BaHMIO. Takxke
MBI CO3/1a/IMM BHYTPEHHIOIO CTPYKTYPY MAIOK Ha)aB KHOIIKY.

HMmnopr npoexkra

Ceityac y Hac €CTh XpaHWJIHIIE, HO OHO COBEPIICHHO IYCTOE B IaHHBII MOMEHT. /laBaiiTe
NPENONI0KHUM, YTO Y MEHs ecThb Habop daiinoB BC:\Projects\Widgetl, kotopsiii s XoTea Obl
nobasuth. Ilepeiigure k manke Widgetl B IIpoBoaHMKe M cienaiiTe MpaBblii KIMK Ha HEH.
Teneps BoiOepute myHKT TOrt0iIseSVN — UMMnopT..., KOTOPbIii BBI3OBET JHAJIOT

-

| B
45" Di\svnwork\smartproject - Mimnopr - TortoiseSVN l =2 Lﬂhj

XpaHunuuie
URL B xpaHunuwe:

|| https://svnserver.dev:8443/svn/smartproject/trunk ‘L‘ ’:]

CooBuieHne uMnopTa

[ HepasHue coobuieruns |

WmnopT npoexTa.

[ | BkntoumTs urHopupyemsie daitns
[V] BknrounTe aBTO-CBONCTBA OK J [ OTmMeHa ] [ Cnpaska

Puc. 2. /Imanor umnopra

K xpanmmuiry Subversion oopamarorcss no URL-agpecy, KOTOpBIN MO3BOJISIET HaM
yKa3aTh XpaHWIHIIE TJe yroaHo B MHTepHere. B maHHOM ciiydae HaM HY)KHO yKa3aTh Ha Hallle
JoKanbHOE XpaHuiuiie, koropoe umeer URL-anpec file:///c:/svn_repos/trunk, u k koTopoMy MbI
nobaeisiem umst Harero mpoekta Widgetl. O6parute Buumanue, uto nocie file: ects 3 cimama u
BE31€ MCIIOIB3YIOTCS MIPSIMBIE CIIDIIH.

Jpyras BaxkHas GyHKIIMS JaHHOTO Tu@Kora - 3To okHo CooOllieHrne UMIopTa, B KOTOPOe
BBl MOXeETe J00aBUTh COOOLICHWE O TOM, YTO BHI Jenaere. Korma BaMm TMOHamoOWTCS
POCMOTPETh UCTOPHIO MPOCKTA, 3TH COOOINEHHs OYAyT IEHHBIM MOJCIOPhEM JUIS MPOCMOTpA
KaKue M3MEHEHUS U Korjga ObUTH clenaHbl. B Hamem ciydae Mbl HalUIIeM YTO-HHOYIb
npoctoe kak «Wmmopt mpoekta Bumxkerly». Haxmure, uToOBl J100aBUTH Manky B Baile
XpaHWJIHIIE.

N3Bnedenne paboueit konuu

Ceifuac y HacC eCTh IPOEKT B HAIlleM XPaHWIHUINIE, U HaM HaJl0 CO3/aTh pabovyylo KOIHUIO
JUIi  TIOBCEJHEBHON paboThl. 3aMeThTe, 4YTO HWMOPTHUPOBAHHE TIANKK HE MpeBpaIiacTt
AaBTOMATHUYECKH ATy Namnky B pabouyro komuto. Jlis cozmaHusi cBexedl pabodell KOmMM B
Subversion wucnoas3yercss TepMuH H3Bieub. Mbl cobupaemcst usBineub manky Widgetl wus
HAaIIero XpaHWIMINA B Nanky s pa3padotku HazbiBaemyroC:\Projects\Widgetl-Dev. Coznaiite
9Ty MAamKy, 3aTeM CJIejlaTe MpaBblii KJIMK Ha HEW W BbiOepure MyHKT TOrtoiseSVN —
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H3BaeYsb.... OKBsenure URL-anpec JUTS U3BJICYCHUE, B JTAaHHOM ciyyae
file://lc:/svn_repos/trunk/Widget1, u kiukauTe Ha . Hamra mamka mjst pa3paOOTKH 3arlOHUATCS
daitnamu U3 XpaHWINIIA.

Bpl 3ameTuTe 4TO BHENIHUI BUJ TOW MANKU OTIMYACTCS OT OOBIYHOM ManKH. Y KaXJI0ro
daiina mosBuIICs 3eEHBIH (HIaKOK B JICBOM yrily. DTo 3Ha4Ku cratyca 10rtoiseSVN, koropsie
MPUCYTCTBYIOT TOJILKO B paboueil komuu. 3efeHblid cTaTyCc O3HAYaeT, uTo ¢aill He OTIuYaeTcs
OT BepcuH (aiisia, HaXOASAIIETOCs B XPAHIIIUIIIC.

BHecenue uzmeHeHui

MoxHo npuctynarh kK padore. B manke Bumker]-/leB Mbl HaunHAaeM U3MEHSTH (Daiiiibl -
MIPEANOI0KAM, Mbl BHOCUM H3MeHeHus B dainsiBumkerl.c u I[IpouruMens.txt. O6parure
BHUMaHME, YTO 3HAUYKH Ha 3TUX (paiiiax Tenepp CTaav KPAaCHBIMH U TOKA3bIBAIOT, YTO H3MEHEHUS
OBLIM CIEIaHbl JIOKAIBHO.

Ho kakue Obumn m3meHeHus? HakmuTe mpaBol KHOIKOW Ha OJHOM M3 H3MCHEHHBIX
(aiiioB u BbeIOepuTe KomaHxy TOrtoiseSVN — Pasamums. 3amycTUTCs HMHCTPYMEHT
TortoiseSVN mnst cpaBHeHusi (ailioB M IMOKAXKET KaKMe TOYHO CTPOKM B (Qaitnax ObuUIH
WU3MEHEHBI.

r R
& build.txt - TortoiseMerge ﬂl&]
i Oaiin Pegaktmposate Haswrauma Bwa Cnpaska
(2EEDI 324 ed el ITEviox M= B2

build.txt Revision 20219 i build.txt : Pabouas konus *
R o I e T 41 available in the VS.NET201@ Professional anc
A Thizoeillopmesedde voiy dth g cocrsacoanilas 42 This will provide you with a cross-compiler
43 command shell. On XP64, there will also be ; 43 command shell. On XP64, there will also be :
T 44 44
45 \subsection Requirements2 Next you need to 1nsta 1=l 45 \subsection Requirements2 Next you need to instal:z
A~ Sewacuntiss  herpolidang o sunoca ‘7 “ 46 - Java runtime http://www.java.cor| |
- 47 ~Python 240061y http e puthon o < 47 - Python 2.6(\b 1) http://www.python.«
48 - libxml2 python bindings http://users.skyne 48 - libxml2 python bindings http://users.skynel
49 - Perl http://www.actives 49 - Perl http://www.activesi
B s e “ 50 - WiX3.5(\b 1) http://wix.codeple:
“= 51 ~MNARELAbL-13 5 s : < 51 - NAnt ©.90 (\b 1) http://nant.sourcet
52 . e 52..
53 (\b 1) Add the paths of the binaries to the PATH 53 (\b 1) Add the paths of the binaries tc 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:
Gl ~Eoelsocaslacticn e «= 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 _
EE Neabhia/ VNl NeEslaasTN hddm / limas T e A _ce e S A N S P e Y e f lmns A
< | m b < | m »
hetpidinant souccaforge nat
=*NANT-0:90: (\bAx)r=sezeomacass http://nant.sourceforge.net<
Ana cnpasku HaxmuTe F1, 13 ropusoHTanBHOW NPOKPYTKW Mcnonb3syiTe Ctri+ko.

Puc. 3. IIpocMoTpIMK H3MEeHEHUH B (paiiiax

OxQKac ycTpanBarOT U3MEHEHHS, TO3TOMY JaBaiiTe 0OHOBUM XPAaHHWIUIIE. DTO JEHCTBHE
Ha3biBaeTcst PukcupoBaTh M3MeHeHus. Haxxmure mpaBoil kHomkoM Ha manke Bumxerl-/leB u
BeIOepuTe KoMaHy T0rtoiseSVN — ®ukcupoBarth. [1osBUTCS Auagor GUKCAIMHA CO CITUCKOM
W3MEHEHHBIX (DaiiyIoB M HAMpPOTHB KaXAoro OyneT ramodka. Bel MoxeTe BBIOpaTh UMb
HECKOJIbKO (paiiyioB U3 crhucka ans (uKcaluy, HO B HalleM ciiydae Mbl OyzneM (DUKCHpOBaTh
U3MEHeHUs B oOomx (haiimax. BBemure cooOIIeHHE C ONMUCAHUEM CJIENAHHBIX W3MEHEHUU U
Haxxmute OK. TlosiBuTCst muanor ¢ mporpeccom mporecca (ukcanuu (HailyioB B XpaHUIUIIE H
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MBI 3aKOHYMIH (PUKCAITHIO.
JobaBiienue HOBBIX (ailsioB

Bo Bpemsi paboTel Hax MPOEKTOM, BaM TMOHAIOOUTCS A00aBISITH HOBBIE (alibl -
MPEIIOJIOKUM BBl J100aBUIM HOBbIe (QyHKIMU B ainedKcTpa.C U J100aBUIM CIPaBKy B
cymectByromeM daiine Co3natbdaitn. Haxmure mnpaBoii KHONKOW Ha Mamnke M BblOepute
komany TortoiseSVN — Jlo6aButh. /lnanor gqob6aBieHus MOKa3bIBACT BCE HEBEPCUPOBAHHBIE
(aiinel, 1 Bbl MOXeTe BBIOpaTh Te (hailyibl, KOTOphIE BBl XOTUTE N00aBHUTH. [[pyroii cmocod
nobGaBieHuss (aliIoB - 3TO HaXkaTh IIPaBOM KHOMKOM Ha camoM (ailie u  BbIOpaTh
komany TortoiseSVN — J106aBuUTh.

Teneps, eciii Bbl OTKpOETE NMANKy AJs (pukcaiuu, HOBbIH ¢ailn Oyner oToOpaxkaThCsi Kak
Hobasnen u cymectByronmii gaiin kak M3menén. OOpaTute BHUMaHUE, 9YTO BBl MOXKETE JABAXKIbI
Ha)XKaThb HAa U3MEHEHHBIN (aiis, YTOOBI MPOCMOTPETh KaKKe UMEHHO U3MEHEHHUsI ObLTN CIETIaHbl.

IIpocMOTp UCTOPUH NPOEKTA

OnmHoli W3 caMbIX MMOJE3HbIX (yHKIMA TOrtoiseSVN sBisiercss JHATIOroBoe OKHO
xypHaia. OHO OKa3bIBAET CIIMCOK BCEX (PHKCANK M3MEHEHUH B (aiiie WM Mamnke, a TakKe BCe
T€ JIeTalbHbIE COOOIIEHNUS, KOTOPBIE BBl BBOAWIM IIPH (DUKCAI[MHM H3MEHCHHIT ;-)

r

~
w& Disvnwork\tortoisesvn\src - CooBuierws xypHana - TortoiseSVN l = I (=) S
E-Démei-m:m MyT, AeTopbl, Pesusian, ID oumbok, [aTa, C: 22,11.2005 v Mo 07.12.2005 v
Pesuzua [encteua AsTOp Qdata ID oumbku  Coobluenmne =
5056 & tortoisesvn  03.12.2005 0:37:11 Avoid a possible buffer overflow if|
5050 43 tortoisesyn  29,11.2005 21:06:42 198 Allow ignoring of multiple selected
5043 &) tortoisesvn  29.11.2005 21:05:46 Don't run the progress dialogifno ~
4 | lll ’

Allow ignoring of multiple selected items in the CSVNStatusListCtrl.
This implements issue #iﬁs.
AL 4

A 23 [ http://code.google.com/p/tortoisesvn/issues/detail7id=198 }
| ftrunk/src/Changelog, txt M5MEREHHEIE
Cﬂ Jrunk/src/SVN/SYNStatusListCtrl.cpp MismeHEHHbIE
ﬂ Jtrunk/src/SVN/SYNStatusListCtrl.h M3MEHEHHBIE

MokasaHo pesusuit: 48, ¢ pesusii 5000 no pesusmo 5100, uibpaHo pesusuit: 1, NokasaHo 3 nyTei.

[~ | NokasaThb TONLKO 33TPOHYTHIE NYTH Crapucrvca

[V] OcTaHoBUTLCS Ha KoONMPOBaHMMNEPENMEHOBaHIM
|| Bkntouas cimTble pesmsm

g
il

[ MNokasam paa... | b] [(_:nenyloume 1001 [ ObHoBUTL ]

Puc. 4. /Inajiorosoe 0KHO )KypHaJia

BepxHsist maHenb MOKa3bIBAaeT CIUCOK BCeX (PUKCUPOBAHHBIX PEBU3HI BMECTE C HAYaJIOM
coobmenuss ¢uxcauuu. Ecnu Bbl BbIOEpUTE OAHY U3 STUX PEBU3UN, TO CpeIHsSS MaHelb
OTOOpAa3HT MOJHOE COOOIIEHUE JKypHama Al TOW PEBU3UU U HUKHSS MAHENb MOKAXET CIHCOK
M3MEHEHHBIX (haiJIOB U MAaroK.

VYV Kaxa0il U3 3THX NaHEeNe eCTh KOHTEKCTHOE MEHIO, KOTOPOE MPEJOCTABISIET MHOTO
Ipyrux crnoco0oB HCMONb30BaHUS HH(popmanuu. B HIDKHEH mNaHenu Bbl MOXKETE IABAMKAbI
HaxaTh Ha (Qain, 4ToOBl MPOCMOTPETh KaKhWe WMEHHO W3MEHEHHUs ObUIM BHECEHBI B TOM
peBu3un. Ilpoutute «/IManoroBoe OKHO KypHajia PEBU3HIY, YTOOBI Y3HATH OOJIBIIIE.

OTMmeHa U3MeHeHUI
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http://tortoisesvn.net/docs/release/TortoiseSVN_ru/tsvn-dug-showlog.html

Opnolt 0o0mielt (yHKIMEH BCEX CHCTEM YIPABICHUS PEBU3USMHU SBISCTCS (DYHKIUSA,
KOTOpas TMO3BOJSIET BaM OTMEHHTh HW3MEHEHMs, KOTOphle Bbl BHecau paHee. Kak Bbl U
moragaiuck, B TortoiseSVN 31o jerko ciaenars.

Ecam BBI XO0THTE N30aBUTHCS OT U3MEHEHH, KOTOPBIC BBI €I11¢ HE YCIeau (PUKCUPOBATh U
BOCCTAaHOBUTH HYKHBIN (haii1 B TOM BUJE, B KOTOPOM OH OBUI mepea HavyajaoM M3MEHEHHM, TO
BbIOepuTe KoMmaHay 10rtoiseSVN — VYoparb u3MeHeHHsi. DTO JCHCTBHE OTMEHHUT Ballld
u3MeHenus (B Kop3uHy) u BepHET (UKCHpPOBAHHYIO Bepcuio (haiina, ¢ KOTOpOil Bbl HaYMHAIH.
Ecnu ke BBl XoTHTE yOpaTh JHINh HEKOTOPHIX HM3MEHEHHs, TO BBl MOXKETE HCIIOJIb30BaTh
uHCTpyMeHT TortoiseMerge ist mpocMOTpa U3MEHEHHI U BEIOOPOYHOTO yIaJICHUS H3MEHCHHBIX
CTPOK.

Ecaim BBl XOTUTE OTMEHUTH JEUCTBUSL OINPEACICHHOM pPEBU3UH, TO HAYHUTE C
JHAJOTrOBOTO OKHA >KypHaja u HalauTe MIPOOJIIEMHYIO PEBU3HIO. Bri6epure
koMaHy KonrekcTHoe MeHI0 — OTMEHHMTh M3MEHEHHMsI M3 3TOW PeBU3UM U TE W3MEHEHUS
OyIlyT OTMEHECHBI.

Pa6ora c ceTblo.

C Subversion MoxHO paboTaTh Kak MOCPEACTBOM CETH HHTEPHET, TaK M JIOKAJIbHO.
Bocmonb3yemcst cepsucom Assembla (https://www.assembla.com/). 3apeructpupoBaBiimcs Tam,
Bl mosryunte 1 Gb mecra mon penosuropuii. Co3aaB €ro ¥ HACTPOUB, BBI MOJIYYUTE CCHUIKY
BUA https://subversion.assembla.com/svn/ua3Banue_peno3uropus, KOTOPYIO MOYKHO
ucnonp3oBath B moooM SVN kimente. K npumepy, uroos B Visual SVN 106aBuTh CBOii mpoeKT
B peNo3uTOpui, BaM Hy)kHO Haxxath Add Solution to Subversion, nociie yero ykasars JIOKaJIbHOE
XpaHWIIMIIE Balllero MpoekTa, Haxath Jlajiee W BBeCTH Bally CChbUIKYy. Bce, Temepb cBepxy
nosiBUTCS naHe b ¢ ocHoBHbIMU SVN-dyukimsamu (Show Log, Update, Commit, Switch Branch,
Branch u Merge) u MOXHO MPUCTYMATh K MOJHOIICHHON paboTe.

E'=_; i A ||https:,l',l'sul:n'-.fersin:nn.asseml:nla.n:n:nm,l'svn,l'u:lrn:-iu:ln:n:nde,I'Krcnsswnrd,l'r'-.lew v| | ‘F—‘ ¥ =

B oOmem u 1enoM, caT mo3BOJSET TakK K€ HACTPOUTh PENO3UTOPUI M MOJYYUTH Ha
HEJENI0 WIM ABE MPOOHBIM NpemMuyM (MaTHble A0N. (YHKIMH, MCTOYHHUK >KHU3HHM CalTa).
OcHOBHBIE (YHKLMHU >X€ MOJHOCThIO OecmaTHbl. YTOOBI TOBapuIIM MO KOMaHAE MOIJIU
pabortath ¢ OOmKM /I KOMaHIBI perno3uTopueM, Ha assembla.com, nHeoOxomuma wux
peructpanus Ha caifre. [locne perucrpaunu, nojab30BaTea MOTYT OBITh 100aBJIEHBI BiaJelble
PETO3UTOpHS B CIHCOK KOMaHAbl. Ha camMoM caiiTe MOKHO TIOCMOTPETh BCIO WH(OpPMAIHIO O
NPOEKTE U U3MEHEHUSIX, U 1aXKe OCTaBUTh CBOM OaHHEp ¢ CCHUIKOM.

Mpoext Anapona

& SounesW | B Team | W Sueas

Loy

Filter tep ¥ RRAS 40 M g pY

S ovies e AT N Mo Topaw e
o

et

Gomm bk M Ao

L Ovdy vy ity Copt

50 o Marien Cipee [21] OTTvsmIrpcEas MYORITM, THIECT CIOE W MWD 1, RCIZIININD SO EWITI) ORISR
[# 3y com Chumges 13
765 Code Commats (4 SN 1934 5 Marcen Fapes (320 P oB0t Cridarmait B6O(UA Mtin it CHRIMOCTS (A0

(8, Cotle (im0

2 amm Ont el b
Taxk, Harpumep, BBITJSIANT CTpaHUIa Stream, T/Ie 0TOOPaXKArOTCs TTOCJICTHUE U3MEHEHUS.
®opma npeacTaBeHus pe3yJbTarTa:
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1. Texct gomken ObITh HanucaH mpudrom Times New Roman, 12. IHTepBan mexmay
cTpokamu u ab3anamu — 1,5. Otctym ciesa 1,5. OpueHTarus TekcTa — 1o MUpruHe
cTpanubl. CKpUHIIOTH HEOOX0MMO moAnucaTh. Ha3Banue npakTudeckoit paboThl,
1eNb paboThl, X0 pabOThI, BEIBO, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI I0JKHBI OBITH
BBIJICTICHBI )KHPHBIM MIpU(TOM.

2. 3axnroueHue (BBIBOJIBI).

3. CHOHCOK HCIIONIb3YeMOH TUTepaTyphbl.

KoHTpoJibHbIE BOIPOCHI:

1. Uto Ttakoe cucreMbl KoHTpoJst Bepcuit (CKB) u s pemienus Kakux 3aj1ad OHU

MpeIHa3HavaoTCs?

2. O6wsicaute crneayromue nousatus CKB w uX OTHONIICHWS: XpaHWIIUINE, commit,
UCTOpHS, paboyasi KOMHs.

3. Uro nmpencrtaBnsioT co0OW M YEeM OTJIMYAIOTCSA LIEHTPAIM30BaHHBIE U
neuenTpannzoBanHeie CKB? [pusenute npumeps CKB kaxnoro Buaa.

4. Onuummre neiicteust ¢ CKB npu equHOIMYHON padoTe ¢ XpaHUIUIIEM.

5. Onumute NopsAA0K paboThI ¢ OOIIMM XpaHUIUIIEM B lieHTpanu3zoBanHoi CKB.

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

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

8. Uto Ttakoe koHQUMKTHI (conflict) m KakoB Tporece ux paspenieHus (resolve)?

9. [losicuuTe MpoLecC CHHXPOHU3AIMHU C OOIIMM XPaHUJIHUIIEM («OOHOBJICHHUS)

B nenenTpanmu3oBanHoit CKB.

10. Uto Takoe u 3aueM MOTYT ObITh HyXHbI BeTBU (branches)?

11. O6bscauTe cMmbich aeiictBus rebase B CKB Git.

12. Kak 1 3a4eM MOKHO UTHOPHUPOBATh HEKOTOPHIE (haiiabl Mpu commit?

Kpurepun omeHkm:

Pabora BbIlONHEHA MOJHOCTHIO M HE COJEPKUT OIMIMOOK, CTYIACHT y4el M PacCMOTpeEl
0COOEHHOCTH MPEIMETHON 00JIaCTH U TPAMOTHO MPEACTABUI OTYET — OLIEHKA «OTIMYHOM.

PaboTa BBINOIHEHA MOJTHOCTBIO, HO COJIEPXKHUT He OoJiee ABYX OLIMOOK, CTYIACHT ydeld U
paccMmoTpesl 0COOEHHOCTH MpeIMETHOM o00JacTh M TIpaMOTHO MPEACTaBUI OTYET — OIIEHKa
«XOPOLIOY.

PabGora BbImoOnHEHa ¢ omMOKaMH, CTYAEHT HE I[OJHOCTbIO Y4e€l M PAacCMOTpeEN
OCOOCHHOCTH  MpEAMETHONH o0nacTh MW TMPEeACTaBUI  KpaTKUil  OT4eT —  OlleHKa
«YAOBIIETBOPUTEIBHOY.

Pabora BhIMONHEHA ¢ TPYOBIMU OLIMOKaMH, CTYJEHT HE y4el OCOOEHHOCTH MPEeAMETHOM
00J1acTH, OTYET COCTAaBJIEH HEIPAMOTHO — OLIEHKA «HEY/10BIETBOPUTEIBHO.
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Tema «CoBpeMeHHbIE TEXHOJIOTHM M MHCTPYMEHTHI HHTErpPanum
JladopaTopnasi padora Ne 2.
Pa3pa6oTka u uHTerpauus MojayJieil npoexkTa (KoMaHaHasi paboTa)
Iesnb: 3akperyicHre MPaKTHYECKUX HaBBIKA paboThl ¢ cuctemoii Visual Studio 2019,
MS SQL Server, npoBeieHue HHTETPay MPOTPAMMHBIX MOJTYJICH.
Boinosnus padory, Bel Oyjaere:
ymembp:
— VY1 ucnons30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH.
— Y2 ucnonap30BaTh METOJBI ISl OJTYYESHUS KOJA € 3alaHHON (DYHKIIMOHAIBHOCTHIO
U CTENICHBIO KaueCTBa.
— V5. opraHu30BbIBaTh 33JJaHHYI0 WHTETPAIlMI0 MOJYJIeH B MPOrPAMMHBIE CPEICTBA
Ha 0a3e MMEIOIICHCs apXUTEKTYPhI M aBTOMAaTH3alu1 OU3HEC-TIPOIIECCOB.
— Y6. onpenensTh NCTOYHUKH U IPUEMHUKH JAHHBIX.
— Y7. ucnonp30BaTh NpUEMBbI padOTH B CHCTEMAaX KOHTPOJISI BEPCHI.
— VY17 wucnons30BaTh HWHCTPYMEHTAIBHBIE CpPEACTBA OTJIAAKH POTPAMMHBIX

IPOJIyKTOB.
MarepuajibHoe oGecrmeyeHue: HIEPCOHANTBHBII KOMIIBIOTED, cpena
nporpammuposanus Visual Studio 2019, MS SQI Server.
3ananue:

1. Pa3zpaborarp 0a3y naHHBIX, BKIIOUarOnIyro B cebs Tabmumy I[lomp3oBarenw,
ucnonn3ys cpeny MS SQI Server.

2. Co3znaTh NPUIIOKEHHE C OKHOM aBTOPU3AINH MTOJTb30BATEIS.

3. Co3nath MOzEb JAaHHBIX HA OCHOBE pa3paboTaHHON paHee 0a3bl JAHHBIX.

4.  CoxpaHUTb JaHHBIE MOJIb30BATENS B CO3JAHHOM 0a3e JaHHBIX.

5. Co3zath OTYET O MpOJIeJIaHHON padoTe.

Kparkue TeopeTuueckue cBeJleHHA:

Jlnst co3nanus 6a3el manubix B CYB/I, 3amycture MS SQL Server Management Studio.
VYcTaHOBHTE COEIMHEHUE C CEPBEPOM.

of Coeaunenme ¢ cepeepom

SQL Server

Aopo CYEO
Wma cepeepa: DES KTOP-RCVOUZ28\SOLEXPRESS01
MpoBepka NoANMHHOCTIA: Mpoeepka nogmuHHocT Windows

DESKTOP-RCVOUZE\Npenogasatens

Cmaena Cnpaeka MNapameTpll =>

Puc. 1. Coeaunenue c cepsepom

Jns peanuzanuu 0a3bl JaHHBIX, XpaHAIMIEH CBEICHUS O MOJB30BATEISIX HEOOXOIUMO
co3math JaBe cymHOCTH (Tabmuiel): I[lomb3oBaTens  (XpaHUT OCHOBHBIC — CBEACHWHS,
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XapaKTepU3YIOIIHE MOIb30BaTelNs) U CEeKpeTHBIN BOMPOC (XPAHUT CITUCOK CEKPETHBIX BOIPOCOB,
HEOOXOIMMBIX IS aBTOPU3AIMH) C YKa3aHHBIMH aTpUOyTaMH.

Ha xmoueBbix mnonsax KonallonszoBarens u  KoaCekperHoroBompoca nHacTpoiiTe
cnenuduKanyo uaeHTu(GUKaTopa ¢ HauyaabHBIM 3HAYeHHEM — | U marom npupameHus — 1 s
ABTOMATHYCCKOI'O 3aIIOJIHCHUS YKAa3aHHbIX HOoJIEH.

T CekpetHeiMBonpoc
WMra ctonBua  Cxateifi Tun Jonyckaer sHadenna MULL  MaenTudukatop
% KopCexperH.. int Her
CekpeTHeif..  nvarchar(l.. Her |
0
“*I Nonb3soearens
WMra ctonBua Cxaterli Tun Jonyckaer sHadenns NULL - Maentudukatop
maMMnM ............... Ty . 0
MMH ............................. wvarchar(i0 | Fir -
JnekTpoHHa..  nvarchar(30)  Her |
Mapone nvarchar(30] Her |
KogosoeCn...  rnwarchar(30) Her |
OreerHaCe... nvarchar(30) Her |
KoaCekperh... int Her |
% Koaloneso..  int Her
0

Puc. 2. lnarpamma 0a3bl JaHHBIX

OxHoO aBTOpH3aLMHU cieayonmmM oopasoM (Puc. 2).

Nepconanuman wudopmanmna

Darmmann

Ecmail (horwn)

v mall com

Napons

........ MAMMMARRHAR AAVHE AAPOAR O CHMNSATH
Koponoe cnono
Kopouowe chono (0pMo cnoss)
yninn Yenouna napons 1
Yenoans napons 2
Yenoaa napona i
Yerousn napopsd
CORpeTHBR BONDOC ANN BOCCTAROBACHWA NADOAN

Conprinmii nonpoc

Orunr wa nonpoe

Napum

COrARCOM & YEADRMAMM

Puc 3. OkHo aBTOpH3aLINK
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Kon crpanuiiel aBropusaiumy noka3aH B IpujiIoKeHuu 1.
I[HSI Hepeﬂaqn JAaHHBIX HCO6X0,III/IMO CcO31aTb MOACJIb JaHHBIX.

w Waitn  [paeka Bwa [Mpoext  CHopka Otnagka Tect  Ananms  Cpegetea Pacwwpenwa  Oxxo Cnpaeka

Debug =~ AnyCPU ~ P My~ M _

UserW Medel.edmx [Diagram1] ® X MainWine y MainWind

ydaadas quaLess

= Ceo#cTBa

& damuans

& UNmn

& Jnektponraslo...
& MNaponb

: : & KoposoeCnogo

= CeolicTea HaBuraumm F OteetHaCekper...

¢= None3oratens # KoaCekpeTtHoro...

= Csoiictea
% KoaCekpetHoroBonpoca
K CexpetnbiiiBonpoc?

tﬂ Koallonbzoeare...

= CBOWCTBA HaBUraumu

v@ CekpeTHbliiBon...

[Tocme co3maHusi MOAENHM CO3/aeM HOBBIM JK3EMIULIp Kiacca MOJCTU JAHHBIX H
UCIob3ys TexHonoruto Entity Framework nepeiaem nanusie B 6a3y.

context CexpernuiBonpoc . Select(l

text lNoassosaTens . Add

Camumn
W rarm

INeXTPOMS

MNapone

eCnono
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dopma npeacTraBJieHus pe3yJbTara:

1. Tekcr gomken ObITh Hanucad mpudTom Times New Roman, 12. IaTepBan Mmexmay
cTpokamu u ab3anamu — 1,5. Otctyn ciesa 1,5. OpueHTanus TekcTa — 1o MUpUHE
ctpanuiibl. CKpHHIIOTH HEOOXO0AMMO ToAnucaTh. Ha3zBanue mpakTuieckoi padoThl,
1eNb paboThl, X0 pabOThl, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJICTICHBI )KHPHBIM IIpU(TOM.

2. 3axnroueHue (BBIBOJIBI).

3. CHOHCOK HCTIOJIb3YeMOH TUTepaTyphbl.

KoHTpoJibHbIE BOIPOCHI:
1. Yro takoe uHTerparus’?
2. Kak peanuzoBbiBaeTcs co3qaHue 0a3bl JaHHBIX?
3. Uro Takoe Mojeb JAaHHBIX?
4. Kak nepenarorcs nanasie B MSSQL Server
Kpurepun onenkn:
Pabora BbIMONHEHA MOJHOCTHIO U HE COJAEPXKHUT OMIMOOK, CTYJAEHT y4yel M paccMOTpel
0COOEHHOCTH MPEIMETHOIN 00JIaCTH ¥ TPAMOTHO MPEJICTABHUII OTYET — OLIEHKA «OTIUIHOY.
Pabota BbIMOIIHEHA MOJTHOCTBHIO, HO COAEPKHUT HE Oojiee ABYX OMIMOOK, CTYACHT yd4el W
paccMoTpesl OCOOCHHOCTH TPEAMETHOW O0JaCTW M TPaMOTHO MPEACTaBHI OTYET — OLEHKa

«XOPOILIOH.
PaGora BbImONHEHa C OmMMOKaMH, CTYJSHT HE TOJIHOCTBIO Yy4ell U PaccMOTpel
OCOOCHHOCTH  MpEAMETHONM o0lacTd M MNPEeACTaBUI  KpPaTKUil  OT4eT —  OlleHKa

«KYAOBJICTBOPHUTCIBLHO».
PaboTta BEIIIOJIHEHA C FPY6LIMI/I OH_II/I6KaMI/I, CTYACHT HC YUCII 0COOEHHOCTH HpeﬂMeTHOﬁ
06HaCTI/I, OTYCT COCTABJICH HCTPAMOTHO — OLICHKA «HCYAOBJICTBOPUTCIILHO).
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Tema «CoBpeMeHHbIE TEXHOJOTUH U HHCTPYMEHThI HHTErPAIlUID)
JladopaTropnasi padora Ne 3.
Otaaaka oTAeIbHBIX MOAYJIeii MPOrpaMMHOI0 MPOEKTA
Leab: ycBOUTh 3HAHHWE OCHOB MOJAYJIBHOI'O IMPOrPaMMHUPOBAHUS; OCBOUTH CIOCOOBI
CO3/IaHUS U IPUMEHEHUS MOYJIEH.
Boinosnus padory, Bel Oyjaere:
ymembw:
— VY2 ucnonap30BaTh METOJIbI Ul OMyYEHHUS KOJia ¢ 3aJJaHHON (PYyHKIIMOHATbHOCTHIO
Y CTENEHBIO KaYeCTBa.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHHUKH JTaHHBIX.
— V8. BBINOJHATH OTJIAAKY, HCIOJIB3Ys METOAbl W HWHCTPYMEHTHI YCIOBHOM
koMmusinuk (kiaccel Debug u Trace)).
— VY11. BBIABIATH OMUOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CHEIM(UKAIUH.
— VY12 wucnonbs3oBaTh pa3iIUYHBIC TPAHCIOPTHBIE TPOTOKOIBI W CTAHIAPTHI
dbopmaTupoBaHUs COOOIICHMIA.
— VY17 wucnonb3oBaTh WHCTPYMEHTAIbHBIE CpPEICTBA OTJIAJKH MPOrPAMMHBIX

IPOJYKTOB.
MarepuajbHoe obecnmevyeHme: HepPCOHABHBIHI KOMITBIOTED, cpena
nporpamMupoBanus Visual Studio 2019.
3aganue:

1. IIpoBecTH OT/IagKa OTAEIBHBIX MOAYJIEH IPOrPAMMHOIO IIPOEKTa

Kparkue Teopernueckue cBeieHHA:

MonyibpHOE HPOrpaMMHUPOBAHME OCHOBAaHO Ha IOHATHM MOZYJS — IPOrPaMMBbl UIIU
(G YHKIMOHATIBHO 3aBEPIICHHOTO (hparMeHTa MporpaMmal.

Monyib XapaKTepU3yIoT:

1. oaun BXox u onuH BbIXOA. Ha BXoJe mporpaMMHBIN MOJyJb MOJIY4aeT ONpeIeIeHHbIN
Ha0Op HCXOAHBIX JaHHBIX, BBIMOJHSAET MX 00paOOTKy M BO3BpallaeT OAMH Habop
BBIXO/HBIX JaHHBIX;

2. (yHKIMOHAJIbHAs 3aBEPLICHHOCTb. MOy/Ib BBIMOIHAET HAOOP OMpPEAeIEHHBIX ONepaIuii
JUISL pealin3alii KaKJoW OTJeNbHOM (YHKIIMH, JOCTaTOYHBIX JJIsl 3aBEPIICHUS HA4aToON
00paboTKH JaHHBIX;

3. Jormueckas HE3aBHCHMOCTh. Pe3ynpTar paboThl JaHHOTO (parMeHTa MpOrpaMMbl HeE
3aBHCHUT OT pabOTHI IPYTUX MOAYJIEH;

4. cnabble WH(OPMALMOHHBIE CBSI3U C JPYTMMU NpPOrpaMMHBIMU MoAyisiMu. OOMeH
uHpopMaLreil MeX1y OT/IeIbHBIMU MOJTYISIMH JJOJDKEH ObITh MUHUMAJICH;

5. pa3Mep M CIO0KHOCTb MPOrPaMMHOTO 3JIEMEHTA B pa3yMHBIX paMKax.

C nmomouipio MoayJel pemaroTcs paziudHble NpodeccuoHanbHble 33a4l 00paboTKU
JAHHBIX Pa3HOTO THIA.

I'naeH A
Moy Nk

hogyne N2t hogyne ME2 hogyne NZ3 hogyne Med hogyne MES hlogyne N2G

Puc. 1. Cxema noaxitoueHuss MOy
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[Ipomiecc wucmpaBineHuss OIIMOOK Ha3bIBaeTcs oTdaskod. OTiagka mnporpaMMm |
00paboTka omuMOOK BCerja BBICTYNAET Kak 4YacTh Tpoliecca pa3paboTku. B OGonpmmHCTBE
CHCTEM pa3pabOTKH UMEIOTCS MHCTPYMEHTHI, C MMOMOIIBI0 KOTOPBIX MOXHO PEIIUTh MPOOJIEMBI,
BO3HHUKAIOIIME B THpolecce mnporpammupoBanusi. B VBA Takxke ecTb cpenctBa, KOTOpbIE
MO3BOJISIOT JIMOO MCKIIOYUTH OMIMOKM IMpH pazpaboTke, JIMOO 3a1aTh OTKIUK HAa OMIMOKU MpU
BBITIOJTHEHUH ITPOTPAMM.

