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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB M coaep)KaHME NPAKTHUYECKUX M J1a0OpaTOPHBIX 3aHATUN HANpaBiICHbl Ha
peamuzanuio  Penepa’abHOr0 TOCyNApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHETrO
npodeccnoHamTsHOTO 00pa30BaAHHSL.

Benymeld aumakTHYeCKOW IIENBI0 TPAKTUYECKUX 3aHATHH sBISETCS (OPMHpPOBAHUE
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHH BBINOJHATH OINpENIeICHHBIC NEHCTBHS,
orepanuu, He0OXOAUMBIE B TIOCIIEIYIOMIEM B MTPO(GECCHOHATBHON ACATEIBHOCTH).

Benyuielt nunakTu4eckoi 1eblo J1a00paTOPHBIX 3aHATUN SIBISIETCS KCIEPHUMEHTAIbHOE
MOATBEP)K/IEHUE M IpPOBEpKa CYIIECTBEHHBIX TEOPETUYECKUX IOJIOXKEHUH  (3aKOHOB,
3aBUCHUMOCTEN).

B cootBercTBHM ¢ paboueii mporpammoii [IM.02 OCYIIECTBJIEHUE MHTEI'PALIMU
[IPOTPAMMHBIX MOJYJIENW, MJIK.02.02 WHCTpyMeHTanbHBIE CPEICTBA  pa3paboTKH
MIPOrpaMMHOT0 OOEcHeyeHus, MPEAYyCMOTPEHO NPOBEACHHE MPAKTHUYECKUX M Ja0OpaTOPHBIX
3aHATUNA. B paMmkax MmpakTHuecKoro/abopaTopHOro 3aHATHs OOyYarolUecss MOTYT BBINOJIHSATH
OJIHY WJIA HECKOJIbKO MIPAKTHYECKUX/Ta00paTOPHBIX padoT.

B pe3ynbrare ux BHIIOJHEHUS, 00ydaromuics JOKEH:
ymemb:

— VY1 ucnonb30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHUH.

— Y2 ucnons30BaTh METOBI IS TIOJIYYSHHS KOJIa C 3aaHHOW (DYHKIIMOHAIBHOCTHIO
U CTETIEHbIO KayecTBa.

— V3. aHAIM3UpOBATHh NPOCKTHYIO U TEXHUYECKYIO TOKYMEHTALIHIO.

— V4. ucnonb3oBaTh CHEUAIN3UPOBAHHbIE IpaUuecKkue CpeAcTBa MOCTPOEHUS U
aHaJIM3a apXUTEKTYPbl IPOrPAMMHBIX ITPOTYKTOB.

— V5. opraHv30BbIBAaTh 33JIaHHYI0 MHTErPalMI0O MOAYJEH B MPOrpaMMHBIE CPEICTBA
Ha 6a3e UMerolelcs apXUTEKTyphl U aBTOMaTH3aIMH OM3HEC-TIPOLIECCOB.

— VY6. onpenenarb ICTOYHUKH U IPUEMHUKHU JAHHBIX.

— ¥7. ucnonb30BaTh MpUEMbl PaOOTHI B CUCTEMaX KOHTPOJIS BEPCHIA.

— V8. BBIIONHATH OTJIAAKY, MCIHOJB3YyslI METOJbl W HWHCTPYMEHTHI YCIOBHOM
koMK (kmaceel Debug u Trace)).

— V9. ouleHuBaTh pazmMep MUHUMAIBHOTO HAOOpa TECTOB.

— V10. pa3pabaTeiBaTh TECTOBBIEC TAKETHI U TECTOBbIE CLIEHAPHH.

— V11. BBISBIATH OLIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CrelIM(pUKAIIHII.

— VY12 wucnonb3oBaTh pa3iaMYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHIAPTHI
dhopmaTUpOBaHUS COOOIICHHIA.

— V13 BBINOJHATH TECTUPOBAHUE UHTETPAIUU.

— VY14 opranu3oBbIBaTh NOCTOOPaOOTKY TaHHBIX.

— V15 co3nmaBaTh KiIacchl- HCKJIIOUEHUSI HA OCHOBE 0a30BBIX KJIACCOB.

— VY16 BBINONHATH PYyYHOE KM ABTOMATU3UPOBAHHOE TECTUPOBAHUE IMPOTPAMMHOIO
MOYJIS.

— VY17 wucnonp30BaTh HMHCTPYMEHTAJbHBIE CpPEACTBA OTJIAJKU IMPOTPAMMHBIX
MPOIYKTOB.

— VYO01.1 pacno3HaBaTh 3afayy W/uiaM mpoOieMy B HPOPECCHOHATBHOM U/UIH
COLIMAJIbHOM KOHTEKCTE

— VY01.2 ananu3upoBaTh 3a/1a4y U/UIH MPOOJIEMY U BBLAEIATH €€ COCTaBHbIE YaCTH

— VYO01.3 onpenensaTs 3Talbl pelIeHUs 3a1a41

— VY01.4 BesBIATE M 3(PQPEKTHUBHO HCKaTh HH(GOpPMAIMIO, HEOOXOIUMYIO JUIs
peleHus 3a1a41 W/ npoOIeMbl

— VY 02.1 onpexnensTs 3a7auu NoucKa HHGOpMaIHH;
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— VY 02.2 onpenensts HeOOXOAUMBIE HCTOYHUKH HH(POPMALIUY;
— V¥ 02.3 miaHupoBath MPOIECC MOUCKA;
— Y 02.4 cTpyKTypHUpOBaTh MOJIy4aeMyto HH(POPMAIIUIO;
— VY 02.5 BblaensaTh Haubosee 3HaUMMOE B IIepevHe HH(popMaIu;
— VY 02.6 oueHuBaTh NPAKTUUYECKY 3HAYMMOCTb PE3YJIbTAaTOB [IOMCKA;
— Y 02.7 odopmisATs pe3ynbTaThl OMUCKA
—  Y03.2 npuMeHATh COBPEMEHHYIO HAYYHYIO MPO(HECCHOHATBEHYIO TEPMUHOJIOTHIO
— VY03.3 onpenensaTe U BbICTpauBaTh TPACKTOPUH MPOPECCHOHAIBHOIO Pa3BUTHUS U
camMoo0pa3zoBaHUs
— VY03.4 npuMeHSTh UCCIIEAOBATEIBCKUE MPUEMbI U HABBIKH, YTOOBI OBITH B Kypce
MOCJIEHUX OTPACIIEBBIX PEIICHUN
— VY03.5 noHMMaTh U aJaNTUPOBATHCA K M3MEHSIOIIUMCS MOTPEOHOCTSIM CMEKHBIX
npodeccuit
— VY 04.1 opranu3oBbIBaTh pabOTy KOJIJIEKTUBA U KOMAH/IbI;
— ¥V 04.2 B3auMOJeHCTBOBAaTh C KOJUIETaMH, PYKOBOJACTBOM, KIMEHTAMH B XOJI€
poeCCUOHAIBHON JIeATETLHOCTH
— VY04.3 nonnMath TpeOOBaHUS U ONPABIBIBATH OXKHUIAHUS KJIMEHTOB/paboToaTeNs
— VY04.4 pearupoBath Ha 3alpOChl KINEHTOB/PYKOBOACTBA IUYHO U OMOCPEIOBAHHO
— VY04.5 ucnonp3zoBaTb KOMMYHHKAI[MOHHbIE HAaBBIKM NpH paboOTe B KOMaHAE IS
YCHEIIHOM paboThl HaJl TPYIIIOBBIM pPelIeHneM IpodIemM
—  Y04.8 apdexktrnBHO paboTaTh B KOMaH/IE
— V05.1 npumeHsTh TeXHUKH U npuembl 3ddexTuBHOro  oOIIEHUS B
poeCCHOHATBHON JIeATETLHOCTH
— VY05.2 wucnosb30oBaTh HABBIKM yCTHOrO OOmIEHWS B NpodecCHoHaTbHOM
JeATeNbHOCTU
— VY05.3 u3naratb CBOM MBICIH U O(QOPMIIATH JOKyMEHTHI MO MPOQPECCHOHATBHON
TEMaTHUKE Ha FOCYapCTBEHHOM SI3bIKE
— VY06.2 onuckBaTh 3HAYUMOCTh CBOEH CHEUHAIBHOCTH JJI PA3BUTHUS SKOHOMHUKHU U
Cpeabl )KU3HENEATENbHOCTH I'PaXk/laH POCCHIICKOTr0 rocyAapcTBa
— Y07.1 cobmromaTh HOPMBI SKOJOTHYECKON 0€30TaCHOCTH;
— VY08.3 nosb3oBaThbcs cpelCTBAMU NPO(YUIAKTUKY NEPEHANPSKEHNs XapaKTepHbIMU
IUIsl JaHHOW CHEeLMaIbHOCTH.
— VY 09.1 npumensaTs cpeactBa HWH(POPMAIMOHHBIX TEXHOJOTHW I PEIICHHS
npo¢ecCHOHAIBHBIX 3a/1a4;
— ¥ 09.2 ucnoyib30BaTh COBPEMEHHOE MPOrPaMMHOE 00ECIICUCHUE
—  Y09.3 nposBasATh KyIbTypy WH(POPMAITMOHHONW O€30MaCHOCTH IIPH HUCIIOIB30BAHUN
HMH(GOPMaLMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOT Ui
— VYI10.1 noHumarbh OOIMH CMBICI YETKO IPOM3HECEHHBIX BbICKAa3bIBaHUI Ha
W3BECTHBIE TeMbI (MMPOPECCHOHAIBHBIC U OBITOBBIC);
— VY10.2 yuacTBOBaTh B JUajorax Ha 3HaKOMble 00Iue U IpodecCuOHATbHbBIE TEMBI
—  VY10.6 noHUMAaTh TEKCTHI Ha 6a30BbIe MPOHECCHOHATILHBIE TEMBI
— VY10.7 yuraTh, NOHUMAaThb M HAXOAUTh HEOOXOAMMbIE TEXHUYECKUE JaHHbIE U
MHCTPYKIMU B PYKOBOJCTBAX B JIFOOOM JIOCTYIHOM (popmare
— VY11.2 BBISBIATH IOCTOMHCTBA M HEJJOCTATKY KOMMEPUECKON nen
— VYI11.3 npe3eHTOBaTh UAEU OTKPBITUS COOCTBEHHOrO JAeia B MpoecCHOHATBHON
JESITEILHOCTH
ConepxaHue MPaKTUYECKUX M J1a0OpaTOpPHBIX 3aHATHH OPHEHTUPOBAHO Ha (OpMHpPOBaHHE
O0LIMX KOMIETEHIMI MO MpOo(eCCHOHATBHOMY MOIYJIIO MPOrpaMMbl MOATOTOBKH CIIEIUAIMCTOB
CPEIIHETO 3BEHA IO CHENUAIBHOCTH U OBJIAJICHUIO HPOPECCUOHATIbHBIMU KOMNEMEHUUAMU



[IK 2.1. Pa3pabarbiBaTh TpeOOBaHMS K NPOrpaMMHBIM MOJYJISIM Ha OCHOBE aHaIHM3a
IIPOEKTHOM ¥ TEXHUYECKON JOKYMEHTAMU Ha IPEAMET B3aUMOACUCTBUSA KOMIIOHEHT

[1K 2.2. BpInoiHATh MHTETPAIMIO MOIYJICH B TpOorpaMMHOE oOecrieyeHue

[IK 2.3 BpimonHsTh  OTJIAAKY  [POIPaMMHOIO  MOAYJIS € MCIOJIb30BAaHUEM
CIEMAIN3UPOBAHHBIX IPOrPaMMHBIX CPE/ICTB

[IK 2.4 OcymecTBiaTh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIICHAPHEB JUIS
MIPOTPaMMHOT'0 00€CTICUEHUS.

[IK 2.5. Tlpou3BOIUTh WHCIEKTUPOBAHUE KOMIIOHEHT IPOTPAMMHOTO OOECHeueHus] Ha
IIpeIMET COOTBETCTBUS CTaHapTaM KOAUPOBAHUSL.

A Taxxe GOPMUPOBAHUIO 0OUUX KOMNEMEHYUIL:

OK 1. BsiOupare cnocoObl pemieHust 3a7a4  NpoPEecCHOHATBHON e TeIbHOCTH,
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2. OcymecTBisTh MOUCK, aHAIW3 W HMHTEpHpeTanuio MHGopMaluu, HEOOX0IUMOM
JUIS BBITIOJIHEHUS 33424 IPO(EeCCUOHATbHON JESITEIbHOCTH.

OK 3 [InanupoBaTh M pealn30BbIBATh COOCTBEHHOE MPOPECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE.

OK 4 [InanupoBaTh M pealn30BbIBATh COOCTBEHHOE MPOPECCHOHANIBHOE U JINYHOCTHOE
pa3BUTHE.

OK 5 [InanupoBaTh M pealn30BbIBaTH COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE.

OK 6 IlIposiBAATE  IpakJaHCKO-TIATPUOTHYECKYHO  IO3MIUI0,  JIEMOHCTPHPOBATH
OCO3HaHHOE MOBEJCHNE Ha OCHOBE TPAJUIIMOHHBIX O0IIEYEI0BEYECKIX IEHHOCTEN

OK 7 ConeilcTBOBaTh COXpAaHEHHIO OKpPY)KAIOIIEH Cpelpl, pecypcocOepeKeHHIo,
3¢ deKTUBHO JeMCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 8 Hcnonb3oBarh cpenctBa GU3MYECKOW KYIbTYPBI IJIs1 COXPAHEHHS U YKPCTUICHUS
3JI0pOBbsI B Ipolecce MpO(ecCCHOHATBbHONW NEATENbHOCTH U MOAJEpkKaHUA HEoO0XOIUMOro
YPOBHS (PU3MUECKON OATOTOBIEHHOCTH

OK9 Hcnonp3zoBarh  HMHPOPMALMOHHBIE  TEXHOJOTMH B  NPOeCCHOHATBHOU
JESITEILHOCTH.

OK 10 Tlomp3oBatbcsi mpodecCHOHATBHOW JOKyMEHTAIlMeld Ha TOCYIapCTBEHHOM W
MHOCTPaHHOM SI3BIKE

OK 11 [IlnanupoBaTh MNPEANPHUHUMATEIBCKYIO JEATCIBHOCTh B MPOGECCHOHATBHOU

chepe

BrinmonHenne oOydYarOImMMUCA TPAKTHYECKUX W jabopatopHeix pador mo I[IM.02
OCYILIECTBJIEHME WHTEIPAIIMM TIPOTPAMMHBIX MOJYJEN, MJIK.02.02
WHcTpymeHTalbHbBIE CPENICTBA Pa3pabOTKU MPOrPaMMHOTO 0OeCTIeUeH s, HallPaBJIEHO Ha:

- 0000wWeHue, cucmemamusayuto, yeayoOienue, 3aKpeniexue, passumue u O0emanuzayuio
NOJIYYEeHHbIX MeoPemUdecKUx 3SHaHUli N0 KOHKPEmHbLM memMam y4eOHOU OUCYUNIUHbL,

- opmuposanue ymeHull NpuMeHAMb NONYYEHHble 3HAHUA HA NPAKmuKe, pearusayuro
eOUHCNBA UHMEILIEKMYAIbHOU U NPAKMUYEeCKOU 0esimelbHOCHU

- 8bIPAbOOMKY NpU peuleHUuU NOCMasLeHHbIX 3a0ay NPoheccUOHANbHO 3HAYUMBIX KA4ecms,
MAaKux Kak camocmosmenbHOCMb, OMBEEnCMEeHHOCMb, MOYHOCHb, MEBOPUeCKas UHUYUAMUEA.

[IpakTrueckue U 1a00paTOPHBIE 3aHSTHSI IPOBOASATCS TIOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOpas
obecrieurBaeT HATMYKE 3HAHWH, HEOOXOMMBIX JIJISI €€ BBITTOHEHHUS.



2 IEPEYEHDb IPAKTUYECKHX U JIABOPATOPHBIX 3AHATHUI

MJIK 02.02 THCTPYMEHTAJUIBHBIE CPEJACTBA PABPABOTKHA
INPOI'PAMMHOI'O OBECHHEYEHUA

Pasneanl/Tembl Tembl KonnuecrBo | TpeGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 4yacos ®rocC Cnio
3aHATHH
(ymern)
Paznen 2. CpeacrBa pa3padoTKu NporpaMMHOro
ob0ecneyeHust
Tema 2.2.1. [pakrudeckas padora Ne 1 «Pazpaborka 1 Y3-V7, V1,
CTPYKTYPBI IPOEKTa» Vi12,V¥14
CoBpeMeHHBIE
N — HpaKTquchas{ pabota Ne2 «Pa3paboTka 1 V02.1- V027,
HHCTPYMEHTBI MOALYJIbHOU CTP yKTypv bl IpOCKTA Y03.2-Y¥03.5,
HHTErpanun (muarpamMmb1 MOZy1ed)» V05.1-¥05.3,
[IpakTuueckas padora Ne3 «Pa3paboTka 1 v10.6, VO1.1-
nepeyHs apTedaKToB U MPOTOKOJIOB V01.5, V09.1-
IIPOCKTa» vV09.3
Jlaboparopnas padora Nel «Hacrtpoiika 1
pa6OTBI CHUCTEMBI KOHTPOJIA BepCI/Iﬁ
(TUTIOB IMIIOPTUPYEMBIX (DAITOB,
myTel, QUIBTPOB U JpP. MapaMeTPOB
AMITOPTA B PEIIO3UTOPUH )»
Jlaboparopnas padora Ne2 «Pa3paboTka 2
Y MHTETpAIus MOIYyJIEH MpoeKTa
(xomanaHAs paboTa)»
Jlaboparopnas padota Ne3 «Otnaaka 2
OTJETHHBIX MOJIyJIEH MPOrPaMMHOTO
MIPOCKTA
JlabopaTopHast padoTa Ne4 2
«Opranmnzanus 00paboTKH
HUCKJTIOUCHUIN
Tema 2.2.2 Jlaboparopnas padora Ne5 1 V2,V3,Ve6,
HucTpymenTapuii «IIpuMeHeHHE OTIIaIOYHBIX KJIACCOB B V8-V11, V13-
TeCTUPOBAHUS U MPOEKTEN Y17
aHaJIM3a KavecTBa Jlabopatopnast pabota Ne6 «Otmanka 1 V02.1 - V027
NMpOrpaMMHBIX HPOEKTa» V03.2-V03.5 ’
cpeacrs JlaboparopHas pabota Ne7 «ucneknus 1 YOS.l—YOS.S:
KOJIa MOZIyJIEH MPOEKTa v10.6, VO1.1-
JlabopatopHast paboTa Ne8 1 V01.5, V09.1-
«TectupoBanue nnaTepdetica v09.3
MOJIL30BATEIIS CPEICTBAMU
HHCTPYMEHTAITBHOM CPEIbl pa3paboTKI»
Jlaboparopnas padota Ne9 «Pa3zpaborka 1
TECTOBBIX MOJYJICH MPOEKTA JIst
TECTUPOBAHHS OTJCTHHBIX MOYJICH
[IpakTrueckas padora Nod 1

«BoInonHenne QyHKINOHAIBHOTO
TECTHUPOBAHMD)




Pasnesnl/Tembl Tembl KonnuecrBo | TpeGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 4acos erocC C1io
3aHATHH
(ymeTn)
[Ipaktuueckas padora Ne5 1
«TecrupoBanue UHTErpaLUn
[paktudeckas padbora N6 1
«JloxyMeHTUpOBaHNE PE3yIbTATOB
TECTUPOBAHUS»
UTOI'o 18




3METOAUYECKUE YKA3AHUSA

MJIK 02.02 THCTPYMEHTAJUIBHBIE CPEJACTBA PABPABOTKHA
INPOT'PAMMHOI'O OBECIIEYHEHUA

Tema «COBpeMeHHLIe TEXHOJIOTUM U UHCTPYMEHTbI HHTEIPalluU>)

IIpakTnueckas padora Ne 1
«Pa3paboTKa CTPYKTYPbI IPOEKTa»

Heub: co3nanue CTPYKTYpPhI MPOEKTA U 3aroIHeHHEe 0a30BOi HH(GOPMAIIMH O IPOCKTE.

Boinosinus padorty, Bel Oyaere:
ymemp:

— Y3, aHaimM3HupOBaTh MPOEKTHYIO U TEXHUUECKYIO TOKYMEHTAIHUIO.

— VY4. ucnionp30BaTh CHENHATM3UPOBAHHBIE TpaduyecKre CpeicTBa MOCTPOCHUS U

aHaJIN3a APXUTEKTYPHI IPOTPAMMHBIX TIPOAYKTOB.
MarepuanbHoe o0ecnieyeHue:
[epconanpubiii  KOoMmbIOTEp, maker Microsoft Office, moctym k Internet pecypcawm,
nporpamma MS Project.

3ananue:

1. Co3ganue HOBOTO MPOEKTA JTIOOBIM CTIOCOOOM

2. 3arioNHEHNE CBEACHUM O MTPOEKTE

3. U3meHeHune 6a30BbIX KalleHJapel IpoeKTa

4. BxiroueHune B MPOEKT JOMOIHUTENBHOW JOKYMEHTAUN
KpaTkue Teopernueckue cBeeHHs:

Hoserii mpoext B mporpamme MS Project MmoskeT OBITH CO3MaH Kak C HyJs, Tak |
UCIONIb3Ys OJMH M3 TpeJylaraeMblX CTaHAApTHBIX mabinoHoB. [llabmoH mpeacraBiser coboi
0COOeHHBIN TuM aiiina MpoeKTa, coaep anuii Habop WHGOPMAIMKU, TTPU3BAHHOW YIPOCTHUTH
paboty Haa mpoekToM. B cocTtaB maGioHa 0OBIYHO BXOJIUT CIHCOK 3apaHee OpraHU30BaHHBIX H
pa3MelIeHHBIX OMpeAesieHHbIM 00pa3oM 3ajgad, a Takke HHpopMmalus o pecypcax,
M0JIb30BATEIbCKUE MPEACTABICHUS, KaJeHJapy, OTYEThl, Makpochl U T.A. Jltobas unbopmarus,
npepiaraeMasi [abJOHOM, MOXET ObITh H3MEHEHa B COOTBETCTBHUM C TpeOOBaHUAMU
KOHKpPETHOro MpoekTa. B kadecTBe mabioHa Takke MOXKET OBITh HCIIOJIB30BaH CO3JaHHBIN
panee mpoekr. Ilpu co3ganuu mpoekrta U3 MmA0IOHAa HEOOXOOUMO BbIOpaTh Ha
nanenu Koucyromanma ccbuiky Odwue waobnonwl. Hanee Ha BKIanke [llabnonwt
npoexkmos BrIOUpPaeTCsl HEOOXOIUMBIHN 1a0JI0H.
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Puc.1. Bo16op ma6iona npoexra

PaGouee mpocTpaHCTBO MporpamMmbl Ha3bIBae€TCs BUAOM MM IpejcTaBieHueM. llo
YMOJTYaHHUIO TIOCJE€ CO3JIaHUs TIPOeKTa aKTWBeH BUM Juaepamma I'anma (puc.2). JlanHas
ayarpamMma CIIyXHUT JJIsi OTOOpa)K€HHUsl MOCHEeA0BATEIbHOCTH 33/1a4 MPOEKTa KaKk B TEKCTOBOM
TaK ¥ B TpapueckoM BHJIE.

O Haemee sagwm (MAD? I AMeND)  TOMIATE (O Mem DT 11 MonD7- 1181 e
BcncBnecNNcBenBcuncenNe cYncBnBcNNcen®

-

¢ | KR _»_i—

Puc.2. Oxno quarpammsl ['anrta

Ilocne co3manHus MpoekTa HEOOXOJUMO HACTPOUTh €r0 OCHOBHBIE Mapamerpbl. Jliis

3TOrO
ynoOHO  HWCHonb30BaTh  Mactep Hogwui  npoexm. Jlis  3TOr0  HaXUMaeMm
KHOMKY 3a0auu Ha TnaHenu Koncynremanma i BbIOMpaeM  cChUIKy Onpeoenenue  npoekma.
OTBeTHB Ha BOIPOCHI O JlaTe Hayayla MPOeKTa U COBMECTHOM paboTe HaJl MPOEKTOM M COXPaHUB
pe3ynbTar, BBIOMpaeM CChUIKY Onpedenenue paboueco 6pemenu npoekma JUisl  3amycKa
Mmactepa Pabouee epemsa npoexma. TakuM 00pa3oM Mbl MOKEM HACTPOUTH KaJeHJaph MPOEKTA.
Crnenyroumm peieHreM, KOTopoe He0OXOAUMO MPUHATh Ha CTAIUU CO3JaHMs, SBIIETCS BbIOOp
UCXOMHOM jaThl mpoekra. IlmaH mpoekTa MoXeT OBITH COCTaBICH OT JaThl Hayajla WIH
3aBepIleHUs MpoeKTa. J{ias HaCTpOWKM MJIaHMPOBAHUS OT HAYaJIbHOM JaThl BBIOEPUTE B MEHIO
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[IpoexkT myHKT cBeaeHus O Tnpoekre. B  mosBuBmemcs oxHe (puc.3) BbiOMpaeM
wiaHupoBanue Om oamuvl Hayania npoekma w CTaBuUM Jamy wnauana. Jla oxoH4aHUs OyneT
paccumTaHa Jjajiee aBTOMaTu4yecku. B ciyyae miiaHMpoBaHUs OT KOHEYHOM JaThl BeIOUpaeM Om
oamul OKOHYAHUsA npoekma U CTaBUM J{amy okonyanus. B 3TOM ciydae aBTOMaTH4ecKu OynaeT
paccuuThIBaTHCS J1aTa Havajia.

Ceegenna o npoekre ana Tipoexr1’ @

X

AATS HaHAns: m—:j Texywan aars: (N7 25,05.07 :j

Asta growasa: |17 25.05.0 ~| Asraoruera: [HA :,J

Mpareposarsse oT: | A8TL a4ana npoexTa | Kanewaspe:  |Crawspresi ~|
BCE 3889 HESHBIOTCS K&K 10XIH0 PSHOLE, OpvcpureT: [Wj

Crpaska | CrammcTiea... I | OK I OTmena

Puc.3. Hactpoiika cBeneHuil 0 mpoekTe

Taxke B ATOM OKHE MBI MOXXEM BBIOpaTh KaJIeHIaph Ui TmpoekTa. B cocrtas

nakera MS

Project Bxomut Tpu 0a30BbIX KaJleHIaps — CTaHAApTHBIA, HOYHAs cMeHa u 24
yaca. B cmanoapmnom kanenoape pabounii nenp HaunHaetcs ¢ 8:00 u 3akanumBaetcs B 17:00

¢ obeneHHeiM mepepeiBoM ¢ 12:00 mo 13:00. PabGouast Hemenss HayMHAETCS C
TOHE/ICIbHIKA W 3aKaHYMBACTCA B ISTHUIY. JTO KaJeHAAph, MPUMEHSIEMBIA MO yMOJIYAHUIO.
B xanenoape nounoti cmenwvr pabounii nenp HaumHaercs ¢ 23:00 m 3akaHumBaercs B 8:00 ¢
gacoBbIM niepepbiBoM ¢ 03:00 mo 04:00. B kanenoape «24 uaca» padodee BpeMs MPOI0JDKACTCS
Kpyrjble CyTKM 0€3 BBIXOJHBIX M OOENEHHBIX IEepephlBOB. ba3zoBble KaleHIapu MOXKHO
penakTupoBaTh AJs 3TOro B MeHI0 Cepguc HEOOX0AUMO BBIOpAaTh MYHKT M3menenue pabouezo
spemenu. B mosBuBIemMcs okHe (puc.4.) BeIOMpaeM 0a30BO€ paclucaHUe, KOTOPOE MBI XOTUM
OTpeaKTUpOBaTh. [ M3MeHeHus: paboyero BpeMeHH OAHOIO AHS HEO0OXOJUMO BBIOpATh ATOT
JeHb B KaneHpaape. Jlanee, eciau HEOOXOIMMO CAeNaTh 3TOT JAECHb BBIXOJHBIM, MBI BHIOMpaeM
napameTp Hepabouee 8pems, €CIU Ke Mbl XOTUM TOJIbKO U3MEHUTh BPEMEHHBIE PAMKHU paboyero
IIHs, TO BBIOMpaeM MapameTp HecmanoapmHuoe pabodee épems U B TONAX HUXKE BBOJAUM BpeMs
Hayaja 1 3aBeplieHus: pabouero JaHsl.

Hame e Hue paboyero Bpeme HH

3aa3HME PASOYETO BPENEH ANA BLOPSHHLIX AT
ne(e@a: Exibop aar(es): YCTAHOBMTE ANA Baibnaseibix AAT:
) Mass 2007 A " craaapTHOR BpeMs
B o i o e O A s
(5 HECTAHARDTHOE PaSiouee Bpenn
7 18 |8 {10 111112 |13
C: o
5 14 115 16 {17 |18 |13 {20 |0:00 |0:00
| B yrom xaneHaape:
| i 20122 123 124 % 427 | l
o
| AM Heaem 28 122 |30 |31 I l
| "E] HzMeHaHHE®
| L5 ovaencHoe ann v I l
Cnpaexa Cozaarg... I Napaserpet.., H OK I OrneHa

Puc.4. VI3ameHenue pabouero BpeMeHH
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MoXHO TaKxe co3marh HOBoe 0azoBoe pacmucanue. [lns sToro B okHe M3meHeHue
pabouezo pemenu HaxuMaeM KHOTNKYy Cozoams. B mosBuBImIEMCst OKHE (puc.5) BbIOMpaem
CO3/IaHHE€ HOBOT'O KaJleHJaps Ha OCHOBE CTAaHAAPTHOTO WJIM CO3/IaHUE KOIIMHU JH000ro JApyroro
KaneHaaps. 3Ha4eHus pabouyero BpeMEeHH I BHOBh CO3JAHHOTO KaJICHJAps MOTYT TaKXXe OBITh
OTPEIaKTHPOBAHBI Uepe3 OKHO M3MeHenue paboyeco 8pemeHu.

Cozpanme Daz08050 Kane HaapA

Haxsanme: [Korma 24 4aca

" Cozpate #oess? 63508081 KANEHANL

(& CozaaTs KOMMIO KaneHAZpa [24 s ﬂ
| OK | OTHena [

Puc.5. Coznanue 6a3oBoro kajaeHaaps

Co3znaBaeMblil MPOEKT MOKET OBITh MCIIOJIB30BAH B KAUECTBE XPAHUJIMILA TPOESKTHOMN
JOKYMEHTAllii, HampuMmep, o0030pa MpOeKTa, pe3yJbTaTOB IMPOBEAECHHBIX aHAJIM30B WU
cnenuduKanuyM  Cco3aBaeéMoro MpoaykTa. [ias TpucoeauHEeHUs TaKoW JOKyMEHTAIluu
1enecoo0pa3HO MCMOJIb30BaTh T.H. CYMMAapHYIO 3aJady IpPOEKTa, COAEp)Kallyld HUTOTOBYIO
nH(pOpMalLIMI0O O JaTax M CTOMMOCTU mpoekrta. J[ns oToOpakeHHMs cyMMapHOM 3ajaud Ha
muarpamme ['anta Heooxoaumo B MeHIO Cepsuc BoIOpaTh MYHKT [lapamempst 1 TIEpEHTH Ha
BKJIaAKy Buo. Ha panHOI BKiIagke HE0OXoAWMMO BBIOpaTh mapametp [loxazamb cymmapHyio
3a0ayy npoexkma TOJ| 3arojIoBKOM [lapmempul cmpykmypul ona npoekma. CyMMmapHas 3anada
MOSIBUTCS B HyJEBOM psay auarpammbl ['anta. [IpoekTHas JOKyMEHTAIUs MOXKET Kak
BKJIIOUAThCS B (ailyl MpoekTa, Tak U OBbITh JTOCTYMHOW yepe3 TUIepcCchUIKU. [ BKIIOUEHUs
JOKYMEHTOB B (ailn mpoekTa HeoOXOauMO BBIOpaTh CyMMapHYyIO 3a7ady HpoeKTa U HaXaTh
kHOnKy Ceedenus o 3a0ade, pacloyioKEHHYIO Ha CTaHIApTHOM MaHeH 3a1ad. B oTkpeiBIIeMcs
okHe (puc.6) BeIOMpaeM BKIanKy 3ameTkd. Ha Bkiagke HaxumMaeM KHOIKY Bcmagumo
0bvexm. B OTKpBIBIIEMCSI OKHE HE00X01uMO BIOpaTh omiuto Cozdams uz ¢aiina. Ilocne storo
yKa3bIBaeM IyTh K (ailily TOKyMEHTa, KOTOPbIH NPEeArnoaaraeTcsi BKIOYUTH B IPOEKT.

€00 205008 0 CypMmapioi M ve

e | Tocasecreamsen | Pacypas | Aencmerene Jaren }‘“'”wml
Hateyywe r,"m! CIDATHOMNCL N AR TOBw AvrenrccTe ! - r
Lawe v

Alls =ia =) W

Crosers | o I Omeery

Puc.6. Cenenus o 3agaue

[Tocne 3akppITHsI OKHA CBEJIEHUI O CyMMapHOM 3aj1ade B auarpamme ['aHTta mosBUTCS
WHIUKATOp NOpuMedyaHuil. JIig co3gaHusi TUNEPCCHUTIKA K JTOKYMEHTY HEOOXOJAMMO HaKaTh
KHONKY ['unepccbuika Ha mnaHenw 3anad. B mone TekcT OTKphIBIIErocs AMaloroBOTO
okHa /[obasnenue eunepccoliku (pyuc.7) BBEAUTE Ha3BaHHE CBS3BIBAEMOrO JIOKYMEHTa, 3aTeM
BBIOEpUTE JOKYMEHT B CIIMCKE. B moie MHIMKAaTOpOB auarpamMmbl ['aHTa MOSBUTCS MHIUKATOP
TUIIEPCCHUIOK.
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Puc.7. loGaBneHue runepcchliiku

Boinosinenue padorni:

1. C nomoupto MeHro kHomku Ilyck BeI3BaTh mpusoxkeHue Microsoft Project Ha
pabouuii CTOI.

2. Bo3Bath Ha mose pabodero OKHa MPUIIOKEHHSI paHee IMOATOTOBJIEHHBIN INPOEKT,
WCTIONB3ysl OMONMMOTeKy mabioHOB: B oOmactu 3amad Co3gaHue MPOEKTa TMEPerTH Ha ToJie
rpynmbl Co3aHuE ¢ TOMOIINBIO Ma0ioHa W BbIOpaTh THnepcchbulky OOmume madmonsl. Ha
BKiagke [1labmonsl oTkpeiTh JucT 11abGmoHbl TpOEKTOB, BhIOpaTh 1m1abioH HoBBIM mpoaykT u
ENKHYTh 1o KHomke OK.

3. CoxpaHutpb mabJOH TMPOEKTa TIOJ HOBBIM HMEHEM: OTKphITh MeHwo daiin,
aKTUBU3MpPOBaTh KomMaHay CoXpaHMTh KaK U MEepelTH Ha moJje auanoroBoro okHa CoxpaHeHue
JOKYMEHTA; B JMaJOrOBOM OKHE MepeiTH Ha padouyio mamky, 3amucaTh B IOJIE UIMEHHU (Qaiina
HOBoOe ums npoekta, Hanpumep FIO Project, n menkayTh 110 kHOTIKe COXPaHUTH.

4. 3aKpbITh MyCTOM MPOEKT, T.€. IEPEUTH Ha moJsie npoekTta [Ipoekrt 1, akTUBU3UPOBATH
KOMaHJy 3aKpbITh B MeHI0 Daiti.

5. Ha mone Tekymiero npoekra yopars O0macTh 3a1ad, Ui 4YeTo CIeAyeT MEIKHYTh 0
KHOMKE 3aKpbITh, pa3MELIEHHON B TPAaBOM BEPXHEM YTy 00IacTH.

6. PazmectuTth Ha paboyeM moJie Pa3IUYHBbIE MPEJICTABICHUS O COCTOSIHMM MPOEKTa:
BbI3BaTh [laHenb mpeacTaBieHuil, A 4ero B MEHIO Buja IIENKHYTh MO COOTBETCTBYIOLIECH
komanze. [laHenb mnpencTaBieHUN MMO3BOJISIET BbI3BATh pa3jvyuHble (OPMBI IMPEACTABICHUS
nH(OpPMAaLIUU O TPOEKTE C MOMOLIBI0 COOTBETCTBYIOIIMX KHOIOK; HACTPOUTH KOMOMHUPOBAHHOE
Mpe/ICTaBJICHHUEe, UCIONb3yd KoMaHay Pasgenuts B MeHI0O OKHO M COOTBETCTBYIOIIHME KHOIKU
MaHeNIu HMHCTpyMeHToB, Hampumep Juarpamma ['anta u I'paduk pecypcos, HcnonpzoBanue
3aga4y 1 Mcnonw3oBanue pecypcoB, [Iuarpamma ['anta m Hcnonw3oBanue 3amay. Haiitu
HeoOxoauMyro nHpopMalio 00 HCIONb30BaHUU pecypcoB Ha ['paduke pecypcoB, gaHHbIE 00
WX HCIIOJIb30BaHUU (BPEMEHHOM 3arpysKe).

7. Hacrtpoiika Tabnuipl quarpammbl ['aHTa: CHATH paszeneHue Ha paboyeil obmactu ¢
MoMoIsI0 KoMaHbl Pa3znenuts u3 menro OKkHO M BbI3BaTh IpexacraBieHue J(uarpamma ["anra.
Jlis BbI30Ba COOTBETCTBYIOIIETO CTOJIOIA HCIONb3yeTcss MeHI0 Komauabl Tabmuma. [anee
ClieIyeT O3HAKOMHTHCSI C OCHOBHBIMH OMNIIMSIMH 3TOT'O MEHIO; MEpelTH Ha moiie MeHio Bunm u
PacKpbITh MEHIO OMIIMIA ¢ TOMOIIIbIO KOMaH bl Tabnuna.

B ucxomnom mosoxkeHuw BbIOpaHa omius BBoa, KOTOpas ycCTaHaBIMBAeT PSAIOM C
JIrarpaMMoii mepBbie J1Ba cTonbma Tabnumpl: HaumeHoBanue 3aiaun (MOCTOSIHHBIN cTOI0€I) U
ctonben JnurensHOCTh 3a7auu; BHIOpATh OMIMIO | UIlepcChUIKa — PSIOM CO CTOJIOIOM 3a7ad
nosiBUTCs ctojben ['unepccpuika. B suelikax 3Toro cTosdiia MO>KHO 3amucaTh BCIIOMOTaTenbHbIe
CBEICHMSI O 3ajJayax IyTEM COCTaBIICHUS 3aMETOK, BIOKeHUs (aiijoB wiu (GopmMupoBaHUS
TUINEPCCHUIOK Ha COMYTCTBYIOIIYIO HH(OpPMAIUIO, HaxoJsmIytocs B (haiiie MpoekTa Wil B
IPYTUX MecTaX. JTO TO3BOJSET MOATOTOBUTh OUOMMOTEKH JTOKYMEHTOB W CBS3aTh UX C
npoekTaMu U 3agadamu. [locne 3Toro pykoBOAMTENM MPOEKTa U APYTHE 3aMHTEPECOBAHHBIC
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CTOPOHBI CMOTYT TMPOCMAaTPUBATh COIPOBOXKIAIOIINE JOKYMEHTHI B CBOMX Be0-0003peBaTeNsX;
BbIOpaTh onmuio 3aTpaThl. B 3TOM citydae mosBIISIIOTCS TpU cTosOna 3aTpaT: PUKCHPOBAHHBIE
3arparel, Haumcnenust ¢akrtudyeckux 3arpar u OOmme 3aTpaThl. NEPEeHTH Ha  OMIHUIO
Hcnonp3oBanue. Ha pabGouem mozne Tabmumbsl moOsABIATCA JBa crosbma: TpymosaTpaTel U
JlinrensHOCT; mpocMoTpeTh onuuto Kanennapslii miaH. OHa BbI3BIBA€T 4YEThIpE CTOJIOLA:
Hawano, Oxonuanue, Ilo3nnee wHavanmo, I[lo3mHee OKOHUaHWE, AKTUBUPOBATH  OIIIHUIO
OTkiIOHEHHE U yOeAUTHCS, YTO MOCIEAHNE JIBa CTOJIONA Ha moJie OyIyT 3aMEHEHbBI Ha CTOJIOIBI
basoBoe Hawasio um ba3oBoe okxoHuaHue; BbI3BaTh onmui OTClEKUBAHUE, YTO IO3BOJISET
BbI3BaTh JIPYIyl0 TIpyHIy M3 dYeTbipex croyduoB: @Paktuueckoe Hayaino, PakTuueckoe
okoHuaHue, % 3aBepuieHUss 1 Ousnueckuil % 3aBeplICHMS; MEIKHYTh 0 onuuu CymMmapHbie
JaHHBIE, YTO IO3BOJIUT YCTAaHOBUTH TAaKylO IIOCIEIOBATEIBHOCTh CTOJNONOB: JIMTENBHOCTD,
Havano, Oxonuanume u % 3aBeplieHMs; HUCHOJIb30BaHUE ONUUU Tpyao3arpaThl, YTOOBI
OJTHOBPEMEHHO YBHUJETh clefyouue AaHHble: Tpynmosarparbl, ba3zoBele, OTKIOHEHUs,
@axtuueckue. 8. Hactpoutp Tabnuily, 100aBisis HEOOXOAUMbIE U yAajssl JIMIIHUE CTOJOLBI:
N00aBUTH HOBBIE CTOJIOIBI B TaO/IUIy clieyeT B MeHIo BcraBka, BbIOpaTh komaHty Ctonben u B
nosie guanora OmpezneneHue cronlla ¢ NOMOUIBIO pacKpbiBarolerocs cnucka Mms moins
BBIOpaTh HOBOE I0JIE, Hanpumep, Tpyao3arparsl; yIaIuTh YCTAHOBICHHBIN CTOJIOEL ¢ TOMOIIbIO
KOHTEKCTHOTO MEHIO, KOTOPOE€ CJIEIYeT BbI3BaTh ILETUYKOM IPAaBOM KJIABUIIM MBIIIU 10 IMOIIO
yaansieMoro crtojioma. B KOHTEKCTHOM MEHIO cieayeT aKTUBU3MpoBaTh KomaHay CKpbITh
cToJoe.

9. BoimonHuTh GUIBTpALMIO AAHHBIX auarpammbl [aHta: BbIOpaTh KHONKY [[pyrue
Mpe/CTaBiIeHUs] Ha TMaHedu npeiacTtaBineHuid. Ha mone auamoroBoro oOkHa B CHHCKE
[IpencraBnenuss BwIOpaTh cTpoky IlogpoOnast {marpamma ['aHTa W MIENKHYTH MO KHOIKE
[IpuMeHUTh; pPacKpeITh CHUCOK DWIBTP, pa3MElIeHHbIH Ha maHenu (OpMaTUPOBAHUA, U
LIETKHYTh 1O CTpoke Bexu.

10. BbIMOSHUTH COPTUPOBKY 3ajlad MPOEKTa MO JJIMTEIBHOCTH: B MeHIO IIpoekt
BbIOpaTh KoMmaHay CoOpTHpPOBKAa, B MEHIO ONIMA KOTOpoW BhIOpaTh CoOpTHpOBaTH I0; B
nuanoroBoM okHe CopTHpOBKa packpbITh cnucok CopTUpOBaTh MO U BBIOpaTb B HEM CTPOKY
JlnmutenbHOCTh. YcTaHOBUTH (praxkok [lo Bo3pacTanmio u MIENKHYTH MO KHONKE COpTHPOBATH;
OTOJIBUHYB II0JI€¢ JAuMarpaMMbl Tak, 4ToObl BUAETh cTOsIOel JIIMTENbHOCTh, yOEAWTHCS B
IIPaBUJIBHOCTH BBIITOJIHEHHOW OIEPALlUH.

11. Hactpouts n3oOpakeHue auarpamMmbl [aHTa: Uit HAcCTpOWKHW (GOpPMBI U IIBETA
orpe3koB B MeHI0 Dopmar BbiOparh koMmaHny Ctuiam oTpe3koB. B BepxHel uacTu BKIaJKu
BbIOpATh TUN 337]a4M U CTUJIb OTPE3Ka, KOTOPBIN cieayeT u3MeHuTh. Ha HIbkHel yacTu BKIaaKu
nepedt Ha nucT OTPe3KH, IZNe BBINOJIHUTH ONEpalUy II0 W3MEHEHHIO CTHUJIS OTPE3Ka, €ro
GdopMBl, y30pa M ILIBETa; MOKa3aThb TEKCT, KOTOPbIM CledyeT pa3MEeCcTUTh PSAOM C OTPE3KOM
(uHdopMmanus, oToOpakaemass COOTBETCTBYIOLIMM 3JEMEHTOM Auarpammsl). [lng storo Ha
BKJaike CTHIIM OTPE3KOB pacKphITh JUCT TeKCT U moka3atk, rie (cieBa, CrpaBa, CHU3Y, CBEPXY
WIA BHYTPH OTpe3Ka) ClleAyeT pa3MECTUTh TEKCT; HAaCTPOUTh IIKaTy BPEMEHH JuarpaMMbl.
IlepeBecTn Kypcop Ha moJje HIKajlbl BPEMEHU U BbI3BaTh KOHTEKCTHOE MEHIO, IZie BbIOpaTh
onuuto llkana Bpemenu. Ha cooTBeTcTByIOIIEH BKJIAJKE BBIOpaTh YpOBEHb IIKaJbl BPEMEHU
(Bepxuuit, Cpenuuii, Hiwknuif) u B packpbiBaromemcsi cnucke OToOpaxxkaTh BbIOpaTh CTPOKY
Tpu yposns. Illkana BpeMeHM MOXXET COCTOATh U3 TPEX YpPOBHEH (Hampumep, roj, KBapral,
Mecsl), HO oOs3ateneH Tosnbko CpenHHl ypoBeHb; NepedTH Ha JMcT BepxHuil ypoBeHb U
yctaHoBUTh ['on B crpoke EnuHuUIBI, 1oOKa3aTh TEKCTOBOe 00O3HaueHHe Toia B
packpeiBaroniemcst crucke Haanucu, BeIOpaTe HEOOXOAUMBIN CTUIIL (hOpMaTHPOBaHUS HAIIHCH
u J1p.; nepeiti Ha quct CpeHui ypoBeHb U BHIOpATh B KauecTBE eAMHULIBI M3MepeHust KBaprai;
nepeltu Ha aUCT HKHMI ypOBEHb M YCTAHOBHUTH B Kaue€CTBE €IMHULBI U3MEPEHHUS BPEMEHU
Mecs11pl; TPOBEPUTH NOJIYUEHHBIN PE3yJIbTaT HACTPONKU AuarpamMmsl ['aHTa.

12. CoxpaHHUTbh IPOEKT B paboueil manke v 3aKpbITh TPUIOKEHHUE.

®opma npeacTaBiieHus pe3yJbTara:
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1. Texcr gomken ObiTh HamucaH mpudToM Times New Roman, 12. aTepBan Mmexmy
crpokamu u abzanamu — 1,5. Oteryn cnesa 1,5. OpueHTanus Tekcra — 1o MHUpUHE
crpanuibl. CKpUHIIOTH HEOOXOAUMO moAnucaTh. Ha3Banue nmpakTudeckoil paboTsl,
1eNb paboThl, X0 padOThI, BEIBO, OTBETHI HA KOHTPOJIHBIE BOTIPOCH JOJKHBI OBITh
BBIJICJICHBI YKUPHBIM HIPUPTOM.
3akintoueHue (BbIBOJIBI).
3. CHucok HCIONB3yeMOH TUTEpaTyphbl.

KoHnTposabHbIe BONPOCHI:
3auemM HEOOXOAUMBI A0IOHBI TPOSKTOB?
2. B yem pa3HHMIAa MeXIy IUIAHUPOBAHWEM IPOEKTa OT JaThl Hadala MM JaThl €ro

OKOHYaHHUSI?

N

=

3. Kaxkwue cymecTByroT 6a30BbIe KaieHIapu B mporpamme MS Project?
4. Kak BHecTH U3MeHEHUs B 0a30BbIN KaJIeHIaph?
5. Kaxk BKJIFOYUTH B IPOEKT MPOSKTHYIO JOKYMEHTAIHIO?

Kpurtepuu onenku:

PaGota BBINOTHEHA MOJHOCTHIO M HE COAEPKUT OIIMOOK, CTYJEHT y4el M pacCMOTpEl
0COOEHHOCTH MPEIMETHON 00JIACTH U TPAMOTHO TPEJICTABHUII OTYET — OIIEHKA «OTINIHON.

PaGota BbINONIHEHA MOTHOCTHIO, HO COAEPKHUT HE OoJjiee BYX OLIMOOK, CTYAEHT ydel U
paccMoTpesl OCOOEHHOCTH TpEJMETHOH O0O0JIaCTH W TPaMOTHO NPEICTABMI OTYET — OICHKa

«XOPOIIO».
PaGora BbIMONHEHAa ¢ OMmMMOKaMH, CTYACHT HE TIIOJHOCTBIO YY€l M PacCMOTpe
OCOOCHHOCTH  MpEeAMETHONM 00JlacTU M TpeAcTaBWi  KpaTKUM  OT4eT —  OleHKa

«Y/IOBJIETBOPUTEILHOY.
PaboTta BeImoOIHEHA ¢ TPYOBIMU ONMIMOKAMH, CTYJIEHT HE y4ell OCOOCHHOCTH TMPEAMETHOU
00JIaCTH, OTYET COCTABJICH HETPAMOTHO — OILIEHKA «HEYIOBJICTBOPHTEIBHOY.
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Tema «CoBpeMeHHbIe TEXHOJIOTHM M HHCTPYMEHTbI HHTErPaliiy
IIpakTnueckas padora Ne 2.
Pa3paborka MoayJIbHOI CTPYKTYPbI IPOEKTa (IUArpaMMBbl MOy 1ei)
Hean: wu3yueHue mnpouecca pa3pabOTKU MOJIYJIBHOM CTPYKTYpbl IPOTrPaMMHOIO
o0ecrieyeHus1, OCYIIECTBIISIEMOrO C MOMOIIBIO CTPYKTYpHBIX KapT KoHcTaHTaiiHa.
Boinosinus padorty, Bel Oyaere:
ymembp:
— V3. aHayiM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIHIO.
— VY4. ucnonb30BaTh CHENHATM3HUPOBAHHBIE TpaduyecKre CpeicTBa MOCTPOCHUS U
aHaAJIM3a apXUTEKTYPbI IPOrPAMMHBIX ITPOITYKTOB.
— V5. opraHu3oBbIBAaTh 33JJaHHYI0 MHTETPALMI0 MOAYJIEH B IIPOrPaMMHBIE CPEICTBA
Ha 06a3e UMeroIelcs apXUTEKTyphl U aBTOMaTH3alMi OM3HEC-TIPOLIECCOB.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHUKH JAHHBIX.

MarepuasibHoe odecrneyenmue: MePCOHAIbHBIN KOMIIBIOTED, cpena
nporpammupoanus Visual Studio 2019.
3ananue:

1. B cootBercTBUM C TpeOOBAaHUAMHU, MPEIbSIBIAEMbIMU TEXHUYECKUM 3a/laHUEM, U
pe3ysbTaTaMy BHEIIHETO MPOEKTHUPOBAHUS Pa3padoTaeM MOJAYJIbHYIO CTPYKTYpPY MOJICUCTEMBI
oOcCiTy’KMBaHUs KJIMEHTA [0 €ro KPeIUTHOU KapTe B OaHKOMaTe.

Kpartkue Teoperuyeckne cBeieHUsA:

UtoObl J00UTHCS  JEKOMIO3MIIMA HAa MOAYJIM MaKCHUMaJbHOM MNpPOYHOCTH U
MUHUMAaJbHOTO CIEIJICHHUs,, HEOOXOAUMO CIPOEKTHUPOBaTh MOMAYJIBHYIO CTPYKTYpPY B BHJIE
JiepeBa, B TOM 4YHCJIE M CO CPOCIIMMHCS BETBSMH. B y3/max Takoro aepeBa pa3MeNIaroTCs
MpOrpaMMHbIE MOJYJIHM, a HamnpaBieHHble JOyrd (CTPENKH) IMOKA3bIBAIOT CTATUYECKYIO
MOAYMHEHHOCTh MOZYJIEH, T.€. KaXAas Jyra IOKa3bIBacT, YTO B TEKCTE MOIYJIS, U3 KOTOPOTO OHA
UCXOJUT, IMEETCS CChUIKA HA MOAYJIb, B KOTOPBIM OHA BXOJHT.

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. [Ipumep nepapxuueckoro aepeBa MoyJien

IIpu sTOM MOIyNBHasE CTPYKTypa MPOTPaMMBbl JOJDKHA, MTOMHMO KapTUHKH, BKIIOYATh
crienn(pUKaIII0 TPOTrPAMMHOT0 MOTYJISL.
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— crnenuQuKays TporpaMMHOr0 MOAYJISI IOJDKHA COACPKATh:

— CHHTaKCHYECKYIO CHEIU(PUKAIIUIO €ro BXOIOB (MM MOIYJISI, TUIIBI TIEPEAaBacMbIX
€My IapaMeTpOB, THUITBI BO3BPAIIAEMBIX PE3YyJbTATOB, CHHTAKCHC OOpaIleHUs K
TH000MY €My BXOJIOB)

— (QyskuuoHanbHyr0 — cnenMduKkanuioo  (OMMCaHWE ~— CEMAHTHKH  (YHKLUH,
BBITIOJTHSAEMBIX MOJTYJIEM TI0 KaXKIOMY H3 €0 BXOJIOB).

B mpouecce pazpaboTku MOIyJbHAsI CTPYKTYpa MOXKET IO-Pa3HOMY HCIOIB30BATHCS IS
ONpeeNCHUs] TOpsAKa MPOrPAMMHUPOBAHHSI MOIYyJIEH — BOCXOOAMIAS W HUCXOMISIIAS
pa3paboTka.

B Bocxopsmeii pa3paboTke MOy MPOTPAMMUPYIOTCS, HAYMHAS ¢ HIDKHUX YPOBHEH, U
cpa3y TECTUPYIOTCS, HCXOIs W3 (YHKIMOHAIBHBIX crenupukanmii. Takoi MOpsIoK
MPEJICTABIISCTCS ©CTECTBCHHBIM, T.K. KaXJbIi HOBBIH MOIYJb BBIpAXKAETCS dYepe3 YKe
3alporpaMMHpOBaHHBIC W TpoBepeHHBIe MoOmyau. OIHAKO COBPEMECHHASs TEXHOJIOTHS He
PEKOMEHJIyeT ITOT HpPHEM, T.K. IPH 3TOM TPYJHO OOECIEUYHTHh KOHIENTYAJIbHYIO IEIOCTHOCTh
I1C.

KonmenryanpHas IEJIOCTHOCTh MPEAINONaraeT oOmue TPUHIUIBI  peaTu3aliy,
MIPEITOJIOKECHHS, CTPYKTYPBI JAHHBIX, - & OHU MOTYT OBITH €II¢ HE SCHBI B HAYAIbHBIX CTaJIHASIX
pa3paboTKH.

[TepenporpammMupoBanue e MOIYJeH HIWKHHX YPOBHEH CBS3aHO C OOJBITUMU
3arparaMH, T.K. TpeOyeT HE TOJBKO IOBTOPHOH pPa3pabOTKM TEKCTOB, HO M MOBTOPHOTO
TECTUPOBAHUS.

[IpeanmoutuTensHON  SIBASETCS HHUCXOZAAIIas paspaboTrka. B a3Toil  TexHonoruum
MPOrpaMMHPOBAHNE HAYMHACTCS C MOJIYJIS C CaMOro BepxXHEero ypoBHsA. [lpm »>TOM st
TECTUPOBAHUS MOJYJIM HIKHHX ypPOBHEH 3aMEHSIOTCS TPOCTBIMH IO KOHCTPYKITUH
HMHTATOpPaMH, KOTOPBIE JTUOO MOACIHUPYIOT padOTy HW)KHUX YPOBHEH (Hampumep, peam3yroT
TaOIHITBI, BXOJ-OTKJIMK), THOO MPOCTO COOOIIAIOT O CBOEM BBI3OBE M 3aBEPIIAOTCS MPU3HAKOM
ycnexa. Takas peanuzanus odecredrBaeT O0JIbITYI0 KOHLETTYalbHYIO [EJIOCTHOCTh U MEHBIIHIM
00BEM pazpabaTbIBa€MbIX TECTOB, KaXAbIH MOYJIb 3/1€Ch TECTUPYETCS MPH T.H. ECTECTBEHHOM»
COCTOSIHUM HWH(OPMAIMOHHON Cpenibl, T.K. OH BBI3BIBAETCS pEabHBIM (OTTECTUPOBAHHBIM)
MOJIyJIEM BEpXHETO YPOBHSI.

BoinosiHeHue padoThbI:

B cocraBe mporpamMmMHOro oGecrieueHusi MOKHO BBIICIUTH CIIEAYIOIIUE MPOrpaMMHBIE
Moxaynu: ['onoBHON Moxyns (Main module), Moayne yrpaBiaeHUs YCTPOWCTBOM CUHUTBHIBAHUS
kpemutHOi Kapwl (Credit cart control module), Moayns ayrenTudukamuu (Autentification
module) u Monynp monydeHuss U oOpaboTku 3ampoca Ha obOciyxuBanue (Reception and
processing module). Kpome storo B cocraB IO HeoOXOAMMO BKJIIOYUTH MOJYJb JIaHHBIX
kpenutHO# kKapThl (Credit cart data).

OcHoBHoOU ¢yHKIHEH ['0T0BHOTO MOIyIs SBISETCS OpraHu3aius OOIIEro yHpaBICHUS
MOBEJICHHUEM IO/ICUCTEMBI U BBITOIHSIET BHI30B BCEX OCTAbHBIX IPOTPAMMHBIX MOIYJICH.

Monynb yrpaBieHUs YCTPOHCTBOM CUMTBHIBAHUS KPETUTHOW KapThl BHIMOIHAET (PyHKINUU
CBS3aHHBbIE C O0OpabOTKON KpEeIUTHOW KapThl: BBOJ, CUMTHIBAHME XpaHAIICHCS Ha Hel
uHpopMalny, yIaleHue.

Monyne ayTeHTH(HUKAUU BbIIACT COOOILICHHE KIUEHTY Ha BBOJ KJIIOYEBBIX TaHHBIX,
BBITIOJTHSET MOJTYYEHHE Mapojs U MPOBEPKY €ro MpaBUILHOCTH.

Monyne monydeHus U oOpabOTKH 3ampoca Ha OOCTYKHUBaHWE BBIMOJIHSET CIEIyIOIINe
¢byukuu: [Tomydenue 3ampoca Ha 0OCTyKUBaHUE M MPOBEPKA BO3MOXKHOCTU €r0 HCIOIHEHUS,
O6paboTka 3ampoca Ha 00CTyKHUBaHUE, BKIIOYAIOIIAs TaKUe JEHCTBHS Kak:

— 00paboTka BHYTpeHHEH 0AaHKOBCKOM JOKyMEHTAIIUU MO KIIUEHTY;

— pacrmevarka OanaHca KIMEHTa;

— BbIJIaya HAJIMYHBIX JICHET U HHGOPMHUPOBAHKE KOMITbIOTEpa OaHKa 00 U3BATHIX U3
OaHKa JIeHbIax;

— pacledaTka oIepaluy KIHEHTa.
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Ha puc. 2 mpuBeneHa cTpyKTypHas KapTa, JIEMOHCTPHPYIOIIAs OTHOIICHUS MEXKIY
YKa3aHHBIMU MOJAYJISIMUA CUCTEMBI.

@ ple £t Objects Wew Ogtivns Explode Tools Window Help
EEFEREE R E RS EEHEE
O oy

T L EPEPRT [2

04

1 |Project Name: Bawnrxomar
— | Project Path:  d:ywork\bancomat\

Chan File stc00001 ste
] [Chant Name:  bankomat
— |Created On:  Jun-16-2008 Main
' |Created By:  Rumbesht modute
Modified On  Dec-15-2012
- |Modified By: 1

™,

A

Puc. 2. MonyneHas CTpyKTypa IpOrpaMMHOTO 00€CIICUCHHSI

CornacHo 3TOil aMarpaMMe TOJIOBHOM MOIYJb oOpamiaercss K MOIYJSM yIpaBleHUs
YCTPOICTBOM CUUTHIBAHUS KPEAUTHOM KapThl, ayTeHTH(PHUKAUU U TMOIy4eHHs U 00pabOTKu
3anpoca Ha o0ciTyKuBaHue. BbI30B yKa3aHHBIX MOAYJIEH OCYLIECTBIISIETCS COTJIACHO BHYTPEHHEN
JIOTMKHU T'OJIOBHOTO MOAYJISA, pealu3yIolen caeayomui ciuesapuil: [Ipn nannnanuy n1encTBuil
CO CTOpPOHBI KIMEHTa TOJIOBHOW MOJYJib, BBI3BIBAET MOJAYJb YIPABIECHUS YCTPOWCTBOM
CUMUTHIBAHUS KPEOUTHOW KapThl JUIsl €e BBOJAAa M CUUTHIBaHUA ¢ Hee uHopmanuu. Ilocie
3aBepUICHUS] CUUTHIBAHUS YIIPABJICHHWE BO3BpAIaeTCs TOJIOBHOMY MOIYJIO, KOTOPBIM 3areM
oOparaeTcsi K MOAyJI0 ayTeHTHUKauu. Moayns ayTeHTU(DUKAIMY TPOBEPSIET MOIMHHOCTD
KIIMEHTa ¥ BMECTE C pe3yJIbTaTOM 3TOH MPOBEPKHU BO3BpAILlAET YIpaBiIeHUE FOJOBHOMY MOIYJIIO.
B 3aBucuMoOcCTH OT pe3ynbTaToB ayTeHTU(UKAIMKU TOJIOBHOM MOMYJb JIMOO BBI3BIBAET MOJIYJIb
YOpPaBJIEHUSI YCTPONCTBOM CUMTBHIBAHUS AJIsl yJaJCHUS] KPEIUTHOM KapThl, MO0 oOpariaercs K
MOJIYJTIO0 TIOJTy4eHHSI 1 00pabOTKH 3ampoca Ha oOCTyKUBaHUE IS PEJOCTABICHHS TPeOyeMoro
cepBuca. Eciu ocyiecTBisercs BbI30B MOJMydeHUs: 1 00pabOTKuU 3ampoca Ha 0OCIIyKHUBaHHUE, TO
Mociie 3aBepllieHHuss ero paboThl TOJOBHOM MOIYJb oOOpamiaeTcss K MOJIYJI0 YIpaBlICHUs
YCTPOICTBOM CUUTBIBAHUS IS yAAJCHUS KPEIUTHON KapThl.

OOMeH NaHHBIMU MEXAYy IPOrpaMMHBIMU MOJYJISIMH OCYIIECTBIISIETCS 4epe3 OOILyIo
001acTh MaMsTH, B KOTOPYIO MOJYJIb YIIPABJICHUS YCTPONUCTBOM CUMUTBHIBAHUS MIOMEIIAET JaHHbIE
o mapose (Parol), arpuOytsl kiauenrta (Client Attributes) u numuT aener Ha cuety (Limit of
money). Moaynb ayTeHTH(QHKAIMN TOJIy4aeT M3 3TOM o0miel oOnacTh mamsTH CBEICHHUS O
mapoje ¥ BO3BpalllaeT B TOJIOBHOW MOIyINb yIpaBisiomuili mapamerp Autentification flag,
CoJiepKalllnii pe3ynbTaT ayTeHTHHUKAuU. MoIyib MOJydeHus U oOpaboTKM 3ampoca Ha
oOciy:kMBaHUE Ui CBOEH paloThI MmosydaeT u3 obuieil obiaactu maMatu aTpuOyThl KIMEHTa U
JUMUT JICHET Ha CYETy.

®opma npeacTaBieHus pe3yabTara:

1. Texct nomxken ObITh HanucaH mpudToM Times New Roman, 12. aTepBan mexay
cTpokamu u abzanamu — 1,5. Oteryn cnesa 1,5. OpueHranus Tekcta — o MHUpUHE
ctpaHuibl. CKpUHIIOTH HEO0OX0AUMO noAnucars. Ha3BaHue nmpakTudyeckoil paboTsl,
1eJ1b paboThl, X0 PadOThI, BBIBOJ, OTBETHI HA KOHTPOJBHBIE BOIIPOCHI JOJKHBI ObITH
BBIJIEJIEHBI KUPHBIM IIPHUPTOM.

2. 3akmoyeHue (BBIBOJBI).

3. CHucok UCIOIb3yeMOH TUTEepaTyphl.

KoHTpoJsbHbIE BONIPOCHI:
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1. Lenpb pa3paboOTKH MOIYJIEHOM CTPYKTYPBI.

2. IloHsTHE mpOrpaMMHOIO0 MOJYJS, IEpeJadyd YIpaBJICHUs, OPraHU3alMM CBSI3U I10
YIPAaBJIEHUIO U 1O JaHHbBIM.

3. Buasl cBsi3HOCTH MOy JIEH.

4. BuJpl 1I€I0CTHOCTH MOTYJIEH.

5. TumnoBbie MOYJIBHBIE CTPYKTYPHI.

6. [IpoekTupoBaHre MOAYIbHON CTPYKTYPhI C TOMOIIIbIO CTPYKTYPHBIX KapT.

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

Kpurtepuu onenku:

PaGora BbINoONHEHA MOJHOCTHIO U HE COAEPIKHUT OLIMOOK, CTYJEHT y4el U paccMOTpel
0COOEHHOCTH MPEIMETHOM 00JIaCTH M TPAMOTHO MPEACTABUI OTYET — OLIEHKA «OTINIHOM.

PaGora BbINONHEHA MOJHOCTHIO, HO COAEPKHUT HE OoJiee JBYX OLIMOOK, CTYIEHT yded U
paccMoTpesl 0COOEHHOCTH NpPEeIMETHOW OO0JacTh M TPaMOTHO IMPEACTAaBUI OTYET — OILIEHKa
«XOpOULIO».

PabGora BeImoOnHEHa ¢ omMOKaMH, CTYAEHT HE IMOJHOCTbIO Yy4e€l M PacCMOTpeN
OCOOCHHOCTH  MNpEeAMETHONM O00JlacTU M TpeAcTaBWI  KpPaTKMM  OT4eT —  OLEHKa
«YIOBIIETBOPUTEIHHOY.

PaGora BhImonHeHa ¢ TpyObIMHM OIIMOKaMH, CTYJIEHT HE y4el OCOOCHHOCTH INpEAMETHOM
001acTH, OTYET COCTaBJIEH HEIPAMOTHO — OLIEHKA «HEYI0BJIETBOPUTEIILHOM.
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Tema «CoBpeMeHHBIE TEXHOJOTHH U HHCTPYMEHTBI HHTErPAIIUID)
IIpakTnueckas padora Ne 3.
Pa3paboTka nepeunsi apregakToB U MPOTOKOJIOB IPOEKTA

Heawb: IlomydeHne mNEepBUYHBIX HABHIKOB IIAHHPOBAHUS pabOT MO pa3paboTkKe u
BHEJIPCHUIO aBTOMATU3WPOBAHHBIX WH()OPMAIMOHHBIX CHCTEM, pPa3padoTKa MPOTOKOJIOB
MIPOECKTA.

Boinosinus padorty, Bel Oyaere:
ymemp:

— VY3, aHanm3upoBaTh NPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIUIO.

— V4. ucrnonb30BaTh CHEUATM3UPOBAHHBIC TpaQUUecKue CPEACTBa IMOCTPOCHHS U

aHaJIM3a apXUTEKTYPbl IPOTrPAMMHBIX MTPOTYKTOB.

— V5. opranu3oBbIBaTh 33JJaHHYIO0 MHTETPAIIUI0 MOJIYJIEH B MPOTrpaMMHBIE CPEJICTBA

Ha 0a3e UMEIOIIEICS apXUTEKTYPhl U aBTOMATH3AIIMN OM3HEC-TIPOIIECCOB.

— VY6. onpenenatb ICTOYHUKHA U IPUEMHUKH JTaHHBIX.

MarepuanbHoe o0ecniedeHHe: TIEPCOHATBHBIN KOMITBIOTED, Cpeia MPOrPaMMHUPOBAHUS
Visual Studio 2019, Microsoft Project.

3aganue:

Ha ocHoBe TexHmyeckoro 3aianusi Ha pa3pabOTKy ¥ BHEAPEHHE aBTOMATU3UPOBAHHOMN
MH(POPMAIIMOHHON CHUCTEMBI CHOPMHPOBATH KAJICHIAPHBIM IUJIaH BBIMOJHEHUS paboT 1o
MIPOCKTY.

Kpatkue Teoperudeckue cBeleHUs:

Jlnst ipoBeZieHUsT YCIIENTHOTO TMPOEKTa HYXKHO OIICHUTh O0BEM MPEACTOSANIUX padoT,
BO3MOXKHBIH PHUCK, TpeOyeMmble pecypchl, MPEACTOANINE 3a7aud, OINPEACIUTh KOHTPOJIHHBIC
TOYKH, CTOMMOCTh M IIJIaH paboT, KOTOPOMY KeaTelbHO clieoBaTh. [Iporiecc pyKoBOACTBO
MPOrPaMMHBIM TMPOEKTOM BKJIIOYAET pELICHUE BBIMIENIEPEUUCIEHHBIX 3a7ad. JTOT MpoLecc
HAaYMHACTCS Tepe]] TEXHUYECKOW paboToi, mpoaoimkaercs nmo mepe pasButus 110 oT maem k
pPEabHOCTH U JOCTUTACT HAMOObIIeH HHTEHCUBHOCTH K KOHITy paboT. OCHOBHOM 3a1adyeit nmpu
IJITAHUPOBAHUM  SIBJISIETCSL  ONPECIICHHE CTPYKTYpHl pacmpenenenus padbor WBS (Work
Breakdown Structure) ¢ momompio CpeacTB IIaHUPOBaHHUSA pabot (Hampumep, MS Project).
[Inan BeIMoNHEHUsT pabOT COCTaBISETCS HA OCHOBE JEKOMIIO3MIIMM IPOEKTa BIUIOTH 0
MIOCTAHOBKHM 3JIEMEHTAapHBIX 3a/lady, KOTOphle MOTYT OBITh BBISICHEHBI 10 pe3yjibTaTaM
MpeIBApUTENIbHOTO aHanu3a. [Ipu 3TOM BO3MOXKHO MPUMEHEHHE COAEPKATEIbHBIX MOAeNei
CHUCTEeMHOI0 aHanu3a. Hampumep, MCHOIb30BaHUE MOJEIU JEKOMIIO3HUIIMHM TUIA <GKU3HEHHBIH
UMK TO3BOJMT pa3duBaTh OTAEIbHBIC 3aJaud Ha MOJ3aJadyd IyTeM OIpeAeNeHUs
OCJIEN0BATEIILHOCTU NEUCTBHUI.

[Ipouecc nexkoMno3uIUu OyIeT ONPEaeIATbCA IPUHITON MOJENbIO KU3HEHHOTO KA
pa3paboTKu IPOrpaMMHOT0 0OecTeyeHHUsI.
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Puc. 1. [lexomno3unus 3aga4, KOTOpble HEOOXOAUMO PEIINUTh B IPOIIECCE BHITOTHEHUS
IIPOEKTa 10 pa3paboTKe IPOrPaMMHOr0 00eCIeUeHMSI

JI1st ka0 SJIeMEeHTapHOM 3a1a9i JTOJKHBI OBITh OTIPE/ICIICHBI:
— pecypchl, HEOOX0IMMBIE JUTsl pEIIeHUs 3a/1auu (B TOM YHCIIe TPYAOBBIE);
— 00beM paboT, BIpaXKEHHBIH B IPUHATON CUCTEME METPUK;
— CTOMMOCTH pabOT (MOKET OBITh BHIYMCIICHAa HAa OCHOBE O0ObeMa pabOT U CTOMMOCTH
MIPUBJIEKAEMBIX PECYPCOB);
— JUIMTEIBHOCTh PaboT (MOXKET OBITH BHIYHCIIEHA HA OCHOBE 00beMa paboT, KOJMYECTBA
MIPUBJIEKAEMBIX PYAOBBIX PECYPCOB U MPUHATHIX HOPMATHUBOB MPOU3BOAUTEIHHOCTH).
Mexy OTHOENbHBIMU 3JIEMEHTAapHBIMHM  33JayaMUd  MOTYT OBITh  OIpEEeeHHbIE
3aBUCHMOCTH, 3aKJIOYalolIMecs B TOM, YTO OJHU 3aJayd MOTYT BBIIOJHATHCS MapauieNbHO,
IpyTue — B CTPOTOM MOCIEN0BATEIBHOCTH (JUIs1 BBIMOJIHEHUS OJHMX 3a]lad MOTYT TpeOoBaThCs
PE3yNbTaThl BHITTOJHEHUS IPYTUX).

AHanus
3anauy BoINONKAIOTCH
B CTPOTOH
nocnep08aTenbHoCTH
MpepsapuTensHoe
NPOEXTMPOBaHMe
[poexTuposaie Peanusauys TecTvposaHue
KOMMOHeHTa 1 KoMNoHeHTa 1 kounokexta 1 | |
MpoexTvposatie Peanusauns TectpoBaHme
Boswoxro /7 KOMNOHeHTa 2 KOMNOHeHTa 2 KOMNOHeHTa 2
napannenskoe
BbINONHEH/E
3anay
TecTvposaHme
VHTErpaLum

Puc. 2. HapaJ'IJ'ICJ'ILHOC " MOCJICA0BATCIIbHOC BBINIOJIHCHUEC 3a/1a4

Ilocne

onpeneneHus

3aBUCUMOCTEN
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IPUCTYNaTh

K pacnpeieieHuIo
SJIEMEHTApHBIX 337ay 1Mo BpeMeHU. [Ipu 3ToM ocoboe BHUMaHHE CIIEAyeT OCTAaHOBUTH Ha



3ajauax, BBINOJIHAEMBIX HapamiensHo. IlapamienbHOCTh NeHCTBUM MOBBIIAET TPEOOBaHHUS K
IJIAHUPOBAHUIO.

Heo6xonmumMo 4eTko OTCIEIUTh HAIMYHME PECYpPCOB, HEOOXOTUMBIX JISi BBIMOJTHEHUS
KaKIoW 3amaud. Eciy 1uiaH mpexycMaTpuBaeT MCIIONb30BaHHE pecypca | Juisl BBINOJHEHUs
3a1a4 A u b, To 3TH 337a4u HE MOT'YT BBIIIOJIHATHCS MApaAJUIENIbHO, AAXKE €CIIM MEX1y HUMHU HET
KOHLENTYyaJbHOW 3aBUCUMOCTH. Kpome Toro, pykoBOAMTENb MPOEKTa JOKEH 3HATh 3a/adM,
JeKale Ha KPUTHYECKOM NyTu. it TOro 4roObl BECh NMPOEKT OBUI BBINOJHEH B CPOK,
HE00XOIMMO BBITIOJHATH B CPOK BCE KPUTUUYECKHE 3aa4H.

KanengapHslii 1aH IOMUMO pacIpeAeIeHUs 3a1a4 U PeCypCcoB 110 BPEMEHHU JIOJKEH
IpelycMaTpuBaTh HPOLEAYPbl KOHTPOJIS HPOMEKYTOUHBIX Ppe3yibTaToB. Takue HpOLEeaypbl
OOBIYHO Ha3bIBAIOT BexaMu. OYeHb Ba)XXKHO, YTOOBI BEXH OBUIM PACCTABIICHBI Yepe3 perysipHbIC
MHTEpBAJIBI BIOJIb BCETO Ipoliecca pa3pabOTKH HporpamMMHOro obecmedenus. Kpome Toro,
JKeJlaTelbHO YTOOBl BEXM COBIAJAIM CO CPOKOM BBINOJHEHHUS KPUTHUECKUX 3ajad. JTO JacT
PYKOBOJUTENO BO3MOXKHOCTH HE TOJIBKO PETyJISpHO MOJdy4yaTh HH(OPMALUIO O TEKYyIEeM
MOJIOXKEHUH JIeJ, HO U OOBEKTHBHO OLIEHUBAaTh PUCKU CpPbIBA CPOKOB BBIMOJIHEHMS MPOEKTa,
MIPUHUMATh ONIEPAaTUBHBIE PEIIEHUS IO CHUKEHHIO 3TUX PUCKOB. B mepByro oduepesap onpenenure
OCHOBHBI€ (pa3bl BBITIOJHEHUSI IPOEKTA.

B ocHOBY MoOXxeT ObITh MOJIOXKEHA MPUHATas MOJAETb >KM3HEHHOIO LMKJIAa Mpolecca
pa3paboTKku mporpaMMHoOro odecrnedenus. Hampumep, npu MCHoONb30BaHUN KAacKaJIHOW MOJenu
OCHOBHBIMH (pazaMu OyAyT SBJISATHCS aHaIW3, MPOEKTUPOBAHUE, peaju3alusi, TECTUPOBAHMUE,
BHezpeHue. Jlanee ompenenuTe cocTaB pabOT BHYTpU KaxaoH (a3bl, B COOTBETCTBUU C CYTBIO

pa3paboTKH.
Takum oOpa3zom OyneT ompesnerneH coctaB padbot mo mpoekTy. Kaxkmas ¢aza momkHa
3aKaHYMBATHCSI BEXOW — CIENUATBHOW EIWHHIICH paboThl, IMMOApa3yMEBAIONIIEH KOHTPOJIb

BBIMIOJIHEHUSI pabOT MO TMPOEKTY U JOCTIDKEHHE HEKOTOPOro MPOMEXKYTOUYHOTO MU
OKOHYATeNIbHOTO pe3ynbrara. Jlamee onmpenennure IIUTENbHOCTh KaXaA0H paboThl, BXOASIIEH B
maH padoT.

Jnsg  ompeneneHus — JUIMTEIBHOCTH  MOTYT OBITh  HCIOJB30BAaHbl  pa3IMUHbIE
perpeccuonnbie moaenu (Hanpumep, COCOMO 1), unm sxe MOKET IPUMEHSTHCS TPSIMO METOT
otieHkH. CleyIouM TaroM SBJIIETCS ONpeesieHUe CBsA3el Mexay 3ajauaMu. B OonbmInHCTBE
cpencTB muiaHupoBaHus (Hampumep, B MS Project), cymectByer deTsipe Buma cBsizeit: CBs3b
THIAa OKOHYAaHWE — HayaJlo O3HAYaeT, 4To 3a7adya b He MOXKeT HavyaTbCs paHbIIe OKOHYAHUS
3amaun A (HampuMep, eciM B MPOIECCEe BBIMOJIHEHUS 3aJaud b HCIONb3yloTCs pe3yJbTaThl,
M0JIy4aeMble MPHU PEelIeHUH 3a1a4u A).

Ces3b THIA Hayajo — HA4YaJo O3HAYaeT, YTo 3ajaya b He MoXkeT HayaThCs 0 TeX IMop,
[OKa HE Hayajoch BHIMOJIHEHHE 3amaud A. Hampumep, TtecTupoBaHue MNPOrpaMMHOIO
KOMIIOHEHTa HE MOXET HayMHATbCS JI0 TOro, Kak Oblla HauaTa ero paspaboTka, HO, B TO K€
BpeMsi, IJI1 HamuCaHUs TECTOB HE 00s3aTeNbHO J0KHIATHCS OKOHYAHUS pPa3paboTKU 3TOro
KoMIoHeHTa. CBs3b TUNA OKOHYAaHHWE — OKOHYAHHE O3HauaeT, 4ro padora b He Moxker
OKOHYUTBCS JO TeX IMOp, IOKa HE 3aBepIIUTCS BbINOIHEHHE pabdoTel A. Hampuwmep,
MIPOEKTUpPOBaHUE 0a3bl JAHHBIX HE MOXET OBITh 3aKOHYEHO /10 TOro, Kak OyJeT 3aBepIIeHO
CEMaHTHYECKOE MOJICIMPOBAHKE MPEAMETHOM 00IacTH.

CBsi3p OKOHYAHHE — HA4ajo O3HAa4aeT, YyTo 3a/Ja4a b He MOXKET 3aKOHYUTHCS A0 TOrO,
Kak Hauyanach 3a7a4a A. OObIYHO Takasi CBSA3b UCIOJNB3YEeTCS B TOM CiIydae, Korja A sBIsSETCS
3amaueld ¢ (PUKCUPOBAHHOW [aToW Havala, KOTOPYIO HENb3si M3MeHuTh. [locie Toro, Kak
ompeseneH cocTaB paboT, HY)XHO ONPEeAeNTuThb, KTO ATH 3aJayd OyAeT BBINONHATH M KakKoe
000pyIOBaHUE IOJKHO MCTIOTBb30BAThCH.

ChopmupyiiTe cnmcok pecypcoB, IUIsl KaxAOro pecypca OmpelenuTe Ha3BaHUE U
CTOMMOCTb €r0 HCIOJIb30BaHuA. Jlanee Ha3HAUbTE pecypCchl Ha BHITIOJHEHHE KOHKPETHBIX 3ajau.
[Ipn mepBoM Ha3HaueHUM pecypca OyIyT aBTOMATHYECKH PAacCUMTaHbl TpyJo3arpaTel. B Tex
CIIy4asix, KOrja He0OX0IMMO YCKOPUThH BBHITIOJTHEHHE T€X WJIM WHBIX 3a7a4, Ha HUX MOTYT OBIThH
Ha3HAa4YeHbl JOMOJHUTENbHBIE pecypchl. llocnme pacmpeneneHus pecypcoB HEOOXOAUMO
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BBIIIOJIHUTH BbIPABHUBAHME UX HArpy3ku. B Tex ciyyasx, Korja Ha napajuleJbHO BBIIOJIHIEMbIE
3aJlauy Ha3HA4aeTcsl OJMH U TOT K€ PECYPC, Harpy3ka Ha HEro MOXKET IIPEBBICUTh MAKCUMAJIBHO
nonyctumyro. [lnst BbIpaBHMBAHMSI HAarpy3KH YCTaHOBHMTE JIOTOJHUTEIBHBIE CBSI3U MEXIY
3aJauaM¥ TaKUM 00pa3oM, 4TOOBI 3a/1a4H, UCTIONIB3YIOIINE OJIMH M TOT K€ PECYpPC, BHIOIHSIINCH
[OCJIEI0BATENBHO.

Boinosinenue padoTsbl:

1. O3HaKOMBTECH C TEXHUYECKUM 3aJaHUEM

2. Bribepure MoJenb KU3HEHHOI'O IUKJIA Mporecca pa3pabotku u BHeapeHus 10,
KOTOpasi, IO BallleMy MHEHHIO, B HaumOOJbIIEH CTENEHU COOTBETCTBYET paccMaTpUBaeMoOu
CUTYaLlUH.

3. BolgenuTe OCHOBHBIE ATAIbI padoT.

4. Beigenure OCHOBHBIE 3a/1a4 BHYTPU OT/AEIbHBIX 3TAIOB

pabor.

5. Onpenenurte 3aBUCUMOCTH MEXIY 3aJa4aMu.

6. OnpenenuTe MOPSIO0K BBITIOJHEHUS OTJEIBHBIX 3a/1a4.

7. HazHaubTe MCNIOJIHUTENIEN HA peIIaeMble 3aa4H.

8. COanancupyiiTe Harpy3Ky UCIOJIHUTENEH.

dopma npeacTasiieHus pe3yJjbTara:

1. Texkct nomkeH ObITh HanucaH mpudTom Times New Roman, 12. UnTepBan mex ity
cTpokamu u ab3zamamu — 1,5. Orctyn cieBa 1,5. OpuenTanus TeKkcTa — 0 HIMPUHE
cTpanulbl. CKpUHIIOTHI HEOOX0IMMO noanucarh. Hazpanue nmpakTudeckoi paboThl,
11e1b paboThI, X0/ padOThI, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BbIJIENIEHBI KUPHBIM IIPUPTOM.

2. 3axmrodyeHue (BBIBOIBI).