Otnaaka mporpaMM u 00paboTKa OMMOOK - 3TO HE OJHO M TO K€, HO OHHU TECHO
CBSI3aHBI IPYT C IPYTOM.

Omaaoka npocpamm - 3TO IPOBEPKAa M BHECEHHWE MCIIPABICHHUN B MPOrpamMMy IpH €€
pazpaboTtke. OTiagka TMO3BOJISET HMACHTU(GUUUPOBATH  OMIMOKH, JOMYIICHHbIE TMpU
nporpaMMupoBaHuy. Hampumep, CHHTaKCHYeCKHE OIIMOKM B TEKCTE MPOTPaMMBbl, MMEHAxX
GyHKIMI 1 TepeMEeHHbBIX WJIH JIOTHYECKUE OIIHOKH.

Obpabomxa owubok - ITO 3aJlaHue PEAKIMM Ha OMIMOKH, KOTOPHIE BO3HUKAIOT BO
BpeMs BBINOJIHEHUS MporpaMmbl. [IpuynHON OmIMOOK MOTrYT OBITh Kak OMIMOKH B caMoit
porpaMme, Tak U Jpyrue oO0CTOSTENbCTBA, HAXOASIINECS BHE CEpbl BIMSHUS IPOrPaMMHUCTA.
Hanpumep, orcyrcTtBue (aiiioB, K KOTOPHIM MPOHCXOAUT MPOrPaMMHOE OOpalleHHe, OTKa3
anmnapaTHbIX CPEJICTB WM HENPaBUIIbHBIE JEMCTBUS MOJIb30BATENS.

HeBo3M0)kHO mpeaoTBpaTUTh BOBHUKHOBEHUE BCEX OIMIMOOK, HO CIEAYET CTPEMUTHCS K
YMEHBIICHUIO WX YUCIa. B ManeHpKoii mporpaMme JOBOJIBHO MPOCTO BBIIBUTH OMIMOKY. OHAKO
M0 Mepe YBEIMUYEHUS Pa3MEPOB U CIIO)KHOCTH IMPOrpaMM HaXOJIUTh UX CTAHOBUTCS BCE TPYyIHEE.
B takux ciydasx HE0OXOAMMO MOJIb30BaThCS CPEACTBAMU OTiIa ik VBA.

Cpena paspabotku nporpaMMm Ha VBA mpenocraBisieT MOJIb30BaTEN0 COBPEMEHHbBIE
y00OHbIE CpEACTBAa OTJIAAKU IPOrpPaMMBbIL: MPEANOIO0KUM, YTO YK€ HAIUcaH KoOJ Ballel
npoueaypsl. Cleayromui 3Tan B CO3aHUU JTI000W MPOUEAYyphl - TECTUPOBAHHE HAMUCAHHOTO
KoJa.

Tecmuposanue - 3TO MPOLIECC BHITOTHEHUS MPOIEAYPHI U UCCIIEOBAHUE BCEX ACIIEKTOB
ee paboTHI.

Ilenb TecTMpoBaHMS - MPOBEPUTH NPABHIIBHOCTD PE3YJIbTATOB BBIOJIHEHUS MPOLIETYpHI
U €€ peakl1Io Ha pa3HOOOpa3Hble NEeHCTBUS MOIb30BATEINS.

Ecnu Bo Bpemsi paGoOThl MpOLEAyphl MOJNyYeHbl HEBEPHBIE PE3YJIbTaThl BHIUMCIECHUI,
HEeNpeIBUICHHAs peaklys Ha T€ WM MHbIE EHCTBUS MOJb30BaTelNd, MO0 BOOOIIE MPOU30IIIa
OCTaHOBKA BBITMOJIHEHUS, TO 3TO TOBOPHUT O TOM, YTO B TEKCTE MPOrpaMMbl UMEIOTCS OLIMOKH.

Bce Bo3MOkHBIE OLITMOKU MOYXHO pa3esiuTh Ha TPH BUAA:

1. Owubru xomnunayuu. Bo3nukaior, ecnmu VBA He MOXeET HHTEpIPETHPOBATH
BBEJICHHBI TEKCT, HalpUMep, MpU HCIOIb30BAaHUM HEMPAaBUIBLHOTO CHHTAKCHCA MHCTPYKIUHU
WINA 3a/laHuM HEBEPHOT0 MMEHM METoJa WIM cBOMcTBAa. HekoTopble OMMOKM KOMITMIISIMU
00HapyXHUBAIOTCS IPU BBOJIE MHCTPYKIUH, a IPYTHE - TOJIBKO MEPeJl BHITOJHEHUEM POTPaMMBbI.
JanHplii TUOD omMOOK OOBIYHO MPOCTO HMIACHTU(UIMPOBATH W HUCIPaBUTh, MOCKOIbKY VBA
BBISIBJISIET X aBTOMATUYECKH, a CAaMH OIIMOKH OYEeBH/IHBI.

2. Owubku evinonneHus. BO3HMKAIOT TPU BBINOJIHEHWH MPOrpamMMbl, T.e. MOCIE
ycrnemHo komnuisauuu. [IpuumHOM Takux ommMOOK MOXKET OBITh OTCYTCTBHE HaHHBIX MU
HenpaBwibHas HH(opMaius (Hampumep, JaHHbIE, BBEICHHBIC NOJb30BaTeneM). OmuoKu
BBITIOJIHEHHS, KaK M OIMMOKKM KOMOWIAIWH, Jerko uaeHtudummpyrorcs VBA. Ilpu stom
BBIBOJAMTCS WHCTPYKIMSA, NMPH BBIIOJHEHUH KOTOPOH mpou3onuia omuoOka. OmuOku TaHHOTO
THUIIA TSOKEJIEE YCTPAHUTH: MOXKET NMOHA00UThCS BBIBECTH 3HAYEHMSI IEPEMEHHBIX HJIM CBOWCTB,
a TaK)Ke Jpyrue JaHHbIE, KOTOPBIE BIMSIOT HA YCIIEIIHOE BBIIIOJHEHUE IPOTPAMMBI.

3. Jlocuueckue ownbku TpyIHEE BCETO 3aMETUTh M YCTPaHUTh. Jlorndeckue ommoOku He
IPUBOJAT K MPEKPALICHUIO KOMIWIALMYA WU BbINOIHEHUS. OIHAKO OHM SBISAIOTCA NMPUYMHON
TOr0, 4YTO MpOorpaMMa HE€ BbBIJACT JKEJIaeMbIX pe3yiabTaroB. OMIMOKM JaHHOTO THIIA
UCHTUPHUIHUPYIOTCS ITyTEM TIIATEIbHONW MPOBEPKHU C IIOMOIIBIO CPEICTB 0TIk VBA.

Komnunsayus — 310 mpomecc mpeoOpa3oBaHMsl MpOrpamMMbl, HANMCAaHHOM Ha
ITOPUTMUYECKOM SI3BIKE, B SI3bIK MALIMHHBIX KOJ0B. EciM B mporpaMMe €cTb CHHTaKCUYECKUE
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OLIMOKH, TO MPOLECC KOMIMIALUYU MPEKPaIaeTcsi, CTPOKH C OMIMOKON 3aKpaIIUBaIOTCS KEITHIM
I[BETOM U BBIIA€TCSI COOTBETCTBYIOIIEE COOOIICHNE.

YroObl Mccae1oBaTh MPOLECC OTIAIKUA Ha MPAaKTHKE, HAM HE0OXO[nMa Kakas-HHOYyIb
nporpamma, cojaepxamias ommuOKy. B mocnmenyromem npumepe HampcaHa Takas IporpaMma
«OTnagKa mporpaMmM» paccMaTpUBaeTCs YCTpaHEHHE OIIMOKU MpU HANMKMCAHUU TPOIETyPHl s
obbekTa Image.

BbinosiHeHue padoThi:

3aganue 1.

1. OTkpoiiTe HOBYIO pabOUyIO KHUTY.

2. IloaroroBbTe 3KpaHHyI0 (HopMy, IPEACTABICHHYIO Ha puc.2. BHeapure B co3naHHyro

dopmy c momompio maHenu Toolbox oObekr Image . Pucynox mydmie BHeOpUTH
HEeOO0JIBLION.

BHUMAHME!!! IIpaBunbHO omMchIBaiiTe MyTh K Tpaduueckum Qaiinam, KOTOpbIE
BHEJIPSAIOTCS IIPOTPaMMHO B hopmy.

E x
Graz @P
ViameH1 Haanvce I
CABVEHD PACYHOK Brpaao’
. i viamMeHn ueer goda I
” Mozavka |
Crea hnara u HaarwcH

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

3. CoznaiiTe HOBYIO MPOLEAYPY A KHONKU «V3MEHN HaaIUCh.

4. Benute TEKCT Mpolenypbl. B TekcTe HaMepeHHo caenaeM OUIMOKy B CBOMCTBE Size
(namumem Sie):

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

5. BepHemcs B pepakTope K co3faHHOM (opme u BbiBeZieM (GopMy sl paboThl, Ha)KaB
KJIaBUIILY.

6. ITocne mosiBieHust GopMbI Ha SKpaHe HaXXMeM Ha KHoOmKy «M3Menu Hagnuch». Tak
KaKk B IpOrpaMMe 3aJlo’K€Ha OIIMOKa, MOSIBUTCS OKHO cooO0mieHus o0 omudke (puc. 3), u
OTKpbIBaeTcs pegakrtop VBA.
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‘8 Microsolt Visual Basic - JanarveSuls [running] - [UserForm2 (Code)]

[G) Ee Edt Wew Insert Fgomo: Dobug Bun Took Addlns Window Help

Ha-8iz=ancc, sl 8EER O wiaos 8|
Project - VEAProject %] Ic ndButton :l [cnek
=)
L] E“ l Private Sub ConmandButtonl Click()
=1 &% YBAProject (JanaTreS.xds, Lebell.Caption = "baanp Poccun”
215 Marosolt Excel Cbjects UserForm2. Imagel.Piccure = LoadPicture("C:\FlgRUS.gif")
1) Necr! (upetor) Labell.Font.Sie = 14
&) Ncr2 (Ovmama npon Labell.Font.Hawe = "Arial Black"
3 (Nnerd) End Sub
Irakoera
=165 Forms Microsoft Visual Basic B
UssrForm]
UserForm Run-time error 438"
%- (3 Modules Object dossn support this propeety o mathod
Cortine l End I Debug I Hab |
i —
Private Sub CommandButtonS_Click()
_‘J Labell.Caption & "oman AMnauun®
Labell.Font.S8ize = 14
Mlml Labell.Font.Name = "Arial Black”
Userformz. Imagel.Picture = LoadPicture("C:\FlgEng,.giz™)
End Sub

Puc. 3. OxHO penakTUpOBaHUS KO/ C OKHOM COOOIIEeHUs 00 ommnoKe

6. Haxmure Ha kHONKY «Debugy» (oTnamka), ¥ OTIaTIMK yYKaKET, B KAKOW CTPOKE Yy Bac
omubOka (puc. 4).

4 Microsoft Visual Bask - JamatreSads [break] - [UsesForm2 (Code)]

|51 B &% Vew Yt Fooad Dubuy Run Jods Addins Window Hep

= =-2 xrhaulnul » ) ak MEE 2 B s g
[CammandBurtont | |cliek
(@ J|I=] !
3 Frivace Sub Cmndsu:conl_cnck(l
= BE VBAProject (JamnrneSads] Labell,Caprion = "$nan Pocoxu™
[ 53 Microsolt Excel Objects UserForm2, Imagel, Pictuce =« LosdPicture("C:\FlgRUS.git™)
W rwert (uperas) | Labeli.Font.Sie = 14
) Miev2 (Crnasea rpon Labell,Font.Nams = “Arial Black"
w3 (xrd) End Sub
Sraowra TR
5128 Forns PFrivate Sub CosmsandBuccon2 Click()
[ vssForml Imagel,FictureAlignwent = £
B serForn End Sub
& 7 Modules

Frivate Sub CosssandBucton? Click(]
Imagel, PictureTiling = False
End Sub

Frivace Jub Coomandduttond Click(}

Teswas BaskPMadlaow o ~UPCINDP

Puc. 4. OkHO peakTHpOBaHUS KOJla ¢ YKa3aHHOM OIMOKON

8. I/ICHpaBBTC OH_II/I6I(y N HaXMUTC Ha CTaHI[apTHOﬁ maHCeJIM HWHCTPYMCHTOB Ha

KHOIIKY g («IIpomomxenue).

Texctet  mporpamMm g kHomok — CommandButton2,  CommandButton3,
CommandButton4, CommandButton5 npeacraBnens B Tabnuiie:

O0bexT

[Tporpamma

CommandButton2 (coeunb pucynox énpaso)

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

CommandButton4 (usmenu ysem orna u ¢popmut)

Private Sub CommandButton4_Click()

Imagel.BackColor = &HFF80FF

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

CommandButton3 (mozauxa)

Private Sub CommandButton3_Click()

Imagel.PictureTiling = True

End Sub

CommandButton5 (uzmenu pucynox gnaea u Haonucy)

Private Sub CommandButton5_Click()

Labell.Caption = " ®nae Anenuu™

Labell.Font.Size = 14

Labell.Font.Name = "Arial Black"

UserForm2.Imagel.Picture =

LoadPicture("C:\FIgEng.gif")

End Sub

9. Ilocne menyka 1o KHomke «M3meHu Haanmuck» Qopma mnpuOOpeTeT BUI,
IIPEICTABJICHHBIN Ha PUC. 5.

£

@nar Poccun
| Aamvese Hannacs |
CasAHo PYcyHOK arml
I - i AaMese LBET hoHa |
Moazma I
Crentid Gunasd i v HAANCH I

Puc. 5. Pabora kHonku «M3MeHM HAIITHUCHY

10. ITocne menuka no kHonke «CIOBUHB PUCYHOK BIpPaBo» ¢opma NMpHOOpEeTeT BUI,
IIpeJICTaBJICHHbIN Ha pHC. 6.

@nar Poccaw
Vamern Haanck |

|Casae prcyow anpas|

Wiamers Lger hoHa I

Mozavka |

I CreHa nara 1 HaamcH

Puc. 6. Pabora kaonkn «CIBUHB PUCYHOK BIIPABO»

11. Ilocne mienuka no kHonke «Mo3anka» Gopma MpHOOPETET BUJ, IMPEICTaBICHHBIH
Ha puc. 7.
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PricyroK 111 x|

@nar Poccam

Crena hnara v HapmmeH

Puc. 7. Pabora xaonku «Mo3aukay

12. TTocne memyka mo kHomke «CmeHa (iara u Haamucu» (Gopma MpuoOpeTeT BUI,
IIPEJICTaBJICHHBII Ha pHC. 8.

PrcymoK =" X

Viamer Haanvcs I

Cnmpvarmsrpaso!

Vamenn uset goHa I

Mozavma I

CMexa hnara v HaImcH

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

Mo’kHO npeaycMOTpeTh pa3Hble KOMOWHAIIMN PUCYHKOB M HAJITUCEH.

13. Coxpanure cBO padoTy.

3ananue 2.

1.HamucaTpe kK01 Ha MPOTrpaMMHBIN MPOAYKT C UCIIONIb30BaHUEM penakTopa kojaa VBA,
CoJIepKaIiuil OMOKY M TTOKa3aTh MPEerogaBaTeio (CM. pUMep).

2. [IpoBectu 0THNAAKY MPOTPAMMHOTO MPOAYKTA.

3apnanue 3. CoxpaHuTe Balll MPOEKT B mamnke Ha padodem ctosie ¢ BamuM DOUO u
HOMEpOM TPYIIBL. A TaKKe COCTaBbTE OTYET.

dopma npeacTrasBJIeHus pe3yJbTara:
1. Texkcr nomxkeH O0bITh HanucaH mpudrom Times New Roman, 12. UnTepBan mexny
cTpokamu u ab3zanamu — 1,5. Oreryn cnesa 1,5. OpueHTanus TeKcTa — 1o mMpuHe
ctpanuiel. CKpUHIIOTH HEOOX0IMMO TtoanucaTh. Ha3Banue npaktuueckoi padoThI,
1eJIb paboThl, X0 pabOTHI, BBIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI I0JIKHBI ObITH
BbIJIEJICHBI )KUPHBIM HIPUPTOM.
3axroueHue (BBIBOBI).
3. CHHCOK HCIIONIb3YeMOH TUTepaTyphl.
KoHnTpoJsbHbBIE BONIPOCHI:
1.  Kakwue omuOky B mporpaMmax CyIiecTBYOT?
2. Uro moHMMAaIOT NOJ OTJIAZAKOW MpOrpaMMbl?
3. Uem oTrnanmka OTIMYAETCS OT TECTUPOBAHHMS?
Kpurepun onenkn:
PaboTa BBINOJIHEHA MOJTHOCTBIO U HE COAEPIKUT OIIMOOK, CTYAEHT y4el U pacCMOTpell
0COOEHHOCTH MPEIMETHOIN 00JIaCTH ¥ TPAMOTHO MPEICTABUII OTYET — OLIEHKA «OTIUYHOY.

N
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PaGora BhIMIONIHEHA MTOJIHOCTHIO, HO COACPXKUT HE Oojiee ABYX OMIMOOK, CTYJACHT y4el
paccMoTpesl OCOOCHHOCTH TPEIMETHOH 00JacTH W TPaMOTHO TPEACTABMII OTYET — OICHKA
«XOPOIIIOY.

PaGora BbImoMHEHa ¢ OMMOKaMHU, CTYASHT HE TOJHOCTBIO Y4Yel M pPaccMOTpel
OCOOCHHOCTH  TPEAMETHOH o00JacTd MW  MPEACTaBUI  KpPaTKU  OT4eT —  OIeHKa
«YJIOBJICTBOPUTEIHLHOY.

Pabora BeImonHEeHa ¢ rpyOBIMU OIIMOKAMU, CTYACHT HE y4el 0COOCHHOCTH MPEAMETHOM
00J1acTH, OTYET COCTABJICH HETPAMOTHO — OLICHKA «HEYOBJICTBOPUTEIILHOY.
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Tema «CoBpeMeHHbIE TEXHOJIOTHM M MHCTPYMEHTHI HHTErpPanum
Jladoparopnasi padora Ne 4.
Oprannsanus 00padoTKH MCKJIOYECHU I
Henab: wu3yuyuTh ONEpaToOpbl, HCIOIb3yeMble NpU O00pabOTKE HCKIIOUNUTEIbHBIX
CUTyallui, BO3HHMKAIOIIMX BO BpPEMS BBIIOJHEHHUS BBIUYMCIUTEIBHBIX IPOLECCOB, MOIYYUTh
MPAKTUYECKHE HABBIKU B COCTABJICHHUH ITPOTPAMM.
Boinosinus pa6ory, Bel Oynere:
ymembw:
— Y2 ucnonap30BaTh METOJBI ISl OTYYESHUS KOJa € 3alaHHON (PYHKIIMOHAIBHOCTHIO
U CTETICHbIO KauecTBa.
— Y3. aHaIM3UPOBATh MPOEKTHYIO U TEXHUUECKYIO JOKYMEHTAIHUIO.
— Y6. onpenensTh NCTOYHUKH U IPUEMHUKU JaHHBIX.
— VY8. BBHINONHATH OTIAAKY, HCIONB3YS METOAbBl W HWHCTPYMEHTHI YCIOBHOM
kommwsiiad (kaacceel Debug u Trace)).
— VY15 co3naBath Kiacchl- HCKJIIOUYEHUS HA OCHOBE 0a30BbIX KIJIACCOB.

—  MOMYJIS.

— VY17 wucnonp3oBaTh WHCTPYMEHTAIbHBIC CpPEACTBA OTJIAQAKH POTPAMMHBIX
POIYKTOB.

MarepuanabHoe o0ecrieuyeHune: NEPCOHATLHBIN KOMIIBIOTED, cpena

nporpammupoBanus Visual Studio 2019.
3agaHue: ONTHMH3UPOBATH MPOTPAMMYy, MPOU3BOJSIIYIO MPOCThIE aApU(PMETUICCKUEC
orepaluy HaJl YuciaMu (CI0KeHUE, BBIMUTAaHUE, YMHOKEHHE U JICJIEHUE), UCTIOIIb3Ysl 00paboTKy
UCKJTIOUNTENFHBIX CUTYaIi (00paboTKa BBOJIA YMCEIT M OTIEpAIHH ACTICHHS).
[Tpumep:
using System;
namespace ConsoleApplication {
class OurClass {
static void Main(string[] args) {
float num1 = 1, num2 = 2, summarize, multiply, sub, divide = 0;
Console.Write("Beemure nepsoe 4ncio:");
try { num1 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HenpaBuibHbiit popmar uucmal\n”+
"B kadecTBe 3HaUCHUS MepBOTO Yncha Oyner 1");
}

Console.Write("Bsemure BTOpOe uncio:");
try { num2 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HempaBmibHblit popmar uucmal\n'+
"B kagecTBe 3HaUCHH BTOpOro yncia Oyzer 2");
}

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

catch(DivideByZeroException) {

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

Console.WriteLine(

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

Console.Write("\nlst BeIx0/1a 13 iporpammel Haxxmure [Enter]:");
string anykey = Console.ReadLine();
¥
¥
}
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Kpartkne TeopeTrudeckne cBeieHHs
Cxema 00padoTku uckiIovennii B C#
SA3bik C# HacnenoBal cxeMmy HCKIIIOUeHUH si3bika C++, BHECS B HE€ CBOM KOPPEKTHUBBI.

PaccMmoTpuM cxemy moApoOHee U HauHEM ¢ CHHTaKcuca KoncTpykiuu try-catch-finally:

try {...}
catch (Tl el) {...}

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

Bcrony B TekcTe MOy, T/I€ CHHTAaKCUYECKH JIOMTYyCKAETCs CII0JIb30BaHUE OJIOKA, 3TOT
OJIOK MOXKHO C/IeNaTh OXpaHsAeMbIM, T0OABHUB KIII0OYEBOE CIOBO try. Bemen 3a try-6mokom moryT
cienoBath catch-0ioku, Ha3bpIBaeMble OJI0KaMU-00paOOTYMKAMU HCKITIOUUTEIBHBIX CHUTYaIHi,
UX MOXeT OBIThb HECKOJbKO, OHM MOTYT ¥  OTCYTCTBOBaTh. 3aBepIIacT 3Ty
nocienoBarenbHocTh finally-0110k - G0k puHANM3aUK, KOTOPBIN TAKKE MOXKET OTCYTCTBOBATb.
Bcst 9Ta KOHCTpYKIMSL MOXeET OBITh BIOXKEHHOH - B COCTaB try-0Jl0Ka MOXXET BXOIWTh
KoHcTpykuus try-catch-finally.

BriOpacbiBanue uckiaodenunii. Co3nanue 00bexkToB Exception

B Teme try-010ka MOXET BO3HHKHYTH MCKIIOUHMTENbHAs CHUTYalHs, HPUBOASIIAS
K BBIOpAcChIBAHUIO HCKIIIOYEeHUH. DOopManbHO BHIOpACchIBAaHWE WCKIIIOYEHUS MMPOMCXOAUT TPU
BBINIOJIHEHNH ~ oreparopa throw. 3JToT omepaTop, damie BCEro, BBIIOJIHSIETCS B HEApax
OIIEPAIIMOHHOM CHUCTEMBI, Korjia cucTteMa Komana win GyHkius APl He Moxer caenars CBOIO
pabory. Ho »TOT oOmepaTtop MoOXeT OBITh YacCThIO IMPOTPAMMHOIO TEKCTa try-Oioka W
BBINIOJIHATHCS, KOrJa B pe3yibTaTe IPOBEICHHOTO aHalu3a CTAHOBUTCSA MOHSATHBIM, 4TO
JanpHeHas HopMainbHas paboTa HEBO3MOXKHA.

Cunrakcuuecku onepartop throw umeer Bu:
throw [BrEpaxeHu e ]

Beipaxkenue throw 3aaer  00BEKT  Kilacca, SBISIOIICTOCS — HACICIHHKOM Kiacca
Exception. OObIYHO 3TO BBIpa)KEHHUE NEW, co3/aroliee HOBbI 00beKT. Eciii 0HO 0TCyTCTBYET, TO
IOBTOPHO BbIOpachiBaeTcs Tekyllee uUcKiaroueHue. Ecim  uckimoueHne BblOpachIBaeTcs
ONEpalMOHHON CHCTEMOHM, TO OHa cama KilacCU(pUIMpPYeT HCKIIOYEHUE, CO3/1aeT OOBEKT
COOTBETCTBYIOILIETO KJIACCAa U aBTOMATHUYECKH 3aIlOIHSET €ro MOJIs.

B paccmaTprBaeMoil HaMU MOJIEIH UCKITIOUYEHHUS SIBISIOTCS O0BEKTaMU, Kacc KOTOPbIX
npezcTaBisieT coboil HacienHuka kinacca Exception. DTOT kiacc M MHOTOYMCIEHHBIE €ro
HacJIeTHUKU sBIsieTcss dyacTtbto Oubmuorekn FCL, xors u pa3OpocaHbl MO pa3HbIM
IIPOCTpaHCTBaM MMeEH. Kakaplil Kiacc 3aJaeT ONPENEICHHbIN TUIl NCKIIIOYEHHS B COOTBETCTBUN
¢ wiaccudukanuet, mnpunstod B Framework .Net. Bor mumbe HEKOTOPBIE KIACChI

HUCKIIIOUEHHUH U3 MpOCTPAHCTBA
umeH System: ArgumentException, ArgumentOutOfRangeException, ArithmeticException, Bad
ImageFormatException, DivideByZeroException, OverflowException. B MIPOCTPAHCTBE

umeH System.lO coOpaHbl KTacchl  UCKJIFOYCHHH,  CBSI3aHHBIX ¢ mpoOjemMaMu  BBOJIA-
BeiBozia: DirectoryNotFoundException, FileNotFoundExceptionu  mHorue apyrue. Imena
BCEX KJIACCOB  UCKJIIOYEHMI 3akaHUYMBarOTCs  cioBoM Exception. Paspemaercs cosnaBath
COOCTBEHHBIE KJIacChl HCKIIIOUEHUH, Haceays uxX oT Kiacca Exception.

IMpu  BeImONHEHMHM  omepartopa throw cozmaercs  00BekT te, kiacc TE xoroporo
XapakTepu3yeT  TeKyllee  MCKIIYeHHWe, a  Ioisg  cojepkar  MHPOpMalUI0 O
BO3HHUKIICH UCKITIOUNTEIbHOM cuTyaliu. BeimonHenne omneparopa throw npuBouT K TOMY, 4TO
HOpMaJIbHBIA TIPOIIECC BBIUMCICHMM Ha 3TOM Mpekpamaerca. Eciam 3T0 NpoucxXoauT B
oXpaHseMoM try-0J0Ke, TO HauyMHAeTCs ATam "3axBaTa" HUCKIIOYCHHUS OJJHUM M3 00paOOTYMKOB
WCKJTIOYEHH.

3axBaT UCKJIKOYCHUS

bnok catch - 00paboTurK HCKITIOUCHHS UMEET CIICAYIOIINIA CHHTAKCHUC:
catch (T e) {...}
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Knacc T, yka3aHHbIii B 3arosioBke CatCh -Oioka, JODKeH mpUHAIUIEKATH KilaccaMm
uckmoueHuit. biok catch ¢ ¢popmanbHbIM aprymeHTOM € Kjacca T MOTEHIHAIbHO CIIOCOOCH
3axBaTHTh Tekyuiee uckiaroueHue te kmacca TE, ecnu u Tonbko ecnu 0OBEKT t€ COBMECTHM 110
IPUCBAaUBaHUIO C 00BEKTOM €. [Ipyrumu ciioBamM, MOTEHLMAlbHAas CIIOCOOHOCTh 3axBara
O3HayaeT JOMyCTUMOCTh IPHCBAaWBaHUSA € = te, YTO BO3MOXHO, Korjma kiacc TE sBusercs
noromkoM  kiacca T.  OOpaOotumk, kiacc T kotoporo — sBisercs kiaccom  Exception,
SIBIISICTCS YHUBEPCAIBHBIM 00paObOTUYMKOM, TOTEHIIMAIBHO OH CIOCOOEH 3aXBaTUTh JI00OE
UCKIJIFOUEHHE, TIOCKOJIbKY BCE OHHU SIBJISIFOTCS €r0 IIOTOMKaMHU.

[ToTeHIIMaNBHBIX 3aXBATYMKOB MOXET OBITh MHOTO, MCKJIIOYEHHE 3aXBaThIBACT JIUIIb
OJIUH - TOT M3 HUX, KTO CTOUT NEPBBIM B crnucke npoBepku. KakoB mopsgok mposepku? OH
JIOBOJILHO E€CTECTBEHHBIH. BHauane mnpoBepsroTcs 0O0paOOTYMKH B TOPSAKE CIECAOBAHUS HX
3a try -0JI0koM, M TEpBBIH MOTEHUMAIbHBIM 3aXBaTUUK CTAHOBUTCS AKTUBHBIM, 3aXBaTbIBas
UCKJIFOUEHHE U BBIMONHAS ero 00paboTky. OTCI0/1a CTAHOBUTCS SICHO, YTO MOPSAIOK CIIEOBAHUS
B crwucke catch -0okoB kpaiiHe BaxkeH. [lepBbiMH uayT Haubosee CrielUATH3HPOBAHHbBIC
00paboTYMKH, Jajee MO Mepe BO3pacTaHUsl YHUBEPCATBHOCTU. Tak, BHaJalle JOJDKEH HITH
00paboTunk uckimouenus DivideByZeroException, a yKe 3a HUM -
ArithmeticException. YuuBepcasbHblii 00pabOTIHK, €CITH OH €CTh, JOJDKECH CTOSATH TOCIICIHUM.
3a 3TUM HaOIIOAeT CTAaTHUECKUIl KOHTpPOJIb TUIOB. ECiM NMOTEHLMalbHBIX 3aXBaTYMKOB B
criucke catch -6;10koB HeT (caM CIUCOK MOXKET OTCYTCTBOBAaThb), TO IMPOMCXOIUT IEPEXO]a K
CIUCKY 00pabOTUMKOB OXBaThIBaromero 6ioka. Hamomsro, 4ro try -0;10k MOKeT ObITh BIOKEH B
npyroii try -6;10k. Korma sxe Oyzaer vicuepranbl CIIMCKH BIOKEHHBIX OJIOKOB, a MOTCHIUAIBbHBINA
3aXBaTYUK He Oy/eT HaiilieH, TO MPOU30MJIEeT MoaABeM IO CTeKy BbI30BOB. Ha puc. 1 nmokaszana
IIeTI0YKa BHI30BOB, HAUMHAIOWIASCS ¢ TOUKH ""00JIBIIOr0 B3phiBa" - mpoleaypsl Main.

g

Puc. 1. Ilenouka BbI30BOB, XpaHAIIASCS B CTEKE BHI30BOB

To Brizoe

o

HckmroueHne BO3ZHUKIO B TIOCIEIHEM BBI3BAHHOM METOJE LIEMOYKH - Ha PUCYHKE
Meton r5. Ecnu y 3Toro Meroga He HAIUIOCh 00pabOTUYUKOB COOBITHS, CIIOCOOHBIX 00paboTaTh
UCKITIOYEHHE, TO JTO MBITAETCS CIeNaTh MeToA r4, BbI3BaBmIWi 5. Ecnu BBI30B I'S HaxoauTcs
B OXpaHsieMOM OJIOKe MeToJia r4, TO HAYHET MPOBEPATHCSA CIUCOK 00pabOTUMKOB B OXPaHIEMOM
65oke MeToaa r4. DTOT mpoliece MoIbeMa M0 CHUCKY BBI30BOB OyAET MPOAOIDKAThCS, MOKA HE
Oynmer HaiiieH oO0paOOTYHK, CIOCOOHBIM 3aXBAaTHTh HMCKIIOYEHHUE, WM HE OyAeT JOCTHTHYTa
HayaJbHas TOYKa - mporeaypa Main. Ecim um B HEll HET NOTEHIMAIBHOTO 3axBaTYMKa
UCKITIOYEHHS, TO CpaboTaeT CTaHAapTHBIA 00pabOTYMK, TMPEPHIBAIONINI  BBIMOJTHEHUE
IIPOTPAMMBI C BBIJJa4€ii COOTBETCTBYIOIIETO COOOIICHHUS.

IMapasuteqbHast pa6oTa 00padoTYNKOB HCKIIOYECHHH

OO0paboTunKy HCKIFOUYeHUs - CatCh-010Ky, 3aXBaTUBIIEMY HCKIIOYEHHUE, - MEePeaacTCs
TeKyIllee HUCKIIOYeHHE. AHAIU3UPYs CBOHCTBA 3TOTO O0BEKTa, 0OpabOTUYMK MOXKET TMOHATH
NPUYMHY, TPUBSANIYI0O K BO3HUKHOBEHHIO UCKIIOYUTEILHON CHTYaI[MH, TIIONBITATECA €¢
WCIIPABHUTh U B Cllydae ycIexa MpOoJOJKUTh BRIYUCICHUS. 3aMeThTe, B mpuHsaToi C# cxeme 6e3
BO300HOBJICHHUSI 00pAa0OTUMK HCKITIOYCHUST HE BO3BpalllaeT yOpaBJieHHE try-OJ0OKy, a cam
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nbiTaeTcss pemuTh npodaemsl. Ilocne 3aBeprieHust catch-O65oka BBIMONHSIOTCS ONEPATOPHI
TEKYIIEr0 METOo/1a, CIIeAYIONIUE 3a KOHCTpyKuei try-catch-finally.

3ayacTyro 00paOOTUMK HCKIIIOYCHHS HE MOXKET HUCIPABUTh CUTYAIMIO WJIH MOXET
BBIIOJIHUTh 3TO JIMIIb YAacTUYHO, MPEJOCTaBUB pEIIEHHE OCTaBLICics vacTh MpobiiemM
BBI3BABIIEMY METOJY - NPEAIISCCTBEHHUKY B LEMOYKE BHI30BOB. MEXaHM3M, pean3yIOIInit
TaKyl0 BO3MOYKHOCTb - 3TO TOT K€ MEXaHM3M HUCKiIoueHui. Kak mpaBuio, B KOHIE cBOeH
paboThl 00pPaOOTUYHK MCKIFOUEHUS BHIOpACHIBACT UCKIIIOUEHHE, BBIMOMHSA oneparop throw. [pu
9TOM y HEro €cThb JB€ BO3MOXXHOCTU: IIOBTOPHO BBIODOCHTH TEKYI€Ee HCKIKYEHUE WU
BBIOPOCHTH HOBOE MCKIIIOUCHHUE, COZIeprKaIlee TOTOIHUTENbHYIO HH(OPMAIIHIO.

Hexotopble aeranu OyAyT MOSICHEHBI NO3KE MPU PACCMOTPEHUU
PUMEPOB.

Taxum o0pa3oM, 06pabOTKy BO3HUKIIEH HCKITIOUUTEIbHON CUTYalluH MOT'YT BBIIIOJIHSTh
HECKOJIbKO 00pab0TYMKOB, IPUHAIJICKAIINE PA3HBIM YPOBHSM IETIOUYKH BBI30BOB.

BJaok finally

Jlo cux mop HHUYEro He OBUIO CKa3aHO O BaXXHOM YYAacCTHUKE CXEMbI 00pabOTKH
uckiroueHuit - Onoke finally. Hamomuio, paccmatpuBaemas cxema sIBIsieTCS cxeMoil 0e3
BO300HOBJIICHHA. DTO O3HAYAET, YTO YIPABJICHHUE BBIUYMCICHHUEM HEOXXHJIAHHO MOKHIAET try-
650k. IIpocTo Tak 3TOro Aenarh HENb3sl - HY)KHO BBIIOJIHHUTH ONpEAETIeHHYI0 YUCTKY. [Ipexne
BCETO YAAJSIOTCS BCE JIOKAIBbHBIE 00BEKTHI, CO3JJaHHBIE B ITpoIiecce padboThl O1oka. B si3pike C++
3Ta paboTta TpeboBaja BbI30Ba JAECTPYKTOpOB 00BbekTOB. B C#, Onaromaps aBTOMaTHUECKOM
cObopke Mycopa, 0CBOOOKIICHHEM MAaMSITH MOKHO HE 3aHUMAThCs, JOCTATOYHO OCBOOOUTD CTEK.
Ho B 610ke try Moy ObITh 3aHATHI IpyTUe PECYPCHI - OTKPBITHI (pailiibl, 3aXBaueHbl HEKOTOPbIE
ycrpoiictBa. OcBOOOXKIEHHE PECYPCOB, 3aHATHIX try-010koM, BeimonHseT finally-6mnok. Eciu on
IPUCYTCTBYET, OH BBIIIOJIHACTCS BCEI/la, cpa3y e IMOce 3aBeplieHus paboThl try-610Kka, Kak Obl
NOCJIETHUI HHU 3aBepHIMiCs. BIok try MOXeT 3aBEepUIMTHCS BIIOJIHE HOPMAIbHO 0€3 BCIKHX
IPOMCIIECTBUN M YIPaBICHHE JOCTUTHET KOHIA OJOKa, BBIIOJHEHHE MOXKET OBITh MpPEpPBaHO
oreparopom throw, yrpaBieHHE MOXET OBITh MEpeAaHo IPyromMy OJOKY HM3-3a BBITOIHEHHS
TaKUX OMNepaTopoB Kak goto, return - Bo BceX ATHUX ClyyasX, IpexJae 4eM yIpaBlieHHe Oyaer
NepeaHo Mo MPEeINUCaHHOMY HA3HAYEHHWIO (B TOM YHCIE, TPEXIE YeM IMPOU30MIeT 3aXBar
UCKJIIOUEHHs ), TpenBapuTenbHO Oyner BeimosiHeH finally-010k, KoTophlii  0cBOOOXIaeT
pecypchl, 3aHAThIE try-0JIOKOM, a MapauleIbHO Oy/eT MPOUCXOIUTh OCBOOOXKIEHHUE CTEKa OT
JIOKaJIbHBIX EPEMEHHBIX.