3. Chnmcok UCToib3yeMOU TUTEPATYPHI.

KoHTpoJibHbIE BONIPOCHI:
1. OnuiuTe NOHATHE TEXHUYECKOE 3aJaHUE.
2. Yro takoe xu3HeHHbIN nuka [10?
3. B uem pa3Huiia Mex 1y mapaieNbHbIM U OCIEI0BATEIbHBIM BBIIIOJTHEHUEM 3a/1a4?
Kpurepum oueHku:
PaGora BbINONHEHA MOJHOCTHIO U HE COAEPIKHUT OUIMOOK, CTYIEHT ydeldl U PaccMOTpEl
0COOCHHOCTH MPEAMETHON 00J1aCTH U TPAMOTHO MPEICTABUI OTYET — OLIEHKA «OTIUYHON.
PaGota BbINONIHEHA MOTHOCTHIO, HO COACPKHUT HE OoJjiee BYX OLIMOOK, CTYACHT yuyel U
paccMoTpesl 0COOEHHOCTH NpPEIMETHOW OO0JacTH M TPAaMOTHO MPEACTAaBUI OTYET — OILICHKa

«XOpOoLIo».
PaboTta BrIIIOIHEHA C OIHH6KaMH, CTYACHT HE€ IIOJHOCTBIO YUCI W PpacCMOTPEI
0COOEHHOCTHU HpeﬂMCTHOﬁ obnactu u MMpeACTaBHII KpaTKI/Iﬁ OTYCT — OLICHKa

«YOOBJICTBOPHUTCIILHOY.
PaboTa BBIMOJIHEHA C FPY6BIMI/I OH_II/I6KaMI/I, CTYACHT HC Y4l 0COOEHHOCTH HpCHMCTHOﬁ
O6J'IaCTI/I, OTYCT COCTABJICH HCTPAMOTHO — OLCHKA «HCYHOBJICTBOPUTCIIBHO).
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Tema «CoBpeMeHHbIe TEXHOJIOTHM M HHCTPYMEHTbI HHTErPaliiy
JlaGopaTopHas paGora Ne 1.
HacTtpoiika padoTbl cucTeMBbI KOHTPOJISA BepcHii (TUIIOB HMIIOPTHPYeMbIX (aiiioB, myTeii,
(puabTpPOB M Ap. NapaMeTPOB HMIIOPTA B PENO3UTOPHIL)
Boinosinus padorty, Bel Oyaere:
ymembp:
— V1 ucnonp3oBarh BEIOpaHHYIO CUCTEMY KOHTPOJISI BEPCUI.
— V7. ucnonap30BaTh NpUeMbl pabOThI B CUCTEMAX KOHTPOJISL BEPCHIL.
— V12 wucnonb3oBaTh paziMYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHAAPTHI
(dhopMaTupOBaHUS COOOIICHHUH.
— V14 opranu3oBbIBaTh 1OCTOOPaOOTKY TaHHBIX.
Heab: M3yunTth Ha IpPaKkTUKE MOHATHS M KOMIIOHEHTBI CHUCTEM KOHTpPOJIS BEpCUU
(CKB), mpuembl pabOThI C HUMH.

MarepuanbHoe ob0ecnieyeHnme: IIEPCOHAIIbHBIN KOMIIBIOTED, cpena
nporpammupoanus Visual Studio 2019.

3aganue:

1.  VYcranoBure TortoiseSVN Ha koMmmbroTEpeE.

2.  Co3znaiiTe HOBBIH MPOCKT.

3. CosnaiiTe JTOKAIBHBINA PEIIO3UTOPUI JIJIST CBOETO MPOCKTA.

4.  VYpanurte co3JaHHBIA NMPOEKT Ha CBOEM KOMIIBIOTEPE M OOHOBUTE MPOEKT U3
PENO3UTOPHSL.

5.  Baecure uzMenenus B (aiinax ¢ UCXOIHBIMH KOJAMU U COXPaHUTE U3MEHEHMS B

peno3utopun. O6HOBUTE (HaiiIbl C HCXOJIHBIMH KOJAMH U3 PEMO3UTOPHSL.

6. Bnecure m3MeHeHHs B (paiiiax ¢ MCXOTHBIMH KOJIAMH TaKHM 00pa3oM, 4TOOBI y
JBYX YYaCTHUKOB IIPOEKTa HM3MEHEHUs ObUIM B OJHOM U ToM e ¢aitne. IlonbiTaiiTech
COXpaHUTh M3MEHEHHUS B PENO3UTOPUU. YCTpaHUTE OOHApy>KEHHblE KOH(MIMKTBI BEpCU.
IToBTOpHO COXpaHHUTE U3MEHEHUS B PEIIO3UTOPHH.

7. CoszpmaiiTe OTHENbHYIO BETKY TIpoekTa. BHecuTe wu3sMmeHeHuss B (aliabl ¢
HUCXOJHBIMU KojilaMU. COXpaHHUTE U3MEHEHHUS B PENO3UTOPHH.

8. OObeMHUTE CO3JaHHYI0 Ha MPEIBIAYIIEM IIare BETKY C OCHOBHOM BETKOM
MIPOECKTA.

9. BeBemuTe Ha 3KpaH JOT W3MEHEHUH (haiaa, B KOTOPOM OBUIO HamOOJbIIEE
KOJIMYECTBO U3MEHEHHUIA.

10. OrobOpa3ute Ha dKpaHe cpaBHeHHE ¢ana 10 WU IOCIe BHECEHHUS OJHOTO U3
WU3MEHEHUN.

11. Co3spaiite penosutapuii B cetu UaTepuer. [loBTopute maru 4 — 6.

KpaTkue Teopernueckne cBeeHHs:

VYnpaiieHue BEpCUsIMH - 3TO UCKYCCTBO palbOThI ¢ U3MeHeHusIMu uHpopmanuu. Jloiroe
BpeMsi OHO OBbLIO XU3HEHHO Ba)KHBIM MHCTPYMEHTOM IPOrPAMMHUCTOB, KOTOPBIM HEOOXOAMMO
MIPOU3BECTH HEOOJbIINEe W3MEHEHHUS B MporpamMme, WIHM K€ cAenaTb —oTKaTl u3MeHeHuid,
BO3Bpallasch K mpenpiaymed Bepcuu. OIHAKO MOJE3HOCTh CUCTEM YIPABICHUS BEPCUIMU
BBIXOJIUT JIAJIEKO 3a Mpefesibl MUpa pa3paboTUYMKOB MPOTrPaMMHOI0 obecriedeHus. YTpaBieHue
BEpPCUSAMU TpeOyeTCs MOBCIOY, TJ€ MOKHO BCTPETUTH JIOACH, UCTIOIB3YIOMINX KOMIBIOTEP IS
paboThI ¢ MOCTOSTHHO U3MEHSOIIEH s nHpopMaren
Software Configuration Management wiun Koundurypaunonnoe ynpapieHue

mojapazymMeBaeT MOJ CcOO0OW  KOMILJIEKC METOJOB, HAIMpaBJICHHBIX HA TO, YTOOBI
CUCTeMATHU3UPOBAaTh HM3MEHEHHs, BHOCHMBIE pa3padOTYMKaMU B MPOrPaMMHBIM TPOAYKT B
Mpolecce ero pa3padOTKU U COMPOBOXKICHHS, COXPAHUTH IENOCTHOCTh CHUCTEMBI IOCIE
W3MEHEHUI, MPeAOTBPATUTh HEKeNaTelbHble U HempeackazyeMble d((eKThl, a TaKkke cAenaTh
Mpoliecc BHECEHHUS M3MeHeHM Oonee dhopManbHbIM. M3HadanbHO ympaBiieHHe KOH(UTYpaluei
MPUMEHSUIOCh HE B MPOTPAMMHPOBAHMHM, HO B CBSI3U C BBICOKOH JMHAMUYHOCTHIO chepbl
paspabotku I1O, B Heil oHa ocobenHO moie3Ha. K mpouenypaM MOXXKHO OTHECTH CO3JaHUE
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http://ru.wikipedia.org/wiki/%D0%9F%D0%9E

pPE3EpPBHBIX KOIMI, KOHTPOJIb MCXOJHOTO KOJa, TpeOOBaHWM MpOEKTa, JOKyMEHTalMd U T. 1.
Crenenpb (OpMaTbHOCTH BBIMOJHEHHS JAHHBIX MPOIEIYP 3aBHCUT OT Pa3MEPOB MPOEKTa, U MPHU
NPaBUJILHON €€ OLIEHKE JaHHAas KOHIEMIMsS MOXET ObITh OueHb moje3Ha. KoHdurypamnuonHoe
yrpaBjeHue TpeOyeT BBHITIOJHEHUS MHOXKECTBA TPYAOEMKIX PYTHHHBIX oneparuii. Ha mpakruke,
B OOJBIIMHCTBE CIIydaeB, UL KOH(PHUTYPAIIMOHHOTO YIPAaBJICHUS NMPUMEHSIOTCS CIIEHUAIbHBIC
CUCTEMBI KOHTPOJII BEPCUM MCXOAHOIO KOAA Iporpamm. B kauecTBe mpumepa TakOd CHCTEMBI
PaccMOTPUM CaMyFO paclpoOCTPaHEHHYIO Ha CEroAHANIHMN aeHb — Subversion.

Subversion — 3to OecriatHasi CUCTEMa YIPABICHUS BEPCHSIMHU C OTKPBITHIM HCXOJIHBIM
Ko/ioM. Subversion O3BOJISIET YIPABIATh (aiijlaMy U KaTaloraMu, a Tak K€ CCTaHHBIMU B HUX
U3MEHEHUSIMU BO BPEMEHHU. DTO MO3BOJISIET BOCCTAHOBUTH 0OJIE€ paHHHE BEPCUU JIaHHBIX, J1A€T
BO3MOKHOCTb U3Y4YUTh UCTOPHUIO BCEX M3MEHEHUM. biaromaps 3ToMy MHOTME CUMTAKOT CUCTEMY
YIIPaBJIEHUS BEPCUSMH CBOETO POAA «MAILIUHON BPEMEHNY.

—
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Cxema oOmeli apxuTekTypbl Subversion. B HIKHEH dYacTu cxXembl H300pakeHO
Xxpanwiuine Subversion, B KOTOpOM XpaHuTCs uH(popmanus ¢ BepcusiMu. B BepxHeil wactu
CXeMbl TOKa3aHa Mporpamma-KIMeHT Subversion, KOTopas yHOpaBiseT JOKAJIbHBIMU
OTPOXEHUSIMH PA3JIMYHBIX (PArMEHTOB JTHUX MJAHHBIX (TaKKe Ha3bIBAEMBIMH «PabOYNMMHU
KOMUSAMUY»). MeXIy 3TUMU CTOPOHAMH MPOJIOKEHBI PA3IUYHBIE MAPIIPYTHI, TPOXOIAIINE YePe3
pa3Hble CcIOM JocTynma K XxpaHwiumy. HekoTopele M3 3THX MapHIpyTOB HCHOJB3YIOT
KOMITBIOTEPHBIE CETH U CETEBBIE CEPBEPA, YTOOBI TOCTUYL XPAHWIIMINA, B TO BPEMs KaK APyTUe
MapIpyThl B CETU HE HYXAAIOTCA U BEAYT K XPaHUWIUIIY HAMPSIMYIO.

Subversion mMoxeT paboTaTh yepe3 CeThb, YTO MO3BOJSIET HCIOIb30BATh €€ Ha Pa3HbIX
KOMITbIOTEepax. B Kakoi-To cTeneHu, BO3MOKHOCTh OOJBIIOT0 KOJTUYECTBA JIIO/IeH HE 3aBUCHMO
OT UX MECTOIOJIOKEHUSI COBMECTHO paboTaTh HaJl €IWHBIM KOMIIJIEKTOM JAaHHBIX MOOIMIPSET
corpyaHnndectBo. Korja HeT TOro OTBETCTBEHHOI'O 3BEHA LEMH, TOTO KOHTPOIMPYIOLIErO
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AJIEMEHTA, KOTOPBIN yTBEP)KIAeT Bce U3MEHEHHsI, paboTa ctaHOBUTCS Oosee rddexTuBHOM. [1pn
3TOM HE HYXXHO ONAacaThCsi, YTO OTKA3 OT KOHTPOJIUPYIOMIETO AJIEMEHTA MOBJIUAET Ha Ka4eCTBO,
Beb Onarojapsi COXpaHEHHUIO UCTOPHM W3MEHEHMH, JaXKe eCJIM NP U3MEHEHUU JaHHBIX OyayT
JOMYIIEHBI OMIMOKH, BCET/1a MOXKHO CIIeNIaTh OTKAT U3MEHEHHUH K MPEKHEMY COCTOSHUIO.

HCKOTOpI)Ie CUCTCMbI YHPaABJICHUA BCPCHUAMHU BBICTYIIAIOT TAKXKE B KAa4YCCTBC CUCTEM
yOpaBlieHUsT KOHQUIypauueld mporpamMmHoro ooOecnedeHus. Takue CHCTEMbI CIIEHUaIbHO
CO3/1aHbl Ui YIPaBJICHUS JIEPEBBSIMU MCXOIHOIO KOJAa M HMMEIOT MHOXECTBO OCOOEHHOCTEH,
HETIOCPEACTBEHHO OTHOCAIIUXCS K  pa3palOoTKe mporpaMM: OHU TMOHUMAIOT  SI3bIKU
MIPOrPAMMHUPOBAHKS W TMPEAOCTABISIFOT WHCTPYMEHTHI JJIsi cCOOpKM mporpamm. Subversion He
SIBJISIETCSl TAKOM CHCTEMOM, OHa MPEJCTaBIsAeT COOOW cHUCTEMy OOIIEro Ha3HA4YEHUs, KOTOPYIO
MOXXHO WCIOJB30BaTh IS yIpaBJiCHHs .100bim Habopom daitmoB. Jns Bac 3to Oymyr
UCXOAHUKM Bammux mporpamm, a Ui KOro-TO JAPYroro 3To OyJIeT CHHCOK MPOIYyKTOB WU
cBenI€HHOE 1TU(POBOE BUJECO.

TortoiseSVN

TortoiseSVN — sto Gecrutatabiii WIiNdOWS-KITHEHT ¢ OTKPBITBIMH HCXOJHBIM KOJIOM JJISt
cucteMbl ynpasieHus Bepcusimu Apache™ Subversion®. To ects TortoiseSVN ymnpasniser
¢daitnaMu U JUPEKTOpUsIMH BO BpeMmeHH. Dailbl XpaHATCd B LEHTPAIBHOM XpaHunuufe.
Xpanunuiie OoJblle MOX0KEe Ha OOBIYHBIN (ailloBBIM cepBep, KpOME TOro OH 3allOMHHAET
KaXJI0€ M3MEHEHHUe, KOT/a-Tn00 CIACIaHHOe B BamMX (aillax U AUPEKTOPHUAX. IDTO MO3BOJISIET
BaM BOCCTAHOBUTH CTapble BepCHUM Bammx (aijoB U MPOBEPUTH MCTOPHIO U3MEHEHUH — Kak,
KOTJa ¥ KTO M3MEHSUT Ballld JaHHble. BoT mouyemy Muorue mymaror o Subversion, u BooOiie o
CUCTEMax YIMpaBIICHUs BEPCUSIMH, KaK CBOETO pOJa «MaITHuHE BPEMEHM.

Hexotopsie cuCTEeMBI KOHTPOJS BEPCHUN SIBISIOTCA TAKXKE W CHCTEMaMH yIPAaBJICHHS
KoHpuryparmeir mporpamm (Software configuration management - SCM). Takue cucTeMsl
CHEIHabHO CO3JaHbl JUIsl YNpaBJiCHHs JAEPEBbIMU HCXOJHOTO KOAA, U HMEIT MHOKECTBO
BO3MOXHOCTEH, CHEHM(PHUUHBIX s pa3pabOTKHM HpOorpaMM, TaKUX KaK HEMOCpPEACTBEHHOE
MOHUMAaHHE S3BIKOB IPOrPaMMHUpPOBAHUsS, WM MPEIOCTABICHWE HHCTPYMEHTOB sl COOpPKH
nporpamm. OmHako SUDVErsion He sIBISETCS TaKOW CHCTEMOM, OHA SIBIICTCS CHCTEMOM 0O0IIero
Ha3HAYCHHS, KOTOpas MOXKET OBITh MCIIOJIb30BaHA IS YIPABJICHUS J1:0ObIM HAOOpoM (Haiios,
BKJIIOYAsl U UCXOAHBIE KOJIbI IPOTPaMM.

Bo3moxnoctu TortoiseSVN

Yro genmaer TortoiseSVN takum xopomum kiueHtom Subversion? Bot kpaTKuil CIIMCOK
BO3MO>XKHOCTEH:

Hnmeepayus ¢ obonouxou

TortoiseSVN  unHTerpupyercss HemocpeAcTBeHHO B obomouky Windows (t.e. B
[IpoBoaHMK). DTO 3HAYUT, YTO BBl MOXKETE pabOTaTh C YK€ 3HAKOMBIMH MHCTPYMEHTaMH, U BaM
HE HAJ0 MEepeKIIoYaThCs Ha Jpyroe MNPUIOKEHHE KaXKIbld pa3, KOrja BaM HEOOXOAWMBI
GyHKIUY A715 yIipaBJieHUs Bepcusimu!

N Bam naxe He o0s3aTelbHO MCHOJIb30BaTh UMeHHO I[IpoBogHuk. KOHTEKCTHBIE MEHIO
TortoiseSVN pabotaroT BO MHOTMX Ipyrux (aiaoBbIX MEHEMKepax, M B JUalorax s
OTKPBITHsL (hailIoB, HCIOJIB3YeMbIX B OOJBIIUHCTBE CTaHAAPTHBIX WiNndOWS-TipritosKeHHI.
OnHako BbI JOJDKHBI y4YHThIBaTh, 4To 10rt0iSeSVN u3HavyanbHO pa3paboTaH Kak
paciupeHue TUIS [TpoBoaHMKa Windows, u, BO3MOKHO, B APYTHX HPHIOKEHUAX
UHTerpanus Oyaer He TOJTHOU, HApUMEpP, MOTYT HEe 0TOOpakaThCsi MIOMETKU Ha 3HAUKaX.

Ilomemxku Ha 3nauxax

CraTyc KaXJI0ro BepCHUpOBaHHOrO (aiia W Tanmkd OTOoOpa)xkaeTcss MpH TMOMOIIU
MaJeHbKOW TMOMETKHM MOBEpPX OCHOBHOIO 3Hauka. TakuM 00pa3oM, BbI Cpa3y MOXKETE BHJIETh
COCTOsIHME Baleil padoueil Konuu.

I paguueckuti unmepgpetic nonvzoeamens

IIpn mpocmoTpe chucka W3MEHEHUW (aiima WM Manku Bbl MOXETE KIUKHYTh Ha
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PEBU3UIO, YTOOBI YBHJIETh KOMMEHTapuu sl 3Toi (ukcanmuu. Taxke AOCTYHNEH CHHCOK
M3MCHEHHBIX (DaiiIoB - BCEro JIMIIb CIENalTe ABOWHON KIMK Ha (haiiie, 4TOOBl yBUAETh, KaKue
KOHKPETHO U3MCHEHUI OB BHECEHBI.

Juanor ¢puKcanuu — 3TO CIHUCOK, B KOTOPOM MEPEUUCIICHBI Bce (Dailiibl U MAnKu, KOTOPbIE
OyIyT BKIIOYEHBI B (PUKCALUIO. Y KaXJOTO AJIEMEHTa CIHCKAa MMeeTCs (IaXKOK, Y4TOOBI BBI
MOTJIU BBIOpaTh HIMEHHO TO, YTO BBl XOTHTE BKJIIOYHTH B (ukcariio. HeBepcupoBaHHbie (ailiibl
TaKXe MOTYT OBITh MIPEJCTABIICHBI B 3TOM CITMCKE, YTOOBI BHI HE 3a0bLIH J100aBUTH B (PHKCALIUIO
HOBBI (paiiyT MITH TAIKYy.

IIpocmoit docmyn k komandam Subversion

Bce xomaner Subversion goctyrnabl U3 KoHTeKCTHOrO MeHIO [IpoBoaauka. TortoiseSVN
N00aBIIsIeT Ty1a COOCTBEHHOE MTOMECHIO.

IMockonbky TortoiseSVN sBasiercst kimenToM Subversion, mMbr xoTenu Obl MMOKa3aTh U
HEKOTOPBIE U3 BO3MOXKHOCTEH camoit Subversion:

Bepcuposanue nanox

CVS orcnexxuBaeT TOJBKO HCTOPHIO OTACNBHBIX (paiyioB, Torma kak Subversion
peannsyer «BUPTYAJIbHYIO» BEPCHOHHYIO (DailloByl0 cHCTeMy, KOTOpas OTCJICKHBACT
MU3MEHEHHUS B IENBIX JICPEBBSIX MANOK BO BpeMeHH. Daiibl u TManKy SIBISIOTCS BEPCUPOBAHHBIMH.
B pesynbTare, ecTh KOMaH/IbI IEPEMECTHTH U KOMUPOBATD, PEATBLHO BBIOJIHIEMbIC Ha CTOPOHE
KJIMEHTa U paboTarolue HeMmoCPEeICTBEHHO ¢ (hailiaMu 1 mankamu.

Amomapnsie puxcayuu

dukcanusi CoXpaHsAeTcsl B XpaHWIHILE MO0 MOITHOCTHIO, TUOO HE COXpaHseTCs BOOOILE.
DTO MO3BOJSIET pa3padoTuynkaM (UKCHPOBATH U3MEHEHHUs, COOpAaHHBIC B JIOTUUECKH CBSI3AHHBIC
YJACTH.

Bepcuposannvie memaoanHnvle

Kaxnprit aitn 1 manmka wMeeT NPUKPEIUIEHHBIA HEBUIUMBIA HAOOp «CBOMCTBY». BBl
MOJKETE CO3/1aBaTh M COXPAHITh MPOM3BOJBHBIC MApPhl KIFOY/3HAUCHHUE TSI COOCTBEHHBIX HYXI.
CBoiicTBa TOXKE BEPCUPYIOTCS BO BPEMEHH, KaK M cofiepKumMoe (aiina.

Bosmoocnocms 6blO0pa cemego2o yposHs

B Subversion ectb abcTparupyemoe MOHITHE TOCTyIA K XPaHIIHIIY, KOTOPOE YIIpoIaeT
peanu3alyio HOBBIX CETEBBIX MEXAHU3MOB. «YCOBEpIICHCTBOBAHHBIN) CETEBOM CEpBEP
Subversion sBisiercst momyiem s BeO-cepBepa Apache, KOTOpbI HCIOJIB3YeT IS
B3auMogeiicteuga auainekt HTTP mon nvazBanmem WebDAV/DeltaV. Dto maér Subversion
OoJIbIIIME TPEHMYIIECTBA B CTAOMIILHOCTH M COBMECTHMOCTH, W TIPEIOCTABISICT pa3IHYHbIC
KJTFOYEBBIC BO3MOKHOCTH 0€3 JIOTIOTHUTENILHBIX 3aTpaT: MPOBEpKa JIMYHOCTH (ayTeHTU(DUKAIHS),
MpoOBEpKa TpaB JIOCTyNa (aBTOpH3AIMs), C)KaTHE MOTOKA JaHHBIX MPH Tepeaade, MpoCMOTP
xpanwiuiia. Takke JJOCTylHAa MeHbIas, aBTOHOMHas Bepcusi cepBepa Subversion,
B3aMMOJICHCTBYIOIIAsi 1O COOCTBEHHOMY IPOTOKONYy, KOTOPBIM JIETKO MOXET OBITh
TYHHEJIUPOBaH uepe3 SSh.

Eounwiii cnocob obpabomxu 0anmvix

Subversion monyyaer pa3nuuus MexIy (GaiiaMu Py MOMOIIM OWHAPHOTO Pa3HOCTHOTO
JITOPUTMAa, KOTOPBI paboTaeT OJJMHAKOBO KaK C TEKCTOBBIMHU (YUUTAEMBIMU YEJIOBEKOM), TaK U C
OuHapHBIMH (HE 4YHTAaeMbIMH dYelloBekoM) aimamu. Ob6a Tuma ¢aliaoB coaepkarcs B
XPaHWIUIIE B CKATOM BHUJIC, @ PA3JINYHsI IEPEIAFOTCS TI0 CETH B 000MX HAIIPABIICHHSIX.

O dhexmusnvie semxu u memxu

CronMocTh cO37aHMsI BETOK M METOK HE 00s3aTENbHO JOJKHA OBITH MPOIMOPIMOHATEHA
pasmepy mpoekTa. Subversion co3maér BETKM W METKH, MPOCTO KOMHUPYS TPOEKT C
MCIOJIb30BAaHMEM MEXaHHM3Ma, MMOX0XKETo Ha )KECTKHUE CChUIKH B (hailioBhIX cucTemax. brnarogaps
3TOMY, OTEpaIiH 1O CO3JaHHI0 BETOK M METOK IMPOUCXOIAT 32 OJMHAKOBOE, OU€Hb Majoe BpeMs
Y 3aHUMAIOT OY€Hb MaJIO MEeCTa B XPaHUJIHIIE.

BbinosiHeHue padoTsi:

YcraHoBka
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TortoiseSVN mocrasisercs B BHJIE IPOCTOrO B UCIOJIb30BAaHUU YCTAHOBOYHOTO (aiiia
(ma crpanmie 3arpy3kd  http://tortoisesvn.net/downloads.html  HeoOGxomumo  BeIOpaTh
JTUCTPUOYTUB, COOTBETCTBYIOIIMI pa3psiIHOCTA cucTeMbl). CaenaiiTe Ha HEM JBOWHOW KWK H
ClIelyUTe MHCTPYKLMSIM - OCTaJbHOE OH CHEJIaeT 3a Bac. Takke Ha CTpaHHIE 3arpy3Ku
HEOOXOIMMO CKa4aTh S3bIKOBOM MAKET M YCTAHOBHUTDH MOCJE YCTAHOBKH OCHOBHOW MPOTPaMMBEI.
He 3a0ynpTe mepe3arpy3uth KOMIIBIOTEP MOCTIE YCTAaHOBKH.

OcHOBHAS KOHIENMINA

Ilepen Tem, kKaKk MBI TIOTPY3UMCS B PadOTy C HACTOSIIUMH (aililaMH, BaKHO TOIYYUTh
Hpe/CTaBICHUE O TOM, Kak pabdoTaeT Subversion u kakue TepMHHBI UCTIOIB3YHOTCSL.

Xpanunuuie

Subversion wucmonb3yeT HEHTpaJbHYIO 0a3y TaHHBIX, KOTOpas COACPKUT BCE Ballld
BEpPCHUPOBaHHBIC (DAIIIBI C UX MOJHOW UCTOpUel. DTa 0a3a JaHHBIX HA3BIBACTCS XPAHUIULIEM.
XpaHunuiie oObIYHO HaXOAUTCS Ha (pailIoBOM cepBepe, Ha KOTOPOM yCTaHOBJICH Subversion, mo
3ampocy TOCTaBJISIONIMK JaHHble KineHTam Subversion (wampumep, TortoiseSVN). Eciu Bb
JieTaeTe pe3epBHOE KOMMMPOBAHUE, TO KOMUPYHTE Ballle XPaHWIHIIE, TaK KaK 9TO OPUTHHAJ BCEX
BaIllUX JJAHHBIX.

PaGouas xomnus

DTO UMEHHO TO MECTO, T1e Bl paboTaete. Kaxkmpiii pazpaboTunk uMeeT COOCTBEHHYIO
pabouyro KONHMIO, MHOTJa HA3bIBaEMYIO TIECOYHUIICH, HA CBOEM JIOKAJbHOM KOMITbIoTepe. Bl
MOJKETE TOYYHUTh U3 XPaHIIIHINA MOCIETHIO Bepcuio (ailiioB, mopaboTaTh Hall HEH JIOKATBHO,
HUKaK HE B3aUMOJCUCTBYS C KeM- JIMOO emle, a KOr/a Bbl OyJeTe YBEPEeHBI B U3MEHEHHSX BBI
MOKeTe 3apUKCUPOBaATh 3TU (haiiabl 0OpaTHO B XpaHUITHUIIIE.

Pabouast komust HE COACPKUT MCTOPHUIO MPOEKTA, HO COJIEPKUT KOIMHUIO Bcex (ailyios,
KOTOpbIE OBUIM B XPaHWJIMIIE JI0 TOTO, KaK Bl HA4aJH JIeJIaTh U3MEHEHHs. DTO 0003HAYaeT, 4To
MOJKHO JIETKO Y3HaTh, KaKh€ KOHKPETHO U3MEHEHUS BBI C/ICITAIIH.

Bawm Taxoke HY»KHO 3HaTh, r1e HailTH T0rtoiseSVN, moromy uro B menro "ITyck" ero Her.
TortoiseSVN - pacmupenue npooanuka Windows, mostoMy it Hadaaa HYKHO 3aIyCTHTh
npoBoaHUK. CrenaiiTe MpaBblii KWK Ha TANKe B IPOBOJHHUKE, W BBl YBUIUTE HOBBIC ITYHKTHI B
KOHTEKCTHOM MEHIO, TAKUE KaK ITH:

f.! SVM Mzeneus...

1  TortoiseSVM [k | E, ObospesaTens XpaHWINLLA
Mew b Bl 3kcnopT...
Properties [ Cosgare sgece XPaHWAWLLE
Al Wwmnopr...

%e  Hactpoiikw
% Cnpaska

=] O nporpamme

Puc.1. Menro TortoiseSVN 1151 HeBepCHPOBAHHBIX NMANOK

Co3nanue xpaHununia

Jlis HacTosIIIero MpOeKTa BaM IMOHAJ0OUTCS XpaHWJIHINE, CO3JaHHOE B 0€30MmacHOM
MecTe, U cepBep Subversion, 4toObl ympariste uM. [l oOydeHuss Mbl OyJieM HCIOJb30BaTh
(GYHKIHIO JIOKATBHOTO XpaHwimiia Subversion, koropas paspemaer NOpsSMON JOCTYN K
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XPaHWINILY, CO3/IJaHHOIO Ha BallleM KECTKOM JUCKE, U He TpeOyeT HalIu4us cepBepa.

CHavana co3jaiiTe HOBYIO IYCTYIO IMPEKTOPHIO @gh R3S pykkypl kisrasowss ObITh rie
YyroJJHO, HO B 3TOM PYKOBOJCTBE MbI coOmpaemcsi HazBaTh e¢ C:\svn_repos. Temepb cremnaiite
MPaBbIi KJIMK Ha HOBOW Manke W B KOHTEKCTHOM MeHi0 BbiOepute TOrtoiseSVN — Co3aarh
34ech XpaHWJIHMIIE.... XpaHWIUIIE, CO3JaHHOE BHYTPH IAIKU, TOTOBO K MCIIOJIB30BAHUIO. Takxke
MBI CO3JaIMM BHYTPEHHIOK CTPYKTYPY IAllOK HA’KaB KHOIIKY.

HNMmnopr npoexkra

Ceituac y HacC eCTh XpaHUJIUIIE, HO OHO COBEPIIEHHO IMYCTOE B JJaHHBII MOMEHT. [laBaiite
MPENONIOKHUM, YTO Yy MEHs ecTh Habop daiinoB BC:\Projects\Widgetl, kotopsiii s XoTea ObI
nooasuth. [leperiaure k manke Widgetl B IlpoBomHuke M cienaiTe NMpaBblii KIMK Ha HEH.
Teneps BoiOepute myHKT TOrtoiIseSVN — UMIoOpT..., KOTOPHIii BBI30BET JHATIOT

r | R
+i" Disvnwork\smartproject - Mimnopr - TortoiseSVN l =hs lﬁj
XpaHunuuie
URL B xpanunmwe:
|| https://svnserver.dev:8443/svn/smartproject/trunk ‘ v ‘ ’ J

CooBueHne uMnopTa

[ HepasHue coobuieHus l

WmnopT npoexTa.

[| BrntoumTs urHopupyemsie daitn
[V] BknrounTe aBTO-CBONCTBA OK I [ OTmMeHa ] ‘ CnpaBka

Puc. 2. Imanor ummnopra

K xpanwmumy Subversion o6pamiarores mo URL-aapecy, KOTOpbIH IO3BOJISET HaM
yKa3aTh XpaHWIUIIE T1e yroaHo B MHTepHeTe. B 1aHHOM cilydae HaM HY)KHO yKa3aTh Ha Hallle
nokanpHOe Xpanuiuiie, kotopoe umeer URL-anpec file:///c:/svn_repos/trunk, u k KoTopoMy MbI
nobasiseM ums Hamiero mpoekra Widgetl. O6parute Bunmanue, yro mnocie file: ects 3 ciamia u
BE3JIE MCIOJIB3YIOTCS MIPSIMBIC CIIAIIIH.

Jpyras BaxkHasi (QyHKUIHUS JaHHOTO Au@Kora - 310 okHO Co0OlIeHHe UMITOPTa, B KOTOPOE
BBl MOXeTe J100aBUTh COOOIICHWE O TOM, 4YTO BBl Jenaere. Korma Bam TOHAmoOMTCs
MPOCMOTPETh UCTOPHIO MPOEKTA, 3TH COOOLICHHS OYIyT LEHHBIM TOJCIIOPbEM Ui IPOCMOTPA
KaKhe U3MCHEHHS U Korja ObUIM CJelaHbl. B HameM ciydae Mbl HAaIUIIEM YTO-HUOYIb
npocroe kak «Mmmopt mpoekta Bumkerl». Haxmute, utoObl 100aBUTH TANKy B Balie
XpaHWIHLIE.

N3Bneuenune paboyeit konuu

Ceifyac y Hac ecTh MPOEKT B HAIlIEM XPAaHWIWINE, U HAM HAJI0 CO3JaTh pabovyI0 KOIHIO
IS TIOBCEAHEBHOM pa0oOTHl. 3aMeThTe, YTO HWMOPTHUPOBAHHE TANKW HE MpEeBpaIacTt
aBTOMAaTUYECKH ATy Nanky B pabouyro komuro. Jms co3manust cBexeil pabodeil komuu B
Subversion wucnone3yercs tepmuH M3Bneus. Mbl coOupaemcs m3pneus nanky Widgetl us
HAIIeT0 XpaHWIWINA B MArnKy Ui pa3padorku HaspiBaeMyroC:\Projects\Widgetl-Dev. Co3naiite
3Ty TarKy, 3aTeM CJeNaTe MpaBblii KIMK Ha HeW W BbeIOepuTe MyHKT 10rtoiseSVN —

29



HN3BjeYb.... OKBenute URL-anpec JUIst W3BJICUCHHUE, B JTAaHHOM ciaydae
file://lc:/svn_repos/trunk/Widget1, u knukHuTe Ha . Hamra mamka st pa3paOOTKH 3ariOJIHUTCS
Gaitnamu U3 XpaHUIMLIA.

Bbl 3amMeTrTe 9TO BHEUTHUM BU 3TOW MANKH OTIMYACTCS OT OOBIYHOM MankKu. Y KaKI0ro
¢aiina mosBuiICsS 3eaEHBIN (BIakoK B JIeBOM yriry. D10 3Hauku craryca 10rtoiseSVN, koropsie
MPUCYTCTBYIOT TOJILKO B paboueil komuu. 3eJeHbIld CTaTyC O3HAYaeT, YyTo (ailyl He OTIMYaeTCS
OT Bepcuu (Qaiiya, HaXOAALMIETOCS B XPaHUJIHIIE.

BHecenue uzmeneHuii

MoxHo npuctynaTh K padore. B manke Bumkerl-/leB MBI HaUnHAeM U3MEHSTH (DAIIbI -
MPEINONI0XKHM, MBI BHOCHM H3MeHeHus B (ainpiBumkerl.C u IlpouruMens.txt. O6parute
BHHUMAaHHE, YTO 3HAYKHU Ha ITUX (paiimax Ternepb CTajau KPACHBIMHU U TIOKA3bIBAIOT, YTO U3MEHEHUS
ObUIM ClIeJIaHbl JIOKAJIBHO.

Ho kakue Obimm n3meHeHusi? Haxkmure npaBoil KHONKOW Ha OJHOM W3 H3MEHEHHBIX
¢aiiioB u BeiOepuTe KomaHmy TOrtoiseSVN — Pasaumumsi. 3amycTHTCS HWHCTPYMEHT
TortoiseSVN s cpaBHeHUs (ailJloB M MOKAXKET KaKhe TOYHO CTPOKH B (ailmax ObuTH
W3MEHEHBI.

r = R
% build.txt - TortoiseMerge ﬂ]&]
i @awn Pegaktmposate Haswrauywa Bwa Cnpaska
(THRIFD 2 184 v edeld I EvioX|l=E BIALD

build.txt Revision 20219 2 build.txt : Pabouas konus =
L L IR 41 available in the VS.NET201@ Professional anc
Sl et Tl omemnde e it 2 consoocaant e 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 :
BEE 44 B
45 \subsection Requirements2 Next you need to insta)= | 45 \subsection Requirements2 Next you need to instal-
d 46~Ja¥a—¢unt—me—ht=t-p~#3avam + 46 - Java runtime http://www.java.corl |
T o= 47 —Ryther2-40b 31— http Lwwwpythonr “}» 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
e 50 —WEX3 Bk s s e “ 58 - WiX3.5(\b 1) http://wix.codeple:
<= 51 ~MNAat{ib 13 1~ BEissans : « 51 - NAnt ©.90 (\b 1) http://nant.sourcet
52 . [ 52 .
53 (\b 1) Add the paths of the binaries to the PATH 53 (\b 1) Add the paths of the binaries to the PATH
54 logoff/logon to make the new environment var 54 logoff/logon to make the new environment var:
55 55
56 \subsection Requirements3 Next you need to downls 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:
T e e e <+ 61 - tools collection http://code.google
62 - dictionaries/thesauri(\b Optmnal) 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 NeashiafVN b NedlanaTy bt / linas A £ Nemmbhiaf Nk NedlanaTN htdms f lvmns A
< | m » 4 (s i »
Ana cnpasku HaxmuTe F1. N8 ropusoHTanbHOM NPOKpyTKW nenonbsynte Ctri+ka.

Puc. 3. [IpocmoTpuiuk u3mMeHeHuii B paiiiax

OxQKac ycTpauBaloT U3MEHEHHUS, T03TOMY JIaBaiiTe OOHOBUM XpaHUIHUIIE. ITO JIEHCTBUE
Ha3biBaeTcsi DukcupoBaTh n3MeHeHus. Haxxmurte mpaBodl KHONKOM Ha manke Bumxerl-lleB u
BeIOepuTe KOoMaHay T0rtoiseSVN — ®ukcupoBarts. [TosBuTcs ananor Gpukcanuu co CIUCKOM
M3MEHEHHBIX (ailIoB W HAmpOTUB KaxJIoro OyaeT ramsodyka. Bel MokeTe BBIOpaTh JHIIb
HECKOJIbKO (aiiioB M3 cmucka uid (pukcanuu, HO B HalleM Ciy4ae Mbl OyAeM (UKCUPOBATH
u3MeHeHuss B obomx (haiimax. BBemuTe cooOlIeHHe C ONMCAHUEM CHETaHHBIX M3MEHEHHH H
Haxmute OK. TlosButcs muanor ¢ mporpeccoM mporecca (ukcanuu (HaiaoB B XpaHUIHILE U
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MBI 3aKOHYMIIN (PUKCAITHUIO.
Jlo0aB1eHue HOBBIX (aiijioB

Bo Bpems paboTel Haja MPOEKTOM, BaM MOHAAOOWUTCS H00aBISATH HOBBIE (ailibl -
NPENONI0KUM Bbl J00aBUIM HOBBIE (QYHKUMH B QaitnmeDkcTpa.C U J00aBUIM CIPAaBKY B
cymectByromeM (aiine Co3narbdaitn. Hakmure mpaBoii KHONKOW Ha IManke W BBEIOCPUTE
komanay T0rtoiseSVN — Jlo6aButse. /(uanor mo0aBiieHus MOKa3bIBaeT BCE HEBEPCUPOBAHHBIC
Gaiinel, ¥ B MOXeTe BBIOpaTh Te€ (hailiibl, KOTOphIE BBl XOTUTE N00aBHUTH. [[pyroit cmoco®
nobaeneHust (aiioB - 95TO HaXKaTh NPaBOM KHONMKOM Ha camoM daiine u BbIOpaTh
komaunay T0rtoiseSVN — J106aBuTS.

Teneps, ecinu BBl OTKpOETE MANKy Ui (PUKCAUHU, HOBBIHA (aiin Oyner oroOpaxkaTbes Kak
Jlobasnen u cymectBytomui daiin kak M3menén. OOpaTuTe BHUMAHHUE, YTO BBl MOXKETE JBAXKIbI
Ha)KaTh HA U3MEHEHHBIN (aiiin, YTOOBI MPOCMOTPETh KAaKUe MMEHHO U3MEHEHHUS ObLIN C/IEITaHbl.

IIpocMOTp HCTOpUM MPOEKTA

OnmHoWt W3 caMmbIx moyie3HbIX (GyHKuui TOrtoiseSVN sBisieTcss IUaloroBoe OKHO
KypHana. OHO MMOKa3bIBaeT CIUCOK BCceX (puKcaluii ”3MEeHEHUH B (aiiie WiK narke, a Takxke Bce
TE JIeTaIbHbIC COOOINICHHUS, KOTOPbIC BbI BBOHIIN NPU (PHUKCAIIMHA H3MCHEHHUH ;-)

r

~
+i" DAsvnwork\tortoisesvn\src - CooBuierun xypHana - TortoiseSVN IEEL&_J
g-oém&m;, MyTw, AsTopel, Peeusim, ID owmbok, [aTta, C: 22,11.2005 v [o: 07.12.2005 v
Pesusua [eicTena AsTOp fata ID oumbkyu  CoobiueHune %
5056 @ tortoisesvn  03.12.2005 0:37:11 Avoid a possible buffer overflow if| |
5050 43 tortoisesvn  29,11,2005 21:06:42 198 Allow ignoring of multiple selected
5049 & tortoisesvn  29.11.2005 21:05:46 Don't run the progress dialogif no ~
< | e J )

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

Myrt { http://code.google.com/p/tortoisesvn/issues/detail?id=198 }
| ftrunk/src/Changelog. txt W3MeHEHHBIE
C+4 ftrunkfsrc/SVN/SVNStatusListCirl.cpp  MsMeH&HHbIE
_h] Jtrunkfsrc/SVN/SYNStatusListCtrl.h M3MeHEHHbIE

MokasaHo pesusuit: 48, c pesusi 5000 no pesusmo 5100, suibpaHo pesusuin: 1, nokasaHo 3 nyTen.