Cxema BepTpana o6padoTKH MCKIIOYNTEIbHBIX CUTYaIUI

Cxema 00pabOTKU UCKIIOYUTEIBHBIX CUTYallUi, NMpeyiokeHHas B sa3bike C#, obnagaer
OJTHUM CYIIECTBEHHBIM H3BSHOM - €€ MOXKHO INPHUMEHUTh HEKOppeKTHO. OHa MO3BOJSET, B
cilyyae BO3HUKHOBEHUS MCKIIIOUMTEIBHON CHTyallud, YBEJOMUTb O €€ BO3HUKHOBEHHU U
CTIIOKOHHO MPOAOIDKUTH paboTy, 9TO B KOHEUHOM CYETEe MIPUBEET K HEBEPHBIM pe3yibTaram. M3
JIBYX 30J1 - NIpepBaTh BBIUUCIIEHHE C YBEJOMJIEHHEM O HEBO3MOXKHOCTHU IPOJOKEHUS PaOOTHI
WIA 3aKOHYHUTH BBIYHCICHHS C OMIMOOYHBIM PE3yabTaTOM BBIYUCICHHS - CIEIyeT BHIOMpPATh
nepBoe. HexoppekTHo npumenenHas cxema C# nmpuBeJieT K oMO0YHBIM pe3ynbTataM. [IpuBeny
HecKoJbKo TpumepoB. [IpeacraBeTe, oopmisieTcst 3aka3 Ha OTABIX TAe-HHOYAs Ha Kanapax. B
x0J1e 0(hOpMIICHHUSI BO3HUKAET UCKIIIOUUTENbHAS CUTYaIHs - HET CBOOOHBIX MECT B TOCTHHHIIE -
00pabOTYHK UCKITIOUSHHS TTOCHUTAET YBEOMJICHHE C IPUHECCHUEM W3BUHEHH, HO 0hopMIiIeHNE
3aKasza IMpojoipKaercsa. BeposdTHo, mpeanouTuTenbHee OTKa3aThCs OT OTAbixa Ha Kanapax u
BbIOpaTh JApyroe MecTo, UeM OKa3aTbcs 0e3 KpbIIIK HaJl TOJIOBOM, HOUYs Ha Oepery okeaHa. Jta
CUTYyallus He SBJSIETCS KPUTHYECKU BaKHOWU. A UTO, €CIM B NPOLIECCE MOJATOTOBKM OIEpaluu
BBISICHSICTCSI, YTO INPOBEJCHHWE €€ B JTAaHHOM ciydae omacHo? Hukakue W3BHHEHUS HE MOTYT
n30aBUThH OT BpeJa, HaHECEHHOTo ornepanueil. Oneparus 10KHa ObITh OTMEHEHA.

beptpan Meiiep B kHure [1], B KOTOpoil Bce MEXaHU3MBI, UCIOJIb3yeMble B O0BEKTHOM
TEXHOJIOTUH, TIIATEIBEHO 000CHOBBIBAIOTCH, MPEUIOKIIT CJICAYIOIIYIO cxXemy
00pabOTKH UCKITIOUUTENBHBIX CUTYyallMii. B OCHOBe ee JeXUT MoAXoJ K MPOEKTHPOBAHUIO
nporpaMMHOM  cucremMbl Ha npuHnunax Ilpoexrtuposanusa mno Konrpakty. Moaynu
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NPOTPAaMMHOM CHCTEMBI, BBI3BIBAIOIIME IPYr IPYyra, 3aKI0YaloT MEXIy COOO0H KOHTPAKTHI
BesbiBatonuii  MoAynb  00si3aH  00€CHEYHUTh HCTHHHOCTb IPEAYCIOBHSA, HEOOXOIMMOIo
JUIS KOPPEKTHOM paboThl BBI3BAHHOTO MOAYJS. BBI3BaHHBIM MOAYNb 0053aH TapaHTUPOBATH
UCTMHHOCTh IIOCTYCJOBUS IO 3aBepUICHUH cBoel paborTel. Ecim B BBI3BAHHOM MoOjyJie
BO3HMKAET UCKIIIOUUTEIIbHAS CUTYyalUs, TO 3TO O3HAYaeT, YTO OH HE MOXKET BBIIIOJIHUTH CBOXO
YyacTh KOHTpakTa. UTo 10JDKeH AenaTh 00pabOoTUUK UCKITIOUUTENbHON CUTyaluu? Y HEero TOJIbKO
nBe Bo3MoxHOcTH - Retry m Rescue. IlepBas (Retry) - mombITaTbCsi BHECTH HEKOTOpPBIE
KOPPEKTHUBBI M BEPHYTH YIPABICHUE OXPaHAEMOMY MOJYJIO, KOTOPBIA MOXET HNPEANPUHATH
O4YEpEHYIO IONBITKY BBIIIOJIHUTH CBOM KOHTPAakT. Moaysb MOXET, HallpuMmep, B CIEIyIOLIEH
HOMBITKE 3allyCTUTh JPYro aJIrOPUTM, UCIOIL30BaTh APYroi Qaiin, nqpyrue nanHsle. Ecau Bce
3aKOHUYHUTCSA YCIHEHIHO M paboTa MOAyist OyIeT COOTBETCTBOBATh €ro IOCTYCIOBUIO, TO
HOSIBJICHUE UCKIIIOYUTEIbHON CHUTYallMd MOXKHO DPAacCMaTpuBaThb KaK BpPEMEHHBIE TPYIHOCTH,
YCIIEIIHO TpeojiofieHHble. Ecnu e cuTyanuss BO3HMKaeT BHOBb M BHOBB, TOTJa OOpabOTUMK
coOBITUSl IIpUMEHsSeT BTOpYyro crparervto (Rescue), BbIOpachiBas HCKIIOUYEHHE M IepenraBas
YIIPABJICHUE BBI3BIBAIOIIEMY MOJIYJIO, KOTOPBIM M JOJDKEH TElepb IOIBITaThCA HCIPaBUTh
cuTyauuro. BakHas TOHKOCTb B CX€Me, IPENJIOKEHHOM beprpaHoM, COCTOMT B TOM, 4YTO
UCKITFOUEHHE, BBIOpackiBaeMoe 00padOTYMKOM, CIEeIyeT pacCMaTpUBAaTh HE KaK IMaHUKY, HE KaK
0ercTBo, a Kak OTXOJ Ha 3apaHee NOAr0TOBJIEHHbIe To3uLIKU. OOpaboTUMK MUCKIIIOUEHUS JJOTKEH
1103a00TUTHCSI O BOCCTAHOBJIEHUU COCTOSIHMSI, MPEALIECTBYIOIIErO BBI30BY MOIYJIA, KOTOPBIN
IIPUBEJI K UCKIIOYUTEIBHOM CHUTyallud, M 3TO TapaHTUPYeT HAXOXKIEHUE BCEH CHCTEMBI
B KOPPEKTHOM COCTOSIHHH.

Cxema beprpaHna sBisieTcss cxeMoii C BO300HOBJICHMEM, M OHa HauOojee TOYHO
OIKCBIBAET PA3yMHYIO CTPATErHi0 00pabOTKU MCKIIIOYUTENBHBIX cuTyanuii. He cienyer nymars,
4TO 3Ta CXeMa He MOXeT ObITh peannzoBaHa Ha C#, mpocto oHa TpeOyeT MOHUMAaHUs CYTH U
OIPENIEIICHHON CTPYKTYpHOM Opranu3auuu monayis. IIpuBely BO3MOXKHYIO peaIM3alUI0 TaKOU

cxeMsbl Ha C#:
public void Pattern()
{

do

{
try

bool Danger = false;
Success = true;
MakeJdob () ;
Danger = CheckDanger();
if (Danger)
throw (new MyException()):;
MakeLastJob () ;
}
catch (MyException me)
{
if (count > maxcount)
throw (new MyException ("Tpu noneITkyM OBLIM
Besycrnemus") ) ;
Success = false; count++;
//KOPPEKTUPOBKA CUTYALNU
Console.WriteLine ("lloneTka MCHOPABUTE cuTyaumo!") ;
level +=1;
}

}while (!Success):;

PaccMoTpuM KOMMEHTapuu K 3TOH Mporeaype, KOTOPYI0 MOKHO paccMaTpuBaTh Kak
HEKOTOPBIA 00pa3er] opraHu3anuu 00padOTKN NCKITIOYUTEIIBHON CUTYaITHH:

Konctpykuus try-catch 6;ioxos momeriaercst B nuki do-while(!Success), 3aBepiiaemblii
B CJIydae yCTENIHOW paboThl OXpaHsAeMOoro 0JI0Ka, 32 4eM CIeAUT OylieBa mepeMeHHas Success.
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B nanHoM oOpaslie mpearnosiaraercsi, YTo B TEJIe OXPaHAEMOro OJ0Ka aHAIM3UPYETCS
BO3MOXHOCTb ~BO3HMKHOBEHUS MCKIIIOUMTEIBHON CHUTyallud M, B cily4ae OOHapyXeHus
OIaCHOCTH, BBIOpAChIBAETCSl COOCTBEHHOE MCKIIOYEHHUE, KJIACC KOTOPOro 3a/aH MporpaMmHo. B
COOTBETCTBUM € 3TUM Teo try -01oka conepkut Bb30B MeToga MakeJob, BeimosHstoLIET0
HEKOTOPYIO 4acTh paboThl, mocie 4dero Bbi3biBaeTcst meroa CheckDanger, BbICHSIONIUH, He
BO3HMKJIA JIM ONACHOCTh HAPYULICHUS CHEUU(PUKALUU U MOXKET JU paboTa OBITh MPOJOJIKEHA.
Ecnu Bce HOpManbHO, TO BhIodHseTcss Metox MakeLastJob, BEIMOMHAIONNI 3aKIIIOYUTEIBHYIO
yacTh paloThl. VYIpaBieHHE BBIYUCIEHUEM JOCTUraeT KoHIa iry -6joka, OH YyCHEIIHO
3aBepuIaeTcs M, IMOCKOJbKY OCTAaeTCs MCTUHHOM IepeMeHHas Success, 3HaueHue true kotopoit
YCTaHOBJICHO B Hauaje try -6;ioka, To nuki while, oxkalMIsrOnuii oxpaHseMbIii OJOK U €ro
00pabOTYMKOB UCKITFOUEHHH, TAK)KE YCIEIITHO 3aBEPILACTCS.

Ecim B wmerome CheckDanger BeisicHsieTcs, 4YTO  HOPMajbHOE  HPOJIOJKECHHE
BBIUMCJIICHUI HEBO3MOXHO, TO BBIOpaceiBacTcs HCKItoueHue kiacca MyException. Ono
[epexBaThIBaeTCsl OOpPaOOTYMKOM  HCKJIIOYEHMs, CTOSIIUM  3a try -GJIOKOM,  IOCKOJbKY
kiacc MyEXception yka3aH kak kiacc popMabHOrO apryMeHTa.

JIs1si IpOCTOTHI IPUBEICH TOJBKO onuH Catch -6iok. B obmiem ciydae ux MOXET ObITh
HECKOJIbKO, HO BCE OHHU CTPOSTCA MO eauHoMy oOpasmy. Ilpeamomaraercsi, 9ro oOpaboTumk
UCKJTFOUEHHS] MOXKET CJIeIaTh HECKOJIBKO MOMBITOK MCIPABUTh CUTYALUIO, [TOCIIE YEro MOBTOPHO
BBITIOJIHSICTCST OXpaHsieMbli OyIoK. Ecii e 4mciIo MOMBITOK, 32 KOTOPBIM CIEAHUT IEePeMEHHAs
count, IPEBOCXOJUT MAKCHUMAJIbHO JOIYCTHUMOE, TO 00pabOoTUMK BbIOpAchIBA€T HOBOE
UCKJTIOUEHHE, 3a/1aBasi JIOTIOJHUTENbHYI0O MHPOPMALMIO M TepeaaBas TeM caMbIM 00paboTKy
OLIMOKH Ha CIeNyIOIUI YPOBEHb - BBI3bIBAEMOM IPOrpaMMe.

Korma 4ymcno momblTOK — eme He  McuepmaHo, OOpabOTUMK — HCKIIIOUYEHUS
nepeMeHHOoI Success naet 3HadeHue false, rapantupyroliee MOBTOp BbINOJIHEHU Iy -0J0Ka,
YBEIMYHMBACT CYCTUYUK YHCIIA TIOTIBITOK M MBITACTCS] HCIIPABUTH CUTYALUIO.

Kak BUJIMTE, 3Ta cxema peanusyer JIBa KOPPEKTHBIX UCX0a
00pabOTKM UCKITIOUUTENbHON cuTyanuu - Retry u Rescue - moBTop ¢ Haznexa0d BBINOJIHUTH
00s13aTeNIbCTBA M NEpelaun yIpaBlIeHUs] BbI3bIBAIOIIEH IporpaMme, yToObl OHA MpPEIIpUHSIIA
TIOTIBITKY UCTIPABJICHHUS] CHTYalllH, KOT/Ia BBI3BaHHAS TIPOTPaMMa HE CMOTJIA C STHUM CIIPABUTHCSI.

JloBeneM 3TOT oOpasen; 10 peabHO paboTaloLIero Koja, Ie yrpo3a HCKIIOUYEHHS
3aBUCHUT OT 3HAUEHUS T'€HEPUPYEMOTO CIy4yallHOTO 4HuCia, a 00pabOTUYMK HCKIIOUYEHHS MOKET
U3MEHATh TPaHUIIBl MHTEPBaja, MOBbIIIAs BEPOSTHOCTh yCIexa.

Onpenenum nepBbIM J€JI0M COOCTBEHHBIN KIIACC UCKIIIOUEHUN:
public class MyException :Exception

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

{1

MuHUMYM TOTO, YTO HY)KHO CH€JaTh, ONPEIEIsAs CBOM UCKIIOYEHHUS, - 3TO 3aaTh TPU
KOHCTPYKTOpa KJIacca, BbI3BIBAIOLINE COOTBETCTBYIOIIME KOHCTPYKTOPHI 0a30BOro Kiacca
Exception.

B kmacce Excepts, MeTonom kotoporo smisiercsa Haml oOpasen Pattern, ompenenum
CJIeyIoIKE N0 Kilacca:

Random rnd = new Random{() ;
int level = -10;
bool Success; //true - HOpMajibHOE 3aBeplleHUE

int count =1; // 4UMCIO MHNONBITOK BEIIOJIHEHMS
const int maxcount =3;

Onpe,qenMM Tenepb METOAbI, BbI3bIBaEMbIE B TENE OXPAHAEMOIO b/10Ka:
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void MakeJob ()
{

Console.WritelLine ("llooroToBMUTEeNIbHEE pPad®oTH 3aBeplieHH") ;

}
bool CheckDanger ()
{
//npoBepKa KauecTBa M BO3MOXHOCTM MIPOIOJIKEHMI paboT
int low = rnd.Next (level,10);
if ( low > 6) return(false);
return (true) ;
}
void MakeLastJob ()
{

Console.WriteLine ("Bce paBoTH 3aBeplleHH ycremHo") ;

B knacce Testing 3aA4aiMM METO/, BbI3bIBAOWMIA METO Pattern:

public void TestPattern()
{
Excepts exl = new Excepts();
try
{
exl.Pattern();
}
catch (Exception e)

{

Console.Writeline ("uckiouMTenbHas CUTyaluUs NIPU
BEIBOBe Pattern");
Console.WriteLine (e.ToString());

OOparuTe BHUMaHME, 4YTO BBI30OB MeToja Pattern Haxoaurcss BHYTPH OXpaHIEMOTrO
osoka. [TosTomy, xorma Pattern ve cnpaBuTcsi ¢ 00paOOTKON MCKITIOUUTEILHONW CUTYyallMH, €€
00paboTKy BO3bMET Ha ce0s1 yHUBEpCaIbHbII 00paboTUmK, cTosIuil 3a try -610K0M.

Ha puc. 2 mokazanel Tpu BapmaHTa 3amycka wmerona TestPattern. B omnom w3
HUX UCKJIIOUYUTEILHON CUTYalluH IIpU BbI30Be MeTona Pattern BooOrie He BO3HUKANO, B APYTOM -
CUTyaluss BO3HHUKAJa, HO KOPPEKIUs 00paboTuyMKa WCKIIOYCHHs TIOMOIJIa M TPH TOBTOpE
BBINOJIHEHUS oXpaHseMoro Oisioka B Pattern Bce mponuio HopManbHO. B Tperbem BapHuaHTe
MmeTo[ Pattern He cMor cHpaBUTBCSI € UCKIIOYMTEIBHOM cuTyalued, U oHa oOpabaThiBajach
B catch -61oke metona TestPattern.
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d JB0epPWeH
wenat

Pattern
NONWTEH HCNPADHTe CHTYaUms o Pattern Bunk Be

pafoTH JI8EepUeH Hl|ncaroTonHTenbH paboTe JaDepueHs

bl J82PWeHL YCMeUHO NonGTie HENPADHTE CHTYAWMG!
MogroTooHTeNbHbe paboTel JaDepueHs

Bee paboThl JaDep@eHsl YoneuHo

Puc. 2. O6paboTka UCKIIOYUTENbHBIX cuTyanuid. Tpu ciyuas

Kunace Exception

Paccmorpum  ycrpoiictBo  6azoBoro kiacca Exception, dYToOBI TIOHATH, KaKyO
UH(GOPMALIMI0O MOXET MOJNYYUTh OOpaOOTYMK HCKIIOYEHHUS, KOTJa eMy Iepenaercs OOBEKT,
3aJA0IIMI TEKYIEE UCKITIOUYCHHE.

OCHOBHBIMU CBOMCTBAMHU KJIacca SIBJISIFOTCS:

— Message - cTpoka, 3anaromas MIpUINHY BOSHUKHOBEHUS MUCKIIOYEHUS. 3HAUYEHUE ITOTO
CBOMCTBAa YCTaHABIMBAaeTCS MpPH BBI30BE KOHCTPYKTOpa Kjacca, KOrja Cco3aaercs
00BEKT, 3aJa0IH HCKIIIOUCHNE;

— HelpLink - cceuika (URL) Ha daiin, comepkaliuii HoApoOHYIO CIIPaBKY O BO3MOXHON
MPUYMHE BO3HUKHOBEHUS UCKITIOUUTEIFHON CUTYAIlMU U CIIOcOo0ax ee yCTpaHEeHHS;

— InnerException - ccbuika Ha BHyTpeHHee WUckiIoueHue. Korma o0paboTumk
BbIOpAchIBAET HOBOE HMCKIIIOUEHHUE IS Mepeadyl 00pabOTKU Ha CIIEAYIOLUN yPOBEHbD,
TO TEKYIIEe HCKIIOUYEHUE CTAaHOBUTCA BHYTPEHHHUM JMJid BHOBb CO3/1aBa€MOr0
UCKJTIOYCHMUS;

— Source - uMs IPUITIOKEHUS, CTABIIETO MPUYNHON UCKITIOYCHHS;

— StackTrace - menmo4ka BBI30BOB - METObI, XPAHSIIHECS B CTEKE BHI30BOB B MOMEHT
BO3HUKHOBEHHUS UCKITIOUYCHHUS;

— TargetSite - MmeTo/, BEIOPOCHBINNI HCKITIOYECHHE.

N3 metonmoB kmacca ormetuMm Mmetona GetBaseException. Ilpu mogpeme mo 1emnodke
BBI30BOB OH I03BOJIAET MOJIYYUTh HCXOJHOE HUCKIIOUEHHE -- MEPBONPUYMHY BO3HUKHOBEHUS
MOCIIEI0BATEIHbHOCTH BBIOPACHIBAEMBIX UCKITFOUEHUH.

Kiacc umeeT yeTbipe KOHCTPYKTOPA, U3 KOTOPBIX TPHU YK€ yNMOMUHAIUCh. OJIMH U3 HUX
- KOHCTpyKTOp 0€3 apryMeHTOB, BTOpOH - TPUHUMAET CTPOKY, CTAHOBSIIYIOCS
cBoiicTBOM Message, TpeTHil - HMeeT €Ille OJMH apryMeHT: HCKIIOUEHHE, IE€pPENaBacMoe
cBoicTBy InnerException.

B mpenpinymuii mpuMep s BHEC HEKOTOpbIE M3MEHeHHus. B uacTHocTH, mo0aBui ere

OJIMH apTyMEHT IPH BBI30BE KOHCTPYKTOPA UCKITFOUEHHs B Catch -61oke meToa Pattern:
throw (new MyException ("Bce nonweTku Pattern ©Oesycnemnw", me));

B aToM cityuae y co3maBaeMOro MCKIIIOYEHHs 3arojHseTcs cBoicTBo InnerException.
Jlns cnekeHus 3a CBOMCTBAMU HCKIIOYEHHMM s J00aBUMI METOJ II€4aTH BCEX CBOICTB,

BBI3BIBAEMBIN BO BCEX 00pabOTUYMKAX UCKITFOUCHHM:
static public void PrintProperties (Exception e)
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Console.WritelLine ("CBolicTBa MCKJOUeHUS:") ;

(

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

Console.WritelLine ("InnerException = null");
else Console.WritelLine ("InnerException = {0}",

e.InnerException.Message) ;
Console.WriteLine ("StackTrace = {0}", e.StackTrace);
Console.WritelLine ("GetBaseException = {0}",

e.GetBaseException());

KoppekTHoe mpuMeHeHne  MexaHW3Ma UCKIIOYEHUNW  JOJDKHO — NOAJEPKUBATHCS
1eJICHANPABICHHBIMH YCUITUSIMU ITporpamMucta. ClielyeT HOMHUTB O JABYX BaXKHBIX MPaBHJIAX:
— o00paboTka WCKIIOYCHMH JOJDKHA OBITh  HampaBleHa HE CTOJBKO Ha
YBEJAOMJIEHME O BO3HUKHOBEHHMH OIIMOKHM, CKOJBKO Ha KOPPEKTUPOBKY
BO3HUKILICH CHTYallnH;
— CCJIM UCHIPABUTh CUTyallUIO HC yAacTCs, TO IMporpamMmma A0JIKHaA OBITH ImpepBaHa
Tak, 4YToObl HE OBUIM TMOJNy4EHBI HEKOPPEKTHBIC  pE3yNbTaThl, HE
YIOBJICTBOPSIIOLIHE ClICHU(UKALUSIM IPOrPAMMBI.

®opma npeacTaBieHus pe3yabTara:
1. Tekcr gomken ObTh Hammcad mpudTom Times New Roman, 12. IHTepBan Mmexmy
cTpokamu u ab3amamu — 1,5. Otctyn cneBa 1,5. OpueHTtanus TeKcTa — Mo HIUpUHE
ctpanubl. CKpUHIIOTH HEOOXOMMO moAnrcaTh. Ha3BaHue nmpakTudeckoi padboThl,
ek PaboThl, X0 pabOThI, BBIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 10JIKHBI ObITh
BBIJICJICHBI KUPHBIM IIPHPTOM.
3axnroueHue (BHIBODI).
Cnucok ucnob3yeMon JTUTepaTyphl.

KoHnTpoJsbHbBIE BONIPOCHI:
Kaxk co3maercs 3ammuineHHbid 010K koma?
Kak onuceiBaercs npoueaypa o0paboTKH KOHKPETHOT'O UCKITIOUEHHSI?
Kak renepupyercs uckiatouenue?
Kak MOXXHO OrpaHMYUTh CIMCOK MCKIIOYEHUH, KOTOpblE MOTYT T'€HEpPHpPOBATHCS B
byHKITUN?

Kputepun onenkmn:

PaGota BbINOTHEHA MOTHOCTHIO U HE COAEPKUT OLIMOOK, CTYJIEHT y4ell U pacCMOTpEN
0COOEHHOCTH NMPEeIMETHOI 00J1aCTH U TPAMOTHO MPEJICTABUII OTYET — OLIEHKA «OTIUYHOY.

PaboTa BbITIOJIHEHA TTOJIHOCTHIO, HO COJIEPKHUT HE 0oJiee IBYX OMIMOOK, CTY/IEHT y4el U
paccMoOTpesl OCOOCHHOCTH TpeIMETHOM 00JacTH W IpaMOTHO NPEACTAaBMII OTYET — OIeHKa
«XOpOILIOH.

PaGora BbImOMHEHAa ¢ OMMOKAaMHU, CTYAEHT HE MOJHOCTBIO Y4el M paccMOTpel
OCOOCHHOCTH  MpEAMETHONM o0lacTh M TpPEeACTaBUI  KpaTKUil  OoT4eT —  OleHKa
«yJIOBJIETBOPUTEIHHOY.

Pa6ora BeImonHEHA ¢ rpyOBIMU OMIMOKAaMU, CTYACHT HE yuel 0COOEHHOCTH MPEeIMETHOM
00J1aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIHLHOY.

wn

NS
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Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AHAJIN3A Ka4YeCcTBa
NPOrpaMMHBIX CPeACTB»
JlabopaTopnasi paGora Ne 5.
IIpumeHeHMe OT/IAJOYHBIX KJIACCOB B MIPOEKTE
Heanb: U3yuynTh OTIaI04YHBIE KJIACCHI B IPOEKTE.
Boinosnus padory, Bel Oyaere:
ymembw:
— VY2 ucnonap30BaTh METOJIbI Ul OMyYEHHUS KOJia ¢ 3aJJaHHON (PYyHKIIMOHATbHOCTHIO
U CTETIEHBIO KauecTBa.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHHUKH JTaHHBIX.
— V8. BBINOJHATH OTJIAAKY, HCIOJIB3Ys METOAbl W HWHCTPYMEHTHI YCIOBHOM
kommusiun (kmaccel Debug u Trace)).
— VY11. BBIABIATH OMUOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CHEIM(UKAIUH.
— V12 wucnonb3oBaTh paziMYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHAAPTHI
dbopmaTrpoBaHUs COOOIICHUIA.
— VY15 co3naBarh KIacchl-UCKIIOYEHHSI HA OCHOBE 0A30BBIX KJIACCOB.

MarepuajbHoe obecnmevyeHme: HepPCOHABHBIHI KOMITBIOTED, cpena
nporpamMupoBanus Visual Studio 2019.
3aganue:

Jlyis BBIOpaHHOTO TI0 MHIUBUAYAJIbHOMY 3aJaHHUIO MPOrPAMMHOTO IMPOAYKTa pa3padoTaTh
TexHudyeckoe 3amanue B coorBerctBUU ¢ ['OCT 19.201-78, npenmonaras, 4Tro CcHayaia
pa3pabateiBaetca T3, a 3areM Oyzaer Hamucana mporpamma st T3. Otder mo sabopaTopHOH
paboTe TOJDKEH COJEPIKATh Pa3iebl TEXHUUYECKOTO 3a/TaHHUS.

Kparkue TeopeTuueckue cBeeHHA:
Kuaccosl Debug u Trace

ATpuOyt ycnoBroit xommuisiiu Conditional xapakrepusyer MeToJ, HO HE OTIEIbHBIN
omneparop. MIHora xorenock Obl UMETh YCIIOBHBIN ONEpaTop Mevyatu, He Co3aBas CelHaIbHOro
METO/a, KaKk 3TO OBUIO CHeNaHO B TMpeablaymeM mnpuMepe. Takylo BO3MOXHOCTh M MHOTHE
JpyTue Moje3Hble CBOMCTBA MpeIocTaBisitoT kiaccsl Debug u Trace.

Kuaccet Debug u Trace - sto kiacchl-iaBoitHukn. O0a OHM HaXOIATCS B MPOCTPAHCTBE
umeH Diagnostics, IMEIOT UIEHTUYHBIA Ha0Op CTATUYECKUX CBOMCTB U METOJOB C MJICHTUYHOMN
cemanTukoi. B uem ke pasauma? Meroasl kiacca Debug mMeror atpuOyT yCIOBHOM
komrmuisiiuu ¢ koHcrantoit DEBUG, neiictBytoT Tonbko B Debug-koHurypauuu mpoexkrta u
UTHOPHUPYIOTCS B Release-konpurypamumu. Meronsl KJj1acca Trace BKIIOYaroT ABa
arpubyra Conditional ¢ koHcrantamu DEBUG u TRACE u JCUCTBYIOT B obenx
KOH(UTypanusx.

OnHa W3 OCHOBHBIX  TpyNN  METOAOB  3TUX  KJIACCOB - METOABl  Ie4yaTH
nannbix: Write, Writelf, WriteLine, WriteLinelf. Metoabl ieperpykeHbl, B IpOCTEHIIIEM CIydae
TIO3BOJISIIOT BBIBOJIUTH HEKOTOpOE coodmieHne. Metoabl co cioBoM If Moryr caenare medaTs
YCIIOBHOM, 3a/1aBasi YCIIOBHE IT€YaTH B KA4€CTBE TIEPBOTO apryMeHTa METO/Ia, YTO MHOT 1A KpaiHe
nosie3no. Meroasl co cioBoM Line maroT BO3MOXHOCTH JOMONHATH COOOIIEHHE CHMBOJIOM
nepexoja Ha HOBYIO CTPOKY.

[To ymomyaHui0 MeTO/IbI OOOUX KIJIACCOB HAINpPaBIIAIOT BbIBOA B OkHO Output. OgHaKo 310
HEe Bcerja 1enecoobpasno, ocodenno s Release-konduryparuu. 3amedaTeTbHBIM CBOHCTBOM
MeTonIoB KiaccoB Debug u Trace siBnsieTcss To, 9YTO OHM MOTYT MMETh MHOro 'ciymiarenei”,
HAmpaBisisi  BBIBOJ KaxaoMy u3 HuX. CBoicTBo LIStENers stTux KjaccoB BO3BpalllaeT
pazzenseMyro 000OMMH KiaccamMH KoJulekiuio ciymiareneit - TraceListenerCollection. Kak u
BCSKas ~ KOJUIGKIMS, OHAa  HMMEeT  psSJA  METOAOB Ui J00aBIeHHS  HOBBIX
cymareneit: Add, AddRange, Insert - u BO3MOYKHOCTb yIaaJICHUS
cymarencii: Clear, Remove, RemoveAt u apyrue Metogsl. OOBEKTHI 3TOW KOJJICKIMH B
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KadyecTBe Tpeaka UMEIoT aOcTpakTHbIA Kiacc TraceListener. bubnuoreka FCL Bxmrouaer Tpu
HeabCTpaKTHBIX MOTOMKA 3TOTO Kjlacca:

— DefaultTraceListener - ciymarens 3Toro kiacca, A00aBJIsS€TCS B KOJUICKIHIO IO
YMOJYaHUIO, HANpaBls€T BBIBOJ, MOCTYMAIOMIM MpPH BHI30BE METOJOB
kinaccoB Debug u Trace, B okHo Output;

— EventLogTraceL.istener - moceutaeT coobmieHust B xypHai coobrtuii Windows;

— TextWriterTraceListener - HarpasJsieT COOOIIEHUS 00BEKTaM
kiacca TextWriter uium Stream ; 00bIMHO OAMH M3 OOBEKTOB JTOr0  Kiacca
HATPAaBIISET BHIBOJ HA KOHCOJIb, APYTOi - B (hai.

Mo>kHO U caMOMy cO3/aTh MMOTOMKa a0CTPAKTHOTO Kjlacca, MpeuiokuB, Hanpumep, XML-
CIIyLIaTens, HaIpaBJISAIOIEro BBIBOA B cooTBeTcTBYromMid XML-nokyment. Kak Buawure,
CHUCTeMa VIpaBICHUS BBIBOJAOM OYEHb THOKas, IO3BOJISIONIASl IMOJy4aTh M COXPaHATh
UH(OPMAIIHIO O XO0JI¢ BEIUMCIICHH B CAMBIX Pa3HBIX MECTaX.

ITomumo cBoiicTBa Listeners u metomoB meuaru, kiaccel Debug u Trace uMeroT u apyrue
BAKHBIE METOJIBI U CBOMCTBA:

— Assert u Fail, npoBepsromne KOPpeKTHOCTh X0/1a BBIYUCICHUH - O HHX MBI
MOTOBOPUM 0€000;

— Flush - meron, ornpasnsrommii comepkanue Oydepa coymarento (B aiin, Ha
KOHCOJIb M Tak jaiiee). CieayeT MOMHHUTH, YTO JaHHBIE Oy(epu3yroTcs, mo3Tomy
npuMeHeHne Metozaa Flush 3avactyio  HeoOXOmMMO, HWHA4Ye METOJ  MOXKET
3aBEpLINTHCS, a JaHHbIE OCTaHyTCs B Oydepe;

— AutoFlush - ©OyneBo cBoiicTBO, yKasbiBaromiee, CileAyeT JH MOCTe KaXIou
oIepaluy 3aMnucu JaHHble U3 Oydepa HampaBiIATh B COOTBETCTBYIOMIMIA KaHail. [lo
YMOJYaHUIO CBOKMCTBO BBIKIIFOUEHO, U TIPOMCXOIUT TOJIBKO OydepH3arius TaHHbIX;

— Close - meron, onmycromaromuii Oydepa 1 3aKpbIBAIONINI BCEX CITyIIaTeNeH, Mocie
Yero UM HeNb3sl HAIPaBIsATh COOOIIECHUS.

VY KJ1accoB eCTh M Jpyrue CBOMCTBA W METOJBI, IMO3BOJISIONINE, HAPUMEDP, 3aHUMAThCS
CTPYKTYpUPOBAHHEM TEKCTa COOOIIECHUI.

PaccmotpuM mpumep paboThl, B KOTOPOM OTJIQAO4HAs HWH(OpMAIUs HANpaBisIeTCS B

Pa3HbIC KaHAJIbI - OKHO BbIBOJA, KOHCOJIb, (I)afm:
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);
TextWriterTracelListener writer2 =
new TextWriterTracelistener (System.Console.Out);
Trace.Listeners.Add( writerl);
Debug.Listeners.Add( writer?2);
Debug.WriteLine ("Uucyo chaymaTtener:" +
Debug.Listeners.Count) ;
Debug.Writeline ("aBToMaTMUeCKHUlM BHBOI M3 Oybepa:"+
Trace.AutoFlush) ;

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

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

Trace.Flush();

f.Close();

B kouteknuro ciymaTenield BEIBOJA K CIYIIATEIO 10 YMOJYAHUIO JOOABISIFOTCS €Ile JIBa
ciymrarens knacca TextWriterTraceListener. 3aMeTsTe, 4TO XOTsS OHU JOOABISIOTCS METOJAMU
pasHbIX kiaccoB Debug u Trace, momamaroT OHU B OAHY KoJuteKnuio. Kak u o0emano, OauH 13
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ATHX CIylLIaTeNel HampaBiseT BBIBOA B (aiin, npyroit Ha koHconb. Ha puc. 1 Ha ¢oHe okHa Kona
IIOKa3aHbl TPU KaHaia BbIBoJa - okHO Output, KOHCONb, (aia - coiepxalue OJHY U Ty XKe
YH(pOPMALHIO.

Sobtion Explocer - DebogAndExcept.. 8 X || Cbpct Browser | Tracelisterer Mo walcs Testingcs | Cotugernt 1b X
2E 3B [#2 DebugancExceptions Testing :J | ®0ptmag :]
:;) Soluton DebugAndExceptions’ (1 project) [
- @ pebugAndixceptions

= Raferences

le x, y=1;

doubl
v

X= y - 2*Math.S

] App.co

*) Assambilyinfocs FileStream { = File
#] Classl.cs w TextWrciterTraceLi c({f);

] DebugPrnt.cs TextWriterTracelListenetr writer? = new TextWriterTraceListener (Systen
&) Testng.ce e.Listeners.Add({ writerl);

j.Listeners  Add{ writerZ): -

"

Debug.WriteLine|
Debug.WriteLine(

s . Weitelinelf ()
JNrcitel

Yxcno cnymarvenei#:" + Debug.Listeners.Count)!
punon us Gydepa:”™ + Trace.Autoflu

" "= " & x.TOSLring{) + "y="2

ABTOMATHHYEC

"Trac

"

Y
— 3 i Hucno cnywarenew:3
Bt 'm ADTOMATHYOCKMA Duicoa M2 Bysepa:False
s N Trace: x= -0,682941969615793 y = 1
AMCNO Cywarefien: s v : Debug: x= -0,682941969615793 y = 1
) Sosidiot Press any key to continue

'‘DebugindExceptions.exe': Loaded 'c:luxnu!"n::tntlv-ga:i:w:!ek.xmlh:.2.5322.04_b77n5256:921
Uncno cayiaTenefisd

apToRATIVECEN BMpoR M3 Gydepa:False

Trace: x= -0, 48294196961579) v = 1

Debug: x= -0,68294196961579) ¢y = 1

Tae progeam '[1658) DebugAndExceptions . exe' has exited wich code O (Ox0).