[~ I NokasaThb TOALKO 38TPOHYTHIE NYTH CTaTucTuKa

(V] OCcTaHOBUTLCH Ha KOMMPOBAHM/NEPEUMEHOBAHIN

|| Bxnioyas cnuTbie pesusimn

I MNokasats paa... | >1 |Qnenyvou.w|e 100] [ OfHoBUTL | OK l

Puc. 4. /Inanorosoe 0KHO )KypHaJa

BepxHsis maHens MoKa3bIBaeT CIUCOK BCEX (PMKCHPOBAHHBIX PEBU3HM BMECTE ¢ HAYaJIOM
coobmenusi ¢uxcanuu. Ecnu Bbl BeIOEpUTE OAHY U3 OTHUX PEBU3MH, TO CpeNHsA MaHeb
0TOOpa3UT MOJIHOE COOOIIEHUE KypHasa A TOW PEeBU3UU U HIDKHSIS MMaHETh MOKaXKET CIUCOK
W3MEHEHHBIX (DaiiIoB U MamoK.

VY Kkaxaoil U3 3TUX NaHENel eCTh KOHTEKCTHOE MEHIO, KOTOPOE€ IMPEIOCTaBIs€T MHOIO
JIpyrux crmocoOOB HCMONb30BaHus HHGoOpManuu. B HIDKHEH MaHEeTu BBl MOXETE JABAMAbI
HaxaTh Ha (ain, 4ToOBl MPOCMOTPETh KaKhMe WMEHHO M3MEHEHUsS OBbLTH BHECEHBI B TOM
peBusun. [Ipournte «/lManoroBoe OKHO KypHaJia peBU3HIN, YTOOBI Y3HATH OOJIBIIIE.

OTMeHa H3MeHeHu i
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http://tortoisesvn.net/docs/release/TortoiseSVN_ru/tsvn-dug-showlog.html

Opnoit oOmielt (yHKIMEH BceX CHCTEM YIPaBICHUS PEBU3USMHU SBISCTCS (DYHKIUSA,
KOTOpasi MO3BOJISIET BaM OTMEHUTh HW3MEHEHHMs, KOTOphle Bbl BHeciu paHee. Kak Bbl u
noragaiuck, B TortoiseSVN 310 jierko cuenars.

Ecnu BBl XO0THTE N30aBUTHCSI OT U3MEHEHUH, KOTOPHIE BHI €Ile He ycreau (PUKCUPOBATh U
BOCCTAHOBHTBH HYKHBIH (Daili B TOM BHUZE, B KOTOPOM OH OBUI Mepe] HavyajioM W3MEHEHHH, TO
BbIOepuTe KOoMaHay T0rtoiseSVN — VYoparb u3MeHeHusi. DTO JeiCTBUE OTMEHHUT BalllH
n3menenus (B Kop3uHy) u BepHEeT (UKCHPOBAHHYIO BepcHio (aiina, ¢ KOTOPOW BhI HAYMHAIIH.
Ecnu >xe BBl XOoTHTE yOpaTh JUIIL HEKOTOPHIX H3MEHEHHMs, TO BBl MOXKETE HCIIOJIb30BATh
HHCTpYMeHT TortoiseMerge st mpocMOTpa H3MEHEHHI ¥ BHIOOPOYHOTO YAJICHUS U3MEHEHHBIX
CTpOK.

Ecnu BBl XOoTUTE OTMEHUTH JCUCTBUSL OINPEICICHHOW PEBU3UH, TO HAYHUTE C
JUAJIOrOBOTO OKHA XypHaJla u HauuTe poOJIEMHYIO PEBUBHIO. Bri6epute
koMmanny KonrekcrHoe MeHI0 — OTMEHHTH U3MEHEHHsI M3 ITOH PeBM3MU U T€ U3MCHECHHS
OyIyT OTMEHEHBI.

Padora c ceTbl0.

C Subversion mMoxxHO paboTaTh Kak MOCPEJACTBOM CETH HHTEPHET, TaK M JIOKAJIbHO.
Bocmnonb3yemcst ceppucom Assembla (https://www.assembla.com/). 3apeructpupoBaBiimce Tam,
Bbl nostyunte 1 Gb mecra mon pernosutopuii. Co3aB €ro W HACTPOMB, BbI MOJYYHUTE CCBUIKY
BHJIA https://subversion.assembla.com/svn/ua3Banue_peno3uTopus, KOTOPYIO MOKHO
ucnosib3oBath B 1000oM SVN kiuente. K npumepy, utoost B Visual SVN n06aBuTh cBOM poekT
B peno3uTopuii, BaMm HyxHo Hakatb Add Solution to Subversion, mocie dero ykasaTh J0KalIbHOE
XpaHWIMIIIE Ballero MpoekTa, Haxarh Jlajmee u BBecTH Bally cChUIKY. Bee, Temepb cBepxy
nosiBUTCS naHesb ¢ ocHoBHbIME SVN-dyukiusamu (Show Log, Update, Commit, Switch Branch,
Branch u Merge) 1 MoXxHO mpHCTYaTh K MOJHOLEHHOU paboTe.

EI:J, 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 memom, cailT mo3BOJSIET TaK K€ HACTPOUTH PEMO3UTOPHA M TIONYyYHUTh Ha
HEJIENI0 WIK JIB€ MPOOHBIH TpeMuyM (IUIaTHBIE IOM. (PYHKIIMH, WUCTOYHUK >KU3HU CaiTa).
OcHoBHble (GYHKIUM € TOJIHOCThIO OecriaTHbl. YUTOOBI TOBAapUIIM MO KOMaHAE MOTJIHU
paborate ¢ oOOmHKM I KOMaHIbl permo3uToprueM, Ha assembla.com, nHeoOxommma wux
peructpanus Ha caiite. [locie perucrpanuu, moiab3oBaTed MOTYT ObITh JOOABJIEHBI BJIAJIEIbLIE
PENoO3UTOPHS B CIIUCOK KOMaHJbl. Ha camMoMm caiiTe MOXHO MOCMOTPETh BCIO MH(POPMAIUIO O
MIPOEKTE U UBMEHEHUSX, U Ja)Ke IOCTaBUTh CBOM OaHHEP C CCHUIKOM.

MNpoext Anapona

B Soun W | B Team | W SHeam

Dveeny

Filter tep®) PRAS g8 Maian

St eveiks 1 e 12T Y Maom Foies [}
-

LA
Gomg bns 14 e

Undy 1y et Ehdes s

i TRSR 48 Warren Copme [F1] OFTVALAI WPTEAM MYTIEUTU, LININOCTE EI08 M0 A0 |, PTG ATOD S0r GVTTHD ORnioe
=/ My o Chamges
7 o) Code commans (4 Sep 2 134 5 Muen e (25 Polown (ralernant SeDIWA s a8 LIRS0 108

2, Cotle twiiwrs (0t

pd Sop OX1Y B e o WP ocax 30
B Y Oul

Tak, HanpuMmep, BBITIISIIUT CTPaHUIla Stream, TJe 0TOOPaKaIOTCsI MOCIEIHAE H3MEHEHHSI.
®opma npeacTaBiieHus pe3yJbTara:
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1. Texcr nomken ObiTh HamucaH mpudToM Times New Roman, 12. aTepBan mexmy
crpokamu u abzanamu — 1,5. Oteryn cnesa 1,5. OpueHTanus Tekcra — 1o MHUpUHE
crpanuibl. CKpUHIIOTH HEOOXOAUMO moAnucaTs. HazBanue npakTuueckoi paboThl,
1eNb padoThl, X0/ PadOThI, BBIBOA, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJICJICHBI KUPHBIM IIPHPTOM.

2. 3akmodcHHE (BBIBOJIBI).

3. CHucok HCIONB3yeMOH TUTepaTyphbl.

KoHTpoJsbHbIE BONIPOCHI:

1. Yro Taxoe cuctemsl koHTpouist Bepcuil (CKB) u uist pemenus kakux 3aad OHU

IpeHa3HavyarTCs?

2. O0bscaute cnenyromue noHatuss CKB v uX OTHOIIEHHS: XpaHWIIUIIE, commit,
UCTOpHSA, pabodast KOIHsI.

3. UYro mpencTaBisAlOT CcOOOM M 4YeM OTIMYAIOTCS ILEHTPAJIU30BaHHbIE U
nenentpanuzoBanubie CKB? [puseaute npumepsr CKB kaxmoro Buna.

4. Onumute neiicreus ¢ CKB nipu ennHOoIMYHOM paboTe ¢ XpaHUIUIIEM.

5. Onumure NopsAA0K padoThl ¢ OOLIMM XpaHUJIUILEM B LieHTpanu3zoBaHHoi CKB.

6. UTo Takoe 1 3aueM MOXET ObITh HykHa pa3HocTh (diff)?

7. YTO Takoe U 3a4eM MOXET ObITh HY>KHO CIUsiHUE (merge)?

8. Uro Takoe koH(muKTHI (conflict) m kakoB mporiecc ux paspemnienus (resolve)?

9. TlosicauTe MPOTIECC CHHXPOHU3AIMH C OOIIUM XPAHMIIUAIIEM («OOHOBJICHUS)

B aeneHTpanuzoBanHon CKB.

10. Yro Takoe u 3aueM MOTyT OBbITh HY>KHBI BeTBH (branches)?

11. O6wacuute cmbica aericteug rebase B CKB Git.

12. Kak 1 3a4eM MOXXHO UTHOPHPOBATh HEKOTOPbIE (ailyibl mpu commit?

Kpurepun oueHku:

PaGora BhIMoONHEHA MOJHOCTHIO U HE COAEPIKHUT OLIMOOK, CTYJEHT y4el U paccMOTpel
0COOEHHOCTH MPEAMETHON 00J1aCTH ¥ TPAMOTHO MPEICTABUI OTYET — OLIEHKA «OTIUYHOM.

PaboTa BeIMOTHEHA MOTHOCTBHIO, HO COJIEPKUT HE OOJiee JBYX OIIMOOK, CTYACHT y4ell U
paccMoTpesl 0COOEHHOCTH NpPEeIMETHOW OO0JacTh M TPaMOTHO MPEACTAaBUI OTYET — OILIEHKa
«XOPOIILIOY.

PaGora BeImOnHEHa ¢ omMOKaMH, CTYACHT HE TMOJHOCTHIO Yy4el M PaccMOTpes
OCOOCHHOCTH  MpEAMETHONM O00JlacTU M MpeACTaBUI  KpaTKuil  OT4eT —  OleHKa
«YIOBIETBOPUTEIHHO.

PaGora BeImonHeHa ¢ TpyObIMH OLIMOKAMH, CTYJICHT HE y4el OCOOCHHOCTH MPEAMETHOM
001acTH, OTYET COCTaBJICH HEIPAMOTHO — OILIEHKA «HEYI0BJIETBOPUTEIILHOM.
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Tema «CoBpeMeHHbIe TEXHOJIOTHM M HHCTPYMEHTbI HHTErPaliiy
JlaGopaTopnas padora Ne 2.
Pa3paborka u mHTerpanus MoayJiei nNpoekTa (KkoMaHIHasi padboTa)
Leanb: 3akperyicHre MPAaKTHUYCCKUX HaBbIKM paboThl ¢ cuctemor Visual Studio 2019,
MS SQL Server, npoBefeHre HHTErpaiMy IPOTPAMMHBIX MOAYJICH.
Boinosinus padorty, Bel Oyaere:
ymembp:
— VY1 ucnons30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJIS BEPCUH.
— Y2 ucnonp30BaTh METOJIBI ISl IOMYYSHHS KOJA C 3aJlaHHON (DyHKIIMOHAIIBHOCTHIO
U CTETNIEHbIO KaYeCTBa.
— V5. opraHu3oBbIBaTh 33JaHHYI0 MHTETPALlMI0 MOJYJIEH B MPOrpaMMHBIE CPEICTBA
Ha 06a3e UMeroIelcs apXUTEKTyphl U aBTOMaTH3allui OU3HEC-TIPOLIECCOB.
— V6. onpeaensiTh UCTOYHUKHU U IPUEMHUKH JAHHBIX.
— V7. ucnonp30BaTh NpUeMbl pabOThI B CUCTEMaX KOHTPOJIS BEPCHIL.
— V17 wucnonb3oBaTb HHCTPYMEHTAJIbHBIE CpEJICTBA OTJIAJAKH IMPOrPAMMHBIX

MPOJIYKTOB.
MarepuajibHoe oGecrnieueHue: TIePCOHATBHBII KOMITBIOTED, cpena
nporpammuposanus Visual Studio 2019, MS SQI Server.
3aganue:

1. PazpaboraTe 0a3y maHHBIX, BKIIOUaromyo B ceOs Tabmuiy [lomp3oBarenw,
ucnoib3ys cpexy MS SQI Server.

2. Co3nath NPUIIOKEHUE ¢ OKHOM aBTOPH3AIIUHU TTOJTH30BATES.

3. Co3natb MOJIENh TAHHBIX HA OCHOBE pa3pa0OTaHHOW paHee 0a3bl TaHHBIX.
4, CoXxpaHHTh JTaHHBIC TTOJIH30BATENS B CO3JIaHHOM 0a3e TaHHBIX.

5. Co3znath OTYET O MpOIeTIaHHOM padoTe.

Kparkue Teopernyeckune cBeIeHH:
Jns co3manus 6a3sl manabix B CYB/I, 3amycture MS SQL Server Management Studio.
VcTaHOBUTE COEIUHEHUE C CEPBEPOM.

o CoeguHenne c cepeepom

SQL Server

Anpo CYEO
Wre cepeepa; DES KTOP-RCWVOUZ2E\SOLEXPRESS01

MNpoBepka NoANMHHOCTA: MNpoeepka noanuHHocT Windows

DESKTOP-RCWVIUZ28\NpenonaeaTents

Cmaera Cnpaeka MapameTpel =5

Puc. 1. Coequnenue c cepsepom

I[J'ISI peaim3anuun 0a3bl JaHHBIX, XpaHfIH.IeIZ CBCACHHUA O ITOJb30BaTCIIAX HCO6XOIII/IMO
Co3MaTb JABC  CYHIHOCTU (Ta6J'II/II_IBI) . ITonp3oBaTens (XpaHI/IT OCHOBHBIC  CBCACHMA,
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XapaKkTepHu3yolne 1oab30BaTelisd) U CEeKpeTHbII BONPOC (XPAHUT CIIUCOK CEKPETHBIX BOIPOCOB,
HEOOXOIMMBIX JUISl aBTOPU3AIMH) C YKa3aHHBIMU aTprOyTamMu.

Ha xmoueBbix mnomsx Koallons3oBatens u  KoaCexpernoroBompoca HacTpoiiTe
cneunpuKanuo HaeHTHU(UKaTOpa ¢ HAYaIbHBIM 3HaUCHHEM — | W marom npupameHus — 1 s
aBTOMAaTUYECKOT0 3aII0JHEHUS YKa3aHHbIX MTOJIEH.

B _
CekpetHeiiBonpoc
WMrmna ctonBua  Csareli Tun Jonyckaer sHadedna NULL - MgenTtudukarop
% KoplekpertH.. int Her
CekpeTHeid..,  nvarchar(l.. Her [l
0
H3
Monezosatens

WMra ctonBua  Cxarerdi Tun Jonyckaer sHadenwa NULL - Maentudukarop

| Damnnua { nvarchar(30) Her |
MMR ............................. wchat) | Fier -
JnexTpodHa..  nvarchar(30)  Her |
Mapone nvarchar(30] Her |
KogoeoeCn...  nwvarchar(30) Her |
OteetHaCe... nvarchar(307 Her |
KoaCekperH... int Her |

% Kogloneso..  int Het
0

Puc. 2. lnarpamma 6a3bl TaHHBIX

OKHO aBTOpHU3aIMHK CleayrommM oopa3om (Puc. 2).

Nepconanuman wedopmaunn
Soumren

Hee

tomad (oorem)

Kogoeoe cnono
Kogsete L0300 (0ANS Lvied)

Cexpernmuih DONHOC ANR BOCCTARDAASHNE NADONN
CompeTnai Bonpac

Oraet wa #20p

DTAICES § YCAOBM Ay

Puc 3. OknHo aBTOpH3aLIMU
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Kon cTpanuiisl aBTopusaiuy noka3as B MpUIOKEHUU 1.
Jyis mepenadyn TaHHBIX HEOOXOAMMO CO3AaTh MOJICb TaHHBIX.

MNpaska Bwg Mpoext CoHopka Otnagka  Tect  Ananus  Cpeasctea  Pacwwpenns  Okno Cnpaeka

BN 9 Debug = AnyCPU ~ P My~ M _

UserWin.xaml Model.edmx [Diagram1] # > MainWind g MainWind

2 qualess

ada

aoda

= CBolicTRa

& damunna

F Vimn

= CeolicTBa
F 3nextponnasio...

& MNaponb
: : F KoporoeCnogo
= CeoiictBa HaBuraumy & OteerHaCekper...

',E [Monk3oBatens » KoaCekpeTHoro...

¢¢ KoaCekpetHoroBonpoca
K CexpetHeliiBonpoct

# KoallonbzoBare...

= CeoWCTBA HaBUraLWm

v@ CekpetHbiinBon...

[locne co3zmaHuMs MoOAEIM CO37aeM HOBBIM JK3EMIUISP Kiacca MOJICTH JaHHBIX H
UCIOJB3ys TexHojoruio Entity Framework mepegaem ganusie B 6a3y.
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®opma npeacTaBieHus pe3yabTara:

1. Texct gomken ObiTh Hamucad mpudToM Times New Roman, 12. aTepBan mexmy
cTpokamu u ab3amamu — 1,5. Orcrym cneBa 1,5. OpueHTarus TeKCTa — 1o HIMpPUHE
crpanuibl. CKpUHIIOTH HEOOX0AUMO moanucaTh. Ha3BaHnue nmpakTudeckoil paboTsl,
1eNb PadoThI, X0/ PadOThI, BBIBOA, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI IOJIKHEI OBITH
BBIJICJICHBI KUPHBIM IIPHPTOM.

2. 3akmodcHHE (BBIBOJIBI).

3. CHucoK HCIONIb3yeMOH TUTEPaTyphI.

KoHnTposabHbIe BONPOCHI:
1. Yro takoe unTerpamus’?
2. Kak peann3oBsiBaeTcs co3aanue 0a3bl JaHHBIX ?
3. Uro Takoe Mo/eNb JaHHBIX ?
4. Kak nepenatorcst nanasie B MSSQL Server
Kpurtepuu onenku:
PaboTa BBINOIHEHA TONHOCTBIO W HE COJIEPKHUT OMIMOOK, CTYJACHT Y4el M PaccCMOTpel
0COOEHHOCTH MPEIMETHOMN 00JIaCTH M TPAMOTHO MPECTABUI OTYET — OIIEHKA «OTINIHOY.
PaGora BbINONHEHA MOJHOCTHIO, HO COAECPKUT HE OoJjiee BYX OLIMOOK, CTYAEHT yuded U
paccMoTpesl OCOOCHHOCTH TPEAMETHOW 00JacTH W TPaMOTHO MPEICTaBHI OTYET — OIEHKa

«XOPOIIO».
PaGora BhIMONHEHAa ¢ OMmMMOKaMH, CTYAEHT HE IMOJHOCTBIO y4Yell U PacCMOTpel
OCOOCHHOCTH  MpEeAMETHONM 00JlacTU M TpeAcTaBWI  KpPaTKUM  OT4eT —  OLeHKa

«yZIOBJIETBOPUTEIILHOY.
PaGora BhImonHeHa ¢ TpyObIMHM OLIMOKaMH, CTYJIEHT HE y4el OCOOCHHOCTH INpEAMETHOM
00J1aCTH, OTYET COCTABJIEH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIBHOY.
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Tema «CoBpeMeHHbIE TEXHOJIOTUM U HHCTPYMEHTHI HHTErPALUN»
JlaGopaTopnasi pa6ora Ne 3.
OTtaaaka oTaeJIbHBIX MOIYJIeil MPOrPAMMHOIO IPOEKTAa
Heab: ycBOUTH 3HAHME OCHOB MOJYJBHOTO MPOTPAMMUPOBAHUS, OCBOUTH CIIOCOOBI
CO3/JIaHUs U IPUMEHEHUS MOTYJICH.
Boinosinus padorty, Bel Oyaere:
ymemp:
— V2 ucnonp30BaTh METOJBI JUIS TOMYyYEHUS KOJia ¢ 33JaHHON (PYHKIIMOHATBHOCTHIO
Y CTETICHbIO KaYeCTBa.
— VY6. onpenenarb ICTOYHUKHA U IPUEMHUKHU JAHHBIX.
— V8. BBINOMHATH OTJIAAKY, HCIOJB3Ys]I METOIbl W HWHCTPYMEHTHI YCJIOBHOM
kommisiuy (kmacesl Debug u Trace)).
— VYI11. BBISIBISATH OMIMOKUA B CHCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CHEIU(UKAITIH.
— VY12 wucnonws3oBaTh pa3jUYHbIE TPAHCIOPTHBIE TMPOTOKOJIBI W CTaHJIAPTHI
dhopmaTupoBaHUS COOOIICHHH.
— VY17 wucnonp30BaTh HMHCTPYMEHTAIbHBIE CPEACTBA OTJIAJKU MPOTPAMMHBIX

MPOIYKTOB.
MarepuasibHoe odecrneyeHmue: MePCOHAIbHBIN KOMIIBIOTED, cpena
nporpammupoanus Visual Studio 2019.
3ananue:

1. TIpoBecTH OTJIaJKa OTAETBHBIX MOIYJIEH MPOrPAMMHOTO MTPOEKTa

Kparkue TeopeTuueckne cBe1eHHA:

MoaynpHOE TPOTPaMMHPOBAHHE OCHOBAHO HA TOHSATHH MOMIYJIS — IPOTPAaMMBI HITH
(YHKIIMOHATIBHO 3aBEPUICHHOTO ()parMeHTa MporpaMMbl.

Monaynib XapakTepU3yIoT:

1. onuH BXOJ M onuH BbIXOJ. Ha BXoze mporpaMMHBIN MOJyJb MOTy4aeT ONpe/elIeHHbIN
Ha0Op WCXOIHBIX JAaHHBIX, BBITIOJHIET WX OOpaOOTKYy W BO3BpallaeT OIWMH Habop
BBIXOJIHBIX JTAHHBIX;

2. (QyHKIHMOHAIbHAs 3aBEPIICHHOCTb. MOAyIb BHIMONHIET HA0Op ONMpPENEIEHHBIX ONepanuii
JUIA peaiu3aliy KaXKIoW OTAeNbHON (YHKIMH, JOCTATOYHBIX ISl 3aBEPILEHUs HAa4yaTou
00pabOTKH TaHHBIX;

3. Joruyeckass HE3aBHCHUMOCTb. Pe3ynbTaT paboThl IaHHOrO (parMeHTa MporpamMmbl He
3aBUCHT OT pabOThI JPYTUX MOJYJIEH;

4. crnabple HMH(POPMALMOHHBIE CBSI3U C JPYTUMH HPOrpaMMHBIMH MoayJsiMu. OOMeH
nHpopManuen Mexay OTASIbHBIMU MOAYJISIMU JIOJIKEH ObITh MUHUMAJICH;

5. pasMep U CIIOKHOCTb MPOTPAMMHOI0 AJIEMEHTA B pa3yMHBIX paMKax.

C nomomuipio MOJyJeil pelmiarTcs pa3inyHble npodeccuoHalbHble 3a/1a4u 00paboTKu
JAHHBIX PA3HOTO THIIA.

I'naeH A
Moy Nk

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

Puc. 1. Cxema noakiiroueHust Moysieu
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[Ipouecc wucnpaBiaeHuss omuOOK Has3plBaeTcs oTiaaakod. Ominagka nporpamMMm U
0o0paboTka OmMOOK BCerja BBICTYMACT KaK YacTh Ipolecca pa3paboTku. B OonpmmHCTBE
cucTeM pa3pabOTKU UMEIOTCS MHCTPYMEHTBHI, C MOMOIIBIO KOTOPBIX MOXHO PEIIUTh MPOOIEMBI,
BO3ZHMKAIOIIME B IIpolecce mnporpammupoBanus. B VBA Ttaxxke ectb cpencrBa, KOTOpbIE
MO3BOJISIFOT JTMOO MCKIIOYUTH OMIMOKU MpU pa3paboTke, MO0 3a7aTh OTKIWK Ha OIMIMOKU TpU
BBITIOJTHEHUH MTPOTPAMM.

Otnagka mporpaMMm U 00paboTka OmHMOOK - 3TO HE OJHO M TO K€, HO OHHU TECHO
CBSI3aHbI APYT C IPYTOM.

Omnaoka npozcpamm - 3TO NPOBEPKA U BHECEHHME HCIPABIEHUI B IPOrpaMMy IpH €€
paspabotke. Ortnagka MO3BOMSET HMICHTHU(GUIMPOBATH  OMMOKH, JOMYIIECHHbIE IPH
porpaMMHpoOBaHuU. Hampumep, CHHTaKCHYeCKHE OMIMOKM B TEKCTE MPOTPaMMBbl, MMEHax
(GYHKIMH ¥ TIEpEeMEHHBIX WM JOTMYECKHE OIIHNOKH.

Obpabomka owubok - TO 3aJaHUE PEAKIMH Ha OIHMOKH, KOTOpPbIE BO3HHKAIOT BO
BpeMsl BBITIOJHEHUSI TporpaMMbl. [lpudnHOi OmMOOK MOTYT OBITh KaK OIIMOKH B CaMOW
nporpamMme, Tak u Jpyriue 0OCTOATENbCTBA, HAXOMAIINECS BHE Cephl BIUSHUS TMPOrPAMMUCTA.
Hanpumep, orcyTcTBHe (ailioB, K KOTOPHIM NPOMCXOAUT IMpOrpaMMHOE oOpallleHue, OTKa3
anrmapaTHbIX CPEICTB WM HETIPaBUIIbHBIC ICHCTBHS MOJB30BATEIS.

HeB03MOXHO MpeoTBpaTUTh BOSHUKHOBEHHE BCEX OLIMOOK, HO CIIETyeT CTPEMHUTHCS K
YMEHBIIIECHHUIO UX YMCIa. B MalleHbKO# MporpaMme TOBOJBHO TPOCTO BBISIBUTH OMIHOKY. OHAKO
[0 Mepe YBEIMYEHHUS Pa3MEpPOB U CIOKHOCTU MPOrpaMM HAaXOJIUTh UX CTAHOBHUTCS BCE TPYAHEE.
B takux ciydasx HE0OX0IUMO TOJIB30BAThCS CPEICTBAMH OTIaaku VBA.

Cpena pazpabotku mporpamMM Ha VBA mpemocTaBiisieT MOJIb30BATENI0 COBPEMEHHBIE
yA0OHBIE CpeACTBa OTJIAAKUA MPOrpaMMBbl: MPEANONIOKUM, YTO YK€ HamhcaH KoJ| Ballen
npoueaypsl. Cienyromuii 3Tan B CO3/AaHUU JIF0OOOH MpoLEayphl - TECTUPOBAHUE HAMMCAHHOTO
KoJa.

Tecmuposanue - 3TO TIPOLIECC BBHITTOJHEHUS MPOLEAYPbl U UCCIIEJOBAHUE BCEX aCMEKTOB
ee paboTHI.

Lenb TecTupoBaHUS - MPOBEPUTH MPABMIIBHOCTh PE3YJIBTATOB BBIMOIHEHUS MPOIEIYpPhI
U ee peaklrio Ha pa3HOoOOpa3HbIe ACUCTBUS MOJIb30BATES.

Ecnu Bo Bpems paboThl mpolenypsl MOTY4YeHbl HEBEPHBIE PE3yJIbTaThl BHIYMCICHUI,
HEeNpeIBUICHHAs peaklys Ha Te WU MHbIE JEHCTBUS MOJIb30BaTeNs, TUO0 BOOOIIE MPOU30IILIa
OCTaHOBKA BBITIOJTHEHUS, TO 3TO TOBOPUT O TOM, YTO B TEKCTE MIPOrPAMMBbI UMEIOTCSI OIIH OKH.

Bce Bo3MOXxHBIE OIIMOKH MOYXKHO pa3feuTh Ha TPH BUAA:

1. Owubku romnunayuu. BosHukaroTr, ecni VBA He MOXET HHTEPIPETUPOBATH
BBEJICHHBIN TEKCT, HApUMeEp, MpPU HCIOIb30BAaHUM HEMPABUIBLHOTO CHHTAKCHCA WHCTPYKIUHU
WIM 3aJJaHuM HEBEPHOI'0 MMEHM MeToJa WM cBoiicTBa. HekoTtopble OmMOKM KOMMIMIALIUU
00HaApyKUBAIOTCS MIPHU BBOJIC MHCTPYKIUH, a IPYTHE - TOJIBKO MEPE BHIITIOJIHEHUEM MPOTrPaMMBbl.
JlauHbI TN OMIMOOK OOBIYHO MPOCTO HACHTU(GUIMPOBATH U HCIPABUTh, MOCKOIbKY VBA
BBISIBIISICT MX AaBTOMATUYECKH, a CAMU OLIMOKH OYEBUIHBI.

2. Owubku evinoineHus. BO3HHMKAIOT TMPHU BHINOJHEHHH MPOrpaMMBI, T.€. TOCHE
ycrnemHo komnuiauuu. [IpuunHOi TakuxX oOmuOOK MOKET OBITh OTCYTCTBHE IAHHBIX HIIU
HempaBWiIbHasg uWH(popMalusa (Hampumep, JaHHbIE, BBEACHHBIC TMOJb30BaTeNneM). OmuoKu
BBITIOJIHEHUS, KaK W OMMOKM KOMMHWIALWHU, Jerko wuiueHtudummpyorcs VBA. ITlpu stom
BBIBOJUTCA HMHCTPYKIIMS, MPU BBIIOJIHEHUU KOTOPOHM mpou3zomia omuoka. Omudku JaHHOTO
TUIA TSDKEJIee YCTPAHUTh: MOXKET MOHAI00UTHCS BBIBECTH 3HAYEHUS NEPEMEHHBIX I CBOMCTB,
a TaKkXKe JIpyrue JaHHble, KOTOPbIE BIMAIOT Ha YCIENIHOE BBHIIOJIHEHUE MPOrPaMMBI.

3. Jloeuueckue owinbOKy TPyAHEE BCETO 3aMETUTh U YCTpaHUTh. Jlornueckre ommOku He
MPUBOJIAT K MPEKPAIICHUIO KOMIWISIIIMKA WM BbhIMONHEHUS. OHAKO OHU SIBISIOTCS TPUYMHON
TOr0, 4YTO MpOrpaMMa HE BBIJAET JKEJAeMbIX pe3yiapTaroB. OImUOKM JaHHOrO THIA
UACHTUGHUIMPYIOTCS MYTEM TIIATEIbHOM MPOBEPKH € TIOMOIIBIO CPEICTB 0TIk VBA.

Komnunayus — 310 mpouecc mnpeoOpa3oBaHUs MPOTrpaMMBbl, HAlMCaHHON Ha
AITOPUTMUYECKOM S3bIKE, B A3bIK MAIIMHHBIX KOJOB. Eciu B mporpamMMe ecTb CHHTaKCHYECKUe
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OLIMOKH, TO MPOLECC KOMIWIALUYU MPEKPAIACTCsl, CTPOKH C OIIMOKON 3aKpaAIIUBAIOTCS KEITHIM
LIBETOM U BBIJAETCS COOTBETCTBYIOIIEE COOOIIEHNE.

UroObl uccnenoBaTh MPOLECC OTIANKMA Ha MpaKTHKE, HAaM HeoOXoauma Kakasi-HHOyIb
IporpaMma, cojepskamiasi ommOKy. B mocrienyromeM npumepe HamucaHa Takas Iporpamma
«OTinagKa mporpaMM» paccMaTpUBAETCsl YCTpaHEHUE OMIMOKU MPU HAMMCAHUU TPOLETYPHI IS
obobekra Image.

Boinosinenue padoTsbl:

3aganue 1.

1. OTkpoiiTe HOBYIO PabO4yIO KHUTY.

2. [loaroToBsTe IKpaHHYIO (hOopMy, MpeaCTaBICHHYIO HA puc.2. BHeapuTte B co3aHHYIO

¢dopmy c¢ momompio maHenu Toolbox oObekr Image . PucyHokx mydme BHEIpUTH
HEeOOJIBIION.

BHUMAHMUE!!! IlpaBunbHO ommMchIBaiiTe MyTh K rpapuueckum ¢aiinaMm, KOTOpbIe
BHEAPSIOTCS MPOTPaMMHO B (GOpMY.

)
Gnaz @P
Viamei Haanvce I
CABVHD PACYHOK Brpaaol
] > i viameH ueet goda l
” Mosavia |
Crena (hnara n HaarwcH

Puc. 2. ®opMma 7151 BHINOTHEHUS 3aIaHUS

3. CozpmaiiTe HOBYIO MPOLEAYPY M9 KHONKH «I3MEeHN Haamuchy.

4. BeemuTe TEKCT mporeaypsl. B TekcTe HaMepeHHO cieiaeM OIIMOKY B CBOKMCTBE Size
(mammumem Sie):

Private Sub CommandButton1 Click()
Labell.Caption = "®nar Poccun™
UserForm2.Imagel.Picture = LoadPicture("C:\FIgRUS.gif")
Labell.Font.Sie = 14
End Sub

5. BepHemcs B penakrope K co3gaHHON Gopme U BeiBeneM GopMmy [Uisi paboThl, HaXKaB
KJIQBUIITY.

6. Ilocne mosiBneHus: GopMbl Ha SKpaHe Ha)KMeM Ha KHONKY «M3meHu Haamucey». Tak
KaK B IIporpamMMme 3aJioKeHa OIMMOKa, TOSIBUTCS OKHO cooOmeHus o0 ommubke (puc. 3), u
OTKpbIBaeTcs penakrop VBA.
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‘4 Microsolt Visual Basic - JanateeSuls [running] - [UserForm2 (Code)]

[G1 B Edt Wew Insert Formot Dobup Run ook Addlns Window Help

Ha- @ ia=an oo, sl 8EER 0 wwis -
roject= VRAEromct £ [cammcndmom :] [clek
[==]
a a! l Private Sub ConmandButtonl Click()
= &% ¥BAProject (JonaTreS.xds, Lebell.Caption = "baan Poccun”
2155 Microsolt Excel Cbjects UserForm2. Imagel.Piccure = LoadPicture("C:\FlgRUS,.gif")
&8 Ncr! (upeTor) Lebell.Font,Sie = 14
&) Nvcr2 (Ovmazna npony Labell . Font.Nawe = "Arial Black"™
3 (Nnced) End Sub
Irakosra
=45 Forms Microsoft Visual Basic T
UssrForm]
UserForme Run-time error ‘438"
31 Modules

Objgect dossnt support this propaety o mathod

Cortime= l End I m Help I

P | |

Private #ub CommandButtonS_Click()

' :J Labell.Caption & "oxan LMD;MH"
Labell.Font.8ize = 14

Ahabatic | Categorized | Labeli.Font.Name = "Arial Black”
Userformz. Inagel.Picture = LoadPicture{"C:\FlgEng,.giz")
End Sub

Puc. 3. OkHO penakTHpOBaHMs KOJa C OKHOM COOOIIEHUsT 00 OmImoKe

6. Haxmure Ha kHOMKY «Debug» (oTiiagka), 1 OTJIATUUK YKaXeT, B KaKOH CTPOKE y Bac
ommuOKa (puc. 4).

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

|§1 B &% Wew Jrsert Formm Doty Run Tods Addidns Window Hep

|®2-a thﬂlﬂﬂl-l v wk ME Y2 D) s |
[CommandButtond =] [ctier
B B ”——- $ Frivate Sub Cmndsu:conl_cnck(;
= B8 VBAProject (FamnrreSods, Labell.Caption = "4nan Focox#u™
] 53 Microsoft Excel Objects UserFormZ, Imagel, Picture =« LoadPicturs={"C:\FlgRU3.gif™)
W rvett (upetox) | Labeli.Font.Sie = 14
';)M’E(C"WGW Labell.Font.Naws = “Arial Black"
M3 (xrd) End Sub
Sraowra TR
£ Forns Private Sub CosmssandBucceon2 Click()
[ vseforml Imagel,Ficturedlignwent = £
B UserForn2 End Sub
=1 1 Modudes
Frivate Sub ComsandButcond Click(]
Imagel, PictureTiling = False
End Sub
Frivace Sub Ccomandduttond _Click(]

Tessns BanbMadlaon « ~UPCINPV

Puc. 4. OxHO peakTupoBaHMs KOJa ¢ YKa3aHHOM OIMOKOMH

8. HcnpaBpTe OmMOKY M HaXMHTE Ha CTaHJApTHOW IIAHENM MHCTPYMEHTOB Ha

KHOIIKY g («ITpomomxenue»).

Tekctbl  mporpamMm ISl KHOIIOK CommandButton2, CommandButton3,
CommandButton4, CommandButton5 npencrasnens! B Tabiuie:

O0bexT

IIporpamma

CommandButton2 (co8uns pucynox énpaso)

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

CommandButton4 (usmenu yeem gpona u popmwi)

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 (usmenu pucynok ¢raea u Haonucs)

Private Sub CommandButton5_Click()

Labell.Caption = "®aae Anenruu™

Labell.Font.Size = 14

Labell.Font.Name = "Arial Black"

UserForm2.Imagel.Picture =

LoadPicture("C:\FIgEng.gif")

End Sub

9. Ilocnme menuka mno kHomke «M3meHn Haamuce» @opma HpuOOpPETET BHL,
IIPEACTABJICHHBIN HA pUC. 5.

%)
@®nar Poccun
| Vavese Hanncs |
Cnaabmwoxamaml
I. i Famess UBeT doHa |
Moasma |
Crestiad Ui i v HAANRCH

Puc. 5. Pabora xHOoniku «M3MeHHN HAAIIUCEY

10. Tlocne memuka nmo kHomke «CIBHHB PHCYHOK BIpaBo» (opma mpuoOpeTeT BHI,
MpEJICTaBICHHBIN Ha puc. 6.

]
@nar Poccanw

VameHn Haanck |

|i§€{‘?‘f’f‘!’_ pmvnmamwotl

Wamens Lger hoHa I

Mozavka |

I CreHa hnara 1 Haamcn

Puc. 6. Pabora kHonku «CIBHHb PUCYHOK BIIPaBO»

11. Ilocne menyka no kHomke «Mo3zankay ¢opma nIpuoOpeTeT BUI, MPEICTABICHHBIH
Ha puc. 7.
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PrcyHOK Ii x|

@nar Poccan

ViameH Haanvce I

Cnam»pvwrmamaBOI

Vamerm user doHa I

[ tomwe |

Crena hnara v HapwmeH

Puc. 7. Pabora kHonku «Mo3aukay

12. IMocne menuka no kHomke «CmeHa ¢uara u Hagnucw» GopMa mpuoOpeTeT BuUi,
IIpe/ICTaBJICHHbIN Ha puc. 8.

Puc. 8. Pabora kHonku «CMeHa (pyiara 1 HaAmucm»

Mo>xHO npeaycMOTpeTh pa3Hble KOMOMHALIMK PUCYHKOB M HAITUCEH.

13. CoxpanuTte CBOIO paboTy.

3ananmue 2.

1.HanucaTpe K07 Ha MPOTPaMMHBIN TIPOIYKT C MCIOJIL30BaHUEM perakTopa koma VBA,
coJiep Kaliuii ommoOKy M MOKa3aTh MPEnoJaBaTeto (CM. IpUMeED).

2. IIpoBecTH 0TJIaKy MPOTPAMMHOIO MPOIYKTA.

3apnanue 3. CoxpaHuTe Bail IMPOEKT B mamke Ha padodem crose ¢ BamuM DPUO nu
HOMEPOM T'PYIIIBL. A TaKkKe COCTaBbTE OTYET.

dopma npeacTaBiieHUs pe3yJbTara:

1. Tekct nomken ObITh Hanucan mpudTom Times New Roman, 12. MHTepBan mexmay
cTpokamu u ab3amamu — 1,5. Orctyn cneBa 1,5. OpueHTarus TeKcTa — Mo HINpUHE
cTpanulibl. CKpUHIIOTH HEOOX0AMMO MoanucaTh. HazBanue mpakTH4eckoi padoThl,
1e1b paboThI, X0/ padOThI, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJICTICHBI dKUPHBIM IIPUPTOM.

2. 3akimoyeHue (BBIBOJBI).

3. CHuCOK HCTONb3yeMOH JIUTEePaTyphI.

KoHTpoJsbHbIE BONIPOCHI:
1.  Kakue omuOKu B mporpaMmax CyIiecTBYIOT?
2.  UYro moHMMAIOT MOJ OTIAAKON MPOrpaMMbI?
3.  Uewm oTiiagKa OTIMYAETCS OT TECTUPOBAHHUS?
Kpurtepun onenkn:
PaGota BbITIONTHEHA MOJTHOCTHIO U HE COJCPKUT OMIMOOK, CTYJEHT y4el U pacCMOTpel
O0COOCHHOCTH MPEAMETHON 00J1aCTH ¥ TPAMOTHO MPEICTABUI OTYET — OLIEHKA «OTITUIHOM.
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PaboTa BeINOJIIHEHA MTOTHOCTHIO, HO COJECPKUT HE OoJiee IBYX OIMIUOOK, CTYACHT y4el U
paccMoTpesl OCOOEHHOCTH IpEeJMETHOM OoOJIaCTH M IPaMOTHO IIPEICTaBUI OTYET — OICHKa
«XOPOLIOY.

PaGora BbIONHEHa ¢ oOmMOKaMH, CTYJEHT HE IIOJHOCTBIO Y4Y€ll U PacCMOTpEN
O0COOEGHHOCTH  MpPEOMETHOM OOJIaCTH W MNPEACTaBMI  KpPaTKUM  OTYeT —  OIEHKa
«Y/IOBJIETBOPUTEILHOY.