Puc. 1. Tpu xanana BeiBOAA

Meton ®@aoiina n yrBepakaeHust Assert

Pannee Oomnblime HaaeXKIpl BO3JNAraluch Ha (HOpPMaJIbHBIE METOBI J10Ka3aTeNIbCTBA
IIPABWJIBHOCTH IPOrpaMM, I03BOJSIONIME JOKa3bIBaTh KOPPEKTHOCTh NPOrpaMM aHAJIOTUYHO
JI0Ka3aTeNbCTBY TeopeM. PeanbHble ycnexu  (QoOpMalbHBIX — J1I0Ka3aTEIbCTB  HEBEIHKU.
[TocTpoeHne Takoro Joka3aTenbCTBa HE MPOILIEe HAMMCAaHUS KOPPEKTHOM MpOrpaMMel, a OIMOKU
CTOJIb K€ BO3MOJKHBI M YacThl, KaK M OMIMOKU MpOrpaMMHUpOBaHuUs. TeM He MeHee, 3T METO/IbI
OKa3aJil CEPbE3HOE BIMSHHUE Ha KYJIbTYPY MPOEKTUPOBAHUS KOPPEKTHBIX IPOTpamMM, MOSIBICHHE
B [IPaKTUKE MPOrpaMMHUPOBAHUS MOHITUN NMPEAYCIOBUS U MOCTYCIOBHSI, MHBAPUAHTOB U APYTUX
Ba)KHBIX MOHATHH.

OaHUM M3 METOJIOB JI0Ka3aTeIbCTBA MPABHJIBHOCTU Mporpamm Obul MeTon Pnoiaa, npu
KOTOPOM Iporpamma pa3OuBanach Ha Y4acTKH, OKAaHMIICHHBIC YTBEPXKICHHUSIMU - OYIEBCKHUMHU
BbIpaXXeHUsMH (mpenrkaraMu). ICTHHHOCTh HAa4yaJbHOTO IMpeAMKaTa JOJDKHA Oblia CleloBaTh
U3 BXOJHBIX JaHHBIX NPOrpaMMbl. 3aTeM s KaXJ0ro y4yacTKa JI0Ka3blBajlOCh, YTO W3
UCTUHHOCTH TMpeAMKaTa, CTOSIIIEr0 B Hayaje Yy4yacTKa, IIOCJie 3aBEpILEHUs BBITOJIHEHUS
COOTBETCTBYIOILIETO  y4acTKa IPOrpaMMbl  TapaHTHPYETCSd  HUCTUHHOCTb  CJIEAYIOLIETO
YTBEpKACHUS - MpeauKaTa B KOHIE ydyacTKa. KOHEUHBI Mpenukar OmMChIBal IMOCTYCIOBHE
POTPaMMBI.

Cxema ®moitna ucnosb3yeTcsd Ha MNPAKTUKE, [0 KpalHEl Mepe, NMpOrpaMMHCTAMM,
UMEIOUIMMH BKYC K CTPOTMM METOJaM JI0Ka3aTEIbCTBA. YTBEP)KIECHHUS CTAaHOBITCS 4YacTbIO
nporpaMMHOro Ttekcra. CamMo [J0Ka3aTelabCTBO MOXKET M HE MPOBOJUTHCA: 4Yallle BCEro Y
IIPOrpaMMUCTa €CTh YBEPEHHOCTb B CIIPaBEJIMBOCTH PACCTABICHHBIX YTBEPXKICHUH U
yOeXAeHHOCTh, YTO MPHU JKEJIaHUU OH MOT OBl MPOBECTU U CTpOroe JokazarenbcTtBo. B C# sta
cxema TOoAJepKuBaeTcs TeM, 4to Kiacckl Debug u Trace umeror meron Assert, apryMeHTOM
KOTOpPOro sBISeTCA  yTBepXkaAeHue. YTO NpPOUCXOAWUT, KOrJa BBIYUCIEHHE JIOCTUTAET
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COOTBETCTBYIOIIEH TOYKU W BbI3bIBaeTCcsl MeTon Assert? Eciam MCTHMHHO OyineBO BBIpaKEHUE
B Assert, TO BBIYMCICHHS MPOJOJIKAIOTCS, HE OKa3blBasi HUKAKOTO BIMSIHUS Ha HOPMaJIbHBIN X0/
BbluMCIEeHU. EciM OHO JI0KHO, TO KOPPEKTHOCTb BBIUMCICHUM TMOJ COMHEHHEM, HX
BBITIOJITHEHHUE TPUOCTAHABIMBACTCS W MOSIBJIACTCS OKHO C YBEIOMJICHHEM O MPOU3ONICAIIEM

cOOBITHH, YTO IIOKA3aHO Ha pucC. 2.
o
Test output

st Testng WriteToFke() e:\fram_die #back prapectshdebugandescentionsibssting caf4 1)
af; Chas b Man(Sring( ] angs) etiFom_die sbockpragects\debunandexcentionsiolas 1 cai20)

A=irk Bery | Krers i

Puc. 2. Hapymenue yrBepxxaenust Assert

B a10i1 cuTyarum y nporpaMmucTa ecTh HECKOJIbKO BO3MOYKHOCTEH:
— TpepBaTh BBINOJIHCHUE, HAKaB KHOMIKY Abort;
— mepeilTu B pexuM otianku (Retry);
— TMPOJOJDKHUTH BBIYUCIICHHUS, IPOUTHOPHPOBAB YBEIIOMIICHHE.
B mnocnennem cnydae cooOmieHre O BO3HUKIIEH omuOke OyneT TMOCIaHO BCEeM
ciymatensm kojuteknuu TracelListenerCollection.

PaccMoTpuM mpocToit IpUMEp, AEMOHCTPUPYIOIINI HAPYILIECHUE YTBEPKICHUSA:
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 ("aBToOMaTHUUeCKMM BEHBOL U3 Oybepa:"
+ Trace.AutoFlush);
int x = 22;
Trace.Assert (x<=21, "Illepebop")
myWriter.WritelLine ("BEBOI TOJIBKO Ha KOHCOJBL") ;
//Trace.Flush () ;
//BEIBOI TOJILKO B ®ai
byte[] buf = { (byte)'B', (byte)'y'};
myFile.Write (buf,0, 2);
myFile.Close () ;

Kak u B mpenpiiymeM HpuMepe, 34€Ch CO3JAKOTCS JiBa CIIyLIAaTeNs, HAlpaBIISIOLINE
BBIBOJ] OTJIQJIOYHBIX COOOIIEeHN Ha KOoHcob W B (aitn. Korma mnpouwsonuio HapyiieHue
yTBEepXKIeHHs Assert, OHO ObUIO IPOUTHOPHPOBAHO, HO COOOIIIEHNE O HEM aBTOMATUYECKH OBLIO
HAIpPAaBJIEHO BCEM CIyIIareasiM. MeTox Takke NEMOHCTPUPYET BO3MOXKHOCTB IapallIeIbHON
paboThI ¢ KOHCOJIBIO U daiioM. Ha puc. 3 moka3aHbl pe3ybTaThl 3aMUCH B (aiii:
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Puc. 3. ®aiin ¢ 3anmckio cOOOIIEHUs 0 HAPYIICHUH yTBEPKIAeHUs Assert

Bapuanueit metona Assert ssnsiercst metoz Fail, Bcerja npuBoAsiiuii K MOSIBJICHUIO OKHA C
COOOIICHHEM O HapYyIICHUH YTBEPXKACHUS, MPOBEPKAa KOTOPOTO OCYIIECTBIISCTCS OOBIYHBIM
MPOrPaMMHBIM ITyTEM.

Kuaaccor StackTrace u BooleanSwitch

B Oubmuoreke FCL wumerorcs W JIpyrue  KiIacchl, IIOJE3HBIE IPHU OTIAJKE.
Kuacc StackTrace mo3Boisier  NOJNYyYUTh  NPOrpaMMHBIN  JIOCTYyIT K  CTEKYy  BBI30OBOB.
Kiacc BooleanSwitch nmpenoctaBiasier  MeXaHW3M,  aHAJOTMYHBIA KOHCTAHTAM  YCJIIOBHOM
koMnwsinuy. OH pa3peniaeT onpeesiaTh KOHCTAHThI, UCIIOIb3yEMbIE I1035K€ B METO/IE YCIOBHOM
neuyatu Writelf kimaccos Debug u Trace. Motis 3TOro MexaHu3ma B TOM, YTO KOHCTAHTBI MOXHO
MeHATh B (aiine KoH(Urypanmuu TNpOeKTa, HE H3MEHsAsS KOJ IpoeKTa W He Tpelys ero
MEPEKOMITUIISIIIH.

®opMma npeacTaBieHus pe3yabTara:

1. Tekcr gomken ObTh Hammcad mpudTom Times New Roman, 12. IHTepBan Mmexmy
cTpokamu u ab3amamu — 1,5. Otctyn cneBa 1,5. OpueHTanus TeKcTa — Mo UIUpUHE
cTpanulbl. CKpUHILIOTH HE00X0AUMO noanucarh. HazBanue npaktuueckoi paboTsl,
1eJb PaboThl, X0 PabOTHI, BBIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 10JIKHBI ObITH
BBIJICJICHBI KUPHBIM IIPHPTOM.

2. 3akmrouyeHue (BBIBOJIBI).

3. CHHCOK HCIIONIb3yeMOH TUTepaTyphl.

KoHnTpoJsibHbBIE BONIPOCHI:

1. HasHauenune TeXHUYECKOTO 3a0aHud?

2. Kto cocraBnser u yreepxkaaer 137

3. Ha xakoM 3tare pa3paOoTKu NporpaMMHOTo U3zeius coctasisiercsa 137
4. KakuMmu TOKyMEHTaMH perjaaMeHTupyercs Hanucanue T3?

Kpurepun onenku:

PaboTa BBINOJHEHA IMOJHOCTBIO UM HE COJEPKUT OIIMOOK, CTYAECHT y4yesl U paccMOTpell
0COOEHHOCTH MPEIMETHON 00JIaCTH U TPAMOTHO MPEACTABUI OTUYET — OLIEHKA «OTIMYHOM.

PaboTa BBINOIHEHA MOJTHOCTBIO, HO COJIEPKHUT He OoJyiee ABYX OLIMOOK, CTYIEHT ydeld U
paccMoTpesl 0COOEHHOCTH NpeIMETHOW o0JacTh M TIpaMOTHO MPEACTaBUI OTYET — OIIEHKa
«XOPpOILOH.

PabGora BhIoONHEHAa ¢ OMHKOKaMH, CTYIEHT HE IOJHOCTHIO Yy4Yel U PaccMOTpel
0COOEHHOCTH  MpEeIMETHOM 00NacTH W TPeICTaBMI  KpaTKUMl  OT4eT —  OIIeHKa
«YAOBIIETBOPUTEIHLHOY.

Pabora BeImosiHeHa ¢ TPyOBIMU OIIMOKaMHM, CTYJEHT HE Y4el OCOOEHHOCTH MpPEeIMETHOM
00J1acTH, OTYET COCTABJIEH HEIPAMOTHO — OI[EHKA «HEYIOBIETBOPUTEIBHO.
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Tema «AHCTpYyMeHTAPHIi TECTHPOBAHUS U AaHAJIM3a KaYecTBa
NPOrpaMMHBIX CPeACTB»
JlaGopaTopnas paGora Ne 6.
OTtaaaka npoekra

Iesn: 3akperyicHre MPaKTHUECKUX HaBBIKKM paboThl ¢ cuctemoit Visual Studio 2019;
HAyYUTHCS MCMOJIb30BaTh HHCTPYMEHTAIbHBIE CPEJCTBA, IOMOTAIOLIUE TMPOBECTH OTIAJIKY
IIPUIIOKEHUN.

Bbinosinus padory, Bel Oyaere:
ymembw:

— V6. onpenensiTh UCTOYHUKHU U IPUEMHHUKH JTaHHBIX.

— VY8. BBHINONHATH OTIAAKY, HCIONB3YSd METOABl WM HWHCTPYMEHTHI YCIOBHOU

kommwsiian (kaaccesl Debug u Trace)).

— VY17 wucnonb3oBaTh HWHCTPYMEHTAIbHBIE CpPEICTBA OTJIAJKH MPOrPAMMHBIX

MPOIYKTOB.

MarepuanbHoe ol0ecniedyeHne: IEPCOHANIbHBIN KOMIIBIOTEDP, CPEla MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3aganue:

1.  Coszpganue nporpaMMsl M0 UHANBUAYAILHOMY BapUaHTY 3aJaHMUsI.

2.  IlpoBemute OTIAAKy HpPOTPaMMbI BCEMH JOCTYITHBIMH BaM CpEIACTBAMHU CPEIbI
pa3paboTKH.

KpaTkue Teopernyeckue cBeieHUS:

B C#, xak u B npyrux nossuBiuxcst 10 .NET s3pikax, raBHas METOAMKA 1O OTJIaJIKe
COCTOMT B J00aBJIEHMHM TOYEK OCTAHOBA M M3YyYEHUM TOrO, YTO IMPOUCXOJAUT B KOJAE B
KOHKPETHBIE MOMEHTBI BO BPEMSI €T0 BHITIOJHEHUS.

Touku ocraHoBa

Touxy ocmanoea (breakpoint) B Visual Studio MO>XXHO NOMeIIaTh Ha JIOOYIO CTPOKY
KOJla, KOTopasi B JEHCTBUTENHHOCTH BBIMOJHsAETCA. CaMblii MPOCTOM CMOCO0 — IIETYOK Ha
HE00X0/IMMOMH CTPOKE B OKHE pEelaKTOpa KoJa BHYTPH 3aT€HEHHOM 001acTH BJOJb JIEBOTO Kpas
OKHAa JIOKYMEHTa (WJIM BBIJIEICHNE HYKHOM CTPOKHM U Ha)kaTue KiaBuiu <F9>). 3To mpuBOAUT K
pasMelICHUIO B JJAHHOM CTPOKE TOYKHM OCTaHOBA, KOTOpas BBI3bIBAET INpEpBhIBAHUE IpOlecca
BBITNIOJIHEHMS U Tlepeiauy ynpasieHus otiaaauuky. Kak u B npeapiaymumx Bepcusix Visual Studio,
TOYKa OCTaHOBA 0003Ha4aeTCsi OOJIBIINUM KPY)KKOM CJIeBa OT COOTBETCTBYIOIIEH CTPOKH B OKHE
penakTopa koaa. Kpome toro, Visual Studio BeiiensieT camy cTpoky, oroOpaxkas ee TeKCcT U (poH
pasHbIMU 11BeTamH. 11]enyok Ha Kpy)KKe MPUBOAMT K yJAJIEHUIO TOYKH OCTaHOBA.

Ecian ocTaHOB Ha ONpENeneHHOM CTPOKE KaXAbld pa3 HE MOAXOAMUT JUIS PEIICHHS
UMeroIeicss TpoOaeMbl, MOXHO CO37aTh TaK Ha3bIBAEMYIO YCJIOBHYIO TOYKY OcTaHoBa. Jlis
sToro BeiOepute B MeHI0 Debug (Otnaaka) myakt Windows --- Breakpoints (Oxuo --- Toukwu
ocraHoBa). OTKpOETCsl TUAIOTOBOE OKHO, MO3BOJISIONIEE YKa3aTh JKeJaeMble JeTalu Uil TOYKU
OocTaHOBa. B 3TOM OKHE MO’XHO BBINOIHSTH CIEAYIOIINE TEeHCTBUS:

— VYkazaTb, 4TO BBINOJHEHUE JOJDKHO MPEphIBAThCA JMIIb TOCIE HMPOXOXKICHUS TOUYKU
OCTaHOBA OIpe/IeJICHHOE KOJIMUECTBO pa3s.

- VYkazaTb, 4TO TOYKAa OCTAaHOBA JOJDKHA BCTYNaTh B JEHCTBHE MNpPHU KaXJAOM N-HOM
JOCTMDKEHUH CTPOKH, HAIpUMEp, TPU KaxaoM 20-M ee BBIMOJHEHUH (3TO YAOOHO TpH
OTNaAKe OONBIINX ITUKIIOB).

— 3agaTh TOYKM OCTaHOBAa OTHOCUTENIBHO MEPEMEHHbIX, a He KoMaHJ. B Takom ciydae
HaOmroieHne OyzeT BECTHCh 3a 3HAUYCHHEM yKa3aHHOM NMEepEeMEHHOM, U TOYKU OCTaHOBa
OyIyT aKTUBU3UPOBATHCS MPU KAXKJIOM U3MEHEHHH 3HAUEHUS 3TON repeMeHHor. OHaKo
ATOT BapUaHT MOXKET CHJIbHO 3aMEUIMTh BBITIOJHEHUE KO/Ia, TOCKOJIBKY Ha MPOBEPKY, HE
WU3MEHWIOCh JIM 3HAYEHHE OTCIEKMBAEMON NEPEMEHHOW IOCJE BBINOJHEHUS Ka)XI0u
OYepeHON MHCTPYKIMH, OYyIE€T TPATUTHCS TOTOJIHUTEILHOE BpeMs IIpoIieccopa.
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Crnexenus

[Tocne cpabaThiBaHUS TOYKHM OCTaHOBA OOBIYHO HEOOXOIUMO MPOCMOTPETHh 3HAYCHUS
nepeMeHHbIX. [Ipoie Bcero 3To cpaenarb, HaBeAsS KypcOp MBI Ha MM WHTEpECYIOIIeH
MEPEeMEHHOI MNpsSMO B OKHE peAakTopa KoAa. DTO MPHUBOJUT K TMOSBICHUIO HEOOJBIIOTO
BCIUTBIBAIOIIETO OKOIIIKA, B KOTOPOM IIOKA3aHO 3HAUCHHE JaHHOW MEePEeMEHHOH; 3TO OKOIIKO
MO>KHO Pa3BepHYTb, YTOOBI IPOCMOTPETH TONOTHUTENbHBIE IETAIIH.

Jis mpocMOTpa 3HAYCHHWH TEPEeMEHHBIX MOXHO TaKXKe HCIIONb30BaTh OKHO Autos
(Asmomamuueckue). OKHO Autos MpencTaBiIsieT co00i OKHO ¢ BKJIaJIKaMH, KOTOPOE MOSBISIETCS
JMIIB TOT/IA, KOTJa MporpaMMa BBINOJIHSETCA B peXuMe oTianku. Eciu BBl ero He BHUIHTE,
nonpoOyiite BbIOpaTh B MeHI0O Debug (Otnaaka) nmynkt Windows --- Autos (Oxna ---
ABTOMAaTHYECKHE).

B 5TOM OKHE psii0M ¢ epeMEeHHBIMU, KOTOPBIE SIBISIFOTCS KJIACCAMH WJIM CTPYKTYpamH,
0TOOpaxkaeTcss MUKTOrpaMMa ¢ M300paKeHUEeM 3Haka "TUTioc”, MEeTY0K Ha KOTOPOM TO3BOJISET
pa3BepHYTh MPE/ICTaBICHHUE IEPEMEHHON 1 MPOCMOTPETh 3HAYEHUS €€ MOJICH.

Tpu npemmaraemMpix B 3TOM OKHE BKJIAJKW MpPEIHA3HAYCHBI sl HAOIIOACHUS 32
MEPEMEHHBIMH TPEX Pa3HBIX KaTETOPHIA:

- Bxnaaka Autos (Asmomamuueckue) MO3BOJIIET MPOCMATPUBATh 3HAYECHUS] HECKOJIBKHX
MOCIEAHUX MEePEMEHHBIX, K KOTOPBIM OCYIIECTBIISICS TOCTYH B IMPOLIECCE BHIMOIHEHUS
POTPaMMBI.

- Bkuagka Locals (/lokanbHvle) TO3BOISET NMPOCMATPUBATh 3HAYCHUS] IEPEMEHHBIX, K
KOTOPBIM IOJIy4aeTCsi JOCTYI B METO/IE, BBITIOIHIEMOM B TEKYITHI MOMEHT

- Bxnagka Watch (Cneorcenue) Mo3BOJIIET ~ NMPOCMATpUBaTh  3HAUEHHUS  JIIOOBIX
MHTEPECYIOIINX TEPEMEHHBIX 3a CUET SIBHOTO yKa3aHHWS WX MMEH HEMOCPEICTBEHHO B
okHe Watch.

Uckmouenus

HckmoueHns SBIAIOTCS 3aMeyaTelIbHBIM CPEICTBOM JJisi OOecleueHusl HaJjiexaien
00paboTKK OMIMOOK B MOCTABJIIEMOM IMPHIOKEHUH. B ciyyae mpaBUIIBHOTO MPUMEHEHUS OHU
NO3BOJISIIOT OOpeCTH YBEPEHHOCTb B TOM, 4YTO MPWIOKEHUIO YAACTCS CIPaBUThCA C
TPYAHOCTSIMH, a TEPE]] MOJIB30BaTEIeM HUKOT/Ia HE TOSBUTCS JUAJIOrOBOE€ OKHO C TEXHUYECKUM
onucaHueM Hemnonaaku. K coxaneHuto, BO BpeMs OTIaJKM MCKIIOYEHHUS HE CTOJb
3aMeyvarenbHbl. Ha To nMeroTes 06e npuuumbi:

— €CIM HUCKJIIOYEHHE BO3HUKAaeT BO BpeMs OTJAAKH, 4YacTO HE HYKHO, 4TOObI OHO
00pabaThIBaJIOCh aBTOMAaTUYECKH, OCOOEHHO €ClM 3TO MOJpa3yMeBaeT aKKypaTHOE
3aBeplleHre nporpammbsl. HampoTuB, OTIaAYUK JOJDKEH MOMOYb BBIICHUTB, IO KaKOM
NPUYHHE BO3HHUKIIO 3TO UCKIIoueHHe. KOHEYHO ke, TPyIHOCTh COCTOMT B TOM, YTO B
cllyyae HalucaHHs KaueCTBEHHOI0 HAJIeKHOTO M OTKAa30yCTOMYMBOrO KOAa, MporpamMma
Oyzner aBTOMaTH4YeCKH 0OpabaThIBaTh NPAKTUYECKH BCE, B TOM YHWCIIC W HEMOJAJKH,
KOTOpbIE TpeOyeTcst 0OHAPYKUTb.

— €CIId BO3HHUKIIO HCKIIIOUEHHUE, JUIsl KOTOPOro He ObLIO MpeaycMOTpeHO o0paboTuuka,
ucnonssomas cpena NET Bce paBHo Oyzmer mbitathest ero Haiith. K coxkanenuto, K
MOMEHTY, KOrJa OHa OOHapyXWUT, 4TO OOpabOTUYMK HE CYIIECTBYET, BBIIOJHEHHE
nporpaMMbl  OyneT 3aBepuiatbes. HMKakoro crTeka BBI30OBOB, CJEIOBATENIbHO, HE
OCTaHeTCs, U MPOCMATPHUBATh 3HAUCHHS KAKHX-JIMOO TMEePEeMEHHBIX OyJeT HEeBO3MOXKHO,
MOTOMY YTO BCE OHHM OyIyT HAXOJIUTHCA 3a MpeeaMu 00JacTi BUAUMOCTH.

KoHe4yHo, MOKHO yCTaHAaBIMBATH TOYKH OCTaHOBA B Oyiokax catch, Ho 3To yacto 0cobo
HE MOMOTaeT, MOCKOJIbKY MpPU JOCTHXKEHUH OJoKa catch MOTOK ympaBiIeHHUs 1O ONpEAeTICHUI0
MOKMHET COOTBETCTBYIOIIMK OJIOK try. DTO O3Ha4aeT, 4yTO TEpEeMEHHBIC, 3HAUYEHHs] KOTOPBIX,
CKOpee BCEro, CIEJ0BAIO0 M3YYUTh I BBIACHEHHS TOTO, YTO MOMLIO HE TaK, MOKMHYT 00J1acTh
BuanMocTh. He Oyzer maxke BO3MOXKHOCTH MPOCMATPUBATh TPACCHPOBOYHBIE JTaHHBIC CTEKA IS
BBISICHCHUSI, KAKOW METOJI BBINOJIHSUICS BO BpeMs cpabaTbiBaHMsi omeparopa throw, mockoibky
yIpaBieHUE YK€ MOKUHET 3TOT MeTol. Pa3dymeercs, momelieHne TOYKH OCTaHOBA B ONEpaToOp
throw mMO3BOMUT pemuTh 3Ty MpoOsieMy, HO HAAO Y4YUTHIBaTh, YTO INPH HANHCAHUU KoJa
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3aIIUIICHHBIM 00pa3oM omepaTopoB throw OynmeT B kone odeHb MHOro. Kak Torma yramats,
KaKoW U3 HUX cpabaThIBaeT U MPUBOJIUT K T€HEPALIMH UCKITIOUEHUS?

Ha camom nmene B Visual Studio mpemmaraercss oueHp neiicTBeHHOe pemieHue. Ecnu
3arisaHyTh B MeHI0 Debug (Otiaaka), To MOKHO Oyaer oOHApy:KuTh TaM IyHKT Exceptions
(HUcknouenus). B ciydae BbIOOpa 3TOr0 MyHKTa OTKPBIBAeTCS IUAIOroBoe OKHO Exceptions
(Mcxmtouenust). DTO OKHO IMO3BOJSIET YKa3blBaTh, YTO JOJDKHO MPOUCXOIUTH NPHU BbIIaye
UCKJTIOUEHHs. 3/1eCh MOXXHO YKa3aTh, YTO BBINOJHEHHE JOJDKHO MPOJOIDKATBCS WIH K
OCTaHABIIMBATLCS C MEPEXOJIOM B PEXKUM OTIAAKH, B Cllydae 4ero MpPOU30iJeT OCTaHOB, a
OTJIaTYMK OKAXKETCS MPSAMO Ha caMoM orieparope throw:

( Exceptions |_i|—Jih1

Break when an exception is: Add... |

Thrown User-unhandled

m

%--JScript Exceptions

L. Microsoft.JScript.JScriptException

+- System
+ - Systern. Collections.Generic

+ System.CoemponentModel

+ Systemn.ComponentModel. Composition

+- System.ComponentModel. Composition.Primitives | Besat A |

+ Systemn.ComponentModel.DataAnnotations

+ System.ComponentModel.Design

+ Systern.ComponentModel.Design.Serialization [ oK ]

+ System.Cenfiguration

o =S S S S

; ) ] - | Cancel |
.. Suetern Canfinnratinn Tnetall

Visual Studio n3BecTHo 000 Bcex Kilaccax UCKIIIOUEHHH, KOTOPbIE JOCTYIHBI B 0a30BbIX
kinaccax .NET, u 0 MHOTMX TakMX MCKIIOYEHHUSX, KOTOPbIX MOTYT BbIJaBaThCs 3a IpelelaMu
cpensl NET. Pacrio3zHaBaTh aBTOMaTH4YECKH CHELMAIbHBIE KJIACCHI UCKIKOYEHUM, CO31aBacMble
paspaborunkamu, Visual Studio He ymeeT, HO MO3BOJIIET BPYUYHYIO J0OABIATH TAaKHE€ KIIACChI
UCKJTFOUEHUH B CIIMCOK W, CJIEJIOBATEIIbHO, YKa3bIBaTh, KaKW€ M3 TAaKUX MCKIIOUCHHH JOJIKHBI
IPUBONUTH K HEMEUIEHHOMY MTPEKPAIIEHUIO BBITTOJIHEHUS NMpHIoKeHHs. 1 3Toro Heo0XoauMo
HIENKHYTh Ha KHONIKE Add (/[obasumy), KOTOpas aKTUBU3UPYETCS IPU BBIOOPE CaMOTO BEPXHETO
y3J1a B IepeBe, U BBECTU UMsI CIIEIIMATIBHOTO KJIacca UCKIOYEHUS.

JlonoTHUTEIbHBIE KOMaH Bl OTIIAIKH UCXOIHOTO KO/Ia

Komnunsnus nmpakTH4ecKH BCEr0 KOMMEPUYECKOro MpOTrpaMMHOro oOecledeHus Ha
CTaguM OTJAJKH M Ha CTaauM TOJATOTOBKH OKOHYATEIILHOW BEPCHH NPOAYKTa JOJDKHA
POBOJUTHCA HEMHOro mno-pazHomy. Cpena Visual Studio cnocoOHa moHMMaTh 3TO, MOCKOIBKY
coxpansier wuH(popMamuIO 000 BCeX MapaMeTpax, KOTOpbIe € HaIeKUT TepeaaBaTh
KoMrmuisTopy. i TOJiepKKM pa3HbIX BapuUaHTOB KOMIIOHOBKHM mpoekTa Visual Studio
noTpeOyeTcsl COXpaHATh MOAOOHYI0 WHpOpMaNHio B Oojiee 4eM OJHOM JK3eMIunsipe. PazHbie
HK3EMIUIAPHl TaKOM HHGOpMaIMM Ha3bIBalOTC KoHpurypanusmu. [Ipum cozmaHum mnpoekra
Visual Studio aBTOMaTmuecku mpeajaraeT Ha BBIOOp JB€ TakuX KOHQUTYpalHUH, KOTOpbIE
Ha3bIBAIOTCS, COOTBETCTBeHHO, Debug (O1naaka) u Release (Bbinmyck):

- Kougueypayus Debug oObIMHO yKa3bIBa€T, YTO HUKAKHUE OMEPAIMH IO ONTHMH3AINN
BBIMOJIHATBCSL HE  JIOJDKHBI, B  HCIOJHSAEMOM KOJ€ JIOJDKHA IPUCYTCTBOBATH
JIOTIOJTHUTEIIbHAS OTIIaI0YHAs HHPOPMAITUs, a KOMITIISTOP TOJDKEH MPEIoiaraTb, 4To B
KOJIe OIpeJeNieH MPEerpoLecCOpHbIi CUMBOM OTiaaku Debug, ecnu TOIBKO OH HE ObLI
SIBHO OTMEHEH C TTOMOIIBI0 TUpeKTHBHI #undefined.

- Kongueypayus Release yxaszpiBaeT, 4T0 KOMIWIATOP AOJKEH NMPOBOAUTH B OTHOLICHUU
KOMIWINPYEMOTO  KOJa ONTHUMH3AIMI0, B HCIOJHSIEMOM KOJE€ HE JIOJDKHO
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NPUCYTCTBOBATh HUKAKOW OTOJHUTEIHHOW HH(OPMAIMH, a KOMIMJISATOP HE JOJDKEH
npeanonaraTe HaIM4YKE IpenporeccopHoro cuMmaona Debug.

MOHO TaKXe ONpeneNsaTh COOCTBEHHbIE KOHPHUTypanuu. IT0 HE0OX0IMMO, HaIpUMep,
JUIs KOMIIOHOBKM IPUJIOXKEHHUS C HECKOJbKUMH OTJIMYAIOIMMUCS BepcusMH. Panblie n3-3a
npobiem, CBA3aHHBIX ¢ nojepkkoit kogupoBku Unicode B Windows NT, o ne B Windows 95,
JUIs MHOTHX HpOeKTOB Ha C++ ObLIO NPHHATO CO3JaBaTh JABE KOH(DUIYypalUu — OJHY JUIS
Unicode, a Bropyro s MBCS (multibyte character set — Habop MHOr0OaWTHBIX CHMBOJIOB).

BbinosiHeHue padoThbI:

1. Pa3paboTaiiTe IpOeKT B COOTBETCTBUHU C BAPHAHTOM.

2. mepeiuTe B pekuM OTIaAKU. [Ipy ocTaHOBKE BBINOJHEHMS MPOrpaMMbl 100aBbTE B
OKHO ITPOCMOTpPa HAUMEHOBAHHUS HECKOJIBKUX MHTEpecyroMX Bac nepeMeHHbIX.

3. BeizoBute okHO mpocMoTpa. Jlasee BBIMOJHSINTE HMporpaMmy Io imaram. B okHe
IPOCMOTpa MOKHO Ha0II01aTh HHTEepecytoue Bac mepemenHsIe.

4. YcraHOBUTE B ITPOrpaMMe HECKOJIBKO KOHTPOJIBbHBIX TOYEK U 3aIlyCTUTE MPOrpaMmy
Ha BBIIIOJIHEHHUE.

5. IlpocmoTpuTe 3Ha4YeHHsS HMHTEpeCyOLMX Bac NepeMeHHbIX C IOMOLIbI OKHa
IIPOCMOTPA, TaK K€ KaK 3TO OBbLIO MPEAJIOKEHO B MPEABIAYIIEM ITYHKTE.

6. IIpu ocTaHOBKE BBIIOJIHEHUS NPOrpPaMMbl OTKPOHTE OKHO M IPOCMOTPUTE 3HAUECHUS
uHTepecyromux Bac nepemenHbiX. M3MeHuTe 3HaueHHE Kakoil-HHMOynb NEpEeMEHHOM, 3aIlucaB
HOBOE B OKHO.

7. BeInonHUTE TaKoe XKe 3aaHusl, UCIOJIb3ys TOUKH octaHoBa (Breakpoint).

8. [IponomkuTe 0oTHaAKy pa3padaTbIBA€MOM POrpaMMbl, UCIIONIb3Ysl HaBBIKU pabOThI €
OTJIQUUKOM.

®opma npeacTaBieHus pe3yabTara:

1. Tekcr gomken ObTh Hammucad mpudTom Times New Roman, 12. IHTepBan mexmy
cTpokamu u ab3amamu — 1,5. Otctyn cneBa 1,5. OpueHTtanus TeKcTa — Mo HIUpUHE
cTpanulbl. CKpMHIIOTH HE0OX0AUMO noanucarh. Hazpanue nmpaktudeckoi padoTsl,
1eJIb PabOThl, X0 pabOTHI, BBIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI 1OJIKHBI OBITh
BBIJICJIEHBI KUPHBIM IIPHPTOM.

2. 3akmroyeHue (BBIBOJIBI).

3. CHHCOK HCIIONIb3yeMO TUTepaTyphl.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Yro Ttakoe otnaaxa?

2. Kakuie MHCTpYMEHTHI OTJIa/IKU BaM U3BECTHBI?

3. MeToap! OTIIAKH.

Kpurepun onenkn:

Pabora BbINOJIHEHA MOJIHOCTHIO U HE COAEPKUT OLIMOOK, CTYJIEHT ydel U PaccMOTpes
0COOEHHOCTH NMPEeIMETHOM 00J1aCTH U TPAMOTHO MPEJICTABUII OTUYET — OLIEHKA «OTIUYHOY.

PaboTa BbITIOTHEHA MOJTHOCTBIO, HO COJEPKUT HEe Oosiee ABYX OMMOOK, CTYASHT y4yenl U
paccMoOTpesl OCOOCHHOCTH TpEeIMETHOM 00JacTH W IpaMOTHO NPEACTABMJI OTYET — OIeHKa
«XOpOILIOH.

Pabora BbImonHEHa ¢ OMIMOKaMM, CTYJEHT HE TOJHOCTBIO Yy4el U paccMOTpel
OCOOCHHOCTH  MpEAMETHONM o0lacTh M TpPEeACTaBUI  KpaTKUil  OoT4eT —  OleHKa
«YZAOBIIETBOPUTEIBLHOY.

Pabora BbInoNIHEHA ¢ TPyOBIMU OMIMOKaMH, CTYAEHT HE y4del OCOOEHHOCTH IMpeIMETHOM
00J1aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIHLHOY.
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Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AHAJIN3A Ka4YeCcTBa
NPOrpaMMHBIX CPeICTB»
JlabopaTopnasi paGora Ne /.
NHcneknus Koaa MojayJiei npoexkra
Ilesb: 3akperuieHUe MPaKTHUECKUX HABBIKOB paboThl ¢ cuctemoin Visual Studio 2019;
HAY4YHUThCS POBOAMTH MHCIIEKLIMIO KO/Ia MOJYJIEH IIPOEKTa.
Boinosinus patoty, Bel Oyaere:
ymembp:
— Y2 ucnonap30BaTh METOJBI ISl OTYYESHUS KOJa € 3alaHHON (PYHKIIMOHAIBHOCTHIO
U CTEIEHbIO KauecTBa.
— V5. opraHu3oBbIBaTh 33/IaHHYI0 MHTETPALMI0 MOJAYJIEH B MPOTrpaMMHbBIE CPEICTBA
Ha 0a3e MMeroLIeics apXUTEKTYpPhl M aBTOMAaTHU3alui OU3HEC-TIPOLIECCOB.

— VY6. onpenensaTb HCTOYHUKU U IPUEMHUKH JAHHBIX.

— V8. BBINONHATH OTIAAKY, HCIONb3YSd METOAbBl M HHCTPYMEHTHI YCJIOBHOMU

komnwsinuu (kiaacesl Debug u Trace)).

— VY17 wucnonp3oBaTh HMHCTPYMEHTAIbHBIE CPEACTBA OTIAAKH IPOTPAMMHBIX

POJYKTOB.

MaTtepuaiabHoe odecriedyeHHe: IEPCOHATIbHbBIN KOMIIBIOTED, Cpea MPOrpaMMHUPOBaHUS
Visual Studio 2019.

3aganme:

N3yunTh TEOPETUYECKYIO YACTh.

BeinonHuTk 3a1anue, ciuenys ykazaHUsIM.

OTBETUTH Ha KOHTPOJIBHBIE BOMPOCHI (B YCTHOU (hopme).

[IpenbsBUTH IpenoiaBaTeNto pe3yabTaThl paboThl IPOrPAMMBbl U HCXOTHBIE KOJIBI.
OdopMHTE OTYET B COOTBETCTBHH C XOJOM palOTHI (TeMa, LeNb, YCIOBHE 3a]auH,
IIPOrPaMMHBIN KOJI, pe3y/IbTaThl TECTUPOBAHUS IPOIPAMMBI, BHIBOJIBI).

Kparkue Teopernyeckue cBeieHUS:

He Bo Bcex ciydasx BO3MOXHA pa3pabOTKa aBTOMATMYECKMX WM XOTS Obl YETKO
(dbopManM30BaHHBIX PYYHBIX TECTOB JIJISl IPOBEPKU (PYHKIIMOHAIBHOCTH IPOIPAMMHOM CHUCTEMBI.
B HEKOTOpBIX CiIy4asx BBIIOJIHEHHE INPOTPAMMHOIO KOZA, IMOABEPracMoOro TECTUPOBAHUIO,
HEBO3MO)KHO B YCIIOBHUSIX, CO3/IaBa€MbIX TECTOBBIM OKPYXEHHEM (HallpuMep, BO BCTPOEHHBIX
cucTeMax, e€cJid MPOrpaMMHBIN KOJI TpeHa3HaueH A 00pabOTKU UCKIIFOUUTENBHBIX CUTYalUH,
CO3/1aBaeMbIX TOJBKO MIPHU YCTAHOBKE CUCTEMBI Ha peanbHOe 000pyaoBaHue). B apyrux ciydasx
BepuduIUpyeTCs HE MPOrpaMMHBIM KOJ, a NMPOEKTHAas JOKYMEHTAIUsl Ha CHUCTEMY, KOTOPYIO
HeNb3s "BBINOJIHUTE" WM CO3/1aTh JUJISl HEe OT/IeIbHbIE TeCTOBbIE pUMephl. 1 B Tex u B Apyrux
cilydasix OOBIYHO MPUOEraroT K METOJy 3KCIEPTHBIX HCCIEI0BAaHMM MPOrpaMMHOTO KOAa WIIH
JIOKYMEHTAlUU Ha KOPPEeKMHOCHb WU Henpomueopeuugocms.

Takue oSKcHepTHBIE HCCIENOBAHUS  OOBIYHO  HA3bIBAIOT ~ MHCHEKIUSAMHM WX
npocMotpamu. CyliecTByeT ABa TUIIA HHCIEKIUN — HeopMalbHbIe U (hOpMasbHbIE.

@opmasibHass HHCHEKLHUs SBISETCS YETKO YINPaBISEMBIM IIPOLECCOM, CTPYKTypa
KOTOPOTO OOBIYHO YETKO OMNpEAeNseTcs COOTBETCTBYIOIIMM CTaHAAPTOM mpoekTa. Takum
o0Opa3oMm, Bce ¢opMalbHble WHCHEKIMH HMEIOT OJMHAKOBYIO CTPYKTYpPY U OJIMHAKOBBIE
BBIXO/IHbIE IOKYMEHTHI, KOTOPbIE 3aTEM HUCIIOJIb3YIOTCS P pa3paboTKe.

@akt Hauvana ¢GopMaIbHONW MHCHEKIMM YeTKO (ukcupyercs B oOmieil 6a3ze JaHHBIX
npoekta. Takke (UKCUPYIOTCS JOKYMEHTHI, MOJABEpraeéMble MHCIEKIMH, CIHCKH 3aMeuyaHui,
OTCJIEKUBAIOTCS BHECEHHBIE 10 3aMEYaHUAM U3MEHEeHUs. DTHUM (hopMasibHasi HHCIIEKLUS TTOX0XKa
Ha aBTOMATHU3HPOBAHHOE TECTUPOBAHUE — CIIMCKH 3aMEYaHUi UMEIOT MHOTO OOIIEro C OTYeTaMu
O BBIIIOJIHEHUH TECTOBBIX IPUMEPOB.

B xonme <¢opmanbHOH HMHCHEKIUM TPYNIOM  CHEHUANINCTOB  OCYILECTBISETCS
HEe3aBHCHMas MPOBEPKA COOTBETCTBUSI MHCIEKTUPYEMBIX JOKYMEHTOB MCXOIHBIM JOKYMEHTaM.
HeszaBucuMocTh npoBepkH 0OecreunBaeTCsl TEM, YTO OHA OCYILIECTBISETCS MHCIEKTOpaMHM, HE
y4acTBOBAaBUIMMHU B  pa3palOTKe HMHCIEKTUPYEMOTro JOKyMeHTa. Bxomamu mporecca
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dbopManbHOW WHCIEKINH SBISIOTCS HMHCIIEKTHPYEMbIE JOKYMEHTHI U MCXOJHBIC JOKYMEHTHI, a
BBIXOJAMH — MaTepUajbl MHCIEKIMH, BKIIOYAIOIINE CHUCOK OOHAPYKEHHBIX HECOOTBETCTBUHN U
penieHne 00 W3MEHEHUU cratyca HUHCTIEKTUPYEMbIX JIOKYMEHTOB. PHUC.
1 wnmoctpupyet mecmo GOpMaNbHON HWHCHEKIUMU B TMpolecce pa3paboTKU MPOrpaMMHBIX
CHUCTEM.

g
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Puc.1. Mecto dhopManbHON HHCHIEKIIUU B IpoIiecce pa3padoTKU MPOrpaMMHBIX CHCTEM

Beinosinenune padorsr:

3aganume. Cienys ykasaHMsIM, CO3[aiiTe MporpamMmy, KOTopas 3allpalliBaeT y HOBOI'O
COTpPYAHHMKAa MM, (paMmIMi0O M JaTy poxaeHus. Bel Oynere XpaHuTh 3Ty HH(pOpMalMIO B
CBOICTBaX HOBOr0O Kjacca ¢ MMeHeM Person, u co3gaauTe MeTOJ Kiacca, KOTOpbIM Oyner
BBIYUCIIATh TEKYLIUH BO3pacT HOBOTO COTPYAHHMKA. DTOT MPOEKT HAy4dUT Bac CO3/1aBaTh
COOCTBEHHBIE KJIACCHI, IK3EMIUISIPHI KJIACCOB (0OBEKTHI) a TAK)KE KaK MCIIOIh30BaTh 3TH KJIACCHI B
npolieypax CoOBITHI Ballei mporpaMMal.

JloGaBieHue B Balll MPOEKT HOBOI'O KJlacca

Knace, onpezneneHHbIN MoJb30BaTeNeM, MO3BOJISET ONPENCIUTh B IpOrpamMMe Ballld
COOCTBEHHBIE OOBEKTHI, KOTOPHIE MMEIOT CBOIMCTBA, METOJBI W COOBITHS, TOYHO TaK XKe, Kak
00BEKTHI, co3/1aBaeMble Ha popmax Windows ¢ momolIbio 31eMeHTOB ynpasieHus u3z Obnactu
areMeHTOB. YToOb! 100aBUTH B Balll IPOEKT HOBBIHM Kilacc, mienkHuTe B MeHio [Ipoekt (Project)
Ha komanne Jlo6aButh kimacc (AddClass), a 3areM ompenenuTe 3TOT Kiacc ¢ MOMOINBIO Koja
IIPOrpaMMbl U HECKOJIBKMX HOBBIX KJIFOUEBBIX cioB VisualBasic.

Co3znanue npoexra PersonClass

1. Bamycrute MicrosoftVisualStudio2019, 3atem cosmaiite B CBOEil mHamke HOBBIMA
npoekt ¢ umeneM MyPersonClass.

2. Ucnonw3yiiTe snemeHT ympasienus Label u moGaBere B BepxHeill uyacté hopmbl
Form1 anunHYyIO METKYy.

3. MHcnonp3yiiTe anemeHT ynpasieHus TextBox u HapucyiiTe moa MeTKO# 1Ba MIMPOKHUX
TEKCTOBOTO TOJIS.

4. HWcnonw3yiite smeMeHT yrpasieHus DateTimePicker u Hapucyiite moa TeKCTOBBIMU
HOJISIMH OOBEKT BBIOOPA AAThI U BPEMEHH.

5. Hcnonw3yiite snemeHT ympaBieHus Button m Hapucyiite moa oO6bekToM BbIOOpa
JIaThl U BPEMEHU KHOIIKY.

6. YcraHnoBuTe 111 00HEKTOB (HOPMBI CISAYIOIINE CBOMCTBA!
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O0bexkT | CBOICTBO YcraHoBKa
Labell Text Beeaute ums, haMuuio U aTy poskKJICHUs COTPYTHUKA.
TextBox1 | Text Nms
TextBox2 | Text damunus
Buttonl Text OT00Opa3uTh 3a1nch
Forml Text Knacc Person

7. Bama ¢opma q0mKHA BBITIISAETh IPUMEPHO TaK.

Oro 06a3oBbIii WHTEpdeiic monbp3oBaTeNs Uil (GOPMBI, KOTOpAs OIpPEIeisieT 3aluch
HOBOTO COTpynHUKa ¢pupMbl. (OTa GopMa He moakiIrOueHa K 0a3e JaHHBIX, TaK YTO XPAHHUTHCS
MOJKET TOJIbKO OJIHA 3amuch.) Tenepb BBl JOJKHBI JOOABUTH B MPOEKT Kiacc IS XpaHEHUS
UH(POPMAIIUU U3 ITOU 3aITUCH.

8. Illenkaure Ha komauzae /[obasumsv xnacc(AddClass) B menio [Ipoexm (Project).
VisualStudio oTkpoer nauamoroBoe OkHO Jlobasnenue wnogozo snemenma (AddNewltem),
MTOKA3aHHOE HIKE.

JluanoroBoe okHO [lo0OaBiieHuE HOBOTO AJIEMEHTA JJAeT BO3MOYKHOCTh 33/1aTh UMsI BAIIETO
kiacca. Korjga BBl IpUCBOMTE MM, OOpaTUTE BHUMaHWE, YTO BBl MOXKETEC COXPAaHUTh B HOBOM
MOJTyJIe KJIacca HECKOJIBKO KIIACCOB M YKa3aTh HMsI, KOTOPOE OYAeT JJIsi HUX OOIIUM.

9. Bsemute B TekcroBoM mnoje HMwms(Name) ums Person.vb, a 3areMm IenKHHTE
Hobasums. VisualStudio otkpoer B Pemaktope kojma mycToil MOAyNb Kiacca W JOOABHT HMsI
daiina Person.vb B Barir mpoext B O6o3pesamene peuienuil, Kak MOKa3aHO Ha PUCYHKE.

OO0bsiB/ICHHE IEPEMEHHbIX KJ1acca

ITon omeparopom mporpammbl PublicClassPerson BBemuTe crienyromue OObSIBICHUS
MEePEMEHHBIX:

31ech Bbl 00BSBISIETE IBE IEPEMEHHbIE, KOTOpPbIE OYIYT MCIOIb30BAHBI HCKIIOYUTEIBHO
B MOJyJIE KJIacca JiJIsl XpaHEHUs 3HaUeHUN IBYX CTPOKOBBIX CBOMCTB. [lepeMeHHbIE OOBSIBICHBI C
MOMOIIBI0 KJII0UEBOro cioBa Private, Tak kak mo cornameHuto VisualBasic mporpaMMucCTbI
JIOJDKHBI  JIep>)KaTb BHYTPEHHUE IIEPEMEHHBIC Kjacca 3aKpbhITBIMA - JIPYTUMH CIIOBAMH,
HEJOCTYIHBIMU JUIsl IPOCMOTpPA U3BHE CAMOT0 MOJYJIs Kilacca.

Co3nanue cBOICTB

1. Tlox oObsiBIEHHEM IEPEMEHHBIX BBEIUTE CIEAYIOIIMHA OINEpaTop MPOrpaMMmbl H
Haxxmute kinasumry (Enter):

OTOT omeparop co3JaeT CBOMCTBO Ballero kiacca ¢ umeneM FirstName, koTopoe umeer
tun String. Korna Bl Hasxkmere (Enter), VisualStudio HemenneHHO cO3aCcT CTPYKTYpPY KoJa Jist
OCTaJIbHBIX 3JIEMEHTOB OOBSBICHUS CBOWCTBA. TpebyeMbIMH 31eMeHTaMu sBJsoTCs: 0sok Get,
KOTOpBIM OMpenessieT, 4YTO MPOrpaMMMCTBl YBHUJAAT, Korja OyayT HpoOBepsTb CBOMCTBO
FirstName, 6510k Set, KOTOpBIil onpenenser, 4YTo NpPou30KIeT, Korjaa cBoictBo FirstName Oyzaer
YCTaHOBJIEHO WM M3MEHEHOo, U onepaTop EndProperty, koTopblil oTMeuaeT KOHEI mpoLeaypbl
CBOMCTBA.

2. 3amosHUTE CTPYKTYpY TPOIEIYphl CBOWCTBA TakK, YTOOBI OHAa BBITJISAAETA, Kak
MIOKa3aHO HUXKE.

KiroueBoe cimoBo Return ykaswiBaet, uTo mpu obOparieHun kK cBorcTBy FirstName Oyzaet
BO3BpalleHa cTpokoBas nepemeHHas Namel. Ilpu ycraHoBke 3Ha4yeHus cBoicTBa Onok Set
npucBauBaeT mnepemMeHHO Namel cTpokoBoe 3HaueHue. OOparure ocobo€ BHHMaHHE Ha
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nepeMeHHylo Value, HCHONb3yeMyl0 B MpOLEAYpax CBOWUCTB A OOO3HAYCHHS 3HAYCHHMS,
KOTOpPO€ INPUCBAaUBAETCSl CBOMCTBY KJlacca IPHU €ro YCTaHOBKE. XOTS 3TOT CHHTAKCUC MOKET
BBITJISAETh CTPAHHO, MPOCTO IOBEPHTE MHE - MMEHHO TaK CO3JAI0TCS CBOMCTBA B 3JIEMEHTAX
ylpaBJIeHUs, XOTs Ooyiee CIOXKHbIE CBOHCTBA OyAyT HMEThb 3/€Ch JOIOJHUTEIbHYIO
IPOTPAMMHYIO JIOTHKY, KOTOpasi Oy/IeT MPOBEPATh 3HAYCHUS U IIPOU3BOJUTH BEIYUCIICHHS.

3. Ilox omeparopom EndProperty BBeautTe nmisi cBoiictBa LastName Bamiero kimacca
BTOPYIO IIpoLieaypy cBoicTBa. OHA 0JKHA BRIMVISIAETD TaK, KaK IOKa3aHO HIDKE.

Ora npoueaypa CBOWCTBA aHAJIOIM4YHA IIEPBOM, 3a MCKIIOYEHHUEM TOrO, 4TO OHa
UCIIONIE3YET BTOPYIO CTPOKOBYIO mepeMeHHYr (Name2), KOTOpYI Bbl OOBSBHIN B BEpXHEH
4acTH KoJia Kjacca. Bbl 3aKOHYMIIN ONpEeAEIATh Ba CBOKMCTBA BAILETo Kiacca. Teneps nepeineM
K METOJy ¢ UMEHEeM Age, KOTOPBIH OyeT OmnpeiessTh TEKyIUH BO3pacT HOBOTO COTPYIHUKA Ha
OCHOBE JaThl POKICHUS.

Co3nanne meroaa

[Tox mporneypoii cBoiicTBa LastName BBeauTe clieayroiee onpeaeieHne GyHKIIN:

Uro0bl co31aTh METOJ Kjacca, KOTOPHIM BBINOJIHSAET HEKOE JNEeHCTBUE, 100aBbTE B Balll
Kjacc npoueaypy Sub. XoTs MHOrMe MeTojbl He TpeOYHOT JIs BBINOJHEHUS CBOEH paboThI
apryMeHTOB, METOJ Age, ONpeleseHHbI MHOW, TpeOyeT IUIsi CBOMX BBIYMCICHUH apryMeHT
Birthday Ttuma Date. D10 Merox wucnonb3yeT Ui BBIYMTAHMS JAThl POXKICHHUS HOBOIO
COTpYIHUKAa W3 TEKylled CUCTEMHOM JaTbl MeTojx Subtract, W BO3BpallaeT 3HAuYEHUE,
BBIPAXCHHOE B JHSX, JEJICHHBIX Ha 365.25 - mpUMEpHYIO JUIMHY OJHOIO rojaa B AHsAX. OyHkuus
Int mpeoOpaszyer 3TO 3HaueHHWe B 1EJ0€, W 3TO YHCIO C IOMOIIBI0 ormeparopa Return
BO3BPALIAETCS B BHI3BIBAIOIILYIO IIPOLEAYPY - KaK U B cllyyae ¢ OOBIYHON QyHKIIUEH.

Onpenenenue kiacca 3akoHdeHo! Bepuurech k ¢popme FOrml u ucnonb3yiiTe HOBBIN
KJIacc B IpoOLEeype COOBITHS.

Coser. XoTa B JaHHOM IpUMEpPE ITO U HE JI€JaJIOCh, B PEAJLHOM IPOEKTE IOJIE3HO
N00aBUTh B MOJYJb Kjacca JIOTUKY JJIs HPOBEPKH TUIIOB JAaHHBIX. DTO JAejaeTcs Ui TOro,
YTOOBI HEMPABUIBLHOE UCIOJIb30BAaHUE CBOICTB MM METOJIOB, HE MPUBOANIIO K BOSHUKHOBEHUIO
OLIMOOK BPEMEHH UCIIOJIHEHHUS, U3-3a KOTOPBIX BHIMOJIHEHUE TPOrpPaMMbl MOXKET IPEpBATHCS.

Co3nanne 00beKTa ¢ NOMOIIBLI0O HOBOIO KJjlacca

1. Henkuure B OOo3peBaTene pemeHuit Ha 3Hauke Forml.vb, a 3arem Ha
KHONKeOTKpHITH B KOHCTpyKTOpe. [losButcsa nntepdeiic nonp3oparens Forml.

2. YroOwl oTKphITh B Pemakrope xoma mpouenypy coositust Buttonl Click, coenaiite
JIBOMHOM IIETYOK MBIIIBbIO HAa KHOTIKE OTOOpPa3uTh 3aNKCh.

3. Bsenute cnenyroliye onepaTopsl NPOrpaMMBbl:

Orta npouenypa coxpaHsieT B o0bekTe ¢ uMeHeM Employee, koTopsiii umeer tun Person,
3HAueHUs, BBEACHHBIE MoJib30BareneM. KiroueBoe cioBo New yKasbplBacT, 4TO BBl XOTHUTE
HEMEIJIEHHO CO037aThb HOBBIM dk3eMIusip oObekTta Employee. Tenepb HyXHO OOBSBUTH
NEpEMEHHYI0 C MOMOIIbI0 Kjacca, CO3/aHHOro BamMu camuMmu! 3aTeM mpouenypa oObsBIsSET
nepemeHHyro ¢ uMeHeM DOB tuna Date. Ona OyaeT XpaHuTh J1aTy, BBEJEHHYIO MTOJIh30BaTEIIEM,
u ycraHaBnuBaeT cBoiictBa FirstName u LastName o0bekra EmployeepaBHbIMEH HMEHH U
(¢baMuIMy, BBEICHHBIM B JIBa OOBEKTAa TEKCTOBBIX MMOJEH (GopMbl. 3HaYeHHE, BO3BpAIIAEMOE
00BEKTOM BBIOOpA J1aThl U BpeMEHH, coxpaHsieTcsa B nepeMenHoit DOB, a nocnennuii oneparop
IporpaMMbl OTOOpaXkaeT OKHO cooOuieHus, coaepkamiee cBorictBa FirstName u LastName, a
TaK)K€ BO3PacT HOBOI'O COTPYJIHHUKA, ONPENEICHHBIM METOAOM Age, KOTOpBIM IpH Iepesade B
Hero nepemeHHod DOB Bo3Bpamiaer nenoe 3HaueHue. Kak TOIBKO BBI ONpEAENHIN Kiacc B
MOJIyJIe KJlacca, ero JIETKO MOXKHO MCIIOJIb30BaTh B MPOIEype COOBITHS.

4. YtoOBbl 3amyCTUTh MIPOrpaMMy, IIeNKHUTE Ha kHonike Hauate otnanky (F5).B cpene
pa3paboTKX MOSBUTCS UHTEP(EIC MoJIb30BaTeNs], FTOTOBBIN K MPHEMY BalllUX JaHHBIX.

5. Bseaute B TekcroBoe moie FirstName Bamie nMms, a B TekcToBoe mnose LastName -
bamumnuio.

6. IllenkHUTe Ha PACKPHIBAIOIIEMCSl CIHCKE OOBEKTa BBIOOpA NaThl U BPEMEHU, H
IPOKPYTUTE €70 10 BallleH JaThl POXKIACHUS.
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CoBer. Bbl MOXxeTe OBICTPO MPOKPYTUTH CHHUCOK, IIEIKHYB B OTKPHITOM JTUAJIOTOBOM
OKHEe 00bekTa BbIOOpa JaThl Ha mose roga. [losBaTcs HeOosblIME CTPENKH MPOKPYTKH, U BbI
CMOJKETE MEePEeXOJHUTh Cpa3y Ha roJ BIEpe] WM Hazal. Takxke MOXKHO OBICTPO MepeiTH Ha
HY>KHBIM BaM Mecs1l, IEJIKHYB Ha [10JIe MEcs1a, a 3aTeM Ha MEcCsIIe B MOSBUBIIEMCS] MEHIO.

Bamma ¢hopma OyneT BBITIISA€TH IPUMEPHO TaK.

7. Ienxkaute Ha kHONKe OTOOpPa3uTH 3anuch. Baia nporpaMMa coxpaHseT 3HAUCHHS
UMEHU U (paMHIIUU B CBOMCTBAX W HCIIOJIB3YeT METOa Age JUIsl BEIYUCICHHS TEKYILIErO BO3pacTa
HOBOTO COTpyIHUKA. [I0sIBUTCS HaIoroBoe OKHO € pe3yiabTaToM.

8. UtoObl 3akpeITh 3TO OKHO cooOmenus, menkaure Ha OK, a 3arem
MO3KCIEPUMEHTHPYUTE C HECKOJIBKUMHU PA3IMYHBIMU 3HaYEHUSIMU JaT, menkas Ha OTodpa3uTb
3anMCch KaXIbIA pa3, KOTJa Bbl MEHSIETE 3HAUCHUE TIOJIS IATHI POXKICHUSI.

®opma npeacTaBieHus pe3yabTara:
1. Tekct nomken ObITh HanucaH mpudToMm Times New Roman, 12. UaTepBan mexmy
cTpokamMu u ab3anamu — 1,5. Otctyn cneBa 1,5. OpueHranus TeKcTa — o LIMPUHE
cTpanulibl. CKpUHILIOTH HEOOX0AUMO Moanucath. HazBanue nmpakTuieckoi padoThl,
1eNTb PabOTHI, X011 padOTHI, BBIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI IOJKHBI OBITH
BBIJICJICHBI KHUPHBIM IIPHPTOM.
3axiroueHue (BbIBObI).
3. CrucoK HCTOIb3yeMOH JIUTEePaTypHI.
KonTpoabHbie Bonpocsi:

Yro Takoe MHCTIEKIHS Kojia?
Kakue Buibl HHCIIEKIIH KO/Ia BI 3HaeTe?
Omnpenenute MOHATHS KJIAcC, SK3EMIUIIP Kllacca, 0ObEKT.
Ha xakue sTansl MOXHO pa30HUTh MPOIIECC CO3IAHMSI SK3EMIUISIPOB KJlacca.
Kak co3mate 0a30BbIi (aiin Ki1acca, KaKOW KOJI OH COICPIKHT.

Kpurtepuu ouenku:

PaboTa BBINOJHEHA IMOJHOCTBIO UM HE COJEPKUT OIIMOOK, CTYAECHT y4yesl U paccMOTpell
0COOEHHOCTH MPEIMETHOIN 00JIaCTH ¥ TPAMOTHO MPEJICTABHII OTYET — OLIEHKA «OTIUIHOY.

PaboTa BBINOIHEHA MOJTHOCTBIO, HO COJIEPKHUT He OoJyiee ABYX OLIMOOK, CTYICHT ydeld U
paccMoTpesl OCOOCHHOCTH TPEAMETHOW O0JaCTW M TPaMOTHO MPEICTaBHI OTYET — OLEHKa

N

orwdPE

«XOPOLIOY.
PabGora BbIMmOnHEHa ¢ omMOKaMM, CTYAEHT HE I[IOJHOCTbIO Y4e€l U PAcCMOTpeEn
OCOOCHHOCTH  MpEAMETHONM o0nacTh MW TPEeACTaBUI  KpaTKUil  OT4eT —  OlleHKa

«yJIOBJIETBOPUTEIBLHOY.
PaGoTa BbINOMHEHA ¢ TPyObIMH OLIMOKAaMU, CTYAEHT HE ydel 0COOEHHOCTH MpeAMETHON
001aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYIOBIETBOPUTEIILHOY.

67



Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AHAJIN3A Ka4YeCcTBa
NPOrpaMMHBIX CPeICTB»
JlaGopaTopnas paGora Ne 8.
TecTupoBanue uHTepdeiica MoJIb30BATEA CPEACTBAMUA HHCTPYMEHTAJIBHOI Cpebl
pa3padoTku
Hean: ¢opmupoBaHHE HaABBIKOB pa3pabOTKM TIpaHUUECKUX IOJIb30BATEIbCKUX
uHTepdeiicoB ¢ ucnonapzoBanueM cpeacts MS Visual Studio 2010.
Boinosnus padory, Bel Oyaere:
ymembw:
— Y2 ucnosnb30BaTh METOJbI IS MOJIYUYEHUs KOJa € 3alaHHON (DYHKIIMOHAIBHOCTBIO
U CTEITIEHBIO KauecTBa.
— V6. onpenensaTs UCTOYHUKYU U IPUEMHUKY TaHHBIX.
— Y9. onleHuBaTh pazMep MUHUMAJIBHOIO HAOOpa TECTOB.
— VY10. pazpabaTbiBaTh TECTOBbIE TAKETHI U TECTOBbIE CLICHAPHH.
— VY11. BBIABAATH OIIMOKHK B CUCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CIIELU(PHUKALIUH.
— VY13 BBINONHATH TECTUPOBAaHUE UHTEIPALIUU.
— VY16 BBINIONHATH PyYHOE M ABTOMAaTU3UPOBAHHOE TECTUPOBAHME INPOTrPAMMHOIO
MOJTYJIS.
MarepuanbHoe o0ecniedeHne: IEPCOHANIBHBIN KOMIIBIOTED, CPela MPOrpaMMHUPOBAHMS
Visual Studio 2019.

3aganue:
1. Onpenenuth TpeaIMETHYIO o001acTh W chepy NTPHUMEHEHHUS MPOTPAMMHOIO
MPOIYKTA.

2.  OnpenenuTth HEICBYIO aAYIUTOPHIO.

3. Iloctpoutp  ommcarenbHyl0  Mojenb  monb3oBarens  (mpoduns). Ilpu
HEO0OXOIUMOCTH — BBIICTUTH TPYIIIBI MTOJIb30BATENEH.

4.  CdopmMupoBaTh MHOXKECTBO CIIEHAPUEB IMOBEICHUSI TTOJI30BATEICH HA OCHOBAaHUH
COCTaBJIEHHOW MOJIEIH.

5.  Bpuienuth (QyHKIHOHAIBHBIE OJOKH MPHIOKEHUS M CXEMY HABHTAIUH MEXKITY
HUMHU (CTPYKTYpY JHUajora).

6. IIpoBectu TecTpoBaHue HHTEPQEIca MOIH30BATEIIS.

Kparkue TeopeTuueckue cBeeHHA:

Teo Mannen B cBoelt paboTe BbIJENsAET YeThIpe dTana pa3paboTKH MOJIb30BaTEIbCKOIO
uHTepdeiica, a UMEHHO:

— cOop u aHayM3 HHGOPMALIMHU OT MOJIb30BaTelNeH;
— pa3paboTKa MOoJIb30BaTEIbCKOTO HHTEpdEica;
MIOCTPOCHHE TI0JIH30BATEIBCKOTO HHTEp(detica;
MIOJITBEPKICHUE KauecTBa MOJIh30BATEIHCKOTO HHTEpdeiica.
[lepBblii mar — omnpeneneHne npoduis momb3oBatens. [Ipodwune momp30BaTENs
OoTBeYaeT Ha Bompoc: «YTo mpeacTaBiseT Hall Mojb30Bareib?». OH MO3BOJISET HAM COCTaBUTh
npeJcTaBIeHNE O BO3pacTe, 00pa30BaHUM, MPEIIOYTEHUSIX OTH30BATEICH.

Bropoii mar — aHaiau3 CTOsIIUX Mepe;] MoJIb30BaTeIIMH 3a/1a4.

AHamM3 CTOAMMX Tepe MOJB30BATEISIMH 33/1a4 — 3TO OIMpPEIeNIEHHE TOTO, YeTO XOTAT
MOJIb30BATENH U KAKUM 00pa3oM OHM COOMPAIOTCS peliaTh CBOM 3a/1auH.

KoHnenryanpbHOE TPOEKTHPOBAHUE €CTh OMNpENeNIeHHe OOmell CTPYKTYpBl W
B3anMojeiicTBus mpoaykra. [lo ompenenenuto Anana Kymepa, KOHIENTyaabHbIC MPHHIIUITHI
MPOCKTHPOBAHUS «IIOMOTAIOT OIMPEIENIUTh CYITHOCTh MPOIYKTa M €r0 MECTO B 0OJIee MHUPOKOM
KOHTEKCTE MCII0JIb30BaHMsI, KOTOPBI TpeOyeTCsl MOJIb30BaTENAM.

KonuenTyanbHOE IPOEKTUPOBAHKE BKIIIOYAET:
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— ompezneneHue Tuna uHTEpderica Oyaymiero mpuiaokeHus (MOHOIOJIbHBIA, BPEeMEHHBIH,
(hOHOBBIN);
— OpraHu3anuio HHPPACTPYKTYPhl B3aUMOACHCTBUS,

CoruacHo onpezenenuto Anana Kynepa, Tun uarepdeiica onpenenser noBeIeHUECKYI0
CYLIHOCTb IIPOAYKTA, TO €CTh TO, KaK OH HpPEIbsBIACT ceOs mojib3oBaremto. Tum unrepdeiica —
3TO CHOCOO ONMUCATh TO, KAK MHOTO BHUMAHUS TOJIb30BATENb OYIET YACIATh B3aUMOJCHCTBUIO C
IPOAYKTOM, U KaKUM 00pa3oM NPOJIYyKT OyJeT pearupoBaTh Ha 3TO BHUMAHUE.

Crenyer OTMETUTH 3aBHCHMOCTb THIIa MHTEp(deiica OT UCIONb3yeMON TEXHHYECKOU
1aTGOPMBI: MIEPCOHATBHOIO KOMIIbIOTEpa, MHTEpHEeT, MH()OPMAMOHHBIA KHOCK, MOOMIIBHOE
YCTPOMCTBO, OBITOBAsI TEXHUKA.

[IpuMeHUTENBPHO K IporpamMMaM, KOTOpbI€ pa3pabaThIBalOTCS MJIsi COBPEMEHHBIX
IIEPCOHANIBHBIX KOMIIBIOTEPOB, B JIMTEPATypE TaKKE MCIOJIb3YEeTCd TEPMHUH «HACTOJIBHOE
IIPUIOKECHUEY.

WuTepdeiic HACTONBHBIX MPHUIOKEHUHA MOXKHO OTHECTH K OJHOMY M3 TPEX THUIIOB:
MOHOTIOJIbHBIH, BpeMEHHbIN U (DOHOBBIH.

K npunoxxeHusiM MOHONONbHO20 Muna OTHOCATCS IMPOIPAMMBI, KOTOPBIE IOJIHOCTBIO
3aBJIaJICBAlOT BHUMAHUEM I10JIb30BATENs HA JUIMTEIbHBIE NIEPUOJBI BpeMeHH. [l IpOAYyKTOB C
MOHOTIOJIBHBIM MHTEp(eHcoM XapakTepHa JIUTeNbHas paboTa B TEUCHHUE JUTUTEIBHBIX OTPE3KOB
BpeMeHHu. B mponecce pabota mosb3oBaTesiss MOHOIOIBHBIN MPOIYKT SIBJISETCS €r0 OCHOBHBIM
MHCTPYMEHTOM U Npeo0iaaeT HaJ OCTATIbHBIMHU.

[Ipunoxenue epemennoco muna NPUXOAUT U YXOAWUT, Hpeiiiaras oAHY (QYHKLIHIO U
OTrpaHUYEHHBIM HAa0Op CBA3aHHBIX C 3TOM (YyHKIMEH 31IeMEeHTOB ynpasieHus. llpunoxxenue
9TOr0 THIA BBI3BIBAETCA NPU HEOOXOJUMOCTH, JE€NaeT CBOI paboTy M OBICTPO HCYe3aer,
MO3BOJISASL IOJIB30BATENO MPOAOKUTH IPEPBAHHYIO (KaK IpPaBUIO, B OKHE MOHOIIOJIBHOTO
OPUIOKEHUs1) JIeATeNbHOCTh. THUNUYHBIA TOpuUMep CcLeHapus paboThl C  BPEMEHHBIM
npuiiokeHneM — BbI30oB [IpoBomuuka WIiNndows is moucka W OTKpbITHS JIpyroro (daiia B TO
BpeMsl, KOT/Ia MI0JIb30BaTeNb yXKe perakTupyer oaut daitn 8 MS Word.

@DOHOBBIMU Ha3bIBAIOT MPUIIOKEHUS, KOTOPbIE B HOPMAJIIBHOM «pabodyem» COCTOSTHUH HE
B3aMMOJEMCTBYIOT C MOJIb30BaTENEM. Takue MporpaMMbl BBITIOIHSIOT 3a/1a4k, KOTOPBIE B LIEJIOM
BaXHBI, HO He TpeOylOT BMeELIATeNbCTBAa MOJb30BaTens. Ilpumepsl: apaliBep MNpUHTEpA,
MOJIKJIFOUEHUE K CETH.

WNudpactpykTypa B3auMOAEWCTBUS BKJIIOYAET BapHaHThl IOBEJIEHUS IPUIIOKEHUS.
Co3nanue nHGPACTPYKTYPhl B3aUMOJICHCTBHS MPEAIOaraeT BhIOJIHEHHE IIECTH Iaros [2, c.
164]:

Hlar 1. Onpenenenune Gpopm-hakropa, TUIIA IPUIIOKEHHS] U CIIOCOOOB yIIpaBIICHUS.

[ar 2. Onpenenenne GpyHKIUOHATBHBIX U HH()OPMALIMOHHBIX 3JIEMEHTOB.

Hlar 3. Onpenenenne GyHKINOHATIBHBIX TPYI U HEPAPXUUYECKUX CBSI3EH MEXTy HUMH.

[lar 4. MaketupoBanue o011el HHPPACTPYKTYPbI B3aUMOACHCTBUS.

[IIar 5. Co3ganue KIHOYEBBIX CIIEHAPHEB.

[ar 6. BeinonHeHne MpoBEPOYHBIX CIIEHAPUEB AJISl BEpU(PUKALIMH PEILICHUHN.

®opm-pakTop — OSTO 3aBUCUMOCTh BHJA I[0JIb30BATEILCKOTO HHTEpdeiica or
UCTIOJIb3yeMON TEXHUUECKOM MIaT(hOpPMBI.