PaboTa BbITIONTHEHA C TPYOBIMU OIIMOKAMH, CTYJICHT HE y4ell OCOOCHHOCTH MPEIMETHOM
0051acTH, OTYET COCTABIIEH HEIPAMOTHO — OLIEHKA «HEYI0BICTBOPUTEIHHON.
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Tema «CoBpeMeHHbIe TEXHOJIOTHM M HHCTPYMEHTbI HHTErPaliiy
JlaGopaTopHas paGora Ne 4.
Opranusanust 00padoTKN UCKJIIOYEHUH

Heab: u3yuuTh OMNEPATOPBl, HUCHOJb3yeMble TpU O00pabOTKE MCKIIOYUTEIHHBIX
chyaum”I, BO3HHUKAOMIUX BO BPCMA BBIIIOJHCHUA BBIYUCIUTCIIBHBIX HIPOHCCCOB, IMOJIYYHUTH
IMPAKTUYCCKUC HABBIKU B COCTABJICHUHN IIPOT'paMM.

Boinosinus padorty, Bel Oyaere:
ymemp:

V2 ucnonb30BaTh METOBI IS TIOTYYEHHUS KOAA C 3aJJaHHON (DYHKIIMOHAIBHOCTHIO
U CTENCHBIO KaueCTBa.

V3. aHanu3upoBaTh NPOEKTHYIO U TEXHUUECKYIO JOKYMEHTAIHIO.

Y6 OHpCHCJ’IflTB NUCTOYHUKU U HpI/IeMHI/IKI/I JaHHBIX.

V8. BBINOMHATH OTIAJAKY, HCHOJB3YS METOJIbl U HWHCTPYMEHTHl YCIOBHOM
kommtsiiuy (kmacesl Debug u Trace)).

V15 co3pgaBaTh K1acChl- UCKIIIOUCHHUS HA OCHOBE 0a30BEIX KJIACCOB.

MOTYJISL.

V17 wucnonp3oBaTh HMHCTPYMEHTAIbHbIE CPEACTBA OTJIAIKU IPOTPaAMMHBIX
IIPOYKTOB.

MarepuajbHoe obecneyeHue: MepCOHATBHbBIN KOMIIBIOTED, cpena
nporpammupoBanus Visual Studio 2019.
3aganue: ONTUMHU3UPOBATH MPOTPAMMY, MPOU3ZBOJSAIIYIO MPOCTHIE apUPMETHUSCKHE
orepaly HaJl YucjaaMu (CIoKeHUe, BBIYUTaHUEe, YMHOKEHHE U JeJIEHUE), UCIOJIb3Ys 00paboTKy
HCKITFOUHUTENIbHBIX CUTYanuid (00paboTKa BBOJAa YMCEIT U OTIEPAIINH JICTICHU).
[Tpumep:
using System;
namespace ConsoleApplication {
class OurClass {
static void Main(string[] args) {
float num1 = 1, num2 = 2, summarize, multiply, sub, divide = 0;
Console. Write("Beeaute niepsoe uncio:");
try { num1 = float.Parse(Console.ReadLine()); }
catch {
Console.WriteLine("HemnpaBunbHslii popmat umciaal\n'+

}

"B kauecTBe 3HaUCHHMSI IIEPBOro urcia OyaeT 1");

Console.Write("Bseaure BTopoe uncno:");
try { num2 = float.Parse(Console.ReadLine()); }

catch {

Console.WriteLine("HempaBunbHslii popmar umciaal\n'+

}

"B kadecTBe 3HaYCHHS BTOPOTO Ynciia oyaet 2");

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

catch(DivideByZeroException) {

Console.WriteLine("Henb3s nemuts Ha HYIIB!");

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

Console.Write("\nJljist BeIxoma u3 mporpammbl Haskmute [Enter]:™);

string anykey = Console.ReadLine();
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KpaTkue Teopernueckne cBeleHHs
Cxema o0padoTku uckiaroyennii B C#
SA3pik C# HaciienoBail cxeMy HUCKIIIOUeHHH sA3bika C++, BHECS B HEE CBOM KOPPEKTUBBHI.

PaccMotpuM cxemy mojpoOHee U HauHEM ¢ CHHTaKcKHca KOHCTpyKuuu try-catch-finally:
try {...}
catch (T1 el) {...}

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

Bcrony B Tekcre Moayisl, Iie CHHTaKCHUYECKH JIOIYCKAEeTCsl UCIOIb30BaHKe OJI0Ka, ATOT
OJIOK MOKHO CZETaTh OXpaHsSEeMbIM, TOOABHB KIIOYEBOE CJIOBO try. Bermen 3a try-0:10komM MoryT
cienoBaTh catch-0y0kM, Ha3bIBaeMble OJOKaMHU-00pabOTYMKAMH HMCKITIOYHTEIBHBIX CHUTYAIHH,
UX  MOXET OBbITb HECKOJIbKO, OHHM MOTYT U  OTCYTCTBOBaThb. 3aBEpLIAET 3Ty
nocnenoBarenbHocTh finally-6ok - 610k huHaMM3aUKM, KOTOPBINA TAaKKe MOXKET OTCYTCTBOBATH.
Bes sta KOHCTpyKUMST MOXET OBITh BJIOKEHHOM - B COCTaB try-OJloKa MOXET BXOJUTH
koHcTpykws try-catch-finally.

BriopacbiBanne uckimodenuii. Coznanue o6bexroB Exception

B rtene try-6moka MOKET BO3HMKHYTH UCKIIIOUMTENbHAS CUTYyallMs, MPUBOJALIAL
K BBIOpAChIBaHUIO HCKIIOUeHUN. PopManbHO BbIOpachIBaHWE MCKIIIOUEHUS IPOUCXOIUT MPH
BBINIOJIHEHUH oneparopa throw. DTOT omeparop, daile BCEro, BBINOJHIETCI B Heapax
OTIEPAIIMOHHON CHCTEMBI, Korja cuctemMa koMmana win ¢yHkuus APl He Moxer caenaTs CBOIO
paboty. Ho »aroT oOmeparop MokeT OBbITh YacThblO MIPOrpPaMMHOrO TeKCTa try-Oioka u
BBINIOJIHATBCS, KOIZa B pE3yJbTaTe IPOBEJCHHOIO aHallu3a CTAHOBUTCS TMOHSATHBIM, 4YTO
JanbHelas HopMasibHas paboTa HEBO3MOXKHA.

CHUHTaKCUYECKH OmnepaTop throw umeer Bun;
throw [ BepaxeHue |

Beipakenue throw 3amaer  o0bekT  Kimacca, SBJSIFOLICTOCS — HACICIHUKOM Kilacca
Exception. O6p14HO 3TO BEIpOXKEHHE NEW, CO3/arolee HOBbIM 00BheKT. Ecii OHO OTCYyTCTBYET, TO
MOBTOPHO BBIOpachIBaeTCsl TeKyllee UCKIoueHue. Eciau HckiloueHne BblOpachiBaeTcs
OTEpaIlMOHHON CHCTEMOM, TO OHa caMma KiIacCUu(UUUPYET HCKIIOYEHHE, CO3[aeT OOBEKT
COOTBETCTBYIOIIETO KJIacCa U aBTOMATHUYECKU 3arONHSIET €ro MoJis.

B paccmarpuBaemoii HaMu MOJETTH UCKITIOUEHUS SBJISIIOTCS 00BEKTaMU, KIIAcC KOTOPBIX
mpejcTaBisieT co0oil HacineAHHKa Kiacca Exception. DTOT Kkjacc M MHOTOYHCICHHBIE €ro
HAcJleTHUKU sBiseTcss uacThio Oubmmoreku FCL, xors u pa3bpocansl 1O pa3HbIM
npocTpancTBaM uMeH. Kakiplid Kitacc 3a/1aeT OnpeaesieHHbIN THI UCKIIOYEHHS] B COOTBETCTBUU
¢ kmaccudukanuend, mnpunHiaTod B Framework .Net. Bor nmmbe HEKOTOpBIE KiIacChl

HUCKJIIIOUEHUH U3 MMpOCTPaHCTBA
umen System: ArgumentException, ArgumentOutOfRangeException, ArithmeticException, Bad
ImageFormatException, DivideByZeroException, OverflowException. B MIPOCTPAHCTBE

nMeH System.lO coOpaHbl KJTacChl  MCKJIFOYEHHWH,  CBSA3aHHBIX C  IpoOjeMaMud  BBOJa-
BeiBoza: DirectoryNotFoundException, FileNotFoundException u  muorue apyrue. Mmena
BCEX KJIaCCOB  HCKIIOYCHH 3aKaH4YMBAIOTCS  cloBOM Exception. Pa3zpemaercss co3nmaBathb
COOCTBEHHBIE KIJIACCHI UCKITIOYEHHH, HAcIeysl uX OT kiacca Exception.

IIpu  BeImosHeHUM  omeparopa throw cozmaercst  00wekT te, kiacc TE kotoporo
XapakTepu3yer  TeKyllee  HUCKIYeHHe, a  M[ojis  colepkaT  uHGOpMalnum o
BO3HHKIIICH UCKITIOYATEILHON CUTYyaluu. Beinonnenue omneparopa throw mpuBoguT K TOMy, 4TO
HOpMaJbHBIA TIPOIECC BBIYMCIEHUI Ha ATOM mpekpamaercsa. Eciau 3To mpoucxoaut B
OXpaHsieMOM try-OJloKe, TO HauWHaeTcs dTaml "3axBara" HCKIIOYEHHS OJHUM H3 00pabOTYMKOB
HCKJIIOYEHUM.

3axBaT HCKJIKOYCHUS

biok catch - O6pa6OT‘{I/IK HNCKIIFOUCHUS UMECT CJ'ICI[yIOIJ_II/Iﬁ CHUHTAKCHUC:
catch (T e) {...}
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Kiacc T, ykazanHblii B 3arojoBke CatCh -Oiioka, NODKEH MpHHAIUICKATH KIIaccam
uckimoueHuit. biiok catch ¢ ¢opmanbHbiM aprymeHTOM € Kiacca T HOTCHIMAIbHO CIOCOOCH
3axBaTUTh Tekyulee uckimoueHue te kmacca TE, ecan u TodbKo eciim 0OBEKT t€ COBMECTHM 110
NPUCBAaWBaHUIO C OOBEKTOM €. JlpyruMu cioBamH, MOTEHLHMANbHAs CIHOCOOHOCTH 3axBaTa
O3HayaeT JOMYyCTUMOCTb IPUCBAaUMBaHUA € = t€, 4TO BO3MOXXHO, Korjaa kiacc [E sBisercs
nmotoMkoM  kiacca T.  OOpabotumk, kiacc T KOToporo  sBIseTCs KiaccoM — Exception,
SBIISICTCS. YHUBEPCATBHBIM 00pa0OTYMKOM, TOTEHIIMAILHO OH CIIOCOOEH 3aXBaTUTh JI000E
HCKJIIOYEHHE, [TOCKOJIbKY BCE OHU SIBJISIIOTCS €r0 IOTOMKaMH.

[ToTeHuMaNbHBIX 3aXBAaTYMKOB MOXET OBITh MHOIO, MCKJIIOUYEHHE 3aXBaThIBACT JIMIIb
OJIUH - TOT U3 HHUX, KTO CTOMT IEPBBIM B clucKe IpoBepku. KakoB mopsinox nposepku? OH
JIOBOJIBHO €CTECTBEHHbIN. BHadane mnpoBepsroTcss 00pabOTUMKM B MOPSAKE CIENOBAaHUS HX
3a try -6;10koM, M TEpBbI MOTEHUMAIbHBIM 3aXBAaTUUK CTAHOBUTCS AKTUBHBIM, 3aXBaThIBas
WCKJIIOYEHHE U BBIMOJHSIS ero 00paboTky. OTCIo/1a CTAHOBUTCS SICHO, YTO MOPSAJOK CJIEI0OBaHUS
B crucke catch -0iokoB kpaiiHe BakeH. I[lepBbIMH WIyT HauboJee ClCIUATA3UPOBAHHBIC
o0paboTuuky, Jajiee Mo Mepe BO3pacTaHHs YHUBEPCAIbHOCTHU. Tak, BHayalle JOJDKEH WITH
00paboTuuK uckmoyenust DivideByZeroException, a yKe 3a HUM -
ArithmeticException. YuuBepcanbHbIii 00pabOTUYHK, €CIIH OH €CTh, JOJDKEH CTOSAThH MOCICTHUM.
3a 3TUM HaAOJIIOJAeT CTaTUYECKUM KOHTPOJb THUMOB. EcCiM MOTEHLMaIbHBIX 3aXBATYMKOB B
criicke catch -6;10koB HeT (caM CIUCOK MOXKET OTCYTCTBOBaTh), TO TMPOMCXOIUT TMEPEeXoia K
CIUCKY 00pabOTUMKOB OXBaThIBatomero 6jgoka. Hamomuro, 9to try -6;10k MOXXET OBITh BJIIOKEH B
npyroi try -6mox. Korma »xe OyzeT ucueprianbl CHUCKUA BJIOKEHHBIX OJIOKOB, 8 TTOTCHITMAIBHBIN
3axXBaT4YMK He OyJeT HaiiJieH, TO MPOU30IIeT MoAbEeM IO cTeKy BbI30BoB. Ha puc. 1 mokaszana
I[ETI0YKa BBI30BOB, HAUMHAIOMIASICS C TOYKH "OOJIBIIOro B3phiBa" - poreaypsl Main.

g

Puc. 1. L[er[qua BbI3OBOB, XpaHAIIasACA B CTCKC BbI3OBOB

To Brizoe

o

HckimoyeHre BO3HUKIO B IIOCICJAHEM BBI3BAHHOM METOJIC IIECMIOYKH - Ha PUCYHKE
meton r5. Ecnu y 3T0ro Merona He Hamuioch 00pabOTYUKOB COOBITHS, CIOCOOHBIX 00paboTaTh
HCKJIIOYEHHE, TO ITO IBITAETCS ClIEJaTh METO r4, BhI3BaBIIMM r5. Ecnu BbI30B 'S HaxomauTcs
B OXpaHsAeMOM OJIOKe MeToJia 14, TO HA4YHET HPOBEPIATHCS CIIUCOK 00pPaOOTYMKOB B OXPaHIECMOM
Omoke Metofa r4. DTOT mpolecC MOoAbEMA MO CIUCKY BBI30BOB OYyJET MPOJOKAThCS, MOKAa HE
Oyzmer HaiijieH oOpabOTUYWK, CIIOCOOHBIM 3aXBAaTUTh WCKIFOUEHHE, WU HE OyIeT JOCTHTHYTa
HavajbHas TOYka - mporenypa Main. Eciim u B Hell HET NOTCHIMAIBHOTO 3aXBaT4MKa
UCKIIOYCHMs, TO CpaboTaeT CTaHJAPTHBIH OOpabOTYMK, MPEPHIBAIOIIMK  BBITOJIHECHUE
MIPOTPaMMBI C BbIJJau€il COOTBETCTBYIOIIETO COOOIICHUSI.

IMapasuienbHas padora 00pad0TYNKOB HCKIIOYCHUH

OO6paboTUMKy MCKIIIOYEHHUs - Catch-0i10Ky, 3aXBaTHUBIIEMY HCKIIOUYEHHE, - TepPeaaeTCs
TEKylllee HUCKIIOYeHHe. AHAIU3UPYys CBONCTBA ATOr0 OOBEKTa, OOpabOTYMK MOMKET TMOHSTh
MPUYMHY, TPUBEIIIYI0O K BO3HUKHOBEHHUIO UCKIIOYUTEIFHON CHTyalluu, TOMBITaThCA €e
UCIPAaBUTh U B ClIydae ycrexa MpOJOJDKUThH BBIYUCIEHUS. 3aMeThTe, B TpuHAToil C# cxeme Oe3
BO300OHOBIIEHUS O0Opa0OTYMK WCKIIOUYEHUsS HE BO3BpallaeT yhpaBieHHe try-Oloky, a cam
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neITaeTcs pemuth npobnemsl. [locne 3aBeprienust catch-0oka BBIMONHSIOTCS ONEPATOPHI
TEKYIIEr0 METO0/1a, CICAYIOIINE 3a KOHCTpYyKiuel try-catch-finally.

3ayacTtyro 00pabOTUMK HMCKIIIOYEHHS HE MOXKET HCIPAaBUTh CUTYALUIO WM MOXET
BBIMIOJIHUTh 3TO JIMIIb YaCTUYHO, NPEIOCTABHB PEHICHHWE OCTAaBIICHCS YacTH HpolieM
BBI3BABIIEMY METOAY - MPEIIIECTBEHHUKY B ILIENOYKE BHI30BOB. MeXaHH3M, pealn3yIOMIHNn
TaKyl0 BO3MOYKHOCTb - 3TO TOT K€ MEXaHU3M HUCKIo4YeHui. Kak mpaBuio, B KOHLE CBOEH
paboTbl 00PabOTYMK MCKITFOUEHUS BHIOPACHIBACT MCKIIIOYCHUE, BRIONHS oneparop throw. [Tpu
3TOM y HEro ecTh JBE€ BO3MOXXHOCTH: IOBTOPHO BBIOPOCHTH TEKYIIEe HCKIIOUYEHUE WIIN
BBIOPOCUTH HOBOE MCKITIOYECHHUE, CO/IeprKallee JONOTHUTEIbHYIO HH()OPMAIIHIO.

Hexoropeie neranu OyAyT MOSICHEHBI MOIKE NPU PACCMOTPEHHUH
IPUMEPOB.

Takum oOpa3om, 00pabOTKy BOZHUKIIEH NCKIIFOUUTEILHON CUTYaIlMH MOTYT BBITIOJHATD
HECKOJIbKO 00pa0OTYMKOB, MPUHAIISKAIINE Pa3HBIM YPOBHSIM IIEMOYKH BHI30BOB.

Baoxk finally

Jlo cux mop HHUYEro He ObLJIO CKAa3aHO O BaXXHOM YYAaCTHHMKE CXEMbl 00pabOTKu
uckimodeHuit - Onoke finally. HamomHuio, paccmatpuBaemasi cxema sIBIsieTCS cxeMoil 0e3
BO300HOBIICHHS. JTO O3HAYAeT, YTO YMPABJICHHUE BBIYMCICHHEM HEOXXHIAHHO IOKUIAET try-
6mok. IIpocTo Tak ATOrO AenaTh HENb3s - HY)KHO BBITIOJHHUTH ONpENeNeHHYI0 YuCTKy. [Ipexme
BCETO0 yJIaJISIOTCS BCE JIOKAJIbHBIE 00BEKTHI, CO3JJaHHBIE B TIpoliecce paboThl O61oka. B s3pike C++
sTa pabora TpeboBasa BBI30Ba JECTPYKTOPOB 00bekTOB. B C#, Gmaromaps aBTOMaTHYECKOM
cOopke Mycopa, 0CBOOOXKICHHEM MaMsTH MOKHO HE 3aHHUMAThCS, IOCTATOYHO OCBOOOIUTH CTEK.
Ho B Gitoke try Mornm OBITH 3aHSTHI IPYTHE PECYPCHI - OTKPBITHI (haiiiibl, 3aXBaueHBl HEKOTOPHIC
ycrpoiictBa. OCBOOOXKICHHE PECYPCOB, 3aHATHIX try-010KkoMm, BeimoHseT finally-6iok. Eciu on
MIPUCYTCTBYET, OH BBIMIOJIHAETCS BCET/a, Cpa3y ke Mociie 3aBeplieHns paboThl try-010Ka, KaK Obl
MocleHU HU 3aBepuiwics. biok try MoxeT 3aBepIIMTbCS BIOJHE HOPMajbHO 0€3 BCAKHX
MIPOMCHIECTBUI M yIpaBJIeHWE AOCTUTHET KOHIA OJI0Ka, BBINOJIHEHHE MOXKET OBITh MpPEepBaHO
omeparopoM throw, ympaBieHne MOXET OBITH NEPEIaHO JIPYyromMy OJIOKY HW3-3a BBITIOJHEHUS
TaKUX ONepaTopoB Kak goto, return - Bo Bcex ATUX CilydasX, IpeXIe ueM yrpaBieHue Oynaer
MepelaHo 1O MPEANHUCAHHOMY Ha3HAueHUIO (B TOM 4HCIE, MPEXJIe YeM IMPOU30MIET 3aXBaT
WCKIIIOUCHHMS ), TpeaBapuTeabHOo Oyzaer BeimoiaHeH finally-010K, KOTOpBIA OCBOOOXIAeT
pecypchl, 3aHATHIC try-0JIOKOM, a TMapajuIeIbHO OyJeT MPOUCXOIUTH OCBOOOXKIIEHHWE CTEKa OT
JIOKAQJIbHBIX NT€PEMEHHBIX.

Cxema bepTpana o0pad0TKN MCKIIOYNTEIbHBIX CUTYyalMii

Cxema 00pabOTKU UCKITIOUYUTENIbHBIX CUTYallUi, peiockeHHas B sa3bike C#, oOnanaet
OJTHUM CYIIECTBEHHBIM M3bSHOM - €€ MOKHO NPUMEHUTh HEKOPPeKTHO. OHa MO3BOJSET, B
cllydae BO3HUKHOBEHHS MCKIIOUUTEIBHOW CHUTYyallMM, YBEIOMHTb O €€ BO3HUKHOBEHUH U
CHOKOWHO MPOJOKUTH paboOTy, YTO B KOHEYHOM CYETE MPUBENET K HEBEPHBIM pe3yibTaram. M3
JIBYX 30J - MpepBaTh BHIUKCICHHE C YBEAOMJICHHEM O HEBO3MOXHOCTHU MPOJOJIKEHHUS PabOThI
WIM 3aKOHYUTH BBIYMCICHHUS C OUIMOOYHBIM PE3ylbTaTOM BBIYHUCICHHS - CIEAyeT BBIOMpATh
nepBoe. HekoppekTHo npuMeHnenHas cxema C# npuBesieT K omrO04HbIM pesyabTatam. [IpuBeny
Heckosbko mpumepoB. [IpeacraBbre, odopmisercs 3aka3 Ha OTAbIX rAe-HUOyas Ha Kanapax. B
xoJie 0OpMIICHUS BO3HUKAET UCKIIOUUTEIbHAS CUTYalUs - HET CBOOOJHBIX MECT B TOCTHUHHIIE -
00pabOTYNK HCKIIIOUEHUS MOChLIACT YBEJAOMIICHUE C PUHECEHUEM M3BUHEHUH, HO odopMiieHHe
3aKa3a MpojAoJDKaeTcs. BeposTHo, mpeanmouTuTeNnbHee OTKa3aThesl OT OoTAbixa Ha Kanapax u
BBIOpATh JIpyroe MecTo, 4eM OKa3aThCsl 0e3 KPBIILU Haj rojloBOM, HOUys Ha Oepery okeaHa. Jrta
CUTyallus He SBJSIETCS KPUTHYECKU Ba)KHOW. A UTO, €ClM B MpOIecce MOATOTOBKH OINEpaluu
BBISICHSETCS, UTO NPOBEJICHHE €€ B JaHHOM ciydae omacHo? Hukakue M3BUHEHHS HE MOTYT
n30aBUTH OT Bpesia, HAHECEHHOTo onepanueit. Oneparus 10KHa ObITh OTMEHEHA.

beprpan Meiiep B knure [1], B KOTOpoii Bce ME€XaHU3MBbI, UCIIOIb3yEeMbIe B OOBEKTHON
TEXHOJIOTUH, TIIATEIbHO 000CHOBBIBAIOTCH, HPEITOKUIT CJICAYIOLIYIO CXeMy
00pabOTKH UCKIIIOYUTENbHBIX CUTyallMil. B OCHOBe ee JEeXHUT MOAXOJ K MPOEKTUPOBAHHUIO
MporpaMMHON  cucteMbl Ha npuHnumax [lpoektupoBanus mno Kontpakty. Momaynu
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MIPOrPaMMHOI CHCTEMBI, BBI3BIBAIOLINE JPYT Jpyra, 3aKi04aroT MEXAy c000i KOHTPAKTHI.
BospiBaromuii  Moxynb  00s3aH  00€CIIEYMTh HMCTUHHOCTH MPEAYCIOBHUS, HEOO0XOIUMOI0
IUIs KOPPEKTHOM pabOThl BBI3BAHHOTO MOJYJIs. BbI3BaHHBIA MOIynb 0053aH TapaHTHPOBATH
UCTHUHHOCTh IIOCTYCJIOBHS 110 3aBEpUICHUH CBoed paborbl. Ecim B BBI3BAHHOM MOjyJe
BO3ZHMKAET UCKIIIOUUTENIbHAS CUTyalusi, TO 3TO O3HAYaeT, YTO OH HE MOXKET BBIIIOJHUTH CBOIO
4yacTb KOHTpakTa. YTo oJkeH enaTh 00pabOTUMK UCKIIOYUTEIbHON cuTyauu? Y HEro TOJIbKO
nBe Bo3MoxkHOcTH - Retry um Rescue. Ilepas (Retry) - mombiTaThCsi BHECTH HEKOTOpPHBIE
KOPPEKTHUBBI M BEPHYTb YIPABIECHUE OXPAHAEMOMY MOJYJIIO, KOTOPBIH MOXKET IPEAIPUHSTH
OUYEPEHYIO TMOIBITKY BBIIIOJHUTh CBOW KOHTPAaKT. MoOJylib MOXKET, HalpuMep, B CIEAyIOLIeH
MOTIBITKE 3aIyCTHTh JAPYTON aTOPUTM, UCIIOIB30BaTh Ipyrou ¢aiii, apyrue nanueie. Ecim Bce
3aKOHYHUTCSl YCIIEIIHO M pabora MoAayist OyAeT COOTBETCTBOBATH €ro IOCTYCJIOBHIO, TO
MOSIBJICHHE UCKIIIOYMTENbHOM CHUTYyallMd MOYKHO paccMaTpuBaTh KaK BPEMEHHBIE TPYAHOCTH,
YCHEIIHO IpeoosieHHble. Eciu ke cuTyanus BO3HHMKAeT BHOBb M BHOBB, TOT/Ia O0paOOTUHMK
coObITHS TpUMEHsET BTOpylo crparteruto (Rescue), BbIOpachiBasi UCKIIOUYEHHE M IepeaaBast
YIPAaBJIEHUE BBI3BIBAIOIIEMY MOJIYJIO, KOTOPbI M JOJKEH Terleph IOIbITaTbCs HCIPABUTH
cuTyanuro. BakHasg TOHKOCTb B CXe€Me, IpPENIOKEHHOW beprpaHOM, COCTOMT B TOM, 4TO
UCKJIIOYEHHE, BbIOpachiBaeMoe 00pabOTUMKOM, CIIEAyeT paccMaTpuUBaTh HE KakK MAaHUKY, HE Kak
0ercTBo, a Kak OTXO/l Ha 3apaHee MOAr0TOBJICHHbIE TO3UlU. OOpabOTYMK UCKITIOYCHUS JOJKEH
103a00TUTHCS O BOCCTAHOBJIEHUU COCTOSIHUS, NMPENUIECTBYIOIIETO BBI30BY MOJYJIA, KOTOPBIN
MpUBEN K UCKIIOYUTENBHOM CHUTyallud, M 3TO TapaHTUPYeT HaXOXKJIEHHE BCEW CHCTEMbI
B KOPPEKTHOM COCTOSTHHH.

Cxema beptpana sBisieTcst cxemMoil ¢ BO30OHOBJIIEHHEM, M OHa Hauboyiee TOYHO
OTHCHIBAET Pa3yMHYIO CTpPAaTETHIO0 00pabOTKM HCKIIOUUTENbHBIX cuTyanuil. He ciegyer nymars,
YTO 3Ta CXeMa He MOXeT ObITh peanu3oBaHa Ha C#, mpocTto oHa TpeOyeT MOHMMAaHUS CyTH U
ONPEACIICHHON CTPYKTYPHOW OpraHu3anuu mMoayis. [IpuBeay BO3MOXHYIO peaIM3alMI0 TaKOM

cxeMnl Ha C#:
public void Pattern|()
{

do

{
try

bool Danger = false;
Success = true;
MakedJdob () ;
Danger = CheckDanger();
if (Danger)
throw (new MyException());
MakeLastJob () ;
}
catch (MyException me)
{
if (count > maxcount)
throw (new MyException ("Tpm HOOBITKM OBUIM
Oesycrnemuu") ) ;
Success = false; count++;
//KOPPEKTMPOBKA CUTyalUn
Console.WriteLine ("IlonelTka MCOpPaBuTb cuTyauuwo!");
level +=1;
}

}while (!Success):;

PaccMoTpuM kKOMMeEHTapuu K 3TOH MpoIleaype, KOTOPYI0 MOXKHO pacCMaTpUBaTh Kak
HEKOTOPBIH 00pa3ell opranu3ay 00padOTKU UCKITIOYUTENBHON CUTYaINH:

Koncrpykuus try-catch 6ioxos momerniaercst B muki do-while(!Success), 3aBepiaembrit
B cly4yae YCIHENIHON paboThl oXpaHseMoro 010Ka, 3a 4eM cleAuT OyeBa mepeMeHHas Success.
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B nmanHoM oOpasue mpearonaraercsi, 4To B TEJE OXPaHsSEMOTro OJI0Ka aHAIM3HPYETCs
BO3MOKHOCTh ~ BO3HHKHOBEHUS UCKIIOUUTEIBHONM CUTyallud U, B cllydyae OOHapy>KeHHS
OIAaCHOCTH, BHIOPACKIBAETCSI COOCTBEHHOE MCKIIIOYEHHE, KJIACC KOTOPOTro 3aJaH mporpaMMHo. B
COOTBETCTBUU C ATUM Teno {ry -06J0ka colepXUT BbI30B MeToja MakeJob, BBINOIHSIONIETO
HEKOTOpPYIO 4acTh paboThl, mocie 4ero Bei3biBaeTcs MeTo CheckDanger, BbISCHSIOUINMA, He
BO3HHUKJIA JIM OMACHOCTh HApYUICHHS CHENM(PUKAIUU U MOXKET JH paboTa OBITH MPOJOJDKEHA.
Ecmu Bce HopMmanbHO, TO BhITONHSAETCS MeToa MakeLastJob, BemomHSAIOMMI 3aKITFOUNTENHEHYIO
gacTh paboOThl. YTpaBlIeHHE BBIYMACICHUEM JIOCTUTAET KOHI Iry -0Jl0Ka, OH YCHEIIHO
3aBepIIaeTcs M, MOCKOJIBKY OCTaeTCs MCTHHHOM IepeMeHHas Success, 3HaueHue true KoTopoii
yCTaHOBJIEHO B Hauaue try -Oioka, to mmki while, okaiimistonmii oxpaHsieMblid OJOK U €ro
00pabOTUYNKOB UCKIIFOUCHHH, TAK)KE YCIICITHO 3aBEPIIACTCS.

Eciu B merone CheckDanger BeisicHsSI€TCS, 4YTO  HOPMalbHOE  IPOJIOJDKEHHE
BBIYUCJICHUH HEBO3MOXKHO, TO BbIOpachiBaeTcs uCKiIoYeHue kiacca MyException. Ono
MepexBaTbIBaeTCs  O0OpaOOTYMKOM  HCKIIOUEHHsS, CTOSIIUM  3a try -OJIOKOM,  IOCKOJBKY
kiacc MyEXxception yka3aH kak kiacc popMalIbHOTO apryMeHTa.

JI71s IpOCTOTHI TPUBEIEH TONIBKO OuH Catch -0ok. B o0miem cirydyae ux MOXeT OBbITh
HECKOJIbKO, HO BCE€ OHHU CTpOSITCS IO eAuHOMy oOpasiy. [Ipeamonaraercs, 4ro oOpaboT4mK
WCKITFOUEHHSI MOXKET CAEJaTh HECKOIBKO MOMBITOK MCIPABUTh CHTYAIUIO, ITOCIIE YeTO TIOBTOPHO
BBITIOJTHSCTCSI OXpaHseMbIii OoK. Eciy ke 4icio MOmBITOK, 32 KOTOPBIM CJIEITUT TepeMEeHHAs
count, MPEBOCXOAUT MAaKCUMaJbHO JOMYCTHUMOE, TO OOpaOOTYMK BBIOPACHIBAET HOBOE
WCKITFOUEHHE, 3a7aBas JOTOJHUTENBbHYI0 WH(POPMALUIO M TepefaBas TeM caMbIM 00paboTKy
OLIMOKY Ha CIEAYIOLUI YPOBEHb - BBI3IBAEMOI IIPOTrpamMMe.

Korma 49mcno TOMBITOK  emie HE  WCYEpHaHo, OOpa0OTYMK — UCKITIOUCHHS
MepeMEeHHON SUCCeSS jaeT 3HaveHwue false, rapanTupyromiee MOBTOP BBITIONHEHUS try -Ooka,
YBEJIMYMBAET CUETYUK YHCIIA MOMBITOK U MBITAETCS UCIIPABUTh CUTYALHIO.

Kak BUJIUTE, ITa cxema peanusyer 7IBa KOPPEKTHBIX UCXOAa
00pabOTKM UCKITIOUUTENBHON cuTyanuu - Retry u Rescue - moBTOp ¢ HaJEKIO0H BBITIOJHUTH
00s13aTeNbCTBA M NEpeJaudl YIpaBJICHHUs BBI3BIBAIOLIEH MporpaMmme, 4yToObl OHA HpPEINpHUHsIIA
MOTBITKY UCIIPABIEHUs CUTYallM1, KOT/1a BbI3BaHHAS MPOrpaMMa HE CMOIJIA C 3TUM CIPAaBUTHCS.

JloBeneM 3TOT oOpasely OO0 peanbHO paboTaroliero Koja, IAe yrpo3a HCKIIOYEeHUs
3aBUCUT OT 3HA4YE€HHUs T'€HEPUPYEMOro CIy4yalHOro 4mcia, a oOpabOTYMK MCKIFOUEHUS MOXKET
W3MEHATh IPAHULIBl MHTEPBAJIA, OBbIIIAs BEPOSITHOCTD yCIeXa.

Onpez[eJmM IICPBLIM JI€JIOM COOCTBEHHBIN KJIACC UCKITIOUYEHHUIA:
public class MyException :Exception

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

{}

MI/IHI/IMYM TOr'0, 4TO HYKHO CACJIaTh, OIIPEACIIAA CBOU MCKIIFOUCHUSA, - 3TO 3a4aTbh TpHU
KOHCTPYKTOpa KJlaCCd, BBI3bIBAOINEC COOTBCTCTBYIOIINEC KOHCTPYKTOPHI 0a30BOro Kj1acca
Exception.

B xnacce Excepts, meronoM KoToporo sBisieTcs Haml oOpaser Pattern, ompenenum

CJICOAYIOIIUC TTOJIA KiIacca:

Random rnd = new Random() ;
int level = -10;
bool Success; //true - HOpMaJILHOE 3aBeplIeHMUE
int count =1; // 4YMCJIO MOMNBITOK BEIIOJIHEHUSA
const int maxcount =3;

Onpe,qenMM TENEPb METOAbI, BbI3bIBAEMbIE B TENE OXPAHAEMOIO 6/10Ka:



void MakeJdob ()
{

Console.WriteLine ("llogroToBuUTesbHEE PabOTH 3aBepleHH") ;

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

Console.WritelLine ("Bce pa®oOTH 3aBepLIEHH YyCIemHO") ;

B knacce Testing 3a4aiMM METO/, BbI3bIBAIOLIMIA METOA Pattern:

public void TestPattern()
{
Excepts exl = new Excepts();
try
{
exl.Pattern();
}
catch (Exception e)
{
Console.WritelLine ("uckJounTeNbHasA CUTyalUUs IPU
BEI3OBe Pattern");
Console.WriteLine (e.ToString());

OOpatuTe BHHUMaHHE, YTO BBI30B MeToja Pattern HaxoauTcss BHYTPH OXpaHIEMOTO
omoka. IToaTomy, korma Pattern He cmpaBuTcs ¢ 00pabOTKON MCKIIIOUUTEILHONW CHUTYaIlllH, €¢
00paboTKy BO3bMET Ha ce0sl yHUBEPCAIbHBIA 00padOTUHK, CTOSAIINH 3a try -010K0M.

Ha puc. 2 mokazanel Tpu BapumaHTa 3amycka wmetona TestPattern. B omHom wu3
HUX UCKJITFOUUTENILHOW CUTYAIlUH MPH BBI30BE MeToa Pattern Boolie He BO3HHUKAJIO, B IPYTOM -
CUTyalMss BO3HUKAJa, HO KOPPEKIUs 00paboTyMKa HMCKIIOYEHHUS TIOMOIJIa M IPH TOBTOPE
BBITIOJTHEHUS OXpaHsiemMoro Oinoka B Pattern Bce mpomuio HopMmaibHO. B Tperbem BapuaHTe
MeToz Pattern He cMor crpaBHTBCS C UCKIIOUMTEIBHON CHUTyallMei, W OHa oOpabaThiBajach

B catch -6moke metona TestPattern.
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d DalepweH
wenat

Pattern
NONWTEH HCNPADHTe CHTYaUms o Pattern Bunk Be

pafoTH JI8EepUeH HlncaroToouTenbHee paboTe JaDepueHL

bl J82PWeHL YCMeUHO NonGTie HENPADHTE CHTYAWMG!
MogroTooHTeNbHbe paboTel JaDepueHs

Bee paboThl JaDep@eHsl YoneuHo

Puc. 2. O6paboTka nCKIIOUNTENbHBIX cuTyauuil. Tpu ciydas

Kuaacce Exception

PaccmotrpuMm  ycrpoiicTBo  6a3oBoro kiacca Exception, dYTOOBI TOHSTH, KaKylo
MH(OPMALIMIO MOXKET MOIY4YUTh OOpPaOOTYMK HCKIIOUEHHUs, KOorja emy mepenaercss OOBEKT,
3aafOIMH TeKyIIee UCKITIOUCHHE.

OCHOBHBIMHU CBOMCTBAMM KJIACCA SIBIISIIOTCA:

— Message - cTpoka, 3aaromias MpUUYUHY BO3HUKHOBEHHS HCKIIIOUEHUS. 3HaYCHHE TOrO
CBOICTBa yCTaHaBJIMBAeTCS IPH BBI30BE KOHCTPYKTOpa Kiacca, KOTJa CO3JaeTcs
00BEKT, 3aJaI0II1H UCKITIOUECHHE;

— HelpLink - cceuika (URL) Ha ¢aiin, comepariuii moapoOHyO CIpaBKy O BO3MOXKHOM
MPUYMHE BO3ZHUKHOBEHUS UCKIIOUUTEILHOM CUTYAllUU U CIIOCO0aX ee yCTpaHEHUs;

— InnerException - cceulka Ha BHyTpeHHee ucKmoucHue. Korma — 00paboTymk
BbIOpachIBa€T HOBOE MCKIIIOUEHUE JIs Meperayd 00paboTKU Ha CIEAYIOLUIUN ypOBEHbD,
TO TEKylllee HWCKIIOYEHHE CTaHOBUTCS BHYTPEHHUM Ui BHOBb CO3/1aBa€MOro
WCKITIOYCHHUS;

— Source - uMs IPUIIOKEHUS, CTABIIEr0 MPUUYUHON UCKITIOUCHHUS,

— StackTrace - 1emouyka BBI30BOB - METOIbI, XPAHSIIHECS B CTEKE BHI30BOB B MOMEHT
BO3HUKHOBEHUS UCKITIOUEHUS;

— TargetSite - MmeTo, BEIOPOCHBIINI HCKIIOYEHHUE.

N3 meronoB kmacca ormerum Mmetona GetBaseException. Ilpu moabeme mo memnodxe
BBI30BOB OH IO3BOJISIET MOJYYUTh MCXOIHOE HCKIIOYEHHE -- MEPBOINPHYMHY BO3HUKHOBEHUS
MOCIIE0BATEIHHOCTH BHIOPACHIBAEMBIX UCKITIOUECHU.

Krnacc umeeT yetbipe KOHCTPYKTOPA, U3 KOTOPBIX TPU YKe yoMUHAIUCh. OIUH U3 HUX
- KOHCTpyKTOp ©0€3 aprymMeHTroB, BTOPOH - TPUHHUMAET CTPOKY, CTaHOBSIIYIOCS
cBoiicTBOM Message, TpeTHil - HMeEeT elle OAWH apryMeHT: HCKIIOYeHHe, IepeaaBaeMoe
cBoiicTBy InnerException.

B mpenpinymumii mpuMep s BHEC HEKOTOpbIe M3MeHeHHs. B yacTHOCTH, J00aBui ere

OJIMH apryMEHT P BbI30BE KOHCTPYKTOpa UCKITIOUeHuUs B Catch -Oioke meroxa Pattern:
throw (new MyException ("Bce nonwmTky Pattern 6es3ycnemsun", me));

B aToM cnydae y co3maBaeMOro MCKIFOUCHUsI 3arlofiHsIeTcs cBOMCTBO InnerException.
Jis ciexxeHust 3a CBOWCTBAMHM MCKIIOYEHHH s J00aBMJI METOJ Ie4aTH BCEX CBOMCTB,

BBI3BIBAEMBIN BO BCEX 06pa60Tq1/11<ax HUCKIIOUCHUI:
static public void PrintProperties (Exception e)
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Console.WriteLine ("CBoMcTBa MUCKJIOUEeHMUS:") ;

(

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

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

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

e.GetBaseException());

KoppekTHOoe mpuMeHeHne MEXaHW3Ma HUCKIIOYEHHWH  JOJDKHO — TMOJICPIKHUBATHCS
IeJICHAPABICHHBIMU YCUIIAAMU TporpaMMucTa. ClieyeT MOMHHTD O JIBYX Ba)KHBIX MTPAaBHJIAX:
— o0OpaboTka HWCKIIOYEHMH oJkKHA OBITH HampaBi€Ha HE CTOJBKO Ha
YBEIOMJICHE O BO3HUKHOBEHHH OINMOKH, CKOJIBKO Ha KOPPEKTHPOBKY
BO3HUKIIEH CUTYAINH;
—  €CJIM UCTIPaBUTh CUTYAIMIO HE yIAeTCs, TO MPOrpaMMa JIOJDKHA OBITh TIpepBaHa
Tak, YTOOBl He OBUIM TMOJNYyYeHBI HEKOPPEKTHBIE  pe3yJbTaThl, HE
yIIOBJIETBOPSIOIINE CHIETIM(PUKALINSAM TPOTPAMMBI.

dopma npeacTasiieHus pe3yJjbTara:
1. Texkct nomkeH ObITh HanucaH mpudTom Times New Roman, 12. UnTepBan mex ity
cTpokamu u ab3amamu — 1,5. Otctyn cneBa 1,5. OpueHTarus TeKkcTa — Mo HIMpUHE
cTpanulbl. CKpUHIIOTHI HE0OX01MMO noanucars. HazBanue mpakTuueckoit paboThl,
11e1b paboThl, X0/ padOThI, BEIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJICNICHBI KUPHBIM IIPUPTOM.
3axroueHue (BBIBOIBI).
Cnucok UCO0JIb3yEMOW JTUTEPATYPhI.

KoHTpoJibHBIE BOIPOCHI:
Kaxk co3maercs 3amuieHssii 010K koma?
Kak onuceiBaercs npouenypa o0pabOTKH KOHKPETHOTO UCKIIOUEHUS?
Kak renepupyercs uckiroueHue?
Kak MOXHO OrpaHWYuTh CHHMCOK HCKIIOUEHUH, KOTOpPBIE MOIYT TI€HEPUPOBATHCS B
bysKIAN?

Kpurepum oueHku:

PaGota BbInOIHEHA MOJHOCTHIO U HE COJACPKUT OMIMOOK, CTYJIEHT Y4ell U PaccMOTpes
0COOCHHOCTH MPEAMETHON 001aCTH U TPAMOTHO MPEICTABUI OTYET — OLIEHKA «OTIUUHON.

PaGota BhINONHEHA TOJHOCTHIO, HO COJIEPKUT HE Oojiee ABYX OMIMOOK, CTYJEHT yuel U

paccMoTpesl 0COOEHHOCTH MTPEIMETHOW OO0JacTH M TPAaMOTHO MPEACTAaBUI OTYET — OILICHKa

whmn

el NS

«XOpOoLIO».
PaboTta BBINONHEHA C OIJ_II/I6K8.MI/I, CTYACHT HC IIOJITHOCTBIO Y4Y€I H PacCMOTPEII
0COOEHHOCTHU HpeﬂMeTHOﬁ obnactu u MpeACTaBHII KpaTKI/Iﬁ OTYCT — OLICHKa

«YOOBJICTBOPHUTCIILHO.
PaboTa BEINIOIHEHA C FPY6BIMI/I OH_II/I6KaMI/I, CTYACHT HC y4CJI 0COOEHHOCTH HpeﬂMCTHOﬁ
O6J'IaCTI/I, OTYCT COCTABJICH HETPAMOTHO — OLCHKA «HCYHOBJICTBOPHUTCIIBHO)).
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Tema « MHCTpYMeHTAPHii TECTUPOBAHNS U AHAJIN3Aa KaYecTBA
NMPOrpaMMHBIX CPeICTB)»
Jlaboparopnasi padora Ne 5.
IIpumeHeHNeE OTJIAI0YHBIX KJIACCOB B MPOEKTE
Heab: u3ydnTh OTIA0YHBIE KIACCHI B TIPOCKTE.
Boinosinus padorty, Bel Oyaere:
ymembv:
— V2 ucnonp30BaTh METOJBI JUIS TOMYyYEHUS KOJia ¢ 33JaHHON (PYHKIIMOHATBHOCTHIO
M CTCIICHBIO KAUeCTBa.
— V6. onpenensaTh UCTOYHUKHU ¥ IPUSMHUKH JTaHHBIX.
— V8. BBINOIHATH OTJIANKY, HCIOIB3YyS METOIABl W HWHCTPYMEHTHI YCJIOBHOMN
kommisiuy (kmacesl Debug u Trace)).
— VY11. BBISIBISATH OMIMOKHA B CHCTEMHBIX KOMITIOHEHTaX Ha OCHOBE CHEIU(UKAITUH.
— V12 wucnonb30BaTh pa3MYHBIE TPAHCIOPTHBIE MPOTOKOJIBI ¥ CTaHAAPTHI
(dhopmaTUpOBaHUS COOOIICHHIA.
— V15 co3gaBaTh KIacCHI-UCKIIOUCHHS Ha OCHOBE 0a30BEIX KJIACCOB.

MarepuasibHoe odecrneyeHmue: MePCOHAIbHBIN KOMIIBIOTED, cpena
nporpammupoanus Visual Studio 2019.
3ananue:

Jlyis BBIOpaHHOTO MO MHJMBUIYaJbHOMY 33JaHHUIO MPOTPAMMHOIO MPOJYKTa pa3paboTarhb
TexHudeckoe 3amanue B coorBerctBuM ¢ ['OCT 19.201-78, mpeamnosaras, 4To CHayana
paspabateiBaeTcst T3, a 3aTeM OyaeTr HammcaHa mporpamma s T3. Otyer mo y1abopaTopHOM
paboTe JOIKEH COAePkKaTh Pa3Ieiibl TEXHHYECKOTO 3aJaHusl.

Kparkue TeopeTuueckue cBeleHHA:
Knaccol Debug u Trace

ATpubyt ycrnoBHoi kommuissnuu Conditional xapakrepusyer Meron, HO HE OTACIbHBIH
oreparop. MHOT1a X0TEI0CH OBl MIMETh YCIOBHBIN ONEpaTOp IMeYaTh, He co3/1aBast CICIHaIbHOTO
MeTO/a, KaK 3TO OBLJIO CHENaHO B TpEAbLAyINeM mpuMepe. Takyr BO3MOXHOCThP W MHOTHE
JpyTHe MOJIe3HbIE CBOMCTBA MPEAOCTaBIAIOT Kitaccel Debug u Trace.

Kiraccwt Debug u Trace - 310 wiacchl-aBoitHuku. O0a OHM HaXOAATCS B MPOCTPAHCTBE
umeH Diagnostics, UMEIOT WACHTUYHBIA HA0OP CTATHYECKHX CBOWCTB M METOJIOB C MICHTHYHOU
ceMaHTHKOW. B uem ke pasumma? Metoasl kimacca Debug mmeror arpuOyT yCIOBHOM
kommmsinuk ¢ kKoHctanTtoit DEBUG, nelictByroT Tosibko B DebuUg-koH(puUrypamuu npoekra u
urHopupytorcsi B Release-kondpurypamun.  MeTtoasl  kiacca Trace BKIIOYAIOT — JBa
arpubyTa Conditional ¢ koncrantamu DEBUG u TRACE u JEHCTBYIOT B obenx
KOH(UTYyparusx.

OmHa ¥W3  OCHOBHBIX  TIpyHI  METOJOB  3TUX  KIAcCOB - METOJbI  IICUATH
naunubix: Write, Writelf, WriteLine, WriteLinelf. MeTozbl nieperpysxeHbl, B IPOCTEHIIIEM CITydae
MO3BOJISIIOT BBIBOAUTH HEKOTOpOe coobiieHne. Metoasl co cioBoM If MoryT crmemath mevarth
YCIIOBHO#, 3aJ1aBasi yCJIOBUE IeYaTh B KAYECTBE MIEPBOT0 apryMEeHTa METO/1a, YTO UHOT/Ia KpaifHe
nojie3Ho. Meroasl co cioBoM Line maroT BO3MOXHOCTH JOMOJHATH COOOIIEHHE CHMBOJIOM
nepexojia Ha HOBYHO CTPOKY.

[To ymomuaHuio MeTopI 000MX KIJIACCOB HAMPABISIIOT BHIBOJ B okHO Output. OmgHaKO 3TO
HE Bcerja 1enecoodpasHo, ocodenno ansi Release-kondurypanuu. 3amedaTrenbHbIM CBOHCTBOM
MmeTo0B kiaccoB Debug u Trace siisiercst TOo, 94TO OHM MOTYT WMETh MHOrO 'cirymiarenei”,
HampaBissi BBIBOA KaxkaomMy u3 Hux. CBoiicTBo LiSteners sTux KiaaccoB  BO3BpaIllaeT
paznenseMylo o0OMMHU KilaccaMHu Koyuiekuuto ciymatenei - TraceListenerCollection. Kak u
BCAKas ~ KOJUIGKIMS, OHa  HWMEeT  psAd  METOAOB i J00aBi€HHS  HOBBIX
cnymateneii: Add, AddRange, Insert - u BO3MOXXHOCTh yAaaeHus
cnymareneii: Clear, Remove, RemoveAt u npyrue wmeromsl. OOBEKTHI 3TOH KOJJICKIMU B
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KauecTBe MpeaKa UMeroT abctpakTHbid kiacc TraceListener. bubnumoreka FCL Brimrodaer Tpu
HeaOCTPaKTHBIX TOTOMKA ITOTO KJlacca:

— DefaultTraceListener - ciymrarens 3Toro kiacca, 100aBJISICTCS B KOJUICKIHIO IO
YMOJYaHUIO, HANpPaBIIACT BBIBOJ, IMOCTYMAIONIMA TPH BHI30BE METOJOB
kinaccoB Debug u Trace, B okHo Output;

— EventLogTraceListener - mocbutaet cooOmieHust B xKypHaia coobituii Windows;

— TextWriterTraceListener - HaTPaBIIsET cooOMeHus o0BeKTaM
xiacca TextWriter wuim Stream ;  oObI94HO OJMH M3  OOBEKTOB DJTOTO  Kiacca
HaIpaBJIICT BEIBOJI HA KOHCOJIb, IPYTOH - B (haiilI.

MosHO U caMOMy c031aTh IOTOMKa a0CTPAaKTHOT'O KJlacca, MpeiokuB, HanpuMep, XML-
CIIyluaTens, HaIpaBJAOLIEro BbIBOA B coorBercTByronuid XML-nokyment. Kak Bugure,
CHUCTeMa yIpAaBICHUS BBIBOJAOM OYEHL THOKas, ITO3BOJISIONIAS IOJIy9aThb M COXPAHATh
MH(OPMAIIHIO O XO/€ BEIYHCIICHUA B CAMBIX Pa3HBIX MECTaX.

ITomumo cBoiicTBa Listeners u meTo0B meuatu, kiacckl Debug u Trace umeroT u apyrue
Ba)XHBIE METOJIBI M CBOMCTBA!

— Assert u Fail, mnposepsitoiue KOppeKTHOCTh XOJJa BBIYHCICHUA - O HHUX MBI
MIOTOBOPUM 0C000;

— Flush - meron, ormpasnstomuii comepkanne Oydepa caymareno (B aii, Ha
KOHCOJIb M Tak janee). CiieyeT MOMHHUTh, YTO JaHHBIE Oy(epu3yIoTcs, MO3ITOMY
npuMenenne Meronaa Flush zagactyro  HeoOXxommmo, WHaue METOJ  MOXKET
3aBEpUINTHCS, a JAHHbIE OCTaHyTCA B Oydepe;

— AutoFlush - O6yneBo cBoiicTBO, yKa3bIBaroliee, CIEAyeT JH TOCIHE KaKIOoH
oTiepaIiy 3alkcH JaHHbIe U3 Oydepa HampaBJIATh B COOTBETCTBYIONIHMI KaHai. 1o
YMOJTYaHHUIO CBOMCTBO BBIKIIFOUEHO, U TIPOUCXOIHT TOJIBKO OyhepH3aIus JaHHBIX;

— Close - meron, omycromaroruii 0ydepa u 3aKpbIBAIOIINI BCEX CyIIaTeiei, mocie
Yero UM HeJIb3s HaIPaBJIATh COOOIIEHUSI.

VY KJaccoB ecTh W JpPyTrHe CBOICTBAa M METOAbI, MO3BOJISIONINE, HAPUMEP, 3aHUMATHCS
CTPYKTYpUPOBAHHUEM TEKCTa COOOILICHUI.

PaccmoTpuMm npumep pab®oTbl, B KOTOPOM OTJaJ04Has WHGOpMalMs HampaBiseTcs B

pa3HbIe KaHAJIBI - OKHO BBIBOJIA, KOHCOJIb, (haiJI:
public void Optima ()
{
double x, y=1;
x= y — 2*Math.Sin(y);
FileStream f = new FileStream("Debuginfo.txt",
FileMode.Create, FileAccess.Write);
TextWriterTracelListener writerl =
new TextWriterTracelistener (f);
TextWriterTracelListener writer2 =
new TextWriterTracelListener (System.Console.Out);
Trace.lListeners.Add( writerl);
Debug.Listeners.Add( writer2);
Debug.WriteLine ("Uucno caymartesen:" +
Debug.Listeners.Count) ;
Debug.WriteLine ("aBTOMaTHMueCckmii BHIBON M3 Oybepa:"+
Trace.AutoFlush) ;

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

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

Trace.Flush();

f.Close () ;

B komnekumio cimymaTteneld BEIBOJA K CIYHIATENO MO YMOTYaHHUIO TOOABISIOTCS €Ile JBa
ciymarens kinacca TextWriterTraceListener. 3ameThTe, 4TO XOTS OHU JOOABISIFOTCS METOJAMU
pa3ubix KiaccoB Debug u Trace, nonamator oHu B 0JHy Koyuteknuto. Kak u obemiaHo, oJuH U3
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ITHX CITyIIaTeliel HampaBlsieT BBIBO B (aiill, Apyroit Ha koHcosb. Ha puc. 1 Ha goHe okHa Koja
MOKa3aHbl TPU KaHaja BbIBOJA - OKHO Output, KOHCONB, (aili - coAepiKallue OJHYy U Ty XKe
UHPOPMALHIO.

Soktion Explorer - DROgANdEXCEpt.. B X || Cbpct Browser | Tracelstener Moo walcs Testingcs | Dotugernt

27313 S |#2 pebugandExceptions Testing :l | ®0ptmag

o Sohton DebugAndEeptions’ (1 projct)

- 3 pebugAndExceptions double ¥, ywl;

4 = feferences el . At 4

i App.ico X= y - Z*Math.Sinly):
) Assarblyinfo.cs FileStream f = new FileStream({"Debuginfo.txt”, FileMode.Creat
#] Classl.cs TextlriterTraceListener writerl = new TextWrciterTraceListend
] Debugprint.ce TextWriterTraceListenet writer? = new TextWriterTraceListener (Syste
&) Testng.cs Trace.Listeners.Add{ writerl);

Debug.Listeners Add{ writerZ):
Debug.WriteLine{"Uxcno cnymarvenei#:

+ Debug.Listeners.Count)!
w +

Debug.WroiteLine ("anroMariyes # sunon us Gydep + Trace . Autoflush)

Trace.WriteLineIf (x<0, " "= " % x.TOSLring{) *+ "y=" 2+
Debug.Writeljoatno tes. o n... n vo. P oo a3 om e FA Moee o Moy
Trace.Flush{ .

Bin. &) bebuginfo - Notepad - Yueno cnywarenen:3

: ADTOMATHYOCKMA Daicoa M2 Bysepa:False
Fie Edt Format Hep 2 Jrope

Propertet - Trace: x= '0,6’8‘29?1969615293 y =1
oy K. A - S Debug: x= -0,682941969615793 y = 1
- ¢ g % ot e Press any key to continue
¥ B Tr 4 § ) Y - -
@"" ,- ! te,Filek
4 -

'‘DebugAndExceptions.exe' ! Loaded ‘ci:ivinnti\assenbly\gac\aystem. xmwl\1.0.3300.0 b77a5c5615934

Uscno coywaTeneR:d
aApToRATIVECEXE BMpont ux Oydepa:False
F k= -D,48294196961579) ¢y = 1
Debug: x= -0,682941965961579) ¢y = 1
Tae progeam '[1656) DebugAndExcentions,exe' has exited wich code O (Ox0).

Puc. 1. Tpu xaHana BbIBOJIA

Meton ®PJioiiga u yrpep:kaeHuss Assert

Pannee Oonbiive HaaeXapl BO3NAaralMch Ha (opMajabHbIE METOMABI J0Ka3aTelbCTBA
MPaBMWJIBHOCTH MPOrpaMM, TO3BOJISIONIME JTOKa3bIBaTh KOPPEKTHOCTh MPOrpaMM aHAJIOTHMYHO
JI0Ka3aTelbCTBY TeopeM. PeanbHple ycrmexu (QOpMabHBIX —JOKa3aTe€IbCTB  HEBEJIUKH.
[TocTpoenue Takoro noka3aTesIbCTBA HE MPOIIE HAMMCAHUS KOPPEKTHOM MPOrpaMMBbl, a OIIUOKU
CTOJIb K€ BO3MOKHBI M YacCThl, KaK M OIIHUOKU MpOorpaMMHUpOBaHusl. TeM He MeHee, ST METO/IbI
OKa3aJM CEepbEe3HOE BIMSIHHUE Ha KyJIbTYPY MPOCKTHPOBAHUS KOPPEKTHBIX IPOTrpamMMm, MOsIBICHUE
B MPAKTHUKE MPOrPaMMUPOBAHUS MTOHATHI MPEAYCIOBHUS U MOCTYCIOBUS, MHBAPHAHTOB U JIPYTUX
BAYKHBIX OHATUH.

OaHuM M3 METOJIOB JI0Ka3aTelbCTBA MPABWJIBHOCTH Mporpamm Obu1 metoa dDroiina, mpu
KOTOpPOM IporpaMma pa3duBallach Ha yYacTKH, OKaWMJICHHbIC YTBEPKICHUSAMU - OYyJIEBCKUMU
BBIpOKEHUSAMU (TIpearkataMu). VICTUHHOCTh Ha4albHOTO MpeauKaTa IOJKHA Oblia CleAoBaTh
W3 BXOJHBIX JAHHBIX MpOrpaMMbl. 3aTeM JUId KaXJO0ro ydacTKa JOKa3bIBaJOCh, 4YTO W3
WUCTUHHOCTU TMpEAMKaTa, CTOSAIIEr0 B Hauyaje y4yacTKa, IIOCJIe 3aBEpILEHHUS BBITIOJHEHUS
COOTBETCTBYIOIIETO  y4acTKa MPOrpaMMbl  TapaHTHPYETCS  HMCTUHHOCTh  CIEAYIOLIEro
YTBEPKICHUS - TpeauKaTa B KOHIIE ydyacTKa. KOHEUHBI MpenuKaT OMUCHIBANI MOCTYCIOBUE
MIPOrpaMMBl.

Cxema ®mnoitga ucHosib3yeTcs Ha NPaKTUKE, IO KpalHeW Mepe, MpOrpaMMHUCTaMU,
MMEIOIIMMHU BKYC K CTPOTMM METOJaM JIOKa3aTeNbCTBA. YTBEP)KIECHUS CTAHOBATCA 4YacThbIO
nporpaMMHoOro Ttekcra. CamMo J0Ka3aTeabCTBO MOXKET W HE NPOBOJUTHCA: YaIllEe BCErO Yy
MpOrpaMMHUCTAa €CThb YBEPEHHOCTb B CIPABEIIMBOCTH PACCTABICHHBIX YTBEPKICHUU U
yOeXACHHOCTh, YTO MPU >KETaHUHU OH MOT OBl MPOBECTH U CTpOroe aokazarenbcTBo. B C# ara
cxema MoJIep)KUBaeTcs TeM, 4uTo kiacckl Debug m Trace umeror merton Assert, apryMmeHTOM
KOTOpOro SIBJISIETCS  YTBEp)KJEHHUE. UTO NPOUCXOOUT, KOIJa BBIYMCICHHE JTOCTHTAET
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COOTBETCTBYIOIICH TOYKH M BbI3bIBacTcs Meton Assert? Eciu wcTuHHO OyJeBO BBIpaKeHUE
B Assert, TO BBIYUCJICHUS MMPOJIOJKAIOTCS, HE OKa3bIBasi HUKAKOTO BIUSHUS HA HOPMAJIbHBIN X0/
BBIUMCIICHUH. EcCiiM  OHO JIO)KHO, TO KOPPEKTHOCTb BBIYMCIEHUN TIOJ COMHEHUEM, UX
BBITNIOJIHEHUE TPUOCTAHABIMBACTCS U TOSBIISIETCS OKHO C YBEIOMJIICHHUEM O MPOU3OLIECAIEM
COOBITHH, YTO ITOKA3aHO Ha puC. 2.

=

Test output

st Testng WriteToFke() e:\fram_die #back prapectshdebugandescentionsibssting caf4 1)
af; Chas b Man(Sring( ] angs) etiFom_die sbockpragects\debunandexcentionsiolas 1 cai20)
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Puc. 2. Hapymenue yrBepxxenns Assert

B 31011 cuTyaruu y mporpaMMucTa €CTh HECKOJIBKO BO3MOYKHOCTEN:
— TIpepBaTh BHITIOJIHEHHE, HAXKaB KHOMKY Abort;
— mepeiTu B pexxuM otianku (Retry);
— TPOAOKUTH BBIYMCIICHUS, IPOUTHOPUPOBAB YBEIOMIICHHUE.
B mocnemnem cnmydae cooOreHMe O BO3HUKIIEH OmMOKe OyaeT IOCIaHO BCEM
cnymatensm koyutekuuu TracelistenerCollection.
PaccmoTpuM npocToit npuMep, IEMOHCTPUPYIOIINNA HAPYILICHUE YTBEPKICHUS:

public void WriteToFile ()
{

Stream myFile = new
FileStream("TestFile.txt",FileMode.Create,FileAccess.Write);
TextWriterTracelistener myTextListener =
new TextWriterTracelListener (myFile);
int y = Debug.Listeners.Add (myTextListener);
TextWriterTracelistener myWriter =
new TextWriterTracelListener (System.Console.Out) ;
Trace.Listeners.Add (myWriter);
Trace.AutoFlush = true;
Trace.Writeline ("aBTOMaTHUeCkMii BEIBOL M3 Oybepa:"
+ Trace.AutoFlush);
int x = 22;
Trace.Assert (x<=21, "lepebop");
myWriter.WritelLine ("BelBOO TOJIBKO HA KOHCOJBL") ;
//Trace.Flush () ;
//BBIBOLI TOJIBKO B (Qali
bytel[] buf = {(byte)'B', (byte)'y'};
myFile.Write (buf, 0, 2);
myFile.Close();

Kak u B mpepplayniemM Inpumepe, 3[4€Chb CO3JAKOTCS JIBa CIYIIATElNsd, HaIpaBIISIOLINE
BBIBOJI OTJIAJJOYHBIX COOOIIEHUI Ha KoHconb M B (aitn. Korma mnpousonuio HapyuieHue
yTBEepKJIeHHs Assert, OHO ObUIO IPOUTHOPUPOBAHO, HO COOOIIEHNE O HEM aBTOMATHYECKH OBLIO
HaIIpaBJIEHO BCEM cCiylaTrensiM. MeTon Takke JEMOHCTPUPYET BO3MOXKHOCTH MapajuieIbHOU
paboThI ¢ KOHCOIBIO U daitnom. Ha puc. 3 moka3aHsl pe3yabTaThl 3aMUCH B (paiii:
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Puc. 3. ®aiin ¢ 3anmchi0 COOOUICHNUS O HAPYIIEHUH YTBEP)KICHHUS Assert

Bapuanueit merona Assert sensiercs metox Fail, Bcerna mpuBoAsIuii K MOsIBICHUIO OKHA C
COOOIIEHNEM O HapyIICHHH YTBEPXKICHHUS, MPOBEPKAa KOTOPOTO OCYIIECTBIISETCS OOBIYHBIM
[IPOrPaMMHBIM ITyTEM.

Kaaccer StackTrace u BooleanSwitch

B oOubnmuorexke FCL wumerorcs W JOpyrue  KJIacChl, TIOJE3HBIE TPHU OTIAJKE.
Kunacc StackTrace mo3Bonsier  MOJy4uTh  MPOrPaMMHBIA  JOCTyl K  CTEKYy  BBI30OBOB.
Kiacc BooleanSwitch mpenoctaBnsier  MexaHW3M, — aHAJOTMYHBIH KOHCTAHTAM  YCJIOBHOM
koM. OH pa3penaeT OnpeaesiaTh KOHCTaHThI, UCIIOIb3yEMbIE MT03KE B METO/I€ YCIOBHOM
nedatu Writelf kiraccos Debug u Trace. Mortiis 3T0ro MexaHu3ma B TOM, YTO KOHCTAHTBI MOXKHO
MEHATh B (ailie KOHQUTypaluu NpoeKTa, HE H3MEHSAs KOJA IpoeKTa M He Tpedys ero
MEePEKOMITUIISLIUU.

dopma npeacTasiieHus pe3yJbTara:

1. Texkct nomxkeH ObITh HanucaH mpudTom Times New Roman, 12. UnTepBan mex ity
cTpokamu u ab3zamamu — 1,5. Orctyn cneBa 1,5. OpueHTarus TekcTa — Mo HIMpUHE
cTpanulbl. CKpUHIIOTHI HEOOX0IMMO noanucarh. Hazpanue nmpakTudeckoi paboThl,
1eb paboThl, X0/ padO0ThI, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOMPOCH! JOJKHBI ObITH
BBIJICNICHBI KUPHBIM IIPUPTOM.

2. 3axmrodyeHue (BBIBOIBI).

3. Chnmcok UCToIb3yeMOU TUTEPATYPHI.

KoHTpoJibHbIE BOIPOCHI:

1. Ha3zgayeHne TEXHUYECKOr0 3aqaHus’?

2. Kto cocraBnsier u yrBepxkaaet T37?

3. Ha xakoM atane pa3paboTKu MpOorpaMMHOTO U3Aeus cocTaBisercs 137
4. KakumMu JOKyMEHTaMu perjiaMeHTupyeTcsa Hanucanue 137

Kpurepum oueHku:

PaGota BbINoONHEHA MOJHOCTHIO U HE COACPIKHUT OLIMOOK, CTYyJEHT y4el U pPaccMoTpel
0COOCHHOCTH MPEAMETHOMN 00JIaCTH U TPAMOTHO MPEJICTABUI OTYET — OLEHKA «OTIMYHOM.

PaGota BbINONIHEHA MOTHOCTHIO, HO COACPKHUT HE OoJjiee BYX OLIMOOK, CTYACHT yuyel U
paccMoTpesl 0COOEHHOCTH NpPEIMETHOW OO0JacTh M TPAaMOTHO IMPEACTAaBUI OTYET — OILICHKa
«XOPOLLIOY.

PaGora BeImoONHEHa C oOmMOKaMHU, CTYACHT HE TMOJHOCTHIO Yy4el M pPaccMOTper
OCOOCHHOCTH  MpEAMETHONW O0JlacTU W MPEACTaBUI  KpaTKUil  OT4eT —  OleHKa
«YJOBJIETBOPUTEIILHOY.

PaGora BeImonHeHa ¢ TpyObIMH OLIMOKAMH, CTYJICHT HE y4el OCOOCHHOCTH MPEAMETHOM
001acTH, OTYET COCTaBJICH HEIPAMOTHO — OIIEHKA «HEYIOBJICTBOPUTEIILHOM.
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Tema « MHCTpYMeHTAPHIi TECTUPOBAHNS U AHAJIN3a KaYecTBa
NMPOrpaMMHBIX CPeICTBY»
JlaGopaTopuasi pa6ora Ne 6.
OTtaagka npoekra

Heanb: 3akperieHue MpaKTHYSCKUX HaBbIKK paboThl ¢ cucremoit Visual Studio 2019;
Hay4YUTHCS HCIIONb30BAaTh HMHCTPYMEHTAIbHBIC CPEACTBA, ITOMOTAIOIIHUE IPOBECTH OTIIAJIKY
MIPUIIOKEHHHN.

Boinosinus padorty, Bel Oynere:
ymembp:
— VY6. onpenenatb ICTOYHUKHA U IPUEMHUKH TaHHBIX.
— V8. BBINOMHATH OTJIAAKY, HCIOJIB3YsI METOIbl W WHCTPYMEHTHI YCJIOBHOMU
kommtsiiinu (knacesl Debug u Trace)).
— VY17 wucnons30BaTh HMHCTPYMEHTAJIbHBIE CPEACTBA OTJIAJKU MPOTPAMMHBIX
MPOIYKTOB.

MarepuanbHoe o0ecniedeHHe: TIEPCOHATBHBIN KOMITBIOTEP, Cpeia MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3ananue:

1.  Cospanue mporpaMmsl 10 UHAUBUIYATEHOMY BapHAHTY 3aaHUSI.

2. IlpoBemuTe OTIAaIKy MpPOTrpaMMBbl BCEMHU JIOCTYIHBIMH BaM CPEIACTBAMH CPEIIbI
pa3paboTKH.

Kpartkue Teoperudeckue cBeleHUs:

B C#, xak u B apyrux nosBuBmmxcs 10 .NET si3p1kax, raBHas METOJIUKA MO OTJIAJKE
COCTOMT B J00aBJIEHHHM TOYEK OCTAHOBA W M3YyYEHUH TOTO, YTO MPOUCXOTUT B KOJIE B
KOHKPETHbIE MOMEHTHI BO BPEMSI €0 BBITTOIHEHUS.

Touku ocraHoBa

Touky ocmanoea (breakpoint) B Visual Studio MOXXHO moMeniaTh Ha JIOOYIO CTPOKY
KOJla, KOTOpasi B JIEHCTBHUTEILHOCTH BBIMOJHsAETCA. CaMblii MPOCTOM CIMOCO0 — MIETYOK Ha
HE0OXO0MMOI CTPOKE B OKHE pellakTopa KoJa BHYTpPU 3aT€HEHHOW 001acTu BIOJb JIEBOTO Kpas
OKHa JIOKyMeHTAa (WM BBIJICTICHUE HY)KHOW CTPOKU M Ha)KaThe KiaBuimu <F9>). 310 mpUBOIUT K
pa3MelIeHUI0 B JaHHOW CTPOKE TOYKH OCTaHOBAa, KOTOpas BBI3BIBAET IMpEpbIBaHUE Ipoliecca
BBITIOJIHEHUS U TepeAavy yrpasienus oTiiaquuky. Kak u B mpeasiqynux Bepeusix Visual Studio,
TOYKa OCTaHOBAa 0003HaYaeTcs OOJBIIMM KPY>KKOM CJIeBa OT COOTBETCTBYIOILIEH CTPOKH B OKHE
penakropa koaa. Kpome Toro, Visual Studio BeIenseT camy CTpOKy, 0TOOpaXkast ee TeKCT U (poH
pasHbiMU 1BeTaMu. [1{enuok Ha Kpy»KKe MPUBOIUT K YJAJIEHUIO TOUKH OCTaHOBA.

Ecnu octaHoB Ha ompeleneHHON CTpOKE KaKIbld pa3 HE MOIXOIUT MJs PELIeHHs
uMerolIeics npoOieMbl, MOXKHO CO3[aTh TaK HAa3bIBAEMYI0 YCIOBHYIO TOUYKY OcTaHoBa. Jls
atoro BeiOeputTe B MeHI0 Debug (Ommaaka) nmynkt Windows --- Breakpoints (Oxuo --- Touku
octanoBa). OTKpOeTCs TUANIOrOoBOE OKHO, IMO3BOJISIONIEE YKa3aTh JKelaeMble JAETalu JUIsl TOUKU
OCTaHOBa. B 3TOM OKHE MO>KHO BBITIOIHSTD CIEAYIONINE EHCTBUS:

— VYKazaTh, YTO BBHIIIOJHEHHE JIOJDKHO IPEPHIBATHCS JIUIIL MOCIE MPOXOXKACHUS TOUKH
OCTaHOBA OIPEACTICHHOE KOJIHYECTBO Pas.

— VYkazaTh, 4TO TOYKAa OCTAaHOBAa JOJDKHA BCTyHaThb B JACWCTBHE MPH KaXIOM N-HOM
JOCTUKEHUH CTPOKU, HAMpUMep, Mpu KaxaoMm 20-M ee BBIMOJHEHHH (3TO yA0OHO MpuU
OTJa/IKe OOJBIITUX LUKIIOB).

— 3agaTh TOYKH OCTaHOBAa OTHOCHUTENBHO IMEPEMEHHBIX, a HE KoMaHJ. B Takom ciyuae
HaOmoieHNe OyJeT BECTHCh 3a 3HAUEHHUEM yKa3aHHOW MepeMEeHHOM, U TOUYKH OCTaHOBa
OyIyT aKTMBHU3UPOBATHCS MPU KAXKIOM U3MEHEHUU 3HAUEHUs 3TOW nepeMeHHou. OaHaKo
3TOT BapUaHT MOXKET CUJIbHO 3aMEJIJIUTh BBIMOTHEHHE KOJIa, TOCKOJIBKY Ha MIPOBEPKY, HE
W3MEHUJIOCHh JIM 3HAUYE€HHME OTCIEKMBAEMON NMEPEMEHHOM IMOCJEe BBINOJHEHUS KaXIOou
OUYepeTHOM UHCTPYKIMH, OYJIeT TPATUTHCSI JOTIOTHUTEIHHOE BpEMS TIPoIieccopa.
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Cnexenus

[Tocre cpabaTbiBaHUsS TOYKH OCTAaHOBA OOBIYHO HEOOXOAMMO MPOCMOTPETh 3HAYCHHUS
nepeMeHHbIX. [Ipomie Bcero 3To caenath, HaBeAsS KypcOp MBIIIM HAa WUMS WHTEPECYHOIIeH
MEPEeMEHHON MPsIMO B OKHE pelakTopa KojJa. DTO MPUBOAUT K TOSBICHUIO HEOOIBIIOTO
BCILTBIBAIONIECTO OKOIIKA, B KOTOPOM TOKAa3aHO 3HAYCHHE JAHHON MEPEeMEHHOH; 3TO OKOIIKO
MO>KHO Pa3BEPHYTh, YTOOBI IPOCMOTPETH AOMOIHUTEIBLHBIC ICTAIIH.

Jlis mpocMoTpa 3HAYEHWH TEPEMEHHBIX MOXKHO TaKXKe HCIIOJIb30BaTh OKHO Autos
(Aemomamuueckue). OKHO Autos MpeacTaBiseT OO0 OKHO ¢ BKIIAJKaAMH, KOTOPOE MOSBIISCTCS
JUIIb TOT/Ia, KOTJIa MporpamMMa BBHITIOJHICTCS B PEKHUME OTJIAIKUA. ECiu BBl €ro HE BUIWTE,
nonpoOyiTe BbIOpaTh B MeHO Debug (Otnaaka) mynkt Windows --- Autos (OkHa ---
ABTOMAaTHYECKHE).

B 3TOM OKHE psZIOM C IepEeMEHHBIMU, KOTOPBIC SBISIFOTCS KJIACCAMH WJIH CTPYKTYpaMH,
OoTOOpakaeTcsl MUKTOrpaMMa ¢ M300pakeHHEeM 3Haka '"Tutroc”, MIEMYOK Ha KOTOPOM TMO3BOJISET
pa3BepHYTH MPEJICTABICHHUE IEPEMEHHON U TIPOCMOTPETh 3HAUCHUS €€ ITOJICH.

Tpu mnpemraraeMplx B STOM OKHE BKJIQJKH MpeIHA3HAYCHBI JUIS HAOIOJCHUS 3a
MIEPEMEHHBIMU TPEX Pa3HbIX KaTErOPHii:

- Bxnanka Autos (Asmomamuueckue) MO3BOJSIET MPOCMATPUBATh 3HAYECHHS] HECKOJBKHX
MOCIICIHUX MMEPEMEHHBIX, K KOTOPBIM OCYIIECTBIISUICS JOCTYI B IPOIIECCE BBITOIHEHUS
MIPOTPAMMBEI.

- Bxnanka Locals (/loxanvuble) TO3BONAET TPOCMATPUBATh 3HAYCHHUS TEPEMEHHBIX, K
KOTOPBIM ITOJTyYaeTCs JOCTYI B METO/IC, BBITIOJIHICMOM B TEKYIIIUHA MOMEHT

- Bxnaaxa Watch (Cnesicenue) IO3BOJIACT ~ TMPOCMATpUBATh  3HAYEHUS  JIIOOBIX
WHTEPECYIONINX MMEePEMEHHBIX 3a CYET SBHOTO YKa3aHWsS WX UMEH HEIOCPEICTBEHHO B
okxHe Watch.

Hcknrouenus

WckmroueHust sSBISIOTCST 3aMeYaTelbHBIM CPEICTBOM JUIsi OOCCIICYCHUsS HaJUIekKAaIleH
00paboOTKH OMIMOOK B MOCTaBISIEMOM IPHUJIOKEHUU. B ciydae MpaBHIBHOTO MPUMEHEHHS OHU
MO3BOJISIIOT OOPECTH YBEPEHHOCTh B TOM, 4YTO NPUIOKCHUIO YIACTCS CHPAaBUTHCS C
TPYAHOCTSIMH, a TIEpPE]l IMOJIb30BaTeNIeM HUKOTA HE TOSBUTCS JAUATOTOBOC OKHO C TEXHUYECKUM
omucaHueM Hemonaaku. K coxkaleHWro, BO BpeMs OTJQJKH HCKIIOYEHUS HE CTOIb
3aMedvarenbHbl. Ha To nMeroTcst 06e npuuumbi:

— €CIM HWCKJIIOYEHUE BO3HUKAaeT BO BpEMs OTJIAJAKH, YacTO HE HYXHO, 4TOOBI OHO
00pabaThIBAJIOCh ABTOMATHYECKH, OCOOCHHO €CIM O3TO MOJpa3yMEeBaeT akKKypaTHOE
3aBepIleHUe Mporpammbl. HampoTHB, OTIQIYMK JOJHKEH MOMOYb BBISICHHUTH, 110 KaKOW
MPUYMHE BO3ZHHUKIIO 3TO HCKIoueHHe. KOHeuHO e, TPpyJHOCTh COCTOUT B TOM, YTO B
cllydae HalMCaHHs KaueCTBEHHOTO HAJISKHOTO W OTKa30yCTOMYMBOTO KOZA, MpOrpamMma
OyseT aBTOMAaTHYECKH 00pabaThIBaTh MPAKTHYECKH BCE, B TOM YHCJIC W HEIOJAJKH,
KOTOpBIEe TpeOyeTcst OOHAPYKUTb.

— €CJIM BO3HUKJIO HMCKIIOYCHHE, JUII KOTOPOro HE OBUIO MPEeIyCMOTPEHO 00paboTuuKa,
ucnonusromas cpena .NET Bce paBHo Oyzaer mbitaThest ero Haitu. K coxkaneHuro, K
MOMEHTY, KOrJa OHa OOHAapyKUT, 4YTO OOpabOTYMK HE CYHIECCTBYET, BBIMOJHECHHE
nporpaMmbl  OyieT 3aBepmiaThcs. HUKAakoro creka BBI30BOB, CIIEAOBATEIbHO, HE
OCTaHeTCsl, U POCMATPHUBATh 3HAUCHHS KAKUX-JTMOO MEPEeMEHHBIX OyJeT HEBO3MOXKHO,
MOTOMY 4TO BCE OHHU OyIyT HAXOAUTKCS 3a MpeiesiaMi 00J1aCTH BUAUMOCTH.

KoHeuHOo, MOKHO yCTaHaBIMBAaTh TOYKH OCTaHOBA B Oj0Kax catch, HO 3To yacTo 0c060
HE TIOMOTaeT, MOCKOJIbKY MpHU JOCTHXKEHUU ONoKa catch MOTOK ympaBieHHs MO OMpeAeNeHUI0
MOKWHET COOTBETCTBYIOUIMI OJOK try. DTO O3HauYaeT, YTO MEpPEeMEHHbIe, 3HAYEHUS KOTOPBIX,
CKOpee BCEro, CJIeI0BANIO M3yUUTh AJISl BBISICHEHHS TOTO, YTO MOILIO HE TakK, MOKUHYT 00JIacTh
BuauMocTU. He Oyaer make BOSMOXKHOCTH MPOCMATPUBATh TPACCUPOBOYHBIC TAHHBIE CTEKA IS
BBISICHCHUSI, KaKOM METOJ BBITIOJIHSJICS BO BpeMsi cpabarbiBaHMs oreparopa throw, mockosibky
yIpaBlieHUE YK€ TOKHMHET 3TOT MeTol. Pasymeercs, momelieHne TOYKH OCTaHOBA B OMEpaToOp
throw mTO3BONUT pemuTh 3Ty MNpoOieMy, HO HAI0 YYHUTHIBATh, YTO TPU HAMHMCAHUU KOJA
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3alUIICHHBIM 00pa3oM omepaTopoB throw Oyner B koje odeHb MHOro. Kak Torma yraaars,
KaKoil 13 HUX cpabaThIBAaeT U NPUBOIUT K T€HEpAIUU UCKITIOUCHHS?

Ha camom pnene B Visual Studio mpemmaraercss oueHb AeWCTBEHHOE pemieHue. Eciu
3arnsHyTh B MeHI0 Debug (Otiagka), To MOXHO OyzneT oOHapy»KUTh Tam IyHKT Exceptions
(Ucknrouenus). B ciaydae BbIOOpa ATOTO IMyHKTa OTKpBIBAaeTCsS AuajoroBoe okHO Exceptions
(Mckntouenusi). OTO OKHO MO3BOJSET YKa3blBaTh, YTO JIOJDKHO IPOUCXOJIUTH INpPU BbIJaye
UCKITIOUEHHsI. 3/1eCh MOXHO YKa3aTh, YTO BBIMOJIHEHHE [OJDKHO MPOJOIDKATBCS WIH Ke
OCTaHABIIMBATBCS C TMEPEXOJOM B PEXHM OTIAJKH, B CIIydae 4Yero MpPOHM30UIET OCTAaHOB, a
OTJaTYMK OKA)KETCS MPSIMO Ha caMoM orieparope throw:

( Exceptions |.i|—Jihw

Break when an exception is: Add... |

Thrown User-unhandled

m

=- JScript Exceptions
. b Microsoft.Script.JScriptException
+- System

+ System.Collections.Generic

+ System.CemponentModel

+ System.ComponentModel. Composition

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

+ System.ComponentModel.DataAnnotations

+ System.ComponentModel.Design

+ System.ComponentModel.Design.Serialization [ oK ]

+ - Systern.Configuration

g =S S S S (S

i ) ] - | Cancel |
+. Swretern Canfinuratinn Tnctall

Visual Studio u3BecTHO 000 Bcex Kilaccax MCKIIOUEHHUM, KOTOPBIE TOCTYITHBI B 0a30BBIX
knaccax .NET, 1 0 MHOTHX TakMX HCKJIIOUYEHHUSAX, KOTOPBIX MOTYT BBIJABaThHCS 3a MpeaeIamMu
cpeasl .NET. Pacrio3HaBaTh aBTOMAaTHYECKU CHEUUAIBbHBIE KJIACCHl UCKIIOUEHUH, CO3/1aBaeMble
paspabotrunkamu, Visual Studio He ymeeT, HO TO3BOJISIET BPYYHYIO JOOABISATH TaKWE KIIACCHI
UCKJIIOYEHHUI B CIIMCOK W, CJIEJIOBATEIIbHO, YKa3blBaTh, KAKHE W3 TaKUX HCKIIOYEHHUI JTOJIKHBI
MIPUBOJIUTH K HEMEJICHHOMY MPEKPALIEHUIO BBIMOIHEHUS MPHIIoKeHus. /s 3Toro Heo6xoauMo
IIENKHYTh Ha KHOTIKE Add ([[o6aéump), KOTOpask akTUBU3UPYETCS IIPH BEIOOPE CaMOT'0 BEPXHET 0
y371a B IEpeBE, U BBECTU UM CHEIIHATILHOTO KJIacCa UCKITIOUEHUSI.