OyHKIMOHAIbHBIE U WH(GOPMALMOHHBIE JJIEMEHTHI — 3TO 3pUMbIE MPEICTaBICHUS
(GYHKUMH M JaHHBIX, JOCTYIHBIE MOJbH30BATENIO MOCPEICTBOM HHTepdeiica. ITO KOHKpETHbIE
posiBNIeHUS! (PYHKIMOHAIBHBIX U MH()OPMAIIMOHHBIX MOTPEOHOCTEH, BBISIBICHHBIX Ha CTaIuU
BBIpaOOTKHU TpeOOBaHUH.

NudopmaniionHble 3I€MEHThI — 3TO, KaK MpaBWIO, (PyHAaMEHTaJbHblE OOBEKTHI
MHTEPAKTUBHBIX ITPOIYKTOB.

OyYHKIMOHAIBHBIE 3JEMEHTHl — 3TO OMNEPalUH, KOTOPbIE MOTYT BBINOJHSITHCS Haj
UH(POPMALIMOHHBIMU OOBEKTAMU U TPEACTABISIIOIUMH 3TH OOBEKTHI dJ€MEHTaMU HHTepdeiica.
B OGonpmmHcTBE ciyyaeB (DyHKIMOHAIBHBIE 3JIEMEHTBHI MPEACTABISAIOT COOON HMHCTPYMEHTHI,
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pabotatonie ¢ WHGOPMALMOHHBIMHU DJIEMEHTAMH, a TaKXKe KOHTEHHEpPbI, COJepiKallie
MH(POPMALIMOHHBIE YJIEMEHTHI.

MakeTtupoBanue o0mell MHPpacTpyKTyphl B3aumozelicTBusi Ananom Kymepom [2, c.
169] oxapakrepu3oBaHO Kak «(}a3a NPAMOYTOJIBHUKOBY», IIOCKOJIBKY 3CKH3bl OyIyLIero
uHTepdeiica HAaUMHAIOTCS C pa3AeNeHus KaXI0ro MPEICTaBICHHUS Ha MPsIMOYTOJIbHbIE 00JIaCTH,
COOTBETCTBYIOLIIME TAHEISIM, JJEMEHTaM YIpPaBJICHUs U JAPYIMM  BBICOKOYPOBHEBBIM
KOHTeHHepaM. 1Ipu 3ToM KaxaoMy IpPsIMOYIOJBHHUKY JAETCSA CBOE HA3BaHME M IIOKA3BIBACTCH,
KakuM 0o0pa3oM OJiHa Ipymia 3JI€MEHTOB MOXKET BIMATh Ha apyrue. CoaepxareiabHO 3TOT Liar
OpeHa3HaueH MJIs WCCIICAOBAHUS PA3JIMYHBIX BAPHUAHTOB MPEACTABICHUS HHPOpPMAIUM U
(YHKLIMOHAJIBHOCTH B UHTEpdelice, IPH ITOM 3aTpaThl HA BHECEHUE U3MEHEHUHN JI0JKHBI OBbITh
MUHUMAaJIbHBI.

M3BecTHBI 1Ba BUAA MAaKETOB: € )KECTKOW KOMIIOHOBKON U 0€3 KOMIIOHOBKH.

IIpu 3TOM MakKer ¢ )KECTKOM KOMIIOHOBKOM:

— COAEP)KUT B3aUMHOE PACIHOJOXKEHHE HJIEMEHTOB U BU3YaJIbHYIO HHGPOpPMALMIO O
IPUOPUTETAX;
— OrpaHuuuBaeTr paboTy rpadu4eckoro nqu3aiiHepa.
O AJas MakeTa 6€3 KOMIOHOBKH XapaKTEePHO TO, YTO OH:
— HE COJCPXKHT IpaduuecKoro MpeaCTaBICHHUS HIEMEHTOB;
— COJEpP)KUT TEKCTOBOE OIKMCAHUE DJIEMEHTOB U UX IPUOPUTETOB;
— HE orpaHu4MBaeT paboTy rpaduyecKoro au3aiHepa.

Cuenapuii onpenensiercss Ananom Kyrepom kak cpeACTBO OMHCaHUSI UI€ATBLHOTO IS
[0JIb30BaTENsl B3auMoJIeicTBUA. VICTOKM 3TOr0 MOHATHS BOCXOJAT K IyOJIMKALUsAM COOOIIeCTBa
HCI (Human-Computer Interaction — B3aumojeicTBHE 4eIOBEKa M KOMIIBIOTEpa), TJEC OHO
YBSI3BIBAJIOCH C YKa3aHMEM Ha METOJ pelleHMsl 3a/1ad MPOEKTUPOBAHUS Yepe3 KOHKPETH3alUIo,
KOTOpas TOHUMAajach KakK HWCIIOIb30BAaHUE CIIEIHATFHO COCTABICHHOTO pacckasza, YTOOBI
OJIHOBPEMEHHO KOHCTPYMpOBaTb M WIIIOCTPUPOBAaTh IPOEKTHBIE pemeHus [2, c. 148].
[IpuMeHeHre ClieHapHOro MOJXO0Ja K IMPOEKTHPOBAHMIO, KaK IMOKazaHo B KHure Ksppomna
«Making Use» (Carroll, 2000), cocpetoTo4eHO Ha ONMHUCAHUU TOTO, KaK MOJIb30BATENH PEIIatOT
3a7ayi. Takoe OnucaHUE BKJIIOYAET XapaKTEPUCTUKY OOCTAaHOBKM paboueill cpeibl, a Takke
areHTOB, WJM JEHCTBYIOUIMX JMI, KOTOpbIE SBISIOTCA aOCTPAaKTHBIMU MPEICTaBUTENISIMU
IIOJIB30BAaTENEH.

CueHapuy, OCHOBaHHBIE Ha MEPCOHAXKAX, €CTh KPAaTKUE OMMUCAHUs OJHOTO MM Oosee
NEepPCOHAXEW, MPUMEHSIOMIMX MPOrpPaMMHBIM MPOIYKT A JAOCTH)KEHHSI KOHKPETHBIX LENeH.
CueHapuu MO3BOJISAIOT HAYMHATH NPOEKTUPOBAHUE C PAcCKas3a, ONMMCBHIBAIOIIETO MJICAIbHBINA C
TOYKH 3PEHHUS MTEPCOHAXKa ONBIT, IPU 3TOM (POKYCUpPYS BHUMAHUE Ha JIIOJISX, UX 00pa3e MbICIH U
MIOBE/ICHUH.

[Ipomiecc BbIpaOOTKM TpeOOBaHWUN C HCIOJIB30BAHUEM TIEPCOHAXKEW M CIICHApHEB
COCTOMT M3 CIEAYIOUIUX MATH 1aroB:

[ar 1. [ToctanoBka 3a1a4 1 onpenenaeHue oopasa MpoayKTa.

[Iar 2. Mo3roBoi mrypm.

[IIar 3. BeIsBieHUE OKUJAHUN IEPCOHAKEMN.

[ar 4. PazpaboTka KOHTEKCTHBIX CIIEHAPHEB.

ar 5. BeisgBnenue TpebOBaHUIA.

KitroueBoil crieHapuii OnMCBHIBa€T B3aUMOJICHCTBUE MTEPCOHAXKA C CUCTEMON B TEPMHUHAX
JIeKCUKOHAa MHGPACTPYKTYypbl B3aumojeicTBus. OH OTpa)kaeT MarucTpalibHble IYTH BHYTPHU
uHTepdeiica, UCIoNb3yeMble MEePCOHaKEM Yallle Bcero (Hampumep, exenHeBHO). KitoueBble
CIIEHapUU COCpeloTOYeHbl Ha 3ajayax. Hampumep, B ciydyae NpuIOKeHUS Ui pabOThI C
AIIEKTPOHHOM MOYTOH KIIFOYeBbIe IEHCTBUS — 3TO MPOCMOTP U CO3/1aHHE HOBBIX COOOIIEHMIA, a HE
HACTpOIika HOBOI'O ITOYTOBOIO CEpBEPA.

KitoueBble cuieHapuM, Kak IPaBUIIO, SIBJISIFOTCSI PE3YJIbTaTOM Pa3BUTHS KOHTEKCTHBIX
CIIEHapHeB, HO LIEIECHANPABICHHO ONMCBHIBAIOT B3aUMOJEHCTBHE IEPCOHAXKa C pa3IMYHBIMU
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(GYHKUMOHATIBHBIME M HMH(OPMAIMOHHBIMM ~ 3JIEMEHTaMM,  COCTaBIIIOIIMMH  OOILYIO
UHQPACTPYKTYpPY B3aUMOJECHCTBUS.

KoHTekcTHBIE ClIEHapUU COCPEIOTOUYEHbI Ha LIENAX, K€ KIHOYEBBIE CLIEHapUHU OOJIblIe
COCPEOTOUEHBl Ha 3aJayaX, HaMEKH Ha KOTOpble MM ONMCAaHUS KOTOPBIX colepiarcsi B
KOHTEKCTHBIX CLIEHApHSIX.

BbinosiHeHne padoThbI:

B kadecTBe OCHOBBI MJIs BBITIOJHEHUS JaHHOW J1a00paTOpHON pabOTHI MpeiiaraeTcs
UCIIOJIb30BaTh OJHO U3 paHee pa3pabOTaHHBIX MU IPUI0KEHUH.

IpeamerHass obaacte W cpepa npuMeHeHus. IIpaBuibHOE oOIpeneeHUE 3STHX
acIIeKTOB fBISIETCA OCHOBOM Ay pa3paboTku Ul B 4acTHOCTH M BCEro NMPUIIOKEHHUS B LIEJIOM.
OmnpeneneHue 1e1eBOi ayIUTOPUM, HAMIPABIICH HA BBIICICHUE U3 OOIIEH MacChl IpymIibl (MU
IpyMnIl) HOTEHIHMAJIbHBIX I10JIb30BaTeNIel pa3pabarbiBaeMoil mporpammsl. EcTecTBEHHO, 4TO
LeNd, 3aJadd, CHOCOOHOCTM W BO3MOXKHOCTH TPYMII TOJb30BaTeneld OyayT CyIIeCTBEHHO
pas3InyaThes.

Mopaeab moJib30BaTeNs, WK npoghus, OpMHUPYETCS B pe3ysbTaTe aHAN3a IETEBBIX
rpyni. OHa oTpakaeT HauOoJjiee OOIMe YepThl, XapaKTepHbIe JUIs MpeACTaBUTENCH TpyNIbl U
MOYKET MPECTABIATH CIEIYIONIYI0 HH(OPMAIIHIO O MOJIb30BaTele:

- coLMaJbHBbIE U JeMorpaduuecKkue XapakTepUCTUKU (BO3pacT, MOJ, OCHOBHOU SI3bIK, POJ

3aHITHIA, TOTPEOHOCTH, IPUBBIYKU U T.I1.).

—  YpOBEHb KOMIIBIOTEPHOW I'PaMOTHOCTH.

— LeJb U 33J]a4, PELIaeMbl€ MI0JIb30BATEIIEM.

- OokpyxeHue (pabouee MecTo, KOHGUrypamus o00OpylOBaHMs, HCIOJIb3yeMast

olepalMoOHHasl CUCTEMA U T.II.)

- TpeOoBaHuUs, crielU(PUUHBIE JJ11 KOHKPETHOH 11€JI€BOM IPYIIIbI.

[locne BblAENEHUsT OAHOIO MJIM HECKOJBKUX OCHOBHBIX Ipoduieil mojp3oBareneii u
OIpesieNIeHus 3a/a4, CTOALIMX Mepe]] HUMHM, IEPEXOJAT K CIeIyIoLeMy 3Taly IPOeKTUPOBAHHUS.
OH cBs3aH C COCTaBJI€HUEM MOJIb30BAaTEJbCKHX cueHapueB. CieHapuii — 3TO ONMCaHUE
JeMCcTBUM, BBIMOIHAEMBIX IOJIb30BaTeNIeM B paMKax peIIeHUs KOHKPETHOH 3ajlaudM Ha IMyTH
JOCTHXEHUS ero 1enu. O4eBUAHO, YTO JOCTUTHYTh HEKOTOPOU 1€ MOXHO, pemiast psij 3ajau.
Kaxnyio ux HHMX MOJB30BaTelb MOXET peIIaTh HECKOJBKMMHU CIIOCOOaMH, ClIe0BATENbHO,
JOJKHO OBITh C(OPMHUPOBAHO HECKOJIBKO cleHapueB. UYeM Oomblie HUX OyAeT, TeM HHKE
BEPOSITHOCTH TOT'0, YTO HEKOTOPbIE KIIFOUEBBIE OOBEKTHI U ONepalu OyayT YIYIIEHBI.

dopma npeacrabiieHus pe3yJabTara:

1. Texct gomxkeH ObITh HanucaH mpudrom Times New Roman, 12. IHTepBan mexay
cTpokaMu u ab3amamu — 1,5. Otctyn cnea 1,5. OpuenTtanus TeKkcTa — o LIMpUHE
cTpanuibl. CKpUHIIOTH HEOOXOUMO nonucaTh. HazBanue npakTuyeckoi paboThl,
eNTb pabOTHI, X0 pabOTHI, BBIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI IOJKHBI OBITH
BBIJICJIEHBI KUPHBIM IIPUPTOM.
3axiroueHue (BbIBODI).

3. CHHCOK HCIIONIb3YeMO TUTepaTyphbl.
KoHTpoJbHBIE BONIPOCHI:
Uro Takoe unTepdeiic?
Kaxkue Tumbl mosib30BaTeIbCKUX HHTEPPEHCOB CYIIECTBYIOT?
[lepeuncaure 3Tansl pa3pabOTKH MOJIb30BATENLCKUX HHTEP(ECOB?
K kakomy tumy wHTepdeiicoB OymeT OTHOCHUThCS HHTepdeic, pa3padOTaHHBIA B
JTaHHOU 1abopaTopHOii padboTe?
Kakue Mmogenu natepdeiicoB CymecTByroT?
Kakas monens untepdeiica Oyaer ucrnoyib30BaHa B JaHHOM padote?
Yro Ttakoe nuanor?
Kakue THIbI T1aoros CymecTByoT?
Kaxkue dopmer nuanora Ber 3naere?
10 Kakoii Tun nuanora u kakast popma auanora OyeT UCIONIb30BaHa B JaHHOM padote?
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Kpurepun onenkn:

PaGoTa BBINOJIHEHA MOJHOCTBIO U HE COJEPKHUT OIIMOOK, CTYJEHT ydel M PaccMOTpeln
0COOEHHOCTH MPEIMETHOM 00JIaCTH ¥ TPAMOTHO MPEJICTABHUI OTYET — OLIEHKA «OTIUIHOY.

PaGoTa BBINOJIIHEHA MOJIHOCTBIO, HO COJEPKHUT He OoJyiee ABYX OLIMOOK, CTYIAEHT ydeld U
paccMOTpesl 0COOEHHOCTH IpPEAMETHOH 00JacTH M IPaMOTHO IPEJICTaBUI OTYET — OILICHKa
«XOPOLIO.

PaGora BbImosHEHAa ¢ OWmIMOKAaMH, CTYAEHT HE IIOJHOCTBIO Y4ell M pacCMOTpel
O0COOEHHOCTH  IpPEeIMETHOM 00nacTH W MNPeICTaBMI  KpaTKUMl  OT4eT —  OLIEHKa
«KYAOBJICTBOPHUTCIILHOY.

PaGoTa BbINOMHEHA ¢ rpyObIMHM OLIMOKAaMH, CTYAECHT HE ydel OCOOEHHOCTH MpPEeAMETHOM
001aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYIOBIETBOPUTEIILHOY.
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Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AHAJIN3A Ka4YeCcTBa
MPOrpaMMHBIX CPEACTB»
JlaGopaTopnas pa6ora Ne 9. PazpaGoTka TecTOBBIX MOAYJ/Ieli POEKTA A/ TeCTUPOBAHMA
OTIeJIbHBIX MOAYJIel

Henab: Os3HakomileHHE C BHJAMU ONTHMHU3ALMM  IIPOrPAMMBbl,  ONTHUMH3ALMS

WH/IMBUYaJIbHOTO MOJYJISl IO BBIOpaHHOMY IapaMeTpy (BpeMs BBIIOJIHEHHsI, 00BEM MaMITH).
Boinosinus patoty, Bel Oyaere:
ymembp:

— ¥Y9. onleHuBaTh pazMep MUHUMAJIBLHOTO HA0Opa TECTOB.

— VY10. pazpabaTbiBaTh TECTOBbIE TAKETHI U TECTOBbIE CLICHAPHH.

— VY11. BBIABIATH OIIMOKHK B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE ClieU(pUKALUH.

— V12 wuncnonb30BaTh  pa3iMYHbIE TPAHCIIOPTHBIE IIPOTOKOJBI M CTaHAAPTHI

dbopmaTrpoBaHUs COOOIICHUIA.
— VY13 BBINONHATH TECTUPOBAHUE UHTEIPALIUU.
— VY16 BBINOAHATH PYYHOE M ABTOMATU3UPOBAHHOE TECTUPOBAHHME IMPOTrPAMMHOIO
MOJYJIS.

MarepuanbHoe o0ecniedeHne: IEPCOHANIBHBIN KOMIIBIOTED, Cpela MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3aganue:

Pazpaborare TecToBbIE MOIyJEH MPOEKTa IS TECTUPOBAHHS OTACIBHBIX MOJYJEH,
IPOBECTH ONTUMM3ALMIO IPOrPaMMBI 110 BHIOpAaHHOMY IapaMeTpy.

Kparkue Teoperuyeckue cBeleHUs:

Ontumuzaiuss — npeoOpa3oBaHUE MPOTrPaMMBbl, COXPAHAIOLIEE €€ CEMaHTHUKY
(KOHCTPYKIIMHU fA3bIKa IPOTPAMMUPOBAHMS), HO YMEHBILAIOLIUE €€ pa3Mep U BPEMS BBIIIOJTHEHHUS.

Bunel onTumMu3anus nporpaMmsl:

J riob6anpHas (Bcell MporpaMmel);

. JOoKaJlbHas (HECKOJBKMX COCEQHHMX OIEepaTopoB, 0Opa3yroMX JIMHEHHBIN
y4acToK);

. KBa3wIOKalpHas ((parMEeHTOB MpOrpaMMbl  (PUKCUPOBAHHOM  CTPYKTYpBHI,

HanpuMep, LIUKIIOB).

CnocoObl ONTUMH3AIIH:

1. Pa3rpy3ka y4acTKOB MOBTOPSIEMOCTH: BBIHECEHHE BBIYMCICHHI M3 MHOTOKPaTHO
MPOXOJUMBIX ~HCIOJNHSIEMBIX YYacTKOB TMPOTpAaMMbl Ha YYacTKH MPOTPAMMBI, PEIKO
npoxoaumsele. Takum 06pa3oM, 3TO IpeodpazoBaHueE Tela IUKIAa N PEKYPCHUBHBIX MPOLIETYP.

2. YopolueHue JeHCTBUIA: yaydllleHue MPOrpaMMBbI 3a CUET 3aMEHbI IPYII BIUUCIECHUN
Ha TPYIIY BBIYMCICHUHN, TAIOIMIUX TOT K€ PEe3yJbTaT C TOYKU 3PEHUS BCEH MpPOrpaMMBbl, HO
MMEIOIINX MEHBIIYIO CI0KHOCTb.

a) yIpolleHue ACHCTBUN MPOUCXONUT MPU 3aMEHE CIIOKHBIX OTNEPAINil B BBIPAKECHUIX
6onee npocteimu: x / 0.4 -> x*0.25;

0) npeoOpa3oBaHre MO OOBEAUHEHUIO WM PACWICHEHHUIO IUKIJIOB, TIO TIEPECTAaHOBKE
3aroJIOBKOB IIUKJIOB, M0 YAAJICHUIO U30BITOYHBIX BEIPAKEHUH (3aMEeHE UX HA TIEPEMEHHYIO).

3. Peanmzarus nedcTBUS: JEUCTBUS HAJ KOHCTAHTAMH 3aMEHSIOTCS Ha KOHCTAHTHI,
JUKBUAAIMS KOHCTAHTHBIX paclo3HaBaTesell -3aMeHa YCIOBHOIO OIEpaTopa Ha OJHY U3 €ro
BETBEH, €CIIM €ro BEIOMpAIOIee yCIOBHUE-BhIpAKEHUE UMEET TTOCTOSTHHOE 3HAUYCHUE, YIAICHUE U3
MIpOrpaMMbl HEHYKHBIX M€PEChUIOK BU/IA:

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

4. Ywuctka mnporpammbl (ynajJe€HUE HEHYKHBIX KOHCTPYKLHM): HEJOCTHKUMBIX
OTIEPATOPOB, CYIIECTBEHHBIX OMEPaTOPOB, HEUCIIOIB3yEeMbIX TIEPEMEHHBIX, BUIOB, OTIEpaIUii.

5. CokpaieHue pasmepa MporpaMMbl: BBIHECEHHE OJMHAKOBBIX KOHCTPYKIUH B
HAYaJbHYI0O WM KOHEYHYIO TOYKY MPOrpaMMbl; MOMCK B MpPOTrpamMMme IMOXOXKUX OOBEKTOB U
dbopMUpOBaHKE UX B BHJIC TIPOIEAYPHI.
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6. DKOHOMUSI IIaMATHU ~YMCHBIIICHHUC O6’beMa naMATH, OTBOJUMBIC oz
nH(pOpMaIMOHHBIE 0OBEKTHI MPOTPaMMBbI (HAIIPUMED, TTapaMeTPhl TPOLIETYPHI).
BoinosiHeHue padoThI:

1. JInsa vHAMBUAYaIBLHOTO MOJYJISl BEIOpATh MapaMeTp ONTUMH3AINU U ONPEACTUTh €T0
KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

2. [IpoBecTr oNTUMH3ALMIO IPOTPAMMBI 110 BBIOPaHHOMY ITapaMeTpy.

3. CpaBHUTH XApPAKTEPUCTUKU HCXOJHOIO MOIYJA M MOAYJSA, IOIYYEHHOTO B
pe3ynbTaTe ONTUMU3ALUN.

4. Odopmutps oOTUYeT, coOAepXKalUil omnucaHue, OOOCHOBAaHHME U  PE3YJIbTATHI
ONTUMU3ALMH IPOIPAMMBI.

®opma npeacTaBieHus pe3yabTara:

1. Texkct nomxken ObITh HanucaH mpudToMm Times New Roman, 12. UaTepBan mexmy
cTpokamMu u ab3anamu — 1,5. Otctyn cnea 1,5. Opuenranus TeKcTa — o LIMPUHE
cTpanuibl. CKpUHIIOTH HE0O0X0UMO noanucars. HazaHnue npakTudeckoit paboTsl,
1eNTb PabOTHhI, X0 padOTHI, BBIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI JIOJKHBI OBITH
BBIJICJIEHBI KUPHBIM IIPUPTOM.

2. 3axiouyeHue (BBIBOJIBI).

3. CHnMcoK HCIOJIb3yeMO TUTepaTyphl.

KonTposabHbie Bonpochkl:

1. IToueMy HEOOXOAMMO MPOBOAUTH ONTUMM3ALINIO, @ HE MUHUMU3ALUIO IPOrPaMMbl?
2. Ot 4ero 3aBUCHUT BBIOOP METOAA ONTUMH3ALUU?

3. Iloyemy GoJibIIO€ BHUMAHHE YIENIAETCS LIUKINYECKUM ydacTKaM?

4. K KakuM HEXeIaTeIbHBIM MOCIIEICTBUSIM MOXKET IPUBECTH ONITUMH3AIIHS?

Kpurepum ouenku:

PaboTa BBIITOTHEHA MONHOCTBIO W HE COJEPKHUT OIMIMOOK, CTYJCHT y4el M PacCMOTpe
0COOEHHOCTH NMPEeIMETHOIN 00J1aCTH ¥ TPAMOTHO MPEJICTABHII OTYET — OLIEHKA «OTIUYHOY.

Pabota BhINOTHEHA MOTHOCTHIO, HO COJEPKHUT HE Oosee NBYX OMMOOK, CTYAEHT y4yel U
paccMoOTpesl OCOOCHHOCTH MpeIMETHOM 00JacTH W IpaMOTHO NPEACTAaBMII OTYET — OIEeHKa
«XOPOIIIO.

PaGoTta BbIMONHEHa C OWIMOKaMH, CTYIEHT HE TIOJHOCTBIO Y4el U paccMOTpen
OCOOCHHOCTH  MpEAMETHONM o0lacTh M TpeACTaBUI  KpaTKUil  OoT4eT —  OLEHKa
«yJIOBJIETBOPUTEIHHOY.

PaGora BeImonHeHa ¢ TpyObIMHM OLIMOKAaMH, CTYJEHT HE y4el OCOOEHHOCTU NMpEeAMETHOMN
001aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIBLHOY.
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Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AaHAIN3A Ka4eCTBa
NPOrpaMMHBIX CPeACTB»
IIpakTuyeckas padora Ne 4. BoinosiHeHHe GyHKIIMOHATBHOTO TECTHPOBAHUS
Henab: onucate HaOOp TeCTOBBIX clieHapueB ais Bepudukanuu 110. OntuMuzupoBarthb
TecTOBBIA HaOOp. HayuuThest cocTaBisaTh ciennukanuio 1 pa3paboTKH TECTOB.
Boinosnus padory, Bel Oyjaere:
ymembw:
— V9. ouleHuBaTh pazMep MUHUMAIBLHOIO HAOOpa TECTOB.
— VY10. pazpabaTbIBaTh TECTOBBIC MAKETHI U TECTOBBIE CIICHAPHUH.
— VY11. BBIABIATH OIIMOKH B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIU(DUKAIIHIA.
— V12 wucnonb3oBaTh pas3iidyHble TPAHCIOPTHBIE IIPOTOKOJIBI M CTaHAAPTHI
dbopMaTUpOBaHUs COOOIICHUH.
— V13 BbINOJIHATH TECTUPOBAHUE UHTETPAIUH.
— VY14 opranu3oBbIBaTh NOCTOOPAOOTKY JaHHBIX.
— VY16 BBINONHATH PYYHOE M ABTOMATU3UPOBAHHOE TECTUPOBAHHE MPOTPAMMHOIO

MOYJIS.
— V17 wucnonb3oBaTh HMHCTPYMEHTAIbHBIE CPEACTBA OTJIAAKA IPOIPAMMHBIX
IPOJYKTOB.
MarepuajbHoe obecnmeveHme: [ePCOHABHBIHI KOMITBIOTED, cpena
nporpamMupoBanus Visual Studio 2019.
3aganue:

CocTaBuTh CHeI_II/I(I)I/IKaI_II/IIO I TECT HHSaﬁHa caﬁTa, COTJIaCHO BallEMy BapHAHTY,
HCIIOJIB3Ys NOJTYYCHHBIC BBIIIC 3HAHWA. OCHOBBIBasICh Ha CHGIII/I(l)I/IKaIII/II/I Tpe6OBaHHfI, HaIlumcaTb
Ha6op TECT-KEHCOB 1A TCCTUPOBAHHA camra.

KpaTkue TeopeTnyeckue cCBeieHUA:

OYHKIMOHATBHOE TECTUPOBAHUE pacCMaTpUBAET 3apaHee YKa3aHHOE IIOBEJIEHUE U
OCHOBBIBAETCS Ha aHaiM3e crneuupukanuil GyHKIHOHAIBHOCTH KOMIIOHEHTa WJIM CHUCTEMBI B
LEJIOM.

@OyHKIMOHATbHbIE TECTHI OCHOBBIBAIOTCS Ha (DYHKIUAX, BHITOTHAEMbIX CUCTEMON, K MOTYT
MMPOBOAUTHECA Ha BCEX YPOBHAX TCCTUPOBAHHA (KOMHOHGHTHOM, HHTCIrpalfluOHHOM, CUCTEMHOM,
npueMoyHoM). Kak mpaBuio, 3Tu (QyHKIUHM OMMCHIBAIOTCA B TPEOOBaHMSX, (PYHKIIMOHAIBHBIX
cnenuuKanusax Wi B BUAE CIy4yaeB HCIOIb30BaHUS CUCTEMBI (Use cases).

TectupoBanue GyHKIIMOHAILHOCTH MOXKET MPOBOAUTHCS B JIBYX aCMEKTaX:

1. TtpebGoBanus
2. Ou3HEC-TPOIECCH

TectupoBanne B  NEPCIEKTHBE  «TpeOOBaHUS»  HMCHOJIb3YeT  CHEUU(UKALNIO
(YHKIMOHATIBHBIX TPEOOBAaHMI K CHCTEME KaK OCHOBY JUIsl qu3aiiHa TecToBBIX ciydaeB (Test
Cases). B aTom ciiydae He0oOX0IMMO clieaTh CIIUCOK TOT0, YTO OyJIeT TECTUPOBATHCS, a YTO HET,
IpUOPUTE3UPOBATh TPeOOBaHUS HAa OCHOBE PUCKOB (€CIM 3TO HE CHENaHO B JOKYMEHTE C
TpeOOBaHUSIMHU), @ HA OCHOBE ITOT0 MPUOPHUTE3UPOBATH TECTOBBIE CIleHApHU (test cases). DTo
MO3BOJIHUT C(OKYCHUPOBATHCS U HE YITYCTUTH NIPH TECTUPOBAHUHU Hanboiee BaXKHbIM (QyHKIIMOHAI.

TectupoBaHue B NEpPCIEKTHBE «OU3HEC-TIPOLECCH» HCIONb3YEeT 3HAHHE 3THUX CaMbIX
OM3HEC-TIPOIIECCOB, KOTOPBIE OMUCHIBAIOT CIIEHAPUU €KETHEBHOI'O UCIIOJIb30BAaHUS CHCTEMBI. B
3TOH MepCreKTUBE TeCTOBbIE clieHapuH (test scripts), Kak MpaBMIIO, OCHOBBIBAIOTCS Ha CIIydasx
HCITOJT30BAHUS CUCTEMBI (USE cases).

[TpeumymiectBa GyHKIIMOHAIBHOTO TECTUPOBAHMS:

— HMUTUPYET PaKTUYECKOE NCIOJIb30BAHNE CUCTEMBI;

Henocrarku ¢yHKIMOHATBHOTO TECTUPOBAHMS:

— BO3MOXHOCTb  YNYIIEHUS JIOTMYECKMX OIIMOOK B  IPOrpaMMHOM
o0ecIIeueHn ;
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— BEpOSATHOCTH U30BITOYHOT'O TECTUPOBAHUSI.

JlocTarouHo  pacmpoCTpaHEHHOW  sIBISETCS ~ aBTOMAaTH3alus  (PYHKIIMOHAIBHOTO
TECTUPOBAHUSL.

Tecmoswiii ciyuaii (Test Case)

TecrToBblii cayuaii (Test Case) - 310 apredakT, ONMUCHIBAIONINI COBOKYITHOCTh IIIaroB,
KOHKPETHBIX YCJIIOBUH W MapaMeTpOB, HEOOXOIUMBIX JIJISi IPOBEPKH pPEaN3alUU TECTUPYEMOMH
GyHKIMY WK €€ 4acTH.

[Tox TecT KeicoM MOHUMAETCS CTPYKTYpa BUIA:

Action > Expected Result > Test Result

[Tpumep:

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

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

Buowvr Tecmosvix Cnyuaes

Tect Kelchl pa3IestoTCs 0 0XKMIaeMOMY pe3yiIbTaTy Ha MIO3UTHUBHBIE U HEraTUBHbIE!

[1o3UTHUBHBIM TECT KEWC HUCIOIb3YET TOJIBKO KOPPEKTHBIE [aHHbIE U IMPOBEPSET, YTO
NPUJI0KEHNE TIPABUIIBHO BBITIOJHUJIO BBI3BIBAEMYIO (DYHKIIHUIO.

HeraTuBHbIN TECT KelcC onepUpyeT KaK KOPPEKTHbIMU TAK U HEKOPPEKTHBIMHM JIaHHBIMU
(MMHMMYM | HEKOPPEKTHBIM MapaMeTp) U CTaBUT LIEJIbIO MPOBEPKY UCKIIOUUTEIBHBIX CUTYaLUH
(cpabaTpIBaHME BAIUJATOPOB), @ TAKXKE MMPOBEPSIET, UTO BhI3bIBAEMAasi MPUIOKEHUEM (YHKITHUS HE
BBITOJIHAETCS IIPU CpadaTbIBaHUU BaJIUIaTOpPA.

Cmpyxmypa Tecmoswix Cnyuaes (Test Case Structure)

Ha mpocropax mHTEpHETa BBl CMOXETE€ HANTH OYEHb MHOTO MH(GOpPMAIMH O CTPYKTYpe
TECT KelCOB, YPOBHE MX JIETATU3AMH M KOJINYECTBE IPOBEPOK B HUX, s COOMPAIOCh PACCKa3aTh
0 MOAX0/I€ UCIIOJIB3YEMOM MHOM, U KOTOPBIN 51 XOUY HPEUI0KHUTH UCIIOJIb30BATH BaM.

Kaxx b1l TecT Kelc JOHKEeH UMETh 3 YacTu:

PreConditions Crucok JEWCTBUI, KOTOpPHIE TPUBOIAT CHUCTEMY K COCTOSHUIO
NPUTOIHOMY JUIsS TIPOBEIEHHS OCHOBHOM mpoBepkH. JInbo crmcok
YCJIOBHii, BBITIOJIHEHHE KOTOPHIX TOBOPHT O TOM, YTO CHCTEMa
HaXOJUTCS B IPUTOHOM JUTS IPOBEJCHUSI OCHOBHOTO TECTA COCTOSIHUSI.

Test Case | Cnmcok neicTBhi, TEpeBOIIIINX CHCTEMY W3 OJHOTO COCTOSIHHS B

Description Jpyroe, As MOMYYEeHHUs pe3ynbTara, Ha OCHOBAHUU KOTOPOTO MOYHO
cleNnaTh BBIBOA O YIOBJICTBOPEHHM pEaU3allMd, IOCTABICHHBIM
TpeOoBaHUSM

PostConditions CHucoK [JeMCTBHIA, TEPEeBOJAIIUX CHUCTEMY B IEPBOHAYAIbHOE

COCTOSTHHE (COCTOSTHHE 0 NPOBeIeHHs TecTa - initial state)

[Mpumeuanue: Post Conditions He siBisieTcst 00s3aTeIbHON YacThio. JTO CKOpee BCEro -
IpaBUJIO XOPOIIEro TOHA: "Hamycopus - yoepu 3a coboil". DTo 0COOEHHO aKTyaJbHO HpHU
ABTOMATH3UPOBAHHOM TECTHPOBAHHH, KOTJA 32 OJMH MPOTOH MOYKHO HATOJHUTH 0a3y JaHHBIX
COTHEH MM JJa’ke ThICSIUel HEKOPPEKTHBIX JOKYMEHTOB.

IIpumep Tect kelica:

do Al, verify B1

do A2, verify B2

do A3, verify B3

B npuBenenHoM mpumepe KoHeuHas mpoBepka - B3. DTo 3HAYUT, YTO MMEHHO OHA
aBisieTcs  KiMo4yeBod. 3Hauut, Al u A2 - 53TO [EUCTBUS, NPUBOIAIINE CUCTEMY B
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TecTonpurognoe cocrossuue. A Bl u B2 - ycnoBus Toro, 4ro cucrema HaxoAUTCS B COCTOSHUU
IPUTOJIHOM JUIsl TECTUpOBaHUs. TakuM 00pa3oM UMeeM:

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 JaHHOM mpuMepe He OBUIM OMHCAaHBl, HO IO JIOTUKE BeILIeH HamIo
BBINIOJIHUTH IIard, KOTOpble Obl BEpHYJIH CHUCTEMY B IIEPBOHAYAIILHOE COCTOSHUE. (HAarpuMmep,
YIAIAIA CO3aHHYIO 3aIUCh, UJIM OTMEHWIN Obl U3MEHEHUSI, C/ICJIAHHBIC B IOKYMEHTE).

Tenepp orBeTuM Ha Bompoc: "llouemy nanHoe pa3dueHue y1o0HO UCTIOIb30BaTh?"

OTBeT: KOHEYHas MPOBEpKa OJHA, T.€. B clyyae eciau TecT mpoBaiieH (test failed) Oymer
Cpasy sSICHO u3-3a 4ero. T.K. eciiu mpoBaJIbHBIMHU OKaXyTcsl mpoBepku B1 n/unm B2, To Tect ketic
Oyner 3abnokupoBan (test blocked), m3-3a Toro, uto (yHKIHMIO HEBO3MOXXHO NPUBECTH B
TECTONPUTOAHOE COCTOSIHUE (COCTOSHUE MPUTOAHOE ISl TPOBEACHUSI TECTUPOBAHUSA), HO 3TO HE
3HAYHT, YTO TeCTUpyeMasi QYHKIHsI 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

Jemanuzayus onucanust mecm reticos (Test Case Specification)

BriTyeT MHOTO pa3HBIX MHEHHI 00 ypOBHE JeTanu3alliy MNPy HAHMCAHUHU TECT KEWCOB, a
TaKk)Ke KOJIMYECTBE IMPOBEPOK B OJAHOM TecT Kelice. Bce oHu mo-cBoemy mnpaBuiibHble. Moe
MHEHHUE, YTO YPOBEHb [ETAIM3AIIMM TECT KEHCOB MOMKEH OBITh TaKOB, 4TOOBI 0OecreuynBaTh
pa3yMHOE COOTHOILIEHUE BPEMEHU MPOXOKACHHSI K TECTOBOMY MOKpBITHIO. T.€. 10 TeX mop, moka
MOKPBITUE TECTaMU OMNpeAeNieHHOro (yHKIMOHAa HE MEHSEeTCs, MOXHO yMEHBIIATh
JNETATU3AINIO0 TECT KEHUCOB.