JlononHuTebHBIE KOMaH/Ibl OTJIAIKA UCXOAHOTO KO/

KoMmunsiuss mpakTU4ecku BCEro KOMMEPUYECKOTO MPOrpaMMHOI0 oOecreueHus Ha
CTaJuu OTJaJKM W Ha CTaAuM I[OATOTOBKM OKOHYATENBHOM BEpCHUU MPOJIYKTa JOJDKHA
MIPOBOJUTHCSI HEMHOTO To-pazHomy. Cpena Visual Studio cmocoOHa mMOHUMATH 3TO, MOCKOIBKY
coxpanser wuHopmanuio 000 BceX MapaMeTpax, KOTOpble €W HaUIeKUT NepeaaBaTh
KoMwisTopy. s TOAepKKH pa3HbIX BapHMAaHTOB KOMIOHOBKHM MpoekTa Visual Studio
noTpedyeTcss coXpaHsATh MoA0OHYI0 MH(OpMmanuio B Ooyee yeM OAHOM dK3emIuiipe. Pasubie
SK3eMIUIAPHl TakoW HHQOpMalMK Ha3bBatOTCs KoHurypauusmu. Ilpu cozmaHum mnpoekra
Visual Studio aBTOMaTmyecku mpeagaraeT Ha BBIOOP JBE TakUMX KOHGUTYpalHu, KOTOpbIE
Ha3BIBAIOTCS, COOTBETCTBeHHO, Debug (Otnaaka) u Release (Boimyck):

- Kongueypayus Debug 0ObIYHO yKa3bIBAaeT, YTO HHUKAKUE OMEpAlMH MO ONTHMH3AINH
BBITIONHATBCS HE JOJDKHBI, B HCIONHSEMOM KOJE JOJDKHA MPHCYTCTBOBAThH
JIOTIOJIHUTENbHAS OTalouHas HH(opMalrs, a KOMIUIATOP JODKEH MPEAnonaraTh, 4To B
KOJIe OTpeJeNieH MPerpolecCOpHbI cuMBOM OoThanku Debug, ecinu TONBKO OH HE OBLIT
SIBHO OTMEHEH C TIOMOIIbI0 TupekTuBhI #undefined.

- Kongueypayus Release yka3bIBaeT, 4TO KOMIWISTOP JOJKEH MPOBOAUTH B OTHOIICHUH
KOMITMJIMPYEMOTO  KOJa ONTUMHU3AlMI0, B HUCHONHSIEMOM KOJA€ HE JOJKHO
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MPUCYTCTBOBATh HUKAKOW JOMOJHUTEIBHON HH(pOpMANUU, a KOMIWISATOP HE JOJKCH
MpearnonaraTh HAIMYKHE IpernporeccopHoro cumpona Debug.

MOKHO TaKXe ONpeeNiaTh COOCTBEHHbBIE KOHPHUTYpauu. IT0 He0OX0MMO, HAITPpUMeED,
JUIs KOMIIOHOBKHM MPUJIOXKEHUS C HECKOJbKMMH OTJIMYAIOIIUMUCS BepcusMu. Panblie u3-3a
npobiem, CBsI3aHHBIX ¢ mojuepkkoit konupoBku Unicode B8 Windows NT, o ve B Windows 95,
JUIE MHOTUX TPOeKToB Ha C++ OBLJIO MPUHSATO CO3MaBaTh JBE KOH(MUTYparMl — OJHY JUIS
Unicode, a Bropyro st MBCS (multibyte character set — Habop MHOro6aiTHBIX CHMBOJIOB).

Boinosinenue padoTsbl:

1. Pa3paboraiiTe MPOCKT B COOTBETCTBHH C BAPHAHTOM.

2. nmepenuTe B peKUM OTIaAKU. [Ipu 0CcTaHOBKE BBITIOTHEHHUS MPOrPaMMBbI 100aBbTE B
OKHO MIPOCMOTpPa HAMMEHOBAHUSI HECKOIBKUX MHTEpeCyomux Bac mepeMeHHbIX.

3. BeoBute okHO mpocMoTpa. Jlasiee BBIONHSIATE MporpamMmy Mo Imaram. B okHe
MIPOCMOTpa MOKHO HaOIII01aTh UHTEpecyomue Bac nepemMeHHsbIe.

4. YCcTaHOBHUTE B MPOrpaMMe HECKOJIbKO KOHTPOJBHBIX TOYEK M 3aIyCTHUTE MPOTPAMMY
Ha BBITIOJIHCHHE.

5. IlpocmoTpute 3HaueHUs HHTEpecylouMx Bac mnepeMeHHBIX C MOMOUIbIO OKHa
MIPOCMOTPA, TAK K€ KaK 3TO ObLIO MPEAJIOKEHO B MPEIbIIYIIEM ITyHKTE.

6. IIpu ocTaHOBKE BBITIOJHEHUS MIPOTPaMMBbl OTKPONTE OKHO M TIPOCMOTPUTE 3HAYCHUS
uHTepecytomux Bac nmepemenHbix. M3MeHHnTe 3HaueHHe Kakoil-HHOyab MEepeMEHHOMW, 3amucaB
HOBOE B OKHO.

7. BeimonHUTE Takoe K€ 3a7aHus, UCIOJb3ys TOUKH ocTaHoBa (Breakpoint).

8. IlpomomxkuTe OTiNaaKy pazpabaTeiBaeMON MPOrpaMMBbl, UCIOJIb3YsI HaBBIKU PabOTHI €
OTJIQTYUKOM.

dopma npeacTasiieHus pe3yJjbTara:

1. Texkct nomken ObITh HanucaH mpudtom Times New Roman, 12. UaTepBam Mexay
cTpokamu u ad3anamu — 1,5. OtcTym cnesa 1,5. OpueHTarus TekcTa — 1o MupuHE
ctpaduIlpl. CKpUHIIOTH HEOOX0IMMO TIoanucaTh. Ha3Banue npakTuueckon padboThl,
11e1b paboThl, X0/ padOThI, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJICNICHBI KUPHBIM IIPUPTOM.

2. 3axmrodeHue (BBIBOIBI).

3. Chnmcok UCToib3yeMOU TUTEPATYPHI.

KoHTpoJibHBIE BOIPOCHI:

1. Yto Takoe oTianka?

2. Kakue MTHCTpYMEHThI OTJIaJKU BaM U3BECTHBI?

3. MeTtoap! OTIagKu.

Kpurepun oueHku:

PaGota BbINoONHEHA MOJHOCTHIO U HE COACPIKHUT OLIMOOK, CTYyJEHT y4el U pPaccMoTpel
0COOCHHOCTH MPEAMETHON 00J1aCTH ¥ TPAMOTHO MPEICTABUI OTYET — OLIEHKA «OTIUYHON.

PaGota BbINONTHEHAa MOTHOCTHIO, HO COACPKHUT HE OoJjiee NBYX OLIMOOK, CTYACHT yuel U
paccMoTpesl 0COOEHHOCTH MTPEIMETHOW OO0JacTH M TPAaMOTHO MPEACTAaBUI OTYET — OILICHKa
«XOPOIIIOY.

PaGora BeImonHEeHa ¢ oOmMMOKaMU, CTYACHT HE IMOJHOCTHIO YYel M PaccMOTpen
OCOOCHHOCTH  MpEAMETHONH O00JlacTU M TpeACTaBWI  KpPaTKHMl  OT4eT —  OlEHKa
«YIOBIETBOPUTEIHHO.

PaGota BeImonHEeHa ¢ TPpyObIMH OIIMOKAMH, CTYJCHT HE y4el OCOOCHHOCTH MPEAMETHOM
001acTH, OTYET COCTABJICH HEIPAMOTHO — OIIEHKA «HEYIOBICTBOPUTEILHOM.
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Tema « MHCTpYMeHTAPHii TECTUPOBAHNS U AHAJIN3Aa KaYecTBA
NMPOrpaMMHBIX CPeICTB)»
JlaGopaTopHast paGora Ne /.
HNHcnekuus Koaa MoayJieil mpoeKra
Heanb: 3akperuieHre MPaKTUYECKUX HaBBIKOB paboThl ¢ cucremon Visual Studio 2019;
HAyUYUTHCS IPOBOAUTH MHCIEKIMIO KOAA MOAYJIEH MPOEKTa.
Boinosinus padory, Bel Oynere:
ymembp:
— Y2 ucnonp30BaTh METOJIBI ISl IOMYYSHHS KOJA C 3aJaHHON (PyHKIIMOHAIBHOCTHIO
U CTETNIEHbIO KaYeCTBa.
— V5. opraHu3oBbIBaTh 33JaHHYI0 MHTETPALMI0 MOJYJIEH B MPOrpaMMHBIE CPEICTBA
Ha 06a3e UMeroIelcs apXUTEKTyphl U aBTOMaTH3alM1 OM3HEC-TIPOLIECCOB.

— VY6. onpenensaTh ICTOYHUKH U IPUEMHHUKHU JaHHBIX.

— V8. BBINOJHATH OTJIAJKY, HCHOIb3YyS METOAbl U HMHCTPYMEHTHI YCJIOBHOMN

kommisiiny (kmacesl Debug u Trace)).

— V17 wucnonb3oBaTb HHCTPYMEHTAJIbHBIE CpEICTBAa OTJIAJAKH IPOrPAMMHBIX

MIPOJYKTOB.

MarepuanbHoe o0ecnieyeHne: IEPCOHANBHBIN KOMIBIOTEP, CpEAa MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3ananue:

N3yunTh TEOPETUUECKYIO YaCTh.

BoinonHuTk 3a7anue, cienys yKazaHHUsIM.

OTBEeTUTH Ha KOHTPOJIBHBIE BOMIPOCHI (B yCTHOU (hopme).

[IpenbsaBUTH MpenogaBaTeliio pe3yibTaThl paboThl MPOTPAMMBbI U UCXOAHBIE KOJIBI.
OdopMuTh OTYET B COOTBETCTBHH C XOJIOM PabOTHI (TeMa, I1eNib, YCIOBUE 3a/1auH,
MIPOrPaMMHBIHN KOJI, pe3yJIbTaThl TECTUPOBAHUS TPOIPAMMBI, BHIBOJIBI).

KpaTkue Teopernueckue cBeeHHs:

He Bo Bcex ciydasx BO3MOXKHa pa3pa0OTKa aBTOMATUYECKUX MIJIM XOTS OBl YETKO
(hopMan30BaHHBIX PYYHBIX TECTOB JJISl MPOBEPKH (PYHKIIMOHATHHOCTH MPOTrPAMMHOM CHCTEMBI.
B HexkoTopbIX ciyyasx BBIIIOJHEHUE MNPOrPaMMHOIO KOJa, MOJBEPraeMoro TECTUPOBAHUIO,
HEBO3MO)KHO B YCJIOBHUSX, CO3/1aBa€MbIX TECTOBBIM OKpY>KEHHEM (HampuMmep, BO BCTPOECHHBIX
CUCTEMaXx, €CJIM MPOTrpaMMHBIN KOJI MIpeIHa3HaueH AJisi 00pabOTKH UCKIIOUUTEIbHBIX CUTYyalUi,
CO3/1aBa€MbIX TOJBKO IIPU YCTAaHOBKE CHCTEMBbI Ha peaibHOe 000pyAoBaHue). B npyrux cimyuasx
BepuUIUpPYETCS HE MPOrPAMMHBIN KO/, a MPOEKTHasl AOKyMEHTAIMs Ha CUCTEMY, KOTOPYIO
HeNb3s "BBINOIHUTH" WM CO3AATh JJISl Hee OT/AeIbHbIE TECTOBbIE MpUMEpPHL. 1 B TeX U B Ipyrux
Clly4asix OOBIYHO MPUOETaroT K METOJy SKCIEPTHBIX HCCIEAOBAaHUN MPOrpaMMHOrO KOJa WU
JOKYMEHTAIIUU Ha KOPPEKMHOCMb U Henpomueopeiusocms.

Takue odKcHepTHble HCCIEIOBAaHUS  OOBIYHO  HA3bIBAIOT  WHCHEKIUSAMHU WU
npocMoTpamu. CyIiecTBYeT JBa THIIA UHCIIEKIUN — HeopmalibHbIe U (hopMaTbHBIE.

QdopmanbHasi MHCIEKLHS SBJIAETCS YETKO YIPaBISEMBIM IPOILIECCOM, CTPYKTypa
KOTOPOTr0 OOBIYHO YETKO OMNPENeNseTCs COOTBETCTBYIOIIMM CTaHAAPTOM IMpoekTa. Takum
oOpa3oMm, Bce (opmalbHble HHCIEKIIMH HUMEIOT OJWHAKOBYIO CTPYKTYPY M OJIMHAKOBBIE
BBIXOJIHBIE JOKYMEHTBI, KOTOPbIE 3aTE€M HCIOIb3YIOTCS NP pa3paboTKe.

@dakT Hauana (GopManpHOW WHCHEKIMU YETKO (QUKCHpyeTcs B oOmieil 0aze JaHHBIX
npoekta. Taike (UKCUPYIOTCS JOKYMEHTHI, MOABEpracMble WHCIEKIUH, CIUCKH 3aMEYaHUH,
OTCJIC)KMBAIOTCS] BHECEHHBIE 110 3aMEUYaHHSIM U3MEHEeHHsI. DTUM (opMabHas MHCTIEKITUS TTOX0XkKa
Ha aBTOMAaTU3UPOBAHHOE TECTUPOBAHUE — CIUCKHU 3aMEYaHU UMEIOT MHOTO OOIIIETO C OTYeTaMuU
O BBINOJHEHUHU TECTOBBIX TPUMEPOB.

B xome <¢opmanbHOW WHCHEKIMU TPYIINOA  CHEHUATHCTOB  OCYILECTBISETCS
HE3aBHUCHUMAas MPOBEPKa COOTBETCTBUS MHCIEKTUPYEMBIX TOKYMEHTOB MCXOAHBIM JOKYMEHTAM.
HezaBucumocTh mpoBepKkH 00ecreynBaeTcsi TeM, YTO OHA OCYUIECTBISETCS MHCIEKTOpaMH, He
y4acTBOBABIIUMH B  pa3paboTKe WHCIEKTUPYeMOro JOKYMEHTa. Bxomamm mpoiiecca
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(opManbHON MHCIEKIUH SBISIFOTCS MHCIEKTHPYEMbIE JOKYMEHTBI U MCXOIHBIE JOKYMEHTHI, a
BBIXOJJAMHM — MaTepHalibl MHCIEKIMH, BKIIOYAIOIINE CnuUcOK OOHAPY>KEHHBIX HECOOTBETCTBUN U
pelieHue 00 WU3MEHEHUU craryca MHCIIEKTUPYEMBIX JIOKYMEHTOB. PHUC.
1 nnmoctpupyet mecmo GopManbHOH HWHCIEKIMH B IpoIecce pa3padOTKH MpOTrpaMMHBIX
CHCTEM.

——

e METERE N MHCMIEKLFRA
- : . aTET
[T —— [N H&LD&TBETL BHAY
(CTAHOARTH paapaboTrah -
k]
Mpouscc MHENE KTHRYEMBIS SOKYREH T
MesoHBNE OOKYMEHTHI pa3patoTEA [OGREKT MHCMEKLFA}
SHOAHBIE NaHHEE paspabdri L] WHENEKTHRYE .
Mbix — A
o ACKYMEHTOE HpnA‘oa O E Mo
MHENEKLHA NPoeKTS
s

o PopMansHan

HHSMEEL A w

LAame e E
,fiﬁ'ﬁ{ i

CTATYES QOKY MEHTOE
BaayilWia HHoNakTaRb

Puc.1. Mecto hopmanbHOI HHCIIEKIIUU B IIpoliecce pa3paboTKU MPOrpaMMHBIX CHCTEM

BoinosiHeHue padoThbI:

3apanue. Crenys ykazaHUsSM, CO3/IaiiTe MPOrpaMmy, KOTOpas 3alpalidBacT y HOBOIO
COTpyIHUKa MM, GaMWIMIO W JaTy poxkaeHus. Bol Oynere XpaHuTh 3Ty UHGOpMAIUIO B
CBOMCTBAaX HOBOTI'O Kjacca ¢ mMeHeM Person, W co3maauTe MeETOJ Kiacca, KOTOPBIA OyaeT
BBIYMCIIATh TEKYLUIMH BO3pAaCT HOBOTO COTPYAHHMKA. OTOT MPOEKT HAyuyuT Bac CO37aBaTh
COOCTBEHHBIE KJIACCHI, IK3EMILISPHI KJIACCOB (OOBEKTHI) a TAKKE KaK MCIOJIBb30BATh ATH KJIACCHI B
npoueaypax coObITHIA Baliel MporpaMMBbl.

JloGaBiieHue B Balll IPOEKT HOBOT'O Kjlacca

Knacc, ompeneneHHbIi Moib30BaTeNeM, MO3BOJSIET ONPECIUTh B IpOrpaMMme Ballld
COOCTBEHHBIE OOBEKTHI, KOTOPbIE MMEIOT CBONCTBA, METOJbl M COOBITHSA, TOYHO TaK K€, Kak
00BEeKTHI, co3aBaeMbie Ha popMax Windows ¢ IOMOIIBIO 3JIEMEHTOB ympaBiieHus u3 Obnactu
aneMeHTOB. UTOOBI 1006aBUTH B Balll TPOEKT HOBBIN Kiacc, menkHuTe B MeHto [Ipoekt (Project)
Ha koMaHjze Jlo6aButh kiacc (AddClass), a 3areM ompeneauTe 3TOT KJIacc ¢ IMOMOIIBI0 Koja
MIPOrpaMMbI M HECKOJIBKUX HOBBIX KJIIOUEBBIX cllOB VisualBasic.

Co3nanue npoekra PersonClass

1. 3amycrure MicrosoftVisualStudio2019, 3atem co3maiiTe B CBOeH manke HOBBIM
npoekT ¢ umeHeM MyPersonClass.

2. Ucnonp3yiite snemeHT ympasienus Label u mob6aBbre B BepxHeidl wacTu (OpMBI
Form1 anuHHYIO METKY.

3. MHcnonb3yiite 3nemeHT ynpasieHus TextBoxX u Hapucyiite moj MeTKoi 1Ba IHUPOKUX
TEKCTOBOTO TIOJISI.

4. Wcnone3yiiTe 31eMeHT ynpasieHus DateTimePicker u napucyiitTe 101 TEKCTOBBIMU
MOJIIMU 0OBEKT BBEIOOPA aThl M BPEMEHHU.

5. MHcnonp3yiiTe snemeHT ympasieHus Button u nHapucyiite mon o6bekTom BbiOOpa
JaThl ¥ BPEMEHU KHOTIKY .

6. VYcraHoBuTe st 00bEKTOB (POPMEI ClIEYIONINE CBOMCTBA:
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O0bexT | CBOIiCTBO YcraHoBKa
Labell Text Beenure umsi, GamMmivio U JaTy poKJICHUS COTPYIHHUKA.
TextBox1l | Text Nwms
TextBox2 | Text damunus
Buttonl Text OT00pa3uTh 3aUCh
Forml Text Kitace Person

7. Bama ¢opma nomkHa BITTISAAETh IPUMEPHO TaK.

Oro 6a30BbIl HMHTEpdeiic moiab3oBaTens Uisl (OPMBI, KOTOpas OIpEAesseT 3aluch
HOBOTO cOTpyaHUKa ¢upMmbl. (DTa dhopma HE MOJAKIIOUEHA K 0a3e JaHHBIX, TAK YTO XPAHUTHCS
MOXKET TOJIBKO OJ[HA 3amuch.) Temepb BBI JOJKHBI JOOABUTH B MPOCKT KJacc IS XpaHCHHS
MH(}OpPMAaILIUU U3 ITON 3alHCH.

8. Illenxkaure Ha komaHae /Jobasums knacc(AddClass) B mento [Ipoexm (Project).
VisualStudio otkpoer nauanoroBoe oxHO J[obasnenue Hosozco snemenma (AddNewltem),
MOKa3aHHOE HIKE.

JmanoroBoe okHO J[oOaBiieHE HOBOTO JIEMEHTA JAeT BOZMOKHOCTD 331aTh UMl BaIllero
kiacca. Korya Bbl mpucBOWTE MMsI, OOpaTUTE BHUMAaHHUE, YTO BBl MOXKETE COXPAaHUTh B HOBOM
MO/IyJI€ KJIacca HECKOJIbKO KJIACCOB U yKa3aTh UM, KOTOpoe OyaeT Al HUX O0LuM.

9. Bsemure B TekcroBoM moje HMwms(Name) ums Person.vb, a 3arem mienkHuTe
Jobasums. VisualStudio otkpoer B PemakTope koma MmycTo MOMAYJb Kiacca W J00aBUT UM
daitna Person.vb B Bamr npoext B Obo3pesamene peuienuil, Kak OKa3aHO HA PUCYHKE.

O0bsB/IEHHE TEPEMEHHBIX KJacca

ITox omeparopom mporpammer PublicClassPerson BBemuTe cnemyromue OOBSIBICHHS
MIePEeMEHHBIX:

31ech Bbl 00BABIIAETE JBE MIEPEMEHHBIE, KOTOPbIE OYIyT MCIOIb30BaHbl HCKIIFOUUTEIBHO
B MOJyJI€ KJIacca JJIsl XpaHEHHs 3HaYeHHI IBYX CTPOKOBBIX CBOMCTB. [lepeMenHbie 00BSBIEHBI C
MOMOIIBI0 KITFOYeBOro cjoBa Private, Tak kak mo cornameHuto VisualBasic mporpammucTsl
JOJDKHBI  JIep>KaTh BHYTPEHHHME TI€pEeMEHHbIe KJlacca 3aKpbITBIMU - JAPYTHMHU CIIOBaMH,
HEJOCTYMHBIMU 711 IPOCMOTPa U3BHE CAMOT0 MOJIYJIS Kilacca.

Co3ganue cBOHCTB

1. Tlom oObsiBIEHHEM IEPEMEHHBIX BBEAWUTE CIEAYIOUIUNA ONepaTop MpPOrpamMMbl U
HaxxmuTte knasuiny (Enter):

DTOT omeparop cO3AaeT CBOMCTBO Bamlero kiacca ¢ umeneM FirstName, koTopoe nMeer
tun String. Korna Be1 Haxkmere (Enter), VisualStudio HemeaneHHo co3aacT CTpyKTypy Koaa Auis
OCTaJIbHBIX JIEMEHTOB OOBSBIEHUS CBOiCcTBA. TpeOdyeMbIMH d1eMeHTaMu sBIsitoTCs: 0ok Get,
KOTOpBIM OIpeneNsieT, 4YTO MPOTPaMMUCTBl YBUIAT, Korga OyAyT MpOBEPSATh CBOMCTBO
FirstName, 6510k Set, KOTOpBIl oIpeaenseT, 4To Npou30iaeT, korjga coicTBo FirstName Oyner
YCTaHOBJICHO MU M3MeHeHO, U omepaTop EndProperty, KoTophlii oTMeuaeT KOHeEI MpPOIEayphI
CBOMCTBA.

2. 3amonmHUTE CTPYKTYypy IMpOLEAyphl CBOMCTBA TaK, YTOOBI OHA BBHITIIAJENA, Kak
MOKa3aHO HIKE.

KiroueBoe cioBo Return ykaseiBaet, yto mpu obpaiienun k cBoiictBy FirstName Oynaer
BO3BpalieHa cTpokoBas nepemeHHas Namel. [Ipu yctaHoBKke 3HaueHHsI cBOMcCTBa Onok Set
npucBanBaeT mnepemeHHoi Namel crtpokoBoe 3HaueHue. OOparure ocoboe BHHMaHUE Ha
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nepeMeHHyo Value, UCHONB3yeMyl0 B TpOLEAYpax CBOWCTB aisi OOO3HAYCHHS 3HAYCHHUSA,
KOTOpO€ INPUCBAMBAETCS CBOMCTBY Kjlacca IPHU €ro YCTaHOBKE. XOTS 3TOT CHHTAKCUC MOMKET
BBITVIAJIETh CTPAHHO, IIPOCTO NOBEPHTE MHE - UMEHHO TaK CO3JAIOTCSl CBOMCTBA B 3JIEMEHTAX
yIpaBiIeHUs, XOTs Ooyiee CIOXKHBIE CBOWCTBA OyAyT UMETh 3/€Ch JOIMOJHUTEIHHYIO
IIPOrpaMMHYIO JIOTHKY, KOTOpasi OyJeT POBEPATh 3HAYEHUSI U ITPOU3BOIUTH BBIUYUCIICHUS.

3. Tonm omepatopom EndProperty BBemute mist cBoiictBa LastName Bamrero kiacca
BTOPYIO IIpoLeaypy cBoiicTBa. OHa JOKHA BBITJISAETh TaK, Kak MOKa3aHO HIDKE.

DTta mpoleaypa CBOWCTBA aHAJIOTMYHA TEPBOM, 3a MCKIOYEHHUEM TOrO, 4YTO OHAa
UCTIOJB3YET BTOPYIO CTPOKOBYIO mepeMeHHy0 (Name2), KOTOpyH BBl OOBSBHIM B BEpXHEU
4acTH KOJA Kj1acca. Bbl 3aKOHYMIIM ONpPEeNATh ABa CBOMCTBA BALIETO Kiacca. Teneps nepenieMm
K METOJy C UIMEHEeM Age, KOTOpbIN OyeT OonpeaensaTh TEKyIMi BO3pacT HOBOTO COTPYAHHUKA Ha
OCHOBE JaThl POKICHUSI.

Co3nanmne metona

[Tox mporeypoit cBoiictBa LastName BBeauTe ciieyroliee onpeaeneHne GyHKIUN:

UTo0B! cO3/1aTh METOA Kjlacca, KOTOPHIM BBINOJHSET HEKOoe JeicTBUe, J00aBbTE B Balll
kiacc mpouenypy Sub. XoTs MHOrue MeToabl He TPeOYIOT IJis BBHITIOJHEHUSI CBOEH palOoThI
apryMeHTOB, MeToj Age, ONpeNesIeHHbII MHOM, TpeOyeT A CBOMX BBIYMCIEHUN apryMEHT
Birthday tuma Date. DTo MeTOA HWCHONB3yeT JUIS BBIYUTAHHS JAaThl POXKICHUS HOBOTO
COTPYIHUKAa U3 TEKylleld CUCTeMHOW JaThl MeTojx Subtract, W BO3BpallaeT 3HAYEHUE,
BBIPAXKEHHOE B JHSX, IEJIEHHBIX Ha 365.25 - MIpUMEpHYIO JUIMHY OJHOIO roja B JHAX. OyHKIUA
Int mpeoGpasyer 3T0 3HaueHHe B 1€J0€, M ATO YHUCIO C TOMOIIbIO omeparopa Return
BO3BpAIIAETCsl B BHI3BIBAIOLIYIO MPOLIEYPY - KaK U B CIIyyae ¢ OObIYHON (yHKIHEH.

Omnpenenenue kiacca 3akoH4eHo! Bepuurech k ¢popme FOorml u ucnonb3yiite HOBBIN
KJIacC B MPOIEAYPE COOBITHS.

Coser. X0Ts B JaHHOM IIpUMEpPE 3TO U HE JENaJOCh, B PEAIBHOM IPOEKTE IOJE3HO
N00aBUTh B MOJYJb KJacca JIOTUKY Ul MPOBEPKH THUIOB JAHHBIX. JTO AeNaeTcs s TOro,
YTOOBI HEMPABUILHOE MCIOIB30BAHUE CBOMCTB UM METOJIOB, HE MPUBOAMUIO K BOSHUKHOBEHUIO
OLIMOOK BPEMEHHU UCTIOIHEHHUS], N3-3a KOTOPBIX BHIMOJIHEHHE MPOrpaMMbl MOKET MPEpBaThCsl.

Co3nanue 00beKTa ¢ IOMOLIBI0 HOBOI'O KJjacca

1. Illenkaute B OO603peBatene pemeHuid Ha 3Hauke Forml.vb, a 3arem Ha
KHOMKEOTKPBITH B KOHCTpYKTOpE. [losiBuTCS nHTEpdeiic monp3oBarens Forml.

2. YrtoOsl oTKpeITh B Penakrope xoma mpouenypy cobbitus Buttonl Click, cnenaiite
JIBOMHOM I1I€TYOK MBIIIbIO HA KHOTIKE OTOOPa3UTh 3alUCh.

3. Begure crenyromue onepaTopbl NPOrpamMMmbl:

Ota mpolenypa coxpaHseT B o0bekTe ¢ uMeHeM Employee, kotopslii umeet tun Person,
3HAUEHMsI, BBEJCHHBIC Moyb30BareneM. KiroueBoe cinoBo New yKa3plBaeT, 4TO Bbl XOTHUTE
HEMEJIEHHO cO03[aTh HOBBIM dk3eMIUsip oObekTta Employee. Temepp HyXHO 0OBSBUTH
MEPEeMEHHYIO C MOMOUIBIO0 Kjacca, CO3JaHHOrO BaMu camuMu! 3aTeM mpoueaypa OOBsBIsSET
nepemennyto ¢ umeHeM DOB tumna Date. Ona Oyaet xpaHuTh JaTy, BBEICHHYIO MOJIb30BaTElIEM,
u ycranaBnuBaeT cBoiictBa FirstName u LastName o6bekra EmployeepaBHbIMU UMEHH U
(dbamunny, BBEIEHHBIM B JBa OOBEKTa TEKCTOBBIX MOJeil (Qopmbl. 3HAUEHHE, BO3BpAIllaeMOe
00BEKTOM BBIOOpA JaThl U BpEMEHH, coxpaHsercs B nepemeHHor DOB, a nmociennuii oneparop
MporpaMMbl OTOOpa)kaeT OKHO CooOIIeHHs, coaepskamiee cBoiicTtBa FirstName u LastName, a
TaKKe BO3PACT HOBOT'O COTPYIHMKA, ONPENEICHHBII METOAOM Age, KOTOPBIM IpH Iepeaadye B
Hero nepemeHHod DOB Bo3Bpamaer nenoe 3HadeHue. Kak TOJBKO BBl ONpPENENNIN Kiacc B
MOJTyJIe KJIacca, €ro JIEFKO MOXHO UCIIO0JIb30BaTh B MPOLEAYPE COOBITHSL.

4. YroOsl 3ammycTUTh Nporpammy, LienkHuTe Ha kHonke Hawate otnanky (F5).B cpene
pa3paboTKu MOSBUTCS UHTEp(EiiCc Mmonb30BaTeNsl, TOTOBBIN K MPUEMY BallluX JaHHBIX.

5. Bsemurte B TekcToBoe mnoisie FirstName Baiie nMms, a B TekcToBoe nose LastName -
bamunuio.

6. IllenkHuTe Ha pacKpbIBAIOLIEMCS CIHCKEe OOBEKTa BbIOOpa JaThl M BPEMEHH, U
IIPOKPYTHUTE €0 J0 Balleil 1aThl POXKACHUS.
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CoBet. Bbl MoxeTe OBICTPO NMPOKPYTUTH CIHCOK, HICTKHYB B OTKPBITOM JHAJIOTOBOM
OKHE 00BeKTa BbIOOpa JaThl Ha mose roja. IlosBATcs HEOONBIINE CTPENKU MPOKPYTKH, U BB
CMOXeETEe IMEPEeXOJUTh Cpa3y Ha TOJA BIepea WM Haszaa. Takke MOXXHO OBICTPO MEpedTH Ha
HY>KHBII BaM MECSI], HIETKHYB Ha T0JIe MECSIIIa, a 3aTeM Ha MECSIIe B OSABUBLIEMCS MEHIO.

Bama ¢opma OyneT BHIIIAAETS IPUMEPHO TaK.

7. Illenxuure Ha kHOnKe OTOOpPa3MTH 3amuch. Bamia nporpamMma coxpaHseT 3HaueHUs
UMEHH ¥ (paMHUIIMH B CBOMCTBAX M MCIIOJB3YET METOA Age ISl BEIYMCICHUS TEKYIIETO BO3pacTa
HOBOT'O COTpyAHUKA. [[0SBUTCS IHaIOr0BOE OKHO C PE3yIBTaTOM.

8. UtoOBbl 3akpeITh 3TO OKHO coobOmeHus, mienkaure Ha OK, a 3arem
MO9KCIIEPUMEHTHPYUTE C HECKOIBKIMHU PA3IMYHBIMH 3HAUCHUSIMH J1aT, mienkas Ha OTodpa3uTh
3alMCh KX/l pa3, KOra Bbl MEHSAETE 3HAYCHHE TIOJISI JATHI POXKACHUSI.

dopma npeacTrasiieHus pe3yJbTara:
1. Texkct nomxkeH ObITh HanucaH mpudTom Times New Roman, 12. UnTepBan mexty
cTpokamu u ab3zamamu — 1,5. Orctyn cneBa 1,5. OpueHTarus TekcTa — o HIMpUHE
cTpanulbl. CKpUHIIOTH HEO0X0AUMO noanucaTh. HazBanue npaktudyeckoi paboThl,
1eNTb PadOThI, X0/ PadOTHI, BBIBO, OTBETHI HA KOHTPOJIBHBIE BOITPOCHI JIOJKHEI OBITH
BBIJICJICHBI KUPHBIM IIPHPTOM.
3axiioueHue (BbIBOJIbI).
3. CHucoK HCIOB3yeMOH TUTEpaTyphI.
KoHTpoJibHBbIE BONIPOCHI:

Yro Takoe MHCIEKIMSI Koaa?
Kakwne BuIbI MHCTIEKITNH KOJIa BB 3HAaETE?
Omnpenenure NOHITHS KJIACC, K3EMIUISIP Kiacca, OOBEKT.
Ha xaxue sTansl MOXHO pa30UTh IIPOLECC CO3/IaHMsI SK3EMIUISIPOB Kilacca.
Kaxk co3naTes 6a30BbI# (haiin Kiacca, KaKol KOJI OH COICPIKHUT.

Kpurepun oueHku:

PaboTa BBINOJIIHEHA MOJHOCTBIO M HE COJEPKHUT OMIMOOK, CTYJEHT y4eld M PaccMOTpen
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaAMOTHO NPEICTABUI OTYET — OLIEHKA «OTJINYHOM.

PaboTa BeIMOTHEHA MOJHOCTHIO, HO COJIEPKUT HE OOJee NBYX OMIMOOK, CTYyJCHT y4el U
paccMoOTpesl OCOOCHHOCTH TMpEeAMETHOM 00JacTh M TpaMOTHO MPEJICTaBMI OTYET — OLEHKa

N

oo E

«XOpOoUIo».
PaboTta BrIIIOIHEHA C OIHH6KaMH, CTYACHT HE€ IIOJHOCTBIO YUCI W PpacCMOTPEI
0COOEHHOCTH HpeﬂMeTHOﬁ obnactu u Ipe€aACTaBUI KpaTKI/Iﬁ OTUET — OLICHKa

«YIOBIETBOPUTEIHHO.
PaGora BeImonHeHa ¢ TpyObIMH OIIMOKAaMU, CTYJIEHT HE y4ell OCOOCHHOCTH MpeIMEeTHON
001acTH, OTYET COCTaBJICH HEIPAMOTHO — OILIEHKA «HEYI0BJICTBOPUTEIILHOM.
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Tema « MHCTpYMeHTAPHii TECTUPOBAHNS U AHAJIN3Aa KaYecTBA
NMPOrpaMMHBIX CPeICTB)»
JlaGopaTopnasi paGora Ne 8.
TecTtupoBanune nnrepdeiica noab30BaTe/sl CPeACTBAMU HHCTPYMEHTAJIBHOI Cpe/ibl
pa3padoTKu
Heab: ¢opMupoBaHne HABBIKOB pPa3padOTKH TrpaHUECKUX  IOJIB30BATEIBCKUX
uHTEepdeicoB ¢ ucnoap3zoBanueM cpeactB MS Visual Studio 2010.
Boinosinus padorty, Bel Oyaere:
ymembp:
— Y2 ucnonp30BaTh METOJIBI IS IOMYYSHHS KOJA C 3aJlaHHON (DyHKIIMOHAIBHOCTHIO
U CTETNIEHbIO KaYeCTBa.
— VY6. onpenensiTh UICTOYHUKH U TIPUEMHUKH JTAHHBIX.
— ¥9. oueHuBaTh pazmMep MUHUMAIHLHOTO HAbOpa TECTOB.
— V10. pa3pabarsIBaTh TECTOBBIE TAKETHI U TECTOBbIE CLIEHAPHH.
— VI11. BBISIBIATH OIMOKHA B CHCTEMHBIX KOMITOHEHTaX Ha OCHOBE CHEIU(UKAITUH.
— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— V16 BBINONHATH Py4YHOE M ABTOMATU3WPOBAHHOE TECTUPOBAHUE IMPOTPAMMHOIO
MOJLYJISL.
MarepuanbHoe o0ecniedyeHne: EPCOHANBHBIN KOMIBIOTEP, CpeAa MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3ananue:
1.  Omnpenenuth mnpeaMeTHy0 o007acTh W cepy NpPUMEHEHHS MPOTPaMMHOTO
MPOJIyKTA.

2.  OmpenenuTh MEICBYIO ayIUTOPHIO.

3. Tloctpouts  ommcaTeNnbHYHO  Mozeidb  modb3oBatens  (mpodwunb). [lpu
HE0OXOJMMOCTH — BBIICTUTH TPYIIIIBI [TOJIb30BATENCH.

4.  CdopmMupoBaTh MHOXECTBO CIICHAPUEB MOBEACHUS MOJIb30BaTENCi HA OCHOBAaHUU
COCTaBJIEHHON MOJIEIH.

5.  Boigenuts QyHKUHMOHANbHBIE OJOKH MPHIIOKEHUS M CXEMY HaBUTALUU MEXKIY
HUMH (CTPYKTYpY JAHAIIOTA).

6. IlpoBecTu TectupoBanue uHTepdeiica noab30BaTENs.

KpaTkue TeopeTnueckue cBeeHHs:

Teo Mannen B cBoeil paboTe BBIIENAET YEThIpe 3Tana pa3paboTKU MOJIb30BaTEIbCKOIO
uHTepdeiica, a UMEHHO:

— cOop u aHanu3 UHPOPMAIIMH OT MOJIb30BATENEH;
pa3paboTKa MoJIb30BaTEIbCKOr0 HHTEpdeiica;
— TIOCTpPOEHHUE MOJIB30BaTENbCKOT0 HHTEPPeiica;
MOATBEPKICHNE KaueCcTBa MOJIb30BATEILCKOT0 HHTEpdeiica.
IlepBeiii mar — onpenenenue mnpoduias monb3oBatensd. llpodunb mnonb3oBarens
OTBeuaeT Ha Bompoc: «YTo mpeAcTaBiseT Hall MoJb30BaTeb?». OH MO3BOJISET HAM COCTaBUTh
MIpeJICTaBJICHHUE O BO3pACTe, 00pa30BaHUU, MPEANOYTCHUAX OIB30BATEIICH.

Bropoii mar — aHanu3 cToSMMX Mepe;] MoIb30BaTeNsIMy 3a/1au.

AHanu3 CTOSAIIMX MEpe] MOJIb30BaTeNIAMU 3a7a4 — 3TO ONPEJEICHUE TOr0, Yero XOTAT
MOJIb30BATENH U KaKUM 00pa30M OHHM COOMPAIOTCS peliaTh CBOU 3aJauu.

KonnenrtyanbHoe MpPOEKTUPOBAHUE €CTh OMpelAeieHHe oO0Ield CTPYKTYphl H
B3auMojieicTBusl mpoAykTa. [lo ompenenenuto Anana Kymepa, KOHIENTyalbHbIE MPUHITUIIBI
MIPOEKTUPOBAHUS «ITOMOTAIOT OMPEEIUTh CYyIIHOCTh MPOIYKTa U €ro MeCTo B 0ojiee MIUPOKOM
KOHTEKCTE MCIOIb30BAHUS, KOTOPBII TPEOyETCsI MOIb30BATENSAMY.

KoHuenrtyansHO€ IPOEKTUPOBAHNE BKIIFOYAECT:

68



— ompexaenceHue Tuna wHTEep(eiica Oyaymero MmpuioKeHus (MOHOIOJBHBIN, BPEMEHHBIH,
(OHOBBIN);
— OpraHu3ainuio HHPPACTPYKTYPHI B3aUMOCHCTBUS,

Cornacno onpenenennio Anana Kynepa, Tun unrepgeiica onpeaemnsieT moBeaeHYeCKy 0
CYLIHOCTh MPOAYKTa, TO €CTh TO, KAK OH MpPEIbABIsAeT cebs moap3oBarento. Tum unrepdeiica —
3TO croco0 ommcaTh TO, KAK MHOTO BHUMAaHUS TIOJIb30BATENb OyIET YIACNSATh B3aUMOJICHCTBUIO C
MPOAYKTOM, ¥ KAKMM 00pa3oM MpOAyKT OyJIeT pearupoBaTh Ha 3TO BHUMAaHHE.

Cnenyer OTMETHTHb 3aBUCHUMOCTb THIIa MHTep(delica OT UCHOJIb3yEeMOW TEXHUYECKOU
1aT(OPMBI: TIEPCOHAILHOTO KOMIbIOTepa, MHTEepHET, MHPOPMAIIMOHHBIA KHOCK, MOOHIILHOE
YCTPOWCTBO, OBITOBAsI TEXHHKA.

[IpumeHUTENPHO K IIpOrpaMMaM, KOTOpble pa3pabaThIBAIOTCS JUISI COBPEMEHHBIX
MIEPCOHAIBHBIX KOMIIBIOTEPOB, B JIMTEPATypE TAaKKE HCIOJB3YETCs] TEPMHUH «HACTOJIBHOE
MIPUIIOKEHUEY.

WNHuTepdeiic HACTONBHBIX NPUIOKEHUM MOXHO OTHECTH K OJHOMY M3 TpEX THIIOB:
MOHOIIOJIbHBIH, BpEMEHHBIN U (POHOBBII.