ITpumep Tect keiica 1:

[TpoBepka oTOOpakeHHS CTPAHUIIBI

Jencrteue OxunaeMsblil pe3ysbrar Pesynprar
TecTa
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OTtkpbITh cTpanuny "Bxon B cucremy" - Oxno "Bxoxng B cucremy"

OTKPBITO
- Hassanme oxma - Bxox B
CHUCTEMY

- JloroTum KOMITaHUH
oToOpaXkaeTcs B MpaBoM

BEPXHEM YTy
- Ha dopme 2 mons - Umsa u
[Taponb

- Knonka Bxon noctynHa

- Ccputika "3a0bu1 maposp" -
JOCTYIHA

[Tpumep Tect keiica 2:

HasBanue: [IpoBepka 0TOOpakeHuUs! CTPaHULIbI

JeiictBue: OTKpbITh cTpanully "Bxox B cuctemy”

[TpoBepka: IlpoBeppTe, uTO oOTOOpaXkaemas CTpaHMLIAa COOTBETCTBYET CTpaHUIE Ha
kapTuHKe 1 (1 npunaraem uzoOpakeHue cTpaHullsl "Bxon B cucremy")

B npumepe 1 u 2 nokpeiTue OyneT OJMHAKOBBIM, HO BOT BpeMsi, KOTOpOe oTpedyercs s
IIPOXOXKAECHUS, OyIeT pa3HbIM. MHe KaXeTcsl, YTO BTOPOM pumep OyJeT Ja)ke HarlsHee.

B nononHeHue xodercsi cka3aTh, YTO PELIEHHWE O BUJE TECT Kelca M JeTalu3aluu ero
ONMCaHUs IIPUHUMAET 4YEJIOBEK, OTBETCTBEHHBIN 3a ero co3ganue - Tect [uzaitnep mmm Tecr
AHanuTUK, 00JIaAaoIMil HEOOXOAMMBIM OIBITOM, M KOTOpbIM 3HAaeT TecT AM3aiiH He IO
HACJIBIIIKE M MMEET OIBbIT MPAaKTUYECKOT0 NPUMEHEHHsS TEXHUK TecT Au3aiiHa. Bo mHorux
KOMITAaHUSX 3Ta POJIb HE BBIAEISETCS OTIENbHO, a I0OBEPSAETCsS OOBIYHBIM TECTUPOBILUKAM, YTO B
Clly4ae HeZ0CTaTOYHOW KBaJIM(PUKAIIMK MOXKET IIPUBECTU K NEPEMHICKE TECT KEHCOB.

Tecm [u3zauin (Test Design)

Tect auzaiiH — 310 3Tan mpouecca TectupoBaHus [10, Ha KOTOPOM NPOEKTUPYIOTCA U
CO3JIAIOTCSl TECTOBBIE Ciydad (TeCT KeHChl), B COOTBETCTBHM C OIPENCIEHHBIMU paHee
KPUTEPUSIMHU KayecTBa U LEISIMU TECTUPOBAHUS.

Inan pabomwl Hao mecm OU3aIHOM

QHAIN3 HMEIOIIUXCS  TMPOEKTHBIX apTe(akToB: JOKyMEHTauus (cHenuguKanuu,
TpeOOBaHUs, MJIaHbI), MOJENH, UCIIOTHIEMbIH KO U T.1.

HarnucaHnue crienudukanuu mno Tect nuzainy (Test Design Specification)

NPOEKTHPOBAHUE U cO3/1aHue TecTOBBIX ciydaeB (Test Cases)

Ponu, omeemcmeennvie 3a mecm ousatin

Tect ananutuk - onpenenser "YTO Tectuposats?”

Tect nu3zaiinep - onpeaensier "KAK tectuposars?”

[TormpocTy roBOps, 3a1aya TECT AHAIUTHUKOB U JM3aHEPOB CBOJUTCS K TOMY, YTOOBI
UCIIOJIB3YS pa3InyHble CTPATETUH U TEXHUKU TECT Ou3aiiHa, cO3/1aTh HA0Op TECTOBBIX CIyYaes,
o0ecreynBaroIuil ONTUMAILHOE TECTOBOE MOKPBITHE TECTUpYeMOro npuioxenus. OpHako, Ha
OOJIBIIMHCTBE MPOEKTOB ATH POJIU HE BBIACISAETCS, a JOBEPSETCsS OOBIYHBIM TECTUPOBIIMKAM, YTO
HE BCEr/a IOJIOKHUTEIBHO CKa3bIBAETCSl HA KAYECTBE TECTOB, TECTUPOBAHUHU U, KAK U3 3TOTO
CJemyeT, Ha Ka4eCTBE MPOrpaMMHOTO obecrieueHns (KOHEUHOTO MPOIYKTa).

Texnuxu mecm ouszatina (Test Design Technics)

MHorue noaM TECTUPYIOT W MUIIYT TEeCTOBble ciydau (test cases), HO HE MHOTHe
NOJIb3YIOTCS CIELMANIbHBIMUA TEXHUKaMU TecT nu3aiiHa. [loctenenHo, HaOupasch ONbITa OHU
OCO3HAIOT, YTO TIOCTOSIHHO JIeJaloT OJHY M Ty e paloTy, MOAJNAIOLIYIOCS KOHKPETHBIM
npaswiaM. 1 Torna oHM HaXOJAT, YTO BCE ATH IIPaBHJIA YK€ ONHUCAHBI.

[IpennaraeM BaM O3HAKOMHUTBLCS C KpaTKUM OIMCaHUEM Haunboyiee paclpoCTpaHEHHBIX
TEXHUK TECT JU3aiiHa:
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OksuBaneHtHoe Pasnenenue (Equivalence Partitioning - EP). Kak npumep, y Bac ectb
JMaria3oH JIOMyCTUMBIX 3HadYeHWi oT 1 g0 10, BBl JOKHBI BHIOpPATh OJTHO BEPHOE 3HAUCHUE
BHYTPH MHTEPBAJIa, CK)KEM, 5, U OJJHO HEBEepHOE 3HAUEeHUE BHE UHTEpBaia - 0.

Amnanu3 I'pannunsix 3nauenuit (Boundary Value Analysis - BVA). Eciu B3saTh mpumep
BBIIIIC, B KA4eCTBE 3HAYCHWH MJIS MO3UTHBHOIO TECTHPOBAHHWS BBIOEPEM MHUHUMAIBHYIO M
MakcuManbHyr0 rpaHuilel (1 u 10), u 3HaueHus Gomabine u MeHbme rpaHun (0 u 11). Ananu3
IPaHUYHBIX 3HAYCHUH MOXKET OBITh MPUMEHEH K MOJISM, 3amucsM, (aiiaaM, uiu K Jo00ro poaa
CYILITHOCTSAM, UMEIOLINUM OIpaHUYCHHUS.

[Mpuunna / Cnencreue (Cause/Effect - CE). Dt0, kak mpaBwio, BBOJ KOMOWHAITHIA
ycloBUM (NMpUYMH), A7 TodydeHust orBeta oT cucrembl (Cnencrtsue). Hampumep, Bbl
NpOBEpsiIeTe BO3MOXKHOCTh JI00aBIATh KIMEHTA, UCIOJIB3YsS ONPEACICHHYIO SKpaHHYIO (Gopmy.
Jns aToro BaM HEOOXOIMMO OYyJET BBECTH HECKOJIBKO MojieHd, Takux kak "Wwmsa", "Ampec",
"Homep Tenedona" a 3arem, Haxarb kHomky "JloGaBute" - 3ta "Ilpuumnna". Ilocne HaxaTus
kHonku "J{o0aBuUTh", cuctema n00aBiseT KIMEeHTa B 0a3y JaHHBIX U MMOKa3bIBae€T €ro HOMEp Ha
sKpane - 310 "Crnencraue”.

[penyransiBanue omubku (Error Guessing - EG). DTo Korjga TecT aHaJIUTHK HCIOIb3YeT
CBOM 3HAHMS CHCTEMBI M CIIOCOOHOCTh K MHTEPIPETALWHU CHENH(PHUKAIUK Ha TPEIMET TOro,
4yToOBl "mpenyragaTh' NpU KaKUX BXOAHBIX YCIOBHUSX CHCTEMa MOXKET BBIJATh OIIMOKY.
Hanpuwmep, cnenudukanust ToBOpuT: "MOJMb30BaTeNlb JOHKEH BBECTH KOA'. TecT aHalWTHK,
Oynet nymats: "Uto, ecnu s He BBeny koa?", "UTo, eciu s BBeAy HEMpaBWIbHBIN KoA? ", U Tak
Janee. JTO U eCTh MpeAyra/ibIBaHUuE OLUIMOKH.

HUcuepnbiBaromiee TectupoBanue (Exhaustive Testing - ET) - sto kpaiinmii ciydaii. B
npefenax 3TOW TEXHHKH BBl JIOJDKHBI TPOBEPUTH BCE BO3MOXKHBIE KOMOMHALIMU BXOJHBIX
3HAYEHUH, U B MPUHIUIIE, 3TO JAODKHO HAWTU Bce mpobiembl. Ha mpakTuke mpuMeHEeHUe 3TOro
METO/a HE MPEICTABIISETCS BO3MOKHBIM, H3-32 OTPOMHOTO KOJIMYECTBA BXOAHBIX 3HAUCHU.

[TpakTHyeckoe mpUMeHeHHe TEXHUK TECT [n3aiiHa mpu pa3paboTKe TeCcT KelcoB

MHorue 3HaT, YTO TaKO€ TECT AW3ailH, HO HE BCE YMEIOT €ro MpUMEHSTh. UTOOBI
HEMHOTO  TPOSICHUTH  CHUTYallMio, Mbl pEIIWIN MOPeJIoKUTh Bamemy  BHUMaHHIO
MOCJIe0BaTENbHBIA MOIX0 K pa3pabOTKe TECTOBBIX CIIy4aeB (TECT KEHCOB), UCIOJB3YS camble
IpoCTelIIne TEXHUKU TeCT Tu3aiiHa:

OxsuBanentHoe Pa3nenenue (Equivalence Partitioning), nanee B Tekcre - EP

Amnanus I'pannunsix 3Hayennit (Boundary Value Analysis), nanee B Texcre - BVA

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

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

[Tnan pa3paOoTKu TeCT KeMCOB MpeiaraeTcs Cleayomuni:

1. Amnanu3 TpebGoBaHMA.

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

3. Pa3pabotka mabnaona recta Ha ocHoBaHuu CE.

4. HanucaHue TecT KeiicCOB HA OCHOBAaHUU IMEPBOHAYAIBHBIX TPEOOBAHMI, TECTOBBIX
JAHHBIX U [1aTOB TECTa.

Janee Ha mpuMepe, pacCMOTPHUM TPEIOKEHHBIN TTOAXO]I.

ITpumep:

[TporecTrpoBaTh (HYHKIMOHATBLHOCTH (OPMBI MpUEMa 3agBOK, TPEOOBaHUS K KOTOPOM
IPE0CTaBJICHBI B CIEAYIONIeH Ta0ue:

DeMeHT Tun snementa | TpeGoBanus
Tun obpamennss | combobox HaGop nanHbIX:
Koncynbranus

[IpoBenenue TecTUpOBaHUS
Pazmerienune pexiambl
OmnOKa Ha caiTe
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* - Ha IpOLECC BBINOJIHEHUS ONEpaluy IPHUEMa 3asBOK

HE BIIUSAET.

KonTtaktHOE editbox 1. Obsa3arenbHOE I 3a0JIHEHUS

JINIIO 2. MakcuMaiabHO 25 CUMBOJIOB
3. HWcnonw3zoBanue 1nudp © CHery CHUMBOJIOB HE
JIOTTyCKAEeTCs

KoHnTakTHBII editbox O0s3aTenbHOE UIS 3alI0IHEHUS

TenedoH Jomyctumple CUMBOJIBL "+" ¥ UG PBI

"+" MO>XHO MCII0B30BATH TOJBKO B HAYaJie HOMEpa
Jomyctumbie pOpMaThI:

HauuHaeTcs ¢ mitoca - 11-15 mudp

+31612361264

+375291438884

0e3 roca - 5-10 nudp, Hanpumep:

0613261264

2925167

Coo0mienne text area 1. O0s3aTenbHOE OIS 3AII0IHEHUS
2. MakcumanbHag mimHa 1024 cumBoia

OtrpaBuTh button CocrosiHue:

1. ITo ymomyanwuro - He aktuBHA (Disabled)

2. Ilocne 3anmonHeHUst 00sI3aTENbHBIX MO CTAHOBUTCS
axktuBHa (Enabled)

JleiicTBHs mOCie HaXaTHs

I. Ecnu BBencHHBbIE JaHHBIE KOPPEKTHBI - OTIIPaBKa
cooOu1eHus

2. Ecnu BBeneHHble gaHHble HE  KOppekTHBl -
BaJIMJJAIIMOHHOE COOOIIEHNE

BapuanT ncnonb3oBaHus (MHOTJA €70 MOXKET U HE OBITh):

+« Data Added

OK

) Form

Person 1 N 0 K

i

Error on page

1. Ananus TpeboBaHui
YuraeM, aHaTU3UpyeM TPEOOBAHUS U BBIACISIEM JJIs Ce0sl CIEAYIONTNE HIOAHCHI:
— KakWe U3 1oJjieil 00A3aTeIbHbIE I 3aII0JIHEHN?
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— HMEIOT JIM N10JIS OTPAaHUYEHUs 10 JUIMHE WM 110 pa3MEPHOCTH (TpaHULIbI)?
— Kakue M3 MoJeil UMEeI0T crieruanbHbie popmaTbi?

2. Omnpenenenne Habopa TECTOBBIX TaHHBIX

OTtTasnkuBasCh OT TPeOOBAaHWN K TOJSAM, WCIOJB3YS TEXHUKH TECT AW3aiiHa HaYMHACM
ornpezeneHue Habopa TECTOBBIX JaHHBIX:

— B 3aBUCHMOCTH OT TOTO O0sI3aTEIILHOE TOJI€ WU HET, ONPEACTUM KaKHUe OIS
HEOOXOAMMO MPOBEPUTHh HA IYCTOE 3HAYEHHME, TaK KaK OHO MOXET BBI3bIBATh
ommOKy (B pesynpTupyromiei Tadauie opaHKeBbIi 1BET)

— T.K. HCYEPHBIBAIONIEE TECTUPOBAHUE HE MPEICTABISAETCS BO3MOXKHBIM H3-3a
OTPOMHOTO YHCJIa BCEBO3MOXXHBIX KOMOWHAIIMU 3HAYCHHH, B TIEPBYIO OYEpEIb
HEOOXOUMO OIpeAEeTUTh MUHUMAIbHBIM HAaOOp AAaHHBIX. JTO MOXHO CHAENaTh
HCIIOJIb3YsI TaKUE€ TEXHUKH, kak EP u BVA. (B pe3yJIbTUPYIOUIEN
Ta0IMIEe TOTY0OM 1IBET)

Ha ¢dopme mnpucyrcTtByeT moie, WMErOIIee COCTaBHOW TUN (TUQPPBI UCTOIB3YIOTCS
COBMECTHO C CUMBOJIaMH), 00JIaJjaeT creluraibHbIM ()OPMAaTOM JaHHBIX U MO3TOMY BbIACIICHUE
TECTOBBIX JAHHBIX JIJIS HETO - 3TO JIOCTATOYHO TPyAOeMKas 3amada. B mpenenax qanHoi paboThI
OTPaHUYUMCSI TOJIBKO MPOCTOM MPOBEPKOH (OPMATOB U OCHOBHBIX TPEOOBAHUN OINMCAHHBIX B
dbopme npuema 3asBOK.

[To 3aBepIIeHHIO TeHEpAIMK JAHHBIX HCIONb3ysS CTAHIAPTHBIE TEXHUKH, MOXKHO J100aBHUTh
HEKOTOPOE KOJMYECTBO 3HAYEHUW HAa OCHOBAHWUMU JUYHOro ombiTa (Texuuka EG) - 310 Oynmer
MCIIOJIb30BAaHUE CIEIl. CHMBOJIOB, OY€Hb UTMHHBIX CTPOK, PAa3HBIX (JOPMATOB JAHHBIX, PETUCTPOB
B crpokax (Upper, Lowwer, Mixed cases), oTpumarenbHbie U HYJIEBbIC 3HAYCHUS, KSHBOP/IBI
Null - NaN - Infinity u T.1. CioJja MOKHO BKJIFOYHTH BCE, YTO BBI IOJIAracTe MOXKET BBHIBECTH
MIPHIIOKEHUE U3 CTPOS (B PE3yJIbTUPYIOMIEH TabIuIe PUOJICTOBBIN IIBET)

[Tpumeuanue:

OTMeTHUM, YTO KOJHMYECTBO TECTOBBIX JAHHBIX TOCIE OKOHYATEIHHOW TeHepaluu OyneT
JIOCTATOYHO OOJIBIINM, JTaXKe MPHU UCTIOTH30BAHUU CIICIIUATBHBIX TEXHUK TECT nu3aiiHa. [loaTomy
OTPAaHUYUMCSl JIUIb HECKOJBKUMU 3HAYEHUAMH MJIS KaKJIOTO TMOJs, TaK KaK Ielb JTaHHOW
paboThl TMOKa3aThb MMEHHO MPOIECC CO3JaHUSl TECT KEHCOB, a HE TMpoIecC IMONydeHuUs
KOHKPETHBIX TECTOBBIX JIaHHBIX.

2.1 BeIOOp TECTOBBIX JaHHBIX JAJISI KaXJI0TO OTJEIBHO B3SATOTO MO

[Tone Tun obpamenusi. Tak kak Bce JaHHBIE BXOAAT B 1 Ki1acc HKBUBAJIECHTHOCTH, TO €CTh
HE U3MEHSIOT caM IPOIIECC BBIMOIHEHUS MpUeMa 3asBKH, OepeM 00010 (1-10) MO3UIHIO B JIHCTE
¢ oxumaembiM pesyiabratom OK. Ho T.k. peanu3oBaHO moJjie Kak JIMCT, UMEET TaK)XE CMBICI
paccMOTpeTh W TpaHW4HbIe YcioBus (TexHuka BVA), T.e. Oepem mepBbli M TOCIEAHUN
anemeHThl. Wtoro: 1-1 u mocneaHsis mo3unuu B Jucte. OXUJaeMmblii pe3yabTaT MpHU
ucnonb3zoBanuu - OK.

[Tone KortaktHoe numo. DTo 00s3aTenpbHOE MOJe pazMepoM oT 1 10 25 CUMBOJIOB
(Brimrovast TpaHuIlel). [IpoBepka Ha 00s3aTENBHOCTH JOOABISET K TECTOBBIM JIaHHBIM ITYCTOE
3HauyeHue. [Iposeaem ananus rpannusbix ycnosuid (BVA), nomyuum Habop: 0, 1, 2, 24, 25 u 26
cumBoIOB. [Tycroe 3nauenue (0 cuMBOJIOB) yke ObLIO JOOABICHO MPH aHAIHU3e 00s3aTeTFHOCTH
ToJIst 71 BBOJIa, o3TOMY 1pu BV A MBI He Oynem 100aBisTh €ro eme pas. (eciu ero 100aBUTh
BTOpOl pa3, MNpou3oiifeT nyOIMpOBaHUE TECTOBBIX MJAHHBIX, KOTOpPOE HE TMPHUBEAET K
HaXO0XKJICHUIO HOBBIX JAC(PEKTOB, a 3HAYUT IMOBTOPHOE J0OABJICHHE B IOMEH HE HMEET CMbICia). B
CBSI3U C T€M, UYTO 3HAYEHUS 2 U 24 CMMBOJA ABJISIIOTCS, C HAIlIEW TOYKH 3pEHUs], HEKPUTUYHBIMU,
WX MOXXHO He J00aBisATh. B wTOore mosydaem, 4TO MHUHUMAJIBHBIM HAOOp MAaHHBIX IS
TECTUPOBaHUs ToJs - 3T0 cTpoku 1 u 25 - OK, u 0 (myctoe 3Havyenwue), 26 cumpoion - NOK.

nosie KonTakTHbBIN TenedOoH COCTOUT M3 HECKOJIBKUX YacTeH: KOJ CTpaHbl, KOJI OrepaTopa,
HoMep TenedoH (KOTOpPBIA MOXKET OBITh COCTaBHOW W pasfeneHHbll aeducamm). s
ornpezeNieHus] MPaBUIBLHOIO HaOOpa TECTOBBIX JAHHBIX HEOOXOIMMO paccMaTpUBaTh KaKIyIO
COCTaBHYIO 4acThb 10 oTAeabHOCTU. [Ipumensss BVA u EP, nonyuum:

JUTSL HOMEPOB C TLTIOCOM:

81



[To BVA nonyuum Homepa ¢ 10, 11, 12 u 14, 15, 16 mudpamu, rae 10 u 16 - NOK, a 11,
12, 14,15 - OK

PaccmarpuBas nonyyenusle ganusie ¢ no3uuuu EP Boigenum, uro 11, 12, 14, 15 BxoasT B
OJIMH KJIaCC 3KBUBAJICHTHOCTH. [103TOMY npu TeCTUPOBAHWN MBI MOKEM HCIIOJIB30BaTh JII000€ U3
HUX, HO Tak Kak 11 u 15 - 370 rpaHuiisl MHTEpBaia, TO HA HAII B3IV MX IPOIYCKATh HENb3S.
CremoBaTelbHO, MBI MOXXEM YMEHBIIMTh HAOOp 3HAYCHWH 10 JBYX, MCKiIouMB 12 u 14, a
octaBuB 11 u 15 a1 npoBepKU IpaHUYHBIX YCIOBUH.

Htoro umeem:

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

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

JUIsI HOMEpOB 0e3 IIIroca:

ITo BVA nonxyuum Homepac 4, 5,6 u 9, 10, 11 nudpamu.

JIeicTBYsl aHAIOTHYHO MPUMEPY 711 HOMEPOB TeNe(hOHOB C TUTFOCOM, UCKITIOYHM 3HAUCHUS
619, ocraBuB 5 u 10.

Hrtoro umeem:

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

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

nosie CooOrieHue. moa0Op AaHHBIX MPOBOAMM IO aHAJOTUM C TojeM KoHTakTHOE JHII0.
Ha Brixozge momyyaem 3nadenust: ctpoku 1 u 1024 - OK, u 1025 cumBo:nos - NOK.

Pesynbrupyromas tabnuua JaHHBIX, ISl KCTIONBb30BAHUSI MPU MOCTEAYIONIEM COCTaBICHUH
TECT KEHCOB

[Tone OK 3HaueHue KommenTapuii
/INOK
Tun OK Koncynpranus IIEPBBIN B CIMCKE
oOpareHus
Ommbka Ha caiite IIOCJIETHUN B CIIUCKE
NOK
KonraktHoe | OK MIYKEHTIIIIB3HIYKEHT B HITYKe 25 CHUMBOJIOB
JULO0 HVDKHUM PETUCTP
a 1 cumBoOxa
UIYKEHT TIIBOBIBAIIPOJIDKAUYCMU | 25 _CHMBOJIOB
BEPXHMWMU peructp
MIYKEHT I3 dsBanponpx TICMU 25 CHMBOJIOB
CMelllaHHB11
peructp
NOK MyCTOE 3HAUYECHUE
MIYKEHT I3 A YKEHT I3 AIYKEN JUIMHA Oosbliie
MaKCUMaJbHOM1(26
CHUMBOJIOB
@#$%"&;.?,>|VN"1()_{}[<~ CIIell. CHMBOJIBI
(ASCII)
1234567890123456789012345 TOJILKO LU(PBI
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adsadasdasdas dasdasd asasdsads(...)sas

OUYeHb JUTMHHAS
ctpoka (~1Mb)

KonTakTHBIN
tenedoH

OK

+12345678901

C IIJIFOCOM -
MHHHUMAJIbHAaA AJIMHA

+123456789012345

C IIJIFOCOM -
MaKCHUMaJIbHasA
JJIMHa

12345

oe3 IUIroca -
MUHUMAJIbHAS JUIMHA

1234567890

oe3 [LTIOCA -
MAaKCUMAJIbHAS
JUIMHA

NOK

ITyCTOC 3HAYCHHUC

+1234567890

¢ 1mmocom - <
MUHUMAaJIbHOMN
JUTAHBI

+1234567890123456

¢ IUIIOCOM - >
MaKCHUMAaJILHOM
JJIUHBI

1234

0e3 mmoca - <
MUHUMAJILHOM
JUTHHBI

12345678901

0e3 rmmoca - >
MaKCHUMAaJILHOM!
JUTHHEI

+YYY XXXyyyxxzz

C IUIIOCOM - OYKBBI
BMecCTO Lupp

YYYXXXXZZ

0e3 mioca - OYKBBI
BMeECTO LUGp

HHH-$35-%"-&N-&

cIierl. CHUMBOJIBI

(ASCII)

1232312323123213231232(...)99

OYCHb JUTHHHAS
cTpoka (~1Mb)

Coo0mrenne

OK

ALy Ay (... iy

MaKCHMaJIbHas
JIJIAHA (1024
CHMBOJIA)

NOK

IIyCTOC 3HAUCHUC

ANy AYAL(... )ALy

JUIHHA OombIIEe
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MaKCUMAJIbHOMN
(1025 cumBoOIIOB)

adsadasdasdas dasdasd asasdsads(...)sas OYEeHb JUITMHHAS
ctpoka (~1Mb)

Q@#H#SI$NNEN & TOIBKO CIIELL.
cuMBoJbl (ASCII)

3. PazpabarbeiBaem ma0iioH Tecta

Ha ocnoBanuu texuuku CE u, 10 BO3MOXXHOCTH, UMEIONINXCS BAPUAHTOB HCIIOIb30BAHUS
(Use case) co3maauM MIa0JIoH TUTaHUpYeMoro Tecta. J[aHHBIA JOKYMEHT OyAeT MpeICTaBiIsTh
co0Oil mark W OXUJaeMble pe3yibTaThl TecTa, HO 0€3 KOHKPETHBIX JaHHBIX, KOTOpbIE
MOJICTABIISIIOTCS HA CIICAYIOIIEM 3Tare pa3pabOTKH TECT KEHCOB.

[Tpumep mabioHa TeCT Keica

[eictBue O>xuziaeMblil pe3ybTaT
1. OTKpbIBacM dopmy | Dopma OTKpbITA
OTITPaBKH COOOIIEHUS Bce nosnist no ymoi4aHuIo mycThl

O0s3aTenbHbIe II0JIS1 HOMEYEHEI - *
Knonka "OtnpaBuTh" HE aKTUBHA

2. 3amonHseM 1mosist GopMBI: [Tons 3anonHeHsbI

Tun obparmeHus Knomnka "OtnpaButs" - aktuBHa (Enabled)
KoHTakTHOE 11110
KoHTtakTHbIH TenedoH

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

Hogas 3as1BKa nosiBUIach B CIUCKE HA CTpaHULE "3asBKU".
Ecnu BBeneHnubie nanubie HE KOppeKTHBI -;
BanupamuonHoe  cooOIeHHE CO BCEMH  OIIMOKaMu
BBIBEJICHO Ha DKpaH.

3asBka HE nosiBuinace B cnucke Ha cTpaHuue "3asBku'.

4. Hanucanue TecT KeHCOB Ha OCHOBAHWM IE€PBOHAYaAJIbHBIX TPeOOBaHUM, TECTOBBIX
JTAaHHBIX M 11a0J0Ha TecTa

[Tocne TOro, Kak TeCTOBBIE JaHHBIE U IIar'M TECTA TOTOBBI IPUCTYIAEM HEMOCPEACTBEHHO K
pa3paboTKe TecT KeicoB. 37ech HaM MOMOTYT TaKhe METO/Ibl KOMOMHUPOBAHHS KaK:

[TocnenoBarensubiii  mepebop. IlpencraBnsier coboli  mepebOp BCeX BO3MOXKHBIX
KOMOUWHAIMH nMeroImuxcs 3HadeHuid. Takum 00pa3oM Moaydaercsi, YTO KOJINYECTBO TECT KecoB
OyZeT paBHO MPOU3BEACHUIO KOJIMYECTBA BAPUAHTOB TECTOBBIX JaHHBIX JJIS KaKaoro mois. Jls
HaIllero KOHKPETHOTo npuMepa Mbl moiyuum 1170 Tect keicoB.

[Tonapusiii  mepedop (Pairwise Testing). 3adacTyro, cOOM BBI3BIBAIOT HE CII0XHOE
COYETaHUE BCEX IapaMeTpoB, a COYETAHUE JIMIIb Mapbl MapamMeTpoB. TexHHKa MOMapHOTro
nepebopa, MO3BOJIAET CO3JaTh TECTOBbIE HAOOPbI, KOMOWHUPYIOLIUE JAHHBIE U3 JBYX IOJIEH.
bnaronaps 3ToMy, KOJMUYECTBO MOJYUYEHHBIX HA BBIXO/IE TECT KEHCOB B pa3bl MEHbIIE, YeM MpPU
KOMOWHHUPOBAHUHU TOTO K€ Ha0Opa TaHHBIX MIPH TOCIe0BaTENbHOM Tiepebope. OTMETUM TaKKe,
4YTO B JAHHBIH MOMEHT CYIIECTBYET HECKOJIBKO alrOPUTMOB TE€HEpalUd KOMOWHAIUM st
nonapHoro TectupoBanus: Orthogonal Arrays Testing, All pairs, IPO (In-Parameter Order). Tak
HarpuMep, npu ucrnonb3oBanuu TexHuku All Pairs B HameM KOHKpETHOM cilydae Mbl MOJIyYUM
Bcero 118 rect kelcos.
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[To 3aBepuICHHIO MOATOTOBKM KOMOWHAIMK JaHHBIX, MOJCTABISEM UX B IIAOJIOH TECT
Kelica, U B pe3yibTaTe UMeeM HaOop TECTOBBIX CIIy4aeB, NMOKPHIBAIOIIMNA TECTUPYyEMblE HaMU
TpeGoBaHus K popMe Mpruema 3asiBOK.

[Ipumeuanue:

Hanomuuaem, dro TecT KEHCHI pa3leNAOTCAs 1O  OXHIAEMOMY  PE3yJIbTaTy
Ha MO3UTHBHBIE U HETaTUBHbIE TECT KEHUCHI.

[Tpumep no3utuBHOro Tect keiica (Bce moist OK):

JlewicTBue OuaemMelil pe3yabTaT

1. OtkpeiBaeM (hopMy OTIIPABKH COOOIICHUS dopMma OTKphITa

Bce nosist mo yMo4aHuIo mycThl
OO0s13aTeNbHBIC OIS TOMEYEHBI - *
Knonka "OtnpaButh" HEe aKTUBHA

2. 3amonHseM 1mosist GopMBI: [Tosst 3amonHeHbI
Tun obpamenus = Koncynpranus Kuonka "OtnpaButs" - aktuBHa (Enabled)
KourakTtHOE JIAII0 =

MIYKEHT I3 A YKEHT I3 HIYKe
Konrakthsrii Tenepon = +7-916-111-11-11

CooOmenne

3. Haxxumaem kHonky "OTnpaButhp" Coobmienue "3asiBka oTmpaBiieHa " BHIBEICHO
Ha DKpaH.

HoBas 3asBka MOsSBHUIACh B CIHCKE Ha
crpanuile "3asaBku’.

[Tpumep HeraTuBHOTO TecT Keiica (one KonrtaktHoe smio - NOK):

[eiictBue O>xunaeMslil pe3yapTaT

1. OtkpsiBaeM ¢opmy oTnpaBku | Dopma OTKpbITa

COOOIIEeHUS Bce mostst o yMOJTYaHHIO ITYCTHI
OO0s3aTenbHBIE OIS IOMEYEHE] - *
Knonka "OtnpaBuTh" He akTHBHA

2. 3anonHsieM 1oJst POPMBI: Ilosns 3anonHeHbl
Tun obpamenus = Koncynpranus Kuonka "OtnpaButs" - aktuBHa (Enabled)
KonTakTHOE JULO0 =

@#$%"&;.?,>|VN"!I() {}[<~
Kontaktueii Tenepon = (916)333-
33-33

CooOmienne = HmyHy(... )iy -
1024 cumBona

3. Haxxumaem kaonky "OtmnpaButs" | BanmupanumonHoe cooOlieHHe cO BCEMH OMIMOKaMH
BBIBEJICHO Ha DKpaH:
"B mone  "KouTakTHOEe  nMI0"  3ampelieHo

WCIIOIb30BaHKUE (P U CIell. CHMBOJIOB."
3aseka HE mnosBunach B cCHucke Ha CTpaHHUIIE
"JasBKu".

BbinosiHeHue padoThbI:
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1)  Paspabotarh TeCTOBBIC HAOOPHI IS PYHKIIHOHATBHOTO TECTHPOBAHUSI.
2) IlpoBecTn TeCTHpPOBaHHE TMPOrPAMMbI M TIPEACTABUTH PE3YJIbTaThl B BHUJIC
TaOJIHIIBL.
3)  BeipaboTtaTh peKOMEHAAIUH /151 KOPPEKTUPOBKH TECTUPYEMOM IIPOTrPaMMBI.
4)  TlpeacraBuTh OTUET IO JJAOOPATOPHOM pabOTE JUIs 3aIUTHI.
dopma npeacTaBJieHus pe3yJbTara:

1. Tekcr gomken ObiTh Hanucad mpudTom Times New Roman, 12. IaTepBan Mmexay
cTpokamu u ab3anamu — 1,5. Otctyn ciesa 1,5. OpueHTanus TekcTa — 1o MUpUHe
ctpanubl. CKpUHIIOTH HEOOXOMMO moAnucaTh. HazBanue npakTuueckoi padoThl,
1eNb paboThl, X0 pabOThl, BEIBOJ, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJICTICHBI )KHPHBIM MIpU(TOM.

2. 3axnroueHue (BBIBOJIBI).

3. CHOHCOK HCIIONIb3YeMOl TUTepaTyphbl.

KoHTpoJibHbIE BONIPOCHI:

Yro takoe TectupoBanue 11C?

Uem tecTtupoBanue oranydaercs ot oraaaxu [1C?

M yero mpoBoauTCS GYHKIIMOHATIBHOE TECTHPOBaHKE?

KakoBbl ipaBuiia TECTUPOBAHUSI IPOTPAMMBI «KAK YEPHOTO SLIUKa»?

Kak mpoBouTCst TECTUPOBAHUS IPOTPAMMBI 10 IPUHIIUITY «OENOro SIIuKa»?
Kak ocymiectBnsiercs cOopka mporpaMmbl TP MOIYJIBHO TECTUPOBAHUN?

ogakrwdE

Kpurepun onenkmu:

PaboTa BBINOJHEHA IMOJHOCTBIO U HE COAEPIKUT OIIMOOK, CTYACHT y4yell U paccMOTpell
0COOEHHOCTH MPEIMETHON 00JIaCTH U TPAMOTHO MPEACTABUI OTYET — OLIEHKA «OTIMYHOM.

PaGoTa BBINOJIHEHA MOJIHOCTHIO, HO COJEPXKUT He Oosiee JBYX OIIMOOK, CTYAEHT yuel U
paccMmoTpesl 0COOEHHOCTH NpeIMETHOW o0JacTh M IpaMOTHO MPEACTAaBUI OTYET — OIIEHKa
«XOpOILO.

PabGora BbIMmOnHEHa ¢ omMOKaMH, CTYAEHT HE I[IOJHOCTbIO Y4e€l U PAcCMOTpeEN
0COOEHHOCTH  MpEeIMETHOM 00nacTH W TpeICTaBMI  KpaTKUMl  OT4eT —  OIIEHKa
«YAOBIIETBOPUTEIBHOY.