K mpunoxenusMm monononvno2o muna OTHOCATCA IPOrPAMMBI, KOTOPBIE IOJHOCTBIO
3aBJIa/IeBalOT BHUMAHUEM I10JIb30BATENS HA JUIMTENBHBIC NIEPUOABI BpeMEHHU. /[ mpoayKTOB ¢
MOHOIIOJIBHBIM UHTEp(PEcoM XapaKkTepHa JJIUTeNbHas padoTa B TEUEHUE JUIUTEIbHBIX OTPE3KOB
BpeMeHHU. B mporiecce pabota moib3oBaTesiss MOHOMONBHBINA MPOIYKT SABJISETCS €r0 OCHOBHBIM
MHCTPYMEHTOM U IIpeobiaaeT HaJ OCTabHBIMHU.

[Ipunoxenue gpemennoco muna NPUXOIUT U YXOIUT, MHpeyiaras oAHY (PYHKIHIO U
OTpaHMYEHHBIH HAa0Op CBA3AHHBIX C 3TOW (YHKUMEW 3JeMEeHTOB ympasieHus. [lpunoxenue
3TOro THIA BBI3BIBAETCA MpPH HEOOXOJUMOCTH, JEJaeT CBOI paboTy U OBICTPO HCUe3aerT,
MO3BOJISISL TIOJIH30BATENIO0 MPOJODKUTh MPEPBaHHYIO (KaK MIpPaBUIIO, B OKHE MOHOIOJBHOIO
NPUIIOKEHHS) JAEATENBHOCTb. THUIMYHBIA NpuMep cleHapus paboTel € BPEMEHHBIM
npuiioxenreM — Bb3oB [IpoBomurka Windows muist moucka W OTKphITUS Apyroro ¢aiiia B TO
BpeMsI, KOT/Ia IT0JIb30BaTeN b yiKe peaakTupyet oauH daitr 8 MS Word.

@DOHOBBIMH Ha3bIBAIOT MIPUIIOKEHUS, KOTOPbIE B HOPMAJIBHOM «padouem» COCTOSHUU HE
B3aMMOJICHCTBYIOT C IIOJIb30BaTeNIeM. Takue MporpaMMsl BBITOJIHSAIOT 331a44, KOTOPBIE B LIEJIOM
BaXHBI, HO HE TpeOylT BMeENIATENbCTBA IOJb30BaTens. Ilpumepsl: apaiiBep mnpuHTEpa,
MOJKIIIOYEHHE K CETH.

WNudpactpykTypa B3aMMOAEHCTBHUS BKJIIOYAECT BapUaHTbl IMOBEACHUS IMPUIIOKEHUS.
Co3pnanue MHOQPACTPYKTYpbl B3aMMOJAEHCTBHS MPEAIOaraeT BIIOJIHEHUE IIECTH IAaroB [2, c.
164]:

Hlar 1. Onpexnenenune ¢popm-hakropa, TUIIA IPUIOKEHHS U CLIOCOOOB yIPaBJIEHUSL.

Hlar 2. Onpeaenenne GyHKINOHATBHBIX U HHMOPMAIIMOHHBIX 3JIEMEHTOB.

Hlar 3. Onpeaenenne GyHKUNOHAIBHBIX IPYIIIT M HEPAPXUYECKUX CBSI3EH MEXy HUMM.

Hlar 4. MaketupoBanue oo1ieil HHPPacTPyKTypbl B3aUMOJCHCTBHUS.

[ar 5. Co3naHue KIIOYEBBIX CLICHAPUEB.

Hlar 6. BeinonHeHue NpoBEpOYHBIX CLIEHAPUEB AJIsl BEpU(DHUKALIUHN PEILICHHH.

®opm-¢akTop — ITO 3aBUCHUMOCTb BHJA I0Jb30BATEIbCKOIO HHTEp(deiica ot
UCIOJIb3yEMOM TEXHUYECKOM MIaT(opMBsl.

@OyHKUMOHANbHbIE U WH(OPMAIMOHHBIE 3JEMEHThl — 3TO 3pUMBbIE IPEICTaBICHUS
(GYHKUMH M JTaHHBIX, JOCTYIHbIE MOJB30BATEIO MOCPEACTBOM HHTepdeiica. IT0O KOHKPETHbIE
NPOSIBICHUS. (DYHKIIMOHAIBHBIX M MH()OPMAIMOHHBIX MOTPEOHOCTEH, BBISBICHHBIX HA CTaJuU
BBIPaOOTKU TPEOOBaAHUIA.

WHudpopmallMoHHbIE 3J€MEHTHl — 3TO, KaK HpaBUiIO, (YHIAMEHTAJIbHbIE OOBEKTHI
MHTEPAKTUBHBIX MPOAYKTOB.

QDYHKIMOHAIBHBIE 3JEMEHTBl — 3TO OIEpalMK, KOTOPbIE MOTYT BBINOJHATHCS Hal
MH(POPMALMOHHBIMH O0BEKTAMU U MPECTABIISIONIMMHI 3TH 00BEKTHI IeMEHTaMU UHTepdeiica.
B OGonbmmHCTBE CilydaeB (YHKUMOHAJIbHBIE SJIEMEHTHI INPEICTAaBIISIOT COOONH HHCTPYMEHTHI,
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paboratorie ¢ HHGOPMAIIMOHHBIMH JJIEMEHTaMHU, a TakKe KOHTEHHEpbI, CoJepiKalue
MH(GOPMAIIMOHHBIE SJIEMEHTHI.

MaketupoBanue o0meil HHPpacTpyKTypbl B3aumozaencTBuss Ananom Kynepom [2, c.
169] oxapakrepu3oBaHO Kak «¢a3a IPIMOYTOJIBHUKOBY», TIIOCKOJBKY 93CKHU3BI OyIyIIero
uHTepdeiica HAaUMHAIOTCA C pa3feieHNus KaXI0ro MPeJICTaBICHHs Ha MPSMOYToJIbHbIE 00JacTH,
COOTBETCTBYIOIIME TAHENsM, D3JEMEHTaM YIpaBJI€HHUS M JPYI'MM BbICOKOYPOBHEBBIM
KoHTeitHepaM. [lpu 3TOM Kak1oMy HpSIMOYTOJIBHUKY Aa€Tcsi CBOE€ Ha3BaHME M IOKA3bIBAETCH,
KakuM 00pa3oM OJlHa TpyIIa JIEMEHTOB MOXET BIHATH Ha apyrue. ComepKaTeabHO 3TOT mIar
NpeJHa3HauYeH IS WCCIICAOBAHUS PA3IMYHBIX BApUAHTOB MPEACTABICHUS WHPOPMALUU U
(GYHKIMOHATBLHOCTH B MHTEpdeiice, MpU STOM 3aTpaThl HA BHECEHHE M3MEHEHUH TOJKHBI OBITh
MHUHHUMAaJIbHBI.

W3BecTHBI ABa BU/Ia MAKETOB: C KECTKOW KOMITOHOBKOW M 0€3 KOMITOHOBKH.

[Ipu sTOM MakKeT ¢ :KECTKOM KOMIIOHOBKO:

— COJEpPXKUT B3aUMHOE pAaclOJOKEHHE »JIIEMEHTOB U BHU3YalIbHYIO HMHQOpPMAIMIO O
MIPUOPUTETAX;
— OrpaHMyuBaeT paboTy rpaduueckoro nuszaiiHepa.
O Juid MakeTa 0e3 KOMIOHOBKH XapaKTE€pPHO TO, YTO OH:
— HE COAEPKUT rpapuuecKoro NpeaCTaBICHUS IEMEHTOB;
—  COJEPXUT TEKCTOBOE OMMCAHUE DJIEMEHTOB U UX MPUOPUTETOB;
— He OrpaHWYMBaeT paboTy rpaduyeckoro ausaiHepa.

Cuenapuii onpenengercss Ananom Kynepom kak CpeicTBO ONMUCAHUS UACATBHOTO IS
10JIb30BaTeNs B3auMoJieicTBUS. VICTOKM 3TOro MOHATHS BOCXOJAAT K MyOJIMKaIMsIM cOO0IIecTBa
HCI (Human-Computer Interaction — B3aumojeiicTBHE 4YelOBeKa M KOMIIBIOTEpA), TJE OHO
YBA3BIBAJIOCH C YKa3aHHUEM Ha METOJ| PELIeHHs 3ajauy MPOECKTHUPOBAHUS dYepe3 KOHKPETH3ALUIO,
KOTOpasi TOHHMMAalach KaK HCIIOJIb30BAHUE CIIEHUAIbHO COCTaBIEHHOIO paccKas3a, 4YTOObI
OJIHOBPEMEHHO KOHCTPYHMPOBAaTh MW WUIIOCTPUPOBATH MPOEKTHhIC pemeHus [2, c. 148].
[IpuMeHeHne cLeHapHOro Moaxoja K NIPOEKTHPOBAaHMIO, Kak IOKa3aHo B kHure Koapposa
«Making Use» (Carroll, 2000), cocpeoTO4eHO Ha OMHUCAHUM TOTO, KaK MOJb30BATEIH PEIIAOT
3amaun. Takoe omucaHue BKJIIOYAET XapaKTEpUCTUKY OOCTaHOBKM paboueil cpeipl, a Takke
areHToB, WM JEMCTBYIOUIUMX JIML, KOTOpbIE SBJISIOTCS aOCTPAaKTHBIMHU IPEACTABUTEISIMU
M0JIb30BATENEH.

Cuenapuu, OCHOBaHHbIE Ha MEPCOHAXAX, €CTh KpaTKWE OMUCAHUs OJHOro wiu Ooiee
MEPCOHAXKEW, MPUMEHSIOIUX NPOrPaMMHBIA MPOIYKT Uil JOCTHUKEHHUSI KOHKPETHBIX LEJEH.
CueHapuy MO3BOJISIOT HAaYMHATH NPOEKTUPOBAHUE C PACCKa3a, OMHUCHIBAIOLIEIO HJICAJbHBIN C
TOYKH 3PEHUS IIEPCOHAXA OIBIT, TPHU 3TOM (POKYCUpPYSl BHUMaHUE Ha JIIOSX, UX 00pa3e MbICIU U
MTOBEJICHUU.

[Ipouecc BbIpaOOTKM TpeOOBAHUN C HCIOJIB30BAaHUEM MEPCOHAXKEW U ClIEHapHeB
COCTOUT U3 CIAEAYIOIIMX IATH 11AaroB:

ar 1. IToctanoBKa 3a7a4 U ornpeneieHue oopasa mpoayKra.

[ar 2. Mo3rooi mwrypm.

[IIar 3. BeisBiaeHue 0xKuIaHUN EPCOHAXKEH.

[ar 4. Pa3zpaboTka KOHTEKCTHBIX CLIEHAPUEB.

[ar 5. BeisBiaeHue TpeOOBaHUM.

KitroueBoii crieHapuii ONUCBHIBAET B3aUMOJIECHCTBUE NIEPCOHAXkKA C CUCTEMON B TEPMUHAX
JIEKCUKOHA WH(PACTPYKTYphl B3auMojeicTBusa. OH oTpakaeT MarucTpajibHble MYTH BHYTPU
uHTepdeiica, ucnonb3yemble MEPCOHAXEM dalle Bcero (Hampumep, exenHeBHO). Kitouesble
CIIEHapUM COCpPeJOTOYeHBbl Ha 3adayax. Hampumep, B ciyyae NpHIOXKEHHs sl paboThI C
3JIEKTPOHHOM TOYTOH KIItOUEeBbIE AEHCTBUS — 3TO POCMOTP U CO37aHUE HOBBIX COOOIIEHUH, a He
HACTpOIKa HOBOT'O ITIOYTOBOT'O CEPBEPA.

KitoueBbie clieHapuu, Kak MpaBUIIO, SIBIAIOTCS PE3YJIbTATOM Pa3BUTUS KOHTEKCTHBIX
CLICHApUEB, HO IIEJICHAIIPABJIEHHO ONMCBIBAIOT B3aMMOJECHCTBUE IEPCOHAXAa C Pa3INYHBIMU
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(GYHKIMOHATBHBIMH M MH()OPMAIMOHHBIMU ~ 3JIEMEHTaMH,  COCTaBISIOIIMMHU  OOIIYIO
UHPPACTPYKTYPY B3aUMOJICHCTBUSI.

KoHTekcTHBIE ClIeHAapUu COCPEIOTOYEHBI Ha IENsAX, K€ KIIOYEBHIE CHEHApUH OOJIbIIe
COCPEJOTOYCHBI Ha 3a/a4ax, HAMEKH Ha KOTOphIE HJIM ONHCAHUSA KOTOPBIX COJEpXkarcs B
KOHTEKCTHBIX CLIEHAPUSX.

Boinosinenue padoTsbl:

B kauecTBe OCHOBBI AJi BBIMOJHEHUS JAaHHOW JaOOpaTOpHON pabOThI IpeaaraeTcs
WCIOJIB30BATh OJJHO U3 paHee pa3padOTaHHBIX UMM MPHUIIOKCHUN.

Ipenvernass o0gactb W cpepa npuMeHeHus. I[IpaBuiIbHOE ONpeneNeHUEe STHX
aCIIeKTOB SIBIISIETCS OCHOBOM st pa3paboTku Ul B 4acTHOCTH M BCEro MPUIIOKEHHUS B IIETIOM.
OmnpenelieHue 1eieBoi ayIMTOPUN, HATIPABIICH HA BBIJICTICHUE U3 OOIIEH MacChl rpyMIbl (WU
TpyIII) TOTEHIMAJIbHBIX IOJIb30BaTeNe pa3pabaTeiBaeMoOl IMporpamMMmbl. EcTecTBeHHO, YTO
[eNM, 3a/la4d, CIMOCOOHOCTM M BO3MOXKHOCTH TPYIIN TOJb30Bareneld OyIyT CyIIECTBEHHO
pa3auyaThes.

Mopaenbs nmoab3oBatens, WM npoghuiv, GopMUpPYETCS B pe3yJIbTaTe aHAIM3a LEJIEBBIX
rpynn. OHa oTpaxaeT Haubosiee OOIIME YepThl, XapaKTEepHbIE JUIsl MIPEICTAaBUTENEH TPYMIbI U
MOJXKET IPEJICTABIISATh CIASAYIOUIYI0 HHPOPMAIIUIO O IT0JIb30BaTeNe:

—  COIMaJbHBIE M JeMOorpadUuecKnue XapaKTepUCTUKU (BO3PACT, MOJ, OCHOBHOM SI3BIK, POJ

3aHSTHUH, TOTPEOHOCTH, IPUBBIYKHU U T.I1.).

—  YpOBEHBb KOMITBIOTEPHOW TPAaMOTHOCTH.

— 1IeJIb U 33J1a4H, pelIaeMble MOJIb30BATEIEM.

- Ookpyxkenue (paboduee MecTo, KOHPUTypausi  OOOpyJOBaHUS, HCIOIb3yeMas

OTIEpallMOHHAS CHCTEMA U T.II.)

- TpeOoBaHMs, CIEIU(UIHBIE TSI KOHKPETHOH IEJICBON TPYIIIIHL.

[locne BbIIENEHUS OJHOTO WJIM HECKOJIBKHUX OCHOBHBIX IMpoduieil moyb3oBarenel u
oTpeseNIeHUs 3a/1a4, CTOSAUINX Mepe HUMU, IEPEXOIAT K CIEAYIOEMY 3Tally MPOEKTUPOBAHMUSL.
OH CcBsI3aH C COCTaBJCHHEM I0JIb30BATEJIbCKUX cueHapueB. ClieHapuili — 3TO OIMCAHUE
NEMCTBUM, BBIMOJHSAEMBIX MOJB30BATEIEM B paMKaxX pEIICHHUs KOHKPETHOW 3ajaud Ha MyTH
JNOCTHXKEeHHs ero 1enud. O4eBUIHO, YTO JOCTUTHYTh HEKOTOPOM IeJI MOYKHO, pemiasi psij 3aaad.
Kaxayro mx HUX MOJBb30BaTelb MOXET peliaTb HECKOJbKHUMH CHOCOO0aMH, CIEAO0BATENbHO,
JOJDKHO OBITh CPOPMUPOBAHO HECKOIBKO cIlieHapueB. Uem Oosbiie ux OynIeT, TEM HUIKE
BEPOSITHOCTH TOT'0, YTO HEKOTOPBIE KIIFOUEBbIE OOBEKTHI U ONEepaluu Oy yT yIyIIeHbI.

dopma npeacTaBieHUs pe3yJbTara:

1. Texkct nomken ObITh Hanucan mpudtom Times New Roman, 12. UHTepBan mexmay
cTpokamu U a63anamu — 1,5. OtcTym cnesa 1,5. OpueHTarus TekcTa — 1o MUPUHE
cTpanulbl. CKpUHIIOTH HEOOX0AMMO noanucarh. Hazpanue nmpakTuieckoi padoThl,
1e1b paboThl, X0/ pad0ThI, BEIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI I0JIKHBI OBITH
BBIJICTICHBI dKUPHBIM IIPUPTOM.
3axiitoueHue (BHIBOJIBI).

3. CHuCOK HCIONIb3yeMOH JIUTEePaTyphI.
KoHTpoJibHBIE BOIPOCHI:
Uro takoe uHTepderic?
Kakwue Tumbl monp30BaTeNIbcKUX HHTEP(HENHCOB CyIIECTBYIOT?
[lepeuncnure 3Tanbl pa3pabOTKH MOIH30BATENBCKUX UHTEP(EICOB?
K kakomy Tumy uHTEpdeicoB OyaeT OTHOCHUThCS HHTepdeiic, pa3paboTaHHBI B
JTaHHOU 1abopaTopHO paboTe?
Kakue monenu nHTEepQeiicoB CymecTByoT?
Kakas moniens unTepdeiica OyneT ucnoip30BaHa B JaHHOU pabore?
Yto Takoe guanor?
Kakue TUIbI 11anoroB CymecTByoT?
Kakue ¢opmsl auanora Bel 3Haere?
10 Kakoii Tun auanora u xakas ¢popma quasnora OyJeT UCIoIb30BaHa B JaHHOH padote?
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Kpurepun onenkn:

PaboTa BBINOJIHEHA TOJHOCTBIO U HE COJACPKHUT OIMIMOOK, CTYJACHT y4el M PacCMOTpel
0COOEHHOCTH MPEIMETHOM 00JIaCTH ¥ TPAMOTHO MPEACTABUI OTYET — OLIEHKA KOTINIHOM.

PaboTa BbIoNHEHa MOTHOCTBIO, HO COAEPXKUT HEe 0osiee ABYX OMIMOOK, CTYyIEHT yuel H
paccMoTpesl OCOOCHHOCTH TMpEAMETHOW 00JacTh M TPaMOTHO MPEACTaBUI OTYET — OLEHKa

«XOPOILIOY.
PaGora BpImOnHEHa ¢ omMOKaMy, CTYAEHT HE IOJHOCTbIO YyY€l M PAcCMOTPEN
0COOCHHOCTH  MpPEJMETHOW OOJIaCTH W MPEACTaBWJ  KpPAaTKMH  OTY4ET —  OIEHKa

«YZOBJIETBOPUTEIHHOY.
PaboTa BeImonHEHa ¢ TPyOBIMU OIIMOKAMHU, CTYJICHT HE Y4el OCOOCHHOCTH IMpPEeIMETHOU
0051acTH, OTYET COCTABIIEH HEIPAMOTHO — OLIEHKA «HEYI0BICTBOPUTEIHHOY.
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Tema « AHCTpyMeHTApPHIi TECTHPOBAHMUSA U AHAJIM32 KaYecTBa
NMPOrpaMMHBIX CPe/ICTB)
JlaGopatopnas padora Ne 9. PazpadoTka TecTOBBIX MOAYyJIel MPoeKTa /sl TECTHPOBAHUS
OT/AeJbHBIX MOIYJIei

Henb: Os3HakomieHHe C BUAAMHU  ONTHUMM3ALMM  IPOIPAMMBI,  ONTHUMM3ALMS

UHIUBUAYAIbHOI'O MOJIYJIS IO BBIOpaHHOMY IapaMeTpy (BpeMsl BBIIIOJIHEHUS, 00bEM MaMATH).
Boinosinus padory, Bel Oynere:
ymembp:

— ¥9. oueHuBaTh pazmMep MUHUMAJIHLHOTO HAOOpa TECTOB.

— VY10. pazpabaTbIiBaTh TECTOBBIC MTAKETH U TECTOBBIC CIICHAPHH.

— VYI11. BBISIBJISTH OIIMOKUA B CHCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CHeIU(UKAITII.

— V12 wucnonb3oBaTh paziMYHbIE TPAHCIOPTHBIE MPOTOKOJBI M CTaHAAPTHI

(dhopmaTupoBaHUS COOOIICHHIA.
— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— V16 BBINOJHATH Py4YHOE M ABTOMATU3UPOBAHHOE TECTUPOBAHHME IMPOIPAMMHOIO
MOJLYJISL.

MarepuanbHoe o0ecnieyeHne: IEPCOHAIBHBIN KOMIBIOTEDP, Cpea MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3ananue:

Pa3paboraTe TecToBBIE MOAYyJEH MpOEKTa A TECTHUPOBAHUS OTIEIbHBIX MOIYJEH,
MIPOBECTH ONTUMM3ALIMIO IPOrPaMMbl IO BHIOPAaHHOMY HTapaMeTpy.

KpaTkue Teopernueckue cBeeHHs:

Ontumuzanuss — mnpeoOpa3oBaHUE MPOrPAMMBbI, COXpaHSIOIIEe €€ CEeMaHTHKY
(KOHCTPYKIIMH SI3bIKa MPOTPaMMHUPOBAHUS), HO YMEHbILIAIOIIUE €€ pa3Mep U BpeMsl BHITIOITHEHHUS.

Bupl ontumMu3anys nporpaMMsl:

. riobanpHas (Bcel mporpamMmel);

o JOKaidbHas (HECKOJIBKMX COCEIHUX OIEpaTopoB, OOPa3yIOMMX JTHHEWHBIN
Y4acTOK);

. KBaswIOKalibHast  ((pparMeHTOB mporpamMmbl  (UKCHPOBAHHOW  CTPYKTYPHI,

HarpuMmep, IUKIIOB).

Crioco0bl ONTUMU3AIUH:

1. Pasrpy3ka y4acTKOB MOBTOPSIEMOCTH: BBIHECEHHE BBIYMCICHHM M3 MHOTOKPATHO
MPOXOJUMBIX HCIOJHSIEMBIX YYacTKOB MPOTrpaMMbl Ha YYaCTKU MPOrPAMMBI,  PEAKO
npoxoaumeie. TakuMm o0pa3om, 3TO mpeodpazoBaHue Tela UK WK PEKYPCUBHBIX MTPOLIETYD.

2. YnpouieHue ASUCTBUI: yIydllleHHE MPOrpaMMbl 32 CYET 3aMEHbI TPYMI BbIYMCICHUI
Ha TPYIIy BBIUUCICHUN, JAIOMIMX TOT K€ PE3ylbTaT C TOYKU 3PEHHs] BCEH MPOrpaMMBbI, HO
HMMEIOIUX MEHBIIYIO CJI0KHOCTbD.

a) yOpolleHue AeUCTBUN MPOUCXOAUT IIPHU 3aMEHE CIIOKHBIX OMEpaIiili B BHIPAKEHUAX
6onee npocteiMu: X / 0.4 -> x*0.25;

0) mpeoOpa3oBaHue MO OOBEAWHEHUIO WM PACUWICHEHUIO ITUKJIOB, MO IMEPECTaHOBKE
3aroJIOBKOB IIUKJIOB, MO YJaJICHUIO U30BITOYHBIX BEIPAKEHUH (3aMEHE WX Ha NIEPEMEHHYIO).

3. Peanuzanusi neiicTBus: NEHCTBUS HAJ KOHCTAaHTaMH 3aMEHSIOTCS HAa KOHCTAHTHI,
JUKBHUJIAIUSI KOHCTAHTHBIX paclio3HaBaTeliel -3aMEHa YCJIOBHOTO oOrepaTopa Ha OJHY U3 €ro
BETBE, €CJIH ero BEIOUpaloIllee YCIOBHUEe-BhIpaXEHHE UMEET TOCTOSTHHOE 3HAUCHHE; YIalleHUe U3
MIPOrpaMMbl HEHYKHBIX MEPECHUIOK BUA:

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

4. Ywuctka mnporpammbl (yJalleHHE HEHY)XHBIX KOHCTPYKIHWHN): HEJOCTHURKUMBIX
ONepaToOpoOB, CYIIECTBEHHBIX OMEPATOPOB, HEUCIIOIb3YEMbIX IEPEMEHHBIX, BUIOB, ONEpaLiil.

5. CokpamieHue pasmepa MporpamMMbl: BBIHECEHHWE OJIMHAKOBBIX KOHCTPYKIMI B
HAYalbHYI0 WJIM KOHEYHYIO TOYKY IPOTPaMMBI; MOUCK B TpOrpaMMe MOXOXKHUX OOBEKTOB U
(hopMUpOBaHKE UX B BHJIE TIPOIEAYPHI.
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6. DKOHOMHS TaMATH -yMCHBIICHHE O0beMa TaMSTH, OTBOAWMBIC IO
nH(OpMaIMOHHBIE 00BEKTHI IPOTPAMMEI (HAIIPUMEP, apaMeTPhI MPOIICIYPHI).
Boinosinenue padoTsbi:

1. JIns “HOUBUAYATBHOTO MOJYJISl BBIOPATh MapamMeTp ONTHUMH3AIUN U ONPEICIUTh €To
KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

2. IIpoBecTr ONTUMHU3AIMIO TPOTrPAMMBI 110 BEIOPAHHOMY MapaMeTpy.

3. CpaBHUTH XapaKTEPUCTHKHA MCXOAHOTO MOIYJISI W MOJIYJiA, TOJY4YEHHOTO B
pe3yabTaTe ONTUMHU3AIINH.

4. Odopmuth O0TYET, CcOACpKAMUN ONHUCAHUE, OOOCHOBAHHE W  PE3YJIbTATHI
ONTUMHU3AINH MPOTPAMMBI.

dopma npeacTrasiieHus pe3yJbTara:

1. Texkct nomxkeH ObITh HanucaH mpudTom Times New Roman, 12. MaTepBan mexay
cTpokamu u ab3amamu — 1,5. Orctyn cnesa 1,5. OpueHTanus TekcTa — o HIMpUHE
cTpaHulbl. CKpUHIIOTHI HEOOX0AMMO noanucarh. Hazpanue nmpakTuueckoi paboThl,
1e1b paboThl, X0/ padOThl, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BBIJIEJIEHBI KUPHBIM IIPUPTOM.

2. 3akmodcHHE (BBIBOJIBI).

3. CHucoK HCIOB3yeMOH TUTepaTyphI.

KoHTpoJibHBIE BONIPOCHI:
1. [Touemy HEOOXOAMMO POBOAUTH ONITUMHU3ALINIO, & HE MUHUMHU3AILIUIO IPOTrPaMMBbI?
2. Ot yero 3aBUCUT BBIOOP METO/1a ONITUMHU3AIIAH ?
3. Ilouemy 60BIIIOE BHUMAHHE YICISIETCS TUKINYECKUM ydacTKaM?
4. K xakuM HeKeJIaTeJIBHBIM ITOCIEICTBUAM MOKET IIPUBECTU ONITUMHU3ALNAA?
Kpurepun oueHku:
PaboTa BBINOJIIHEHA MOJHOCTBIO U HE COJACPAKHUT OIIMOOK, CTYJEHT ydel M paccMOTpeln
0COOEHHOCTH MPEIMETHON 00JaCTH U IPAMOTHO MPEACTABUII OTYET — OLIEHKA «OTJINYHOM.
PaboTa BeIMOTHEHA MOJHOCTHIO, HO COJIEPKUT HE OOJiee NBYX OMIMOOK, CTYJCHT y4ell U
paccMoOTpesl OCOOCHHOCTH TMpEeAMETHOM 00JacTh M IpaMOTHO MPEJACTaBUI OTYET — OLEHKa

«XOPOIILIOY.
PaGora BpImonHEHa ¢ oOmMOKaMH, CTYACHT HE TMOJHOCTbIO Yy4el M pPaccMOTpes
OCOOCHHOCTH  MpEeAMETHOM O0JlacTh W MPEeACTaBUI  KpaTKUil  OT4eT —  OleHKa

«YIOBIETBOPUTEIHHO.
PaGota BeImonHeHa ¢ TpyObIMH OLIMOKaMH, CTYJICHT HE y4el OCOOCHHOCTH MPEAMETHOM
001acTH, OTYET COCTaBJICH HEIPAMOTHO — OILIEHKA «HEYI0BJIETBOPUTEIILHOM.
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Tema « MHCTpYMeHTAPHIi TECTUPOBAHMS M AHAJIN3Aa KaYecTBa
NMPOrpaMMHBIX CPe/ICTB)
IIpakTuyeckas padora Ne 4. BoinosiHeHue (PYHKIMOHAJIBLHOIO TECTHPOBAHUS
Heas: onmcats HAOOP TECTOBBIX crieHapueB s Bepudpukamuu [10. OnTuMu3upoBaTh
TECTOBBIN Habop. HayuuThest COCTaBIATH crienn(UKALUIO [Tl pa3paboTKH TECTOB.

Boinosinus padorty, Bel Oyaere:

ymemp:
— ¥9. oueHuBaTh pazmMep MUHUMAJIHLHOTO HAOOpa TECTOB.
— V10. pa3pabaTsiBaTh TECTOBBIC MTAKETHI H TECTOBHIC CIICHAPHH.
— VYI11. BBISIBJISTH OIIMOKUA B CHCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE CHEIU(UKAIIH.
— V12 wucnonp3oBaTh paziMYHbIE TPAHCIOPTHHIE IPOTOKOJIBI M CTAaHAAPTHI

(dhopmaTUpoBaHUS COOOIICHHIA.

— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— VY14 opranu3oBbIBaTh NOCTOOPaOOTKY JTaHHBIX.
— V16 BBINONHATH Py4YHOE M ABTOMATU3WPOBAHHOE TECTUPOBAHUE IMPOTPAMMHOIO

MOJLYJISL.
— V17 wucnonb3oBaTb HHCTPYMEHTAJIbHBIE CPEJICTBA OTIAAKH I[POTrPAMMHBIX
MIPOJYKTOB.
MarepuanbHoe ob0ecneyeHme: IIEPCOHAJIbHBIN KOMIIBIOTED, cpena
nporpammupoanus Visual Studio 2019.
3ananue:

CoctaBuTh crneuuuKanuio Uisi TECT [AW3aifHa cailTa, COIVIACHO BallleMy BapHaHTy,
HCIIOJIB3Ys MOJYYCHHBIC BBIIIC 3HAHUSA. OCHOBBIBasICH Ha CHeHI/I(l)I/IKaHI/II/I Tpe60BaHHﬁ, Harucarthb
Ha0op TeCT-KEeICOB AJIs TECTUPOBAHMS CalTa.

Kparkue TeopeTuueckue cBeleHHA:

OyHKIIMOHATBHOE TECTHPOBAHWE pAacCMATpUBACT 3apaHee YKa3aHHOE IIOBEICHHE W
OCHOBBIBACTCSI Ha aHaim3e crenudukanuii (QyHKIMOHAIHHOCTH KOMITOHEHTA WJIM CHUCTEMBI B
TIEJIOM.

@OyHKIIMOHATBHBIC TECTHI OCHOBBIBAIOTCS Ha (DYHKITUSX, BBITOTHIEMBIX CHCTEMOM, H MOTYT
MIPOBOJIUTHCSI HA BCEX YPOBHSIX TECTUPOBaHUS (KOMIIOHEHTHOM, WHTETPAIMOHHOM, CHCTEMHOM,
npueMouHoM). Kak mpaBwiio, 3TM (YHKIHMU OMKCHIBAIOTCS B TPEOOBAHUIX, (YHKIIMOHATBHBIX
crienu(UKaIUsIX WIKA B BUJIC CITy4aeB HCIIOJIB30BAHHS CUCTEMBI (USE cases).

TectupoBanue HyHKIIMOHATLHOCTH MOXKET TIPOBOJIUTHCS B JIBYX aCIEKTaX:

1. tpeGoBaHus
2. OuW3HEC-TIPOIIECCHI

TectupoBanre B MEPCIEKTUBE  «TPeOOBaHUS»  HUCHONB3YeT  CHenH(pUKAUI0
(GYHKIIMOHATBHBIX TPEOOBAaHUI K CHCTEME KaK OCHOBY JUIsl JM3aliHa TeCTOBbIX ciydaeB (Test
Cases). B aTom ciiyyae He0OXOAMMO ClIENaTh CIMCOK TOTO, YTO OYJIET TECTHPOBATHCS, a YTO HET,
MPUOPUTE3UPOBATh TPEOOBaHHMS HAa OCHOBE PHCKOB (€CIIM 3TO HE CJEIaHO B JOKYMEHTE C
TpeOOBaHUSAMH), @ Ha OCHOBE ITOTO MPHOPUTE3UPOBATh TECTOBBIC CIICHApUHU (test cases). ITo
MO3BOJIUT C(HOKYCUPOBATHCS U HE YIIYCTUTH IIPU TECTUPOBAHUU HanOOIee BXKHBIN (DyHKIIMOHAIT.

TectupoBaHue B IMEPCIEKTUBE «OU3HEC-TIPOIECCHI» HCMOIb3yeT 3HAHHE ASTHX CaMbIX
OM3HEC-TIPOIIECCOB, KOTOPHIC OMUCHIBAIOT CIICHAPHH €XKEIHEBHOT'O MCIOJIB30BaHUS CHCTEMBbI. B
ATOM TMEPCIEKTUBE TECTOBBIC CIICHApHHU (test scripts), Kak MpaBHIIO, OCHOBBIBAIOTCS Ha CITydasx
HCIIOJIb30BaHUs cucTeMbl (USE Cases).

[MpeumymrecTBa pyHKIIMOHATLHOTO TECTUPOBAHHUSL:

— UMUTHPYET PAKTUYECKOE HCIIOJIb30BAHHE CUCTEMBI;

HenocraTku (GyHKIIMOHATBHOTO TECTUPOBAHHMS:

— BO3MOXKHOCTh  YNYIIEHUS JIOTMYECKHX OIMMOOK B  MPOTPaMMHOM
obOecrnicyeHuN;
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— BEPOSITHOCTH U30BITOYHOT'O TECTUPOBAHMS.

JIOCTaTouHO  pacmpoCTpaHEHHOW  SBISETCS ~ aBTOMAaTH3alMs  (PyHKIMOHAIBHOTO
TECTUPOBAHUSI.

Tecmoswiii ciyuau (Test Case)

TecroBrblii cayyaii (Test Case) - 310 apredakrt, ONUCHIBAIOIINI COBOKYITHOCTh ILIAroB,
KOHKPETHBIX YCJIOBHW M TapaMeTpoB, HEOOXOIUMBIX IJISi MPOBEPKH PEANTH3ALUN TECTUPYEMOU
GbyHKIMU WK e€ 4acTu.

ITox Tect kelicoM NOHUMAETCS CTPYKTypa BUIA:

Action > Expected Result > Test Result

[Tpumep:
Action Expected Result Test Result
(passed/failed/blocked)
Open page | Login  page s | Passed
"login” opened

Buowi Tecmogwvix Cnyuaes

TecT kelchl pa3aesitOTCs 10 0KUIAEMOMY PE3yIbTaTy Ha TO3UTUBHBIE U HETAaTUBHBIC:

[To3UTHBHBIN TECT KEWC MCTMOJB3YeT TONBKO KOPPEKTHBIE JaHHBICE M TIPOBEPSET, UYTO
MIPUIIOKEHUE TTPABUITLHO BBHITIOTHUIIO BBHI3BIBAEMYIO (DYHKITHIO.

HeraTuBHBIN TecT Keic onmepupyeT Kak KOPPEKTHBIMU TaK W HEKOPPEKTHBIMHU JTaHHBIMHU
(MuHEUMYM | HEKOPPEKTHBIN MapaMeTp) U CTABUT IEJIbIO MPOBEPKY UCKITIOYUTEIIBHBIX CUTYyaIUil
(cpabaTeIBaHHE BAIUIATOPOB), @ TAK)KE MTPOBEPSET, YTO BhI3bIBaCMasi MPIIIOKEHUEM (DYHKITHS HE
BBITIOJTHSIETCSI TP cpabaThIBAaHUHU BaTuaaTOpa.

Cmpyxmypa Tecmosvix Cnyuaes (Test Case Structure)

Ha mpocTtopax MHTepHETa BBl CMOXET€ HAWTH OYE€Hb MHOTO MH(OpPMALMHU O CTPYKType
TECT KeiCOB, YpOBHE UX JAETaIN3allMU U KOJWYECTBE MIPOBEPOK B HUX, sI COOMPAIOCh paccKa3zaTh
0 MOAXO0/Ie UCTIOJIB3YEMOM MHOM, U KOTOPBIN 51 X0Uy HPEUI0KHUTh UCIIOJIB30BATh BaM.

Kaxx bt TecT Kelc JOKEH UMETh 3 YacTu:

PreConditions CHucoKk JEHCTBHM, KOTOpbIE TPUBOMAT CHCTEMY K COCTOSHHIO
NPUTOJHOMY JUIS TPOBEICHHS OCHOBHOM TMpOBepkH. JIMGO cCrmcok
YCIIOBHH, BBIMOJHEHHE KOTOPBIX TOBOPUT O TOM, 4YTO CHCTEMa
HaXOJUTCS B IIPUTOJHOM JUIS IIPOBEICHUSI OCHOBHOTO TECTa COCTOSHUSL.

Test Case | Cnucok IeicTBHIA, MEPEBOAANIMX CUCTEMY W3 OJHOTO COCTOSHHS B

Description Ipyroe, JJsl TONYy4YeHHUs] pe3ysibTaTta, Ha OCHOBAaHUH KOTOPOT'O MOXKHO
Cllenath BBIBOJL O VJIOBJCTBOPCHHH pEajH3allid, ITOCTaBICHHBIM
TpeOOBAHUAM

PostConditions Cnucok  JCWCTBUH, MEPEeBOAANIMX CHCTEMY B IIEPBOHAYAIbHOE

cocTosiHue (COCTOSIHME JI0 MPOBEACHHMS TecTa - initial state)

IMpumeuanue: Post Conditions e siBisieTcst 00s3aTeNIbHON YacThi0. DTO CKOpee BCEro -
MPaBWJIO XOPOWLIEro TOoHA: "Hamycopuia - yoepu 3a coboil". DTo 0COOEHHO aKTyalbHO MpU
aBTOMATU3UPOBAHHOM TECTUPOBAHWH, KOTJIa 32 OJMH MPOTOH MOXKHO HAMOJHHUTH 0a3zy JaHHBIX
COTHEM WIN JJaXKe ThICAYEH HEKOPPEKTHBIX TOKYMEHTOB.

IIpumep TecT kelica:

do A1, verify B1

do A2, verify B2

do A3, verify B3

B mnpuBeneHHoM mnpumepe KoHeyHas mpoBepka - B3. DTo 3HAYUT, YTO MMEHHO OHA
sBisieTcss  kioueBo. 3HauuT, Al u A2 - 3T0 JCHCTBUSA, NPUBOAAIINE CHCTEMY B
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tectonpurogHoe coctostuue. A Bl u B2 - ycioBus Toro, 4to cuctemMa HaXOJUTCSl B COCTOSIHUU
MIPUTOJTHOM JJIsl TecTUpoBanus. Takum 06pa3oM UMeEeM:

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 maHHOM mpuMepe He OBLIM ONHMCAHBI, HO IO JIOTMKE Beled HaI0
BBINIOJIHUTH 1Iaru, KOTOpbI€ Obl BEPHYJIHU CHUCTEMY B IEPBOHAYAJIbHOE COCTOSIHHE. (Hampumep,
YIQUTAIINA CO3JITAHHYIO 3aMUCh, MJIA OTMEHUIIN Obl HI3MEHEHHUSI, C/IETTaHHBIC B JIOKYMEHTE).

Teneps otBeTuM Ha Bompoc: "[louemy nanHoe pa3dueHue y100HO UCIONb30BaTh?"

OTBeT: KOHEUHas pPOBepKa OJHA, T.€. B Ciydae eciu TecT mpoBaieH (test failed) Oymer
Cpasy SCHO u3-3a 4yero. T.K. eciiy MpoBaJIbHBIMU OKaXyTcs npoBepku B1 u/unu B2, To TecT keiic
Oyner 3abnokupoBaH (test blocked), m3-3a Toro, 4to (yHKIIMIO HEBO3MOXXHO TPHUBECTH B
TECTONPUTOJHOE COCTOSIHUE (COCTOSIHUE TIPUTOTHOE [UTS TIPOBEICHHUS TECTUPOBAHHMS), HO 3TO HE
3HAYUT, YTO TeCTUpyeMasi PYHKIHs 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

Hemanusayus onucanus mecm reticos (Test Case Specification)

BbeITyeT MHOro pa3HbIX MHEHUH 00 YpOBHE JA€TaJM3allMy MpPU HANHWCAHUMU TECT KEeWCOoB, a
TaK)Ke KOJIMYECTBE IPOBEPOK B OJHOM TeCT Kelice. Bece oHM mo-cBoeMy mpaBuibHblE. Moe
MHEHHE, YTO YPOBEHb AETAIM3ALUU TECT KEWCOB JOJKEH ObITh TaKoB, 4TOObI OOecreyuBaTh
pa3yMHOE COOTHOILIEHNE BPEMEHHU ITPOXOKIACHHS K TECTOBOMY ITOKpbITHIO. T.€. 0 Tex mop, noka
MOKPBITHE TECTaMHM ONpPEAETICHHOro (yHKIMOHAa HE MEHsSeTCs, MOXXHO YMEHbUIAaTh
JETAIU3ALUIO TECT KEHCOB.

[Ipumep TecT keiica 1:

HpOBepKa OTO6pa)KCHI/I${ CTPAaHUIBL

HelicTBue OxunaeMsblil pe3ynbTar PesynbTar
TecTa
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OTtkpbITh cTpanully "Bxon B cuctemy” - Oxno "Bxox B cucremy"

OTKPBITO
- Hassanme oxHa - Bxonmg B
CUCTEMY

- JloroTnm KOMITAaHUH
oToOpaxaercs B IPaBOM

BEPXHEM YTy