PaGoTa BbIOMHEHA ¢ rpyObIMH OLIMOKaMH, CTYAEHT HE yuel 0COOEHHOCTH MpeAMETHOU
00J1acTH, OTYET COCTABJIEH HEIPAMOTHO — OLIEHKA «HEY/I0BIETBOPUTEIBHO.
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Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AHAJIN3A Ka4YeCcTBa
NPOrpaMMHBIX CPeACTB»
IpakTuyeckasi padora Ne 5. TecTupoBaHHe MHTerpaluu
Heab: M3yuenue Ha3HAUCHUA U 33]]a4 MHTETPAIMOHHOTO TECTUPOBAHHUS.
Boinosinus pa6ory, Bel Oynere:
ymembw:
— V5. opraHu30BbIBaTh 33/IaHHYI0 MHTETPALMI0 MOJAYJIEH B MPOrpaMMHbBIE CPEICTBA
Ha 0a3e UMeIoIIEeHCs apXUTEKTYphl U aBTOMATU3alUHU OM3HEC-TIPOIIECCOB.
— V6. onpenensaTh UCTOYHUKHU U IPUEMHUKH TaHHBIX.
— Y9. onleHuBaTh pazMep MUHUMAJIBLHOTO HA0Opa TECTOB.
— VY10. pazpabaTbIBaTh TECTOBBIC MAKETHI U TECTOBBIE CIICHAPHUH.
— VY11. BBIABIATH OMMOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CHEIM(UKAIUH.
— V12 wucnonb3oBaTh paziMyHbIE TPAHCIOPTHBIE IPOTOKOJIBI W CTAHIApTHhI
dbopmaTrpoBaHUs COOOIICHUIA.
— VY13 BBINONHATH TECTUPOBAHNE UHTETPALIUH.
— VY14 opranu3oBbIBaTh NOCTOOPAOOTKY JaHHBIX.
— V15 co3naBarh Kiiacchl- UCKJIFOUYEHUS HA OCHOBE 0a30BbIX KJIACCOB.
— VY16 BBINOJHATH PYYHOE M ABTOMAaTU3UPOBAHHOE TECTHPOBAHHE MPOrPAMMHOIO

MOYJIS.

— V17 wucnonb3oBaTh HMHCTPYMEHTAIBHBIE CPEACTBA OTJIAJAKA IPOIPAMMHBIX

IPOJYKTOB.

MarepuajbHoe obecnmevyeHme: [ePCOHABHBIHI KOMITBIOTED, cpena
nporpammupoBanus Visual Studio 2019.

3aganue:

1. Hamumure I1UIaH HMHTErPAllMOHHOTO TECTHPOBAHUS B  COOTBETCTBHU  C
PEKOMEHIAIIUSAMH.

2.  Hcxons n3 KoIM4ecTBa OMMCAaHHBIX KJIACTEPOB M 3asBJICHHBIX JUISI HUX TECTOBBIX
pUMEPOB (ITOCTETHUH IyHKT IUIaHa), CO3/IaliTe COOTBETCTBYIOIIEE KOJMIECTBO IOHUT-TECTOB.

3. OrnanpTe M 3amyCTUTE BCE FOHMT-TECThI. [Ipu 3TOM He Tpebyercs McIpaBiIeHHE
OIIMOOK B MCXOJITHOM KOJI€, €CIIM TaKOBbIE ObUIN OOHAPYKEHBI.

4.  OueHute pe3yabTaTbl  BBINOJIHEHUS  IOHUT-TECTHMPOBAHUS M CJeNaiTe
COOTBETCTBYIOIIHIE BBIBOIBI.

Kparkue Teopernueckue cBeeHH:

WHTerpaninoHHOE TECTHPOBAHNUE — 3TO TECTUPOBAHHE MPOTPAMMHOT0 oOecrieueHus Ha
KOPPEKTHOCTh B3aUMOJICHCTBUS HECKOJIBKMX MOJyJel, OOBeAMHEHHBIX B €IMHOE IIeJIOoe.
HecmoTpss Ha TO, YTO pe3ynbTaTOM TECTUPOBAHHS W BepU(UKANUU OTACITHHBIX MOJIYJIEH,
COCTABJIIIOLIMX TPOIPAMMHYIO CHUCTEMY, SBJISIETCA 3aKIIOUYEHHE O TOM, YTO O3TH MOJIYJIH
SBIISTIOTCSI  BHYTPEHHE HEMPOTHBOPEYMBHIMH M COOTBETCTBYIOT TpEOOBaHHSIM, JTO He
rapaHTUpPyeT UX KOPPEKTHYIO COBMECTHYIO paboTy. Llenapro MHTErpalMoHHOTO TECTHPOBAHUS
SIBIISIETCS TIPOBEPKA COOTBETCTBUS MPOCKTHPYEMBIX €IWHUIl (YHKIMOHAIBHBIM, NMPHEMHBIM U
TpeOOBaHUAM HAJEKHOCTU. TecTUpOBaHHE 3THX HPOEKTHPYEMBIX €IWHHUI] — OObEIUHEHUS,
MHOXECTBAa WJIM TpPYIIa MOJYJIed — BBIOMHIIOTCS dYepe3 WX HHTepdeic, HCIoib3ys
TECTUPOBAHUE «UEPHOTO SIIHKA.

WHTerpainoHHOEe  TECTHPOBAaHUE HA3BIBAIOT €IIe TECTHPOBAHWEM apXHTEKTYPHI
cucTeMbl. Pe3ynbTaThl BBIMOIHEHUS! MHTETPALIIOHHBIX TECTOB — OJMH U3 OCHOBHBIX HCTOYHHKOB
UHPOPMALIAHN TSI TIpoIlecca YIIYYIICHHS U YTOYHEHUST apXUTEKTYPhl CHUCTEMBI, MEKMOIYIbHBIX
U MEKXKOMIIOHEHTHBIX MHTep(elicoB. T.e. ¢ HHTErpallMOHHBIE TECTHI MPOBEPSIIOT KOPPEKTHOCTh
B3aUMO/ICHCTBHS KOMITOHEHT CHCTEMBI.

WHTerpaninoHHOe TECTUPOBaHME, KakK IPaBUIIO, MPEACTaBIsIeT co00il HTepaTHBHBIM
poIIecc, MpY KOTOPOM MpOBepsieTCs PyHKIIMOHATBHOCTh BCe OoJiee U 00Jiee YBEITUUNBAIOIICHCS
B pa3Mepax COBOKYITHOCTU MOJIYJIEH.
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MonayiapHOE TECTUPOBAaHUE, WM IOHUT-TECTUPOBAHME (aHTJI. unit testing) — mporecc B
IPOrpaMMUPOBAaHUM, TO3BOJISIIOIIMI IMPOBEPUTH HAa KOPPEKTHOCTb OTHEIbHBIE MOAYJIH
HCXOJIHOTO KOJA MPOTPaMMBlI.

Wnes cocTouT B TOM, 4TOOBI MMCATh TECTHI AJI KaXKAOH HETPUBUAIBHOW (QYHKLUU WIN
MeTo/a. DTO MO3BOJISIET TOCTaTOYHO OBICTPO MPOBEPUTH, HE TPUBEIIO JIH OYEPEIHOE H3MEHEHUE
KO/1a K perpeccuu, To €cTh K IMOSABICHUIO OIINOOK B YK€ OTTECTUPOBAHHBIX MECTaX MPOrPAMMBI,
a TaKkke obneryaer oOHapy>KEHHE U YCTPAaHEHHE TAKUX OLIHOOK.

WHTerpanmoHHble TECThI JOKHBI TPOBEPATH COBMECTHYIO Pa0OTy OTIEJIBHBIX MOJYJeH
Wi HaOOpOB MOJyJeH, MEXAY KOTOPBIMH €CTh 3aBUCHUMOCTH. lIpM 3TOM TECThI JOJKHBI
IIPOBEPUTH, IPABUIILHO JIM 00pabaThIBAIOTCSl BXOHbBIE IaHHBIE OT/JEIBbHBIX METOJIOB IPU BBI30BE
UX TPH Pa3HBIX CHUTYyalMsIX W HaOOpax HMCXOIHBIX MAaHHBIX ((QYHKUIMOHAIbHAs CTOPOHA
UHTErPAallMOHHOTO TECTUPOBAHMS) M IIPOBEPUTH CTAOMIBHOCTH PabOThI MOAYJS NPHU pa3HbIX
UCXOJHBIX JaHHBIX (IIpOBEpKa Ha HAAEKHOCTb pPAOOTHI MOIYJS HHTETPALMOHHBIM
TECTUPOBAHUEM ).

CymecTByeT HECKOJIBKO IMTOAX0/I0B K HHTETPALIMOHHOMY TECTHPOBAHHUIO:

— CHuzy BBepx. CHauana coOUpalOTCs M TECTUPYIOTCA MOAYIM CAMUX HIDKHUX

YpPOBHEH, a 3aTe€M MO BO3PACTAHUIO K BEPIUMHE Hepapxuu. JlaHHBIA MNOAXOA
TpeOyeT rOTOBHOCTH BCEX COOMpPAEMBIX MOAYJIEH Ha BCEX YPOBHSAX CUCTEMBI.

— CBepxy BHHU3. JlaHHBIN MOAXO] MperyCMaTPUBACT JBM)KEHUE C BBICOKOYPOBHEBBIX
MOJyJIei, a 3aTeM HarmpasisgeTcs BHU3. [Ipr 7TOM HCTIONB3YIOTCS 3arIyIIKH IS TEX
MOJyJieH, KOTOpble HaXOJATCS HMKE IO YPOBHIO, HO BKJIFOUEHHE KOTOPBIX B TECT
elie He MPOU30IILIO.

— bonbioit B3peiB. Bce Moaynu Bcex ypoBHEW coOuparoTcs BOEAMHO, a 3aTeM
tectupyercs. JlaHHBIH METOJ HKOHOMHUT BpeMs, HO TpeOyeT TIIaTelbHON
popabOTKU TECT KENCOB.

IIpeumyiiectso.

WHTerpaninoHHOE TECTHPOBAHUE TO3BOJIIET UMUTHPOBAThH JEHCTBUS IMOJIb30BATEICH H

OBICTPO MOJIyYyaTh MOATBEPKJIEHHUE, YTO MPOrPaMMHBIN MPOIYKT YCHEIIHO B3aUMOICHCTBYET C
JIPYTUMH cucTeMaMu. Takoi 1Moaxo/ rapaHTHPYET cpa3y HECKOIBKO MPEUMYIIECTB:
1. IlpenoTBpaiieHue TMOSIBIEHUS KPUTHUYHBIX OMIMOOK B  ONBITHO-IPOMBIIIICHHOM
OKCIUTyaTaIH
2. CHMXeHHue BIUSHUS YeJI0OBeUecKoro (hakropa
3. DKOHOMHS 3aTpaT Ha UCTpaBJICHUE Ne(EKTOB

['maBHOM 3amadeld WHTETPAIIMOHHOTO TECTHUPOBAHUSA SBJSIETCS TIOMCK OIIHMOOK,
CBSI3aHHBIX C B3aUMOJICVCTBUEM MOJYJEH CHCTEMBI WJIM HECKOJBKUX CUCTEM. B pesynbprare Bce
CMEXHBIE CHCTEMBI U MOIYJIU OJTHOM CUCTEMBI IOJKHBI Pab0TaTh COTIIACOBAHHO.

CriocoObl MPOBEICHUS MHTETPAIMOHHOTO TECTUPOBAHUS MOJAOUPAIOTCS B 3aBUCUMOCTH
OT UHTETPALMOHHBIX PEIICHUN.

BrimonHenue paboTh:

Pazpaboraiite kmacc, coaepKamuii MHHUMYM 3 METOJa, OJIMH U3 KOTOPBIX
COOTBETCTBYET BallleMy BapHaHTY: TI0 3aJaHHBIM MapaMeTpaM a u b BerauciuTe mapamerp c.

Bapuant C

~N[o|oi~[WIN|F
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Ba — b?

b
Sa -
4

#a + b))

12a% - 8b

a' -3

(a* = b)/2

10 (a=b)(a+b)

aldb* 4+ 16)

2

iy ]
2(r~-0b)
{ +

Hd4a)=-a*

11 3a2-b

12 ab-4a

I[Ba APYyrux (OCTaJ'ILHLIX) MCTOAa AOJDKHBI IEpCAaBaTh WM IIOJY4YaTb 3HAUCHUA U3

MCTOJla BalICro BapUaHTa. T.e. Bcemu TpEMA MCTOJaMH IOOJIKHO OBITh OpraHnu3oBaHO
BSaHMOHeﬁCTBHe.

CozpaiiTe OTHENbHBIN TeCTUPYIOLUN Kiacc (Kak JUIsi MOJIYJIbHOTO TECTHPOBAHMUS), B

KOTOpOM OIIMIIUTE MHHUMYM 3 Tecra C Pa3JIMUHBIMU IMapaMCTpaMH, OXBaTbIBaAIOIIHUMH
Pa3JINYHBbIC HCOKBUBAJICHTHBIC 3HAUCHUA.

HpI/IMe‘laHI/ICI IIpU HHTCIpallMOHHOM TCCTUPOBAHHUH IIPU OJHOM BbI3OBC (I)YHKI_II/II/I,

TECTUPYIOTCS BCe 3 METO/a.

1. Pa3zpabotaiiTe TecT-1iaHa — pyKOBOJACTBA K JEHCTBUIO J1JIsi TECTUPOBIIHUKOB;
2. Copmupyiite TECTOBBIE JaHHBIX U CO3/IaliTE TECT-KEHCOB;

3. PeanmsyliTe crieHapuu JIs 3aITyCKa TECT-KEHCOB;

4. BpIMOMHUTE TeCT-KEHUCHI U UCIIPABHTE OMINOKH;

5. TloBTOpHTE UKI TECTUPOBAHUS JI0 YCIICITHOW HHTETPAIUH.

®opma npeacTaBiieHus pe3yJbTarTa:
1. Texct gomxkeH ObITh HanucaH mwpudrom Times New Roman, 12. IHTepBan Mmexay

cTpokaMu u ab3amamu — 1,5. Otctyn cnea 1,5. OpuenTtanus TeKkcTa — o LIMpUHE
cTpanuibl. CKpUHIIOTH HEOOXO0UMO noanucars. Ha3Banue npakTudeckoit paboThl,
11eJ1b pabOTHhI, X011 pabOTHI, BEIBOJI, OTBETHI HA KOHTPOJIBHBIE BOMPOCHI IOJKHBI OBITH
BBIJICJIEHBI KUPHBIM IIPUPTOM.

2. 3axitoueHue (BHIBOJIBI).
3. CHnHCOK HCIOJIb3yeMO TUTepaTyphbl.

gk~

KoHnTpoJsbHbBIE BONIPOCHI:

JlaiiTe onpeneneHre MOHITUS UHTETPALIMOHHOE TECTUPOBAHUE.
B yem cyniHocTh MeToa «0es0ro AmuKa»?

B 4yeM cyniHOCTh METO]a «4E€PHOTO SIIIUKA.

I{enu MHTErpallMOHHOIO TECTUPOBAHMUS.

IIpenmymiecTBa «paHHErO Hayajla» TECTUPOBAHUS.

Kpurepun ouenku:

PaboTa BBINONHEHA MOJHOCTBIO U HE COJEPKHUT OIMIMOOK, CTYJEHT ydeld M PaccMOTpeln
0COOEHHOCTH MPEIMETHON 00J1aCTH ¥ TPAMOTHO MPEJCTABUII OTYET — OLIEHKA «OTIUYHOY.

Pabora BbINoNHEHa MOJHOCTBIO, HO COJAEPKUT HE Oosiee BYX OIIMOOK, CTYIEHT y4enl U
paccMOTpesl OCOOEHHOCTH MPEeIMETHOM 00JacTH W IpaMOTHO NPEACTAaBMII OTYET — OICHKa
«XOPOLLIOY.
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PaGora BeIMONHEHA C OMmMMOKAMH, CTYACHT HE TMOJHOCTHIO Y4el M PacCMOTpen
OCOOCHHOCTH  MpEAMETHONM o0jacTh W MpeACTaBMI  KpaTKuil  OT4eT —  OlleHKa
«YJIOBJIETBOPUTEIHLHO.

Pabora BbInoNHEHA ¢ rPyOBIMU OMIMOKaMH, CTYACHT HE y4del OCOOCHHOCTH IMpeIMEeTHOM
00J1aCcTH, OTYET COCTABJIEH HEIPAMOTHO — OLIEHKA «HEY/10BJIETBOPUTEIBLHO.
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Tema «MHCTpYMEHTAPHIl TECTUPOBAHUSA M AHAJIN3A Ka4YeCcTBa
MPOrpaMMHBIX CPEACTB»
IIpakTyeckas padora Ne 6. JlokyMeHTHpOBaHMe Pe3y1bTATOB TECTHPOBAHMS
Ileab: cocTaBUTh UTOTOBBIM OTYET O PE3YJIbTaTaX TECTUPOBAHUS
HPUI0KEHUS.
Bbinosinus padory, Bel Oyaere:
ymembv:
— VY16 BBINIONHATH PyYHOE M ABTOMAaTU3MPOBAHHOE TECTHUPOBAHME INPOTrPAMMHOIO
MOJYJIS.
MarepuanbHoe o0ecriedeHne: IEPCOHANIBHBIN KOMIIBIOTED, CPEla MPOrpaMMHUPOBAHMS
Visual Studio 2019.

3aganue:
1. IlpoBect JOKYMEHTHPOBAHHME pE3YJIBTATOB TECTUPOBAHHUS IPOrPAMMHOIO
CpencTBa.

2. CocTaBHTBH OTYET IO IPAKTHYECKOH padore.
KpaTkue TeopeTnyeckue cBeeHUs:
WTOroBBIi OTYET MOKHO Pa3/ICIUTh Ha YaCTH C COOTBETCTBYIOIIEH HH(POpMAIUei:
— IlpuBercrBue.
— O6was nnpopmarnus (Common Information).
— TecroBoe okpyxkenue (Test Platform).
— Pexomenmamun QA (QA Recommendations).
— JerammsupoBanHas nadopmarus (Detailed Information).
— OxoH4YaHUE CONIEPKUMOTO.

[IpuBercTBUE

CBoe m1uchbMO ¢ OTYETOM HEOOXOAMMO HayaTh C MPUBETCTBUS BCeX ajpecatoB. Ecnu mo
KaKMM-JIMOO MpUYUHAM MTPOU30IILIA 3a/Iep’KKa JTaHHBIX OTYeTa, TM00 He BeCh 3aljlaHUpOBaHHBIH
(GyHKIIMOHAN ObUI MPOBEPEH, TO 3Ty HHGOPMAIMI0O HEOOXOAWMO NPEJOCTaBUTh B Hauaje
nucbMa. CrenyeT U3BUHUTBHCS 32 33/I€PKKY M yKa3aTh aJeKBAaTHbBIC MPUUUHBI POU30LIE/IIETO.
Takxe B caMOM Hayajle NMHMChbMa CJeyeT YKa3blBaTbh, €CJIM ObUIM KAaKHe-TO BHEUIHHE (aKTOpHI,
HPEMATCTBYIOIINE MPOBEPKE KaKOi-To yacTu (yHKIIMOHATA.

Ecmu BO Bpems TecTHpOBaHUS HE TMPOM3ONUIO HUKAKHX  (Hopc-MaskOpHBIX
OOCTOSATENILCTB, TO JOCTATOYHO OOBIYHOI'O BEXJIMBOTO NMPHUBETCTBUS U Jajee YK€ Mepexoi K
CJICAYIOIINM ITyHKTaM.

O6mas uapopmarus (Common Information)

B maHHOI 9acTh OTYeTa OMHCHIBACTCS, KAKHE BHJBI TECTOB NMPOBOAMIHCH. 3a4aCTYIO
yKa3bIBAIOTCS MOJYJIH, KOTOPbIE TECTUPOBAIUCH MM (yHKIHOHAT. CTOUT yIOCTOBEPUTHCS, HE
3a0bITa M Kakas-TO 4acThb (PYHKLIHMOHAJIa, OCOOEHHO 3TO aKTyaJbHO, KOTJa HY)XHO cOoOpaTh
UTOTOBBII OTYET, COEIMHUB B ce0Oe JTaHHBIE O PAa3HBIX BUIAaX TECTOB U (PyHKIOHAJIE.

TecroBoe okpyxenue (Test Platform)

Kak mpaBuiio, B 3T0i 4acTH yKa3bIBarOTCS:

— Ha3sBanue npoekra.

— Howmep cOopku.

— Ccpinka Ha ipoekT (cOopky). Heobxoaumo yoenuTbes, 4To 3aias 1mo 3Toi

— CCBUIKE BBl JEHCTBUTENBHO IMOMNaJaeTe Ha MPOEKT WM MOXETE€ YCTaHOBHTH
MIPUIIOKEHHUE.

[Tpu yka3aHWM JaHHBIX B 3TOW YacTH OTYETa HYXXHO OBITh OUYE€Hb BHHUMATEILHBIM, T.K.
HEMpaBWIIbHAS CChUIKA Ha COOPKY WJIM HEBEpHbIM HOMep COOpKM HE JaloT JOCTOBEPHOM
UHPOpPMAIIMK BCEM 3aWHTEPECOBAHHBIM JIIOISIM, a TakXKe 3aTpyTHSIOT paboTy YeNOBEKY,
cobuparonieMy (pUHaIbHBIA OTYET.

Pexomenpammm QA (QA Recommendations)
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JlanHasi 4acTh OTYeTa SBIsIeTCS Hamboyiee BaXKHOHM, T.K. 3MIeCh OTpaxaercs oOIee
cocTosiHuE CcOOpKM. 31ech TIOKa3bIBAE€TCA aHaJIWTUYeckas padoTa TECTUPOBIIUKA, €ro
PEKOMEHIAIMU 10 YIy4IIeHUIO (yHKIIMOHAIA, Hanboee ciiadble MecTa U Haubojee KPUTHYHBIC
nedeKThl, TMHAMIKa U3MEHEHHS KaueCTBa MIPOEKTa.

B sTom pa3zzaene gomkHa ObITE HHGOPMAITUS O CICIYIOIIEM:

— VYka3zaH ¢yHKIMOHAN (4acTh (YHKIHMOHAJA), KOTOPHIA 3a0J0KUPOBAH ISl TPOBEPKH.
JlaHbl TOSICHEHWs ToYeMy OTOT (YHKIMOHAN He MpoBepeH (ykasaHbl Hamboliee
KPUTUYHBIE T€(PEKTHI).

— IlpousBeneHn ananmu3 KayecTBa NpoBepeHHOro ¢yHkuuoHana. Cremyer ykasarsb,
YAYYIIWIOCh OHO WJIM YXYAUIMJIOCH MO CPaBHEHUIO C MPEAbIAYIICH Bepcuei, Kakoe
KauecTBO HA CETOJHAIIHUN MOMEHT, Kakue (akTopbl MOBJIMUIA Ha BHICTABICHUE
MMEHHO TaKOT0 KayecTBa COOPKH.

— Ecnu kauectBO cOOpKM YXYAIIUJIOCH, TO OO0S3aTENbHO JOJDKHBI OBITh yKa3aHBI
pPErpeccCUOHHbIE MECTa.

— Haubonee HecTabuipHbIC YacTH (QYHKIIMOHAIA CIIEIYeT BBIACIUTD U YKa3aTh MPUIMHY,
110 KOTOPOH OHU TAaKOBBIMU SIBJISFOTCSL.

— Jlanbl pekoMeHaauu o ToMy GYHKIIMOHATY U AedekTam, cKopeilnee HCIpaBiIcHHe
KOTOPBIX SIBIISICTCS] HAUOOJIEe MPUOPUTETHBIM.

— Cnucok Hambojee KPUTHYHBIX JUISI COOpPKH Ne(EeKTOB, C yKa3aHWEM Ha3BaHHA U UX
KPUTHYHOCTH.

— Jlnsa otdera ypoBHs Smoke o0si3aTeqbHO yKa3aTh BeChb HECTaOWJIBbHBIN (PYHKIIMOHAIL.
Ecnm cOopka sBisIeTCsl pelu3HON WK MPEIPENIU3HON, TO JIF000€ yXYIIIIEHNE KauyecTBa
SIBJIICTCS. KPUTUYHBIM M BaKHO 00 3TOM COOOIIMTH MEHEKEPY KaK MOYKHO paHbIIIe.
[ToMrMO BCero BBIICYKA3aHHOTO ISl PEIM3HBIX U MPEIPEIH3HBIX COOPOK B OTYETE O

Ka4yeCcTBE MPOJIYKTa BAXKHO yKa3bIBaTh CIEAYIOIIEE:

— Jlana uHdopmanus o Bcex mnpoOieMax, XapakTepHblx cOopke. IIpoBeneH ananus,
HACKOJIbKO ~ OCTaBIIMECS TMPOOJIEMBI SIBIISIIOTCS KPUTHYHBIMH  JUISI  KOHEYHOTO
MOJIb30BaTEs.

— VYkazaHbl 1e(peKThl, KOTOPbIE CIEAYyeT UCIPAaBUTh, YTOObI KaUeCTBO KOHEUHON COOpKH
OBLIIO BBIIIIE.

Heranuzuposannas undopmanus (Detailed Information)

B nanHol yacTu oTyera onuceiBaeTcs Oosee moaApoOHas HHpopMaLKs O TPOBEPEHHBIX
yacTaX  (QYHKIMOHAJa, YCTaHABIMBAETCA  KAuyeCTBO  KaXJOW  INPOBEPEHHON  yacTu
dyHkmoHama(MOIy s ) B OTACIHHOCTH. B 3aBUCHMOCTH OT THITa TPOBOIUMBIX TECTOB, 3Ta YaCTh
oTyeTa Oy/eT OTIIMYAThCA.

Smoke

IIpu oueHke kadecTBa (yHKIMOHAJIA HA YPOBHE Smoke TecTta, OHO MOXKET OBITh JINOO
[TpuemnemsiM, 1100 Henpuemnembim. KauecTBo cOOpKH 3aBUCUT OT HECKOJIBKHUX (PaKTOPOB:

— Ecmu sTo penusnas wiM npeapenusHas cOopka, To st BeIcTaBieHus [Ipuemnemoro
KayecTBa Ha ypoBHe Smoke He JI0JKHO ObITh HailleHO (yHKIIMOHAIBHBIX Je(PEKTOB.

— Hamuune HoBoro ¢ynkunonana. HoBelli (QyHKIMOHAN, KOTOPBHIA  BIEpPBbIE
MOCTABIISIETCS] HA TECTHPOBAHUE, HE TOJDKEH co/iepkaTh AeeKToB ypoBHS Smoke s
BbIcTaBieHus [Ipuemiiemoro kayectna Bceil cOOpKH.

— UYtoObl ycTaHoBUTH cOopke Ilpuemiemoe kauecTBO, HE IOJKHO OBITh A€(PEKTOB
ypoBHsi Smoke y Toro (pyHKIOHANA, I0 KOTOPOMY TTAHUPYETCS TPOBOJIUTH TTOJTHBIC
TECTBHI.

— Bce nambonee BaxkHbIe dYacTH (YHKIHMOHaNA OTPabaTHIBAIOT KOPPEKTHO, TOTAA
KauecTBO BCero (QyHKIMOHata Ha ypoBHe Smoke MoOXeT ObITh OIEHEHO, Kak
IIpumnemoe.

B vactu o neranusupoBanHON nH(OpMAIMK KauyecTBa COOPKH clieyeT 6osee moapoOHO
OIucaTh MPOOJIEMBI, KOTOpPBIE OB HAWJICHBI BO BPEMS TECTa.
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DV

B 31011 yacTu oTueTa yKa3pIBaeTCA Kau4eCTBO O MPOBEACHUH BaTUAALNU JEPEKTOB.

31ech JOMKHA OBITH CIIEMYOIIas HH()OPMALIUS:

— OOuee konmM4yecTBO Beex 1e(heKTOB, MOCTYNUBILKX Ha IPOBEPKY.
— KoanuectBo HencnpaBiaeHHbBIX Ae()EKTOB M UX MPOIEHT OT OOIIEr0 KOJIUYECTBA.
— Cnucok nedekToB, KOTOpbIE He ObUIM MPOBEPEHBI M MPUUYUHBI, 10 KOTOPHIM 3TOTO HE

OBLIO CIENaHO.

— Harnsanas tabnuna ¢ HercnpaBiIeHHBIMU J1e(eKTaMH.

[lo BbImIEyKa3aHHBIM pe3yJbTaTaM BBICTABISETCS KauecTBO TecTa. Eciau mpoueHT
HencrpasieHHbIX AedekroB < 10%, To kadectBo I[lpmemmuemoe, ecimu > 10%, To KayecTBO
Henpuemnemoe.

NFT

[Ipy mnpoBeneHHWH TIOJHOTO TeCcTa HOBOTO (YHKIMOHAZa KaueCTBO OTAEIBHO
npoBepeHHOro (GyHKIMOHATIa MOKeT ObITh: Beicokoe, Cpennee, Huskoe.

B otuere cnemyer oTmenbHO YKa3blBaTh MHGOPMAIMI0 O KAdyeCcTBE Ka)XJOH YacTH
HOBOTO (pyHKIIMOHaNA. B 3T0# yacTu oTdera 10JmKHA OBITH Cienyromas HHPOpMaIus:

— Jlana oOmas oleHKa pealu3aly HOBOTO (yHKIHMOHANA (CrpyNIHpOBaHHAs IO

KauecTBY).

— TlompoGHast (meranbHast) wHOpPMAIMS O KadyecTBE KaXKIOW W3 dYacTeld HOBOWM

(GyHKIMOHATIBHOCTH.

— IlpoBenen aHanu3 Kaxa0u U3 HOBBIX (PYHKIIHI B OTJICITHHOCTH.
— JlaHbI sICHBIE TOSICHEHUS O BHICTABJICHIUH COOTBETCTBYIOIIETO Ka4eCTBa.
— Jlapl pekoMeHJaMu MO YIYYIICHHIO KadyecTBa (Kakue TMpoOJieMbl CIenyeT

UCIIPABUTD).

— Iloka3ana Ttabnuma ¢ HOBBIMU (YHKIHUSMH (Ha3BaHHE), MX KayeCTBOM, CTaTyCOM
¢bynukuuu u3 CQ.
AT, MAT, Regression

Ecnu mpoBoaniInCh TECThl YKa3aHHBIX YPOBHEH, TO B MEPBYIO OYepe/lb MPH HAMMCAHUH
oT4eTa  HY)KHO  aHAIM3MPOBAaTh  JWHAMUKY  WM3MEHEHHS  KadyecTBa  IPOBEPEHHOMN
(YHKLIMOHAJIBHOCTH B CpaBHEHUH C Oojiee paHHMMHU BepcusiMu cOopku. Taxke Kak Uy
IPEBIAYIIEro BUIa TECTOB, KAUYECTBO 3TUX MOKET ObITh: Bricokoe, Cpennee, Huskoe.

Jlns yka3aHHBIX BHUJOB TECTOB B JIaHHOW YacTH OTYeTa JOJDKHA OBbITh OINKcaHa
nH(opMaIus CIeAyomero xapakrepa:

— Jlana cpaBHUTeNnbHas XapaKTEPUCTHKA KaKIOM M3 yacTed (PyHKIMOHANIa B CPaBHEHUU

C MpebIIyLIMMH BEPCUIMHU COOPKHU.

— Ilogpob6nas (netanbHas) uHGOPMAIUS O KaueCTBE KaXKIOW W3 4YacTel MPOBEPEHHOM

(YHKIIMOHAJIBHOCTH.

— JlaHbl sICHblE MOSICHEHUS O BBICTABIEHUM COOTBETCTBYIOIIETO KadecTBa KaKIOu

(GYHKINHU B OTAETBHOCTH.

— JlaHbl peKOMeHJaluu 10 YIYYIIEHUI0 KadecTBa (Kakue MpoOJIeMbl ClelyeT

UCIIPABUTB).

OkoHUaHuE CONEPKUMOTO

B 3aBepmieHun coxepxumMoe OT4YeTa JOJDKHO BKIOYaThb B cedsd MHGMOpMAIMIO
CJIETYIOIIETO XapaKTepa:

Ccplnka Ha TecT-TUIaH.
— Ccpuika Ha ToKyMeHT feature matrix (eciu TakOBOM UMEETCs).
Ccplka Ha JOKYMEHT CO CTaTUCTUKOM (€CJIM TaKOBOM UMeeTcs).
OO11ee KOIMYEeCTBO BCEX HOBBIX JIE(EKTOB.

— Iloamuce BBICBLIAIOIIETO OTYET.

JlaHHBIE CCBUIKH JOJDKHBI OBITH KOPPEKTHBIMU, HEOOXOIUMO IPOBEPUTH TOCTOBEPHYIO
. WHGOPMAIMIO TOJydaeT TOJIb30BaTeNlb, OTKPBIBIIUKA cChUIKY. Cremyer oOpamiath ocoboe
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BHUMaHUE HA TMOJIKUCH, YAOCTOBEPhTECh, YTO yKa3aHa MMEHHO Ballla MOJMUCH MO0 Kakasi-TO
YHHUBEpcaabHas 1715 ONPEAEICHHOTO MPOEKTa MOAIHUCH.

BbinosiHeHue padoThbI:

1. 3anycTUTh paHee CO3JaHHOE IPHUIIOKEHHE.
2. CocTaBUTh UTOTOBBIM OTYET IO PE3yJIbTaTaM TECTUPOBAHMSI IPUIIOKEHMSL.
3. OdbopMHUTB OTUET U 3AIUTUTH IPAKTUYECKYIO paboTy.

dopma npeacTraBiieHus pe3yJbTara:

1. Texcr gomxken ObITh Hamucad mpudrom Times New Roman, 12. IaTepBan mexmy
cTpokamu u ab3anamu — 1,5. Otctyn ciesa 1,5. OpueHTanus TekcTa — 1o MUpUHE
ctpanubl. CKpUHIIOTH HEOOXOMMO moAnucaTh. Ha3BaHnue nmpakTudeckoit paboThl,
1eNb paboThl, X0 pabOThl, BEIBOI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI I0JKHBI OBITH
BBIJICJICHBI KUPHBIM IIPHPTOM.

2. 3akmroyeHue (BbIBOJIBI).

3. CHOHCOK HCIIONIb3YeMO TUTepaTyphl.

KoHTpoJibHbIE BOPOCHI:

1. Kakasi cTpyKTypa UTOrOBOTO OTYETa O Pe3yIbTaTaX TECTUPOBAHUS?
2. Yro conepxutcs B pazaene [IpuBercrue?

3. Yto comepxkurcs B pazaene OOmias uHpopmanms?

4. Yrto comepxutcs B pazaene TecToBoe okpykeHue?

5. Yro conepxutcs B pasaene Pexomennaiuu QA?

6. Uto copepxutcs B pasaene JleranuzupoBanHas nnhopmanus?

7. Yto copepxutcs B pazaese OKOHYaHUE COJIEPKUMOTO?

Kpurepum ouenku:

PaGorta BbINOIHEHA MOJHOCTBIO U HE COAEPKHUT OUIMOOK, CTYIEHT yuel U PaccMOTpes
0COOEHHOCTH MPEeIMETHOIN 00J1aCTH ¥ TPAMOTHO MPEJICTABUII OTYET — OLIEHKA «OTIUYHOY.

Pabota BhINOTHEHA MOTHOCTHIO, HO COJEPKHUT HE Oosee NBYX OMMOOK, CTYAEHT y4yel U
paccMoOTpesl OCOOCHHOCTH MpeIMETHOM 00JacTh M TPaMOTHO MPEJCTaBUI OTYET — OIeHKa
«XOPOIIIO.

PaGota BbIMONHEHa C OWIMOKAMH, CTYAGHT HE IIOJIHOCTBIO Y4e€l U pPacCMOTpen
OCOOCHHOCTH  MpEAMETHONM o0lacTh M TpeACTaBUI  KpaTKUil  OoT4eT —  OLEHKa
«yJIOBJIETBOPUTEIHHOY.

Pabora BeInonHeHa ¢ TpyObIMHM OLIMOKAMH, CTYJEHT HE y4ell 0COOEHHOCTH IpeaMETHOU
001aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIBLHOY.
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ITpunoxenue
Kon ctpanuiisl aBTopuzanuu

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

<Grid.RowDefinitions>

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

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

</Grid.ColumnDefinitions>

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

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

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

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

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

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

<PasswordBox x:Name="passw" Password="*****xxx" Gprjd,Column="0" Grid.Row="8"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>
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<Label Content="NoBTopuTb naponb" Grid.Column="0" Grid.Row="9" FontWeight="Bold"
FontSize="14" Margin="8,0"/>

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

<Label Content="MuHumanbHaa pnuvHa napona 6 cumsonoB” Grid.Column="1"
Grid.Row="10" FontSize="14" Margin="8,0" />

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

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

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

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

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

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

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

<Label Content="CekpeTHbil BONpoC ANA BOCCTaHoBAeHua napona" Grid.Column="0"
Grid.Row="17" Grid.ColumnSpan="2" FontSize="18" FontWeight="Bold" Margin="10,0"/>

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

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

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

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

<CheckBox Content="CornaceH c ycnosusmu" Grid.Column="0" Grid.Row="22"
FontSize="14" />
<Button x:Name="SignIn" Content="[ANIEE" 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="NepeiTn" Grid.Row="23" Grid.Column="1"
Margin="100,0" Click="Go_Click"/>
</Grid>
</Window>
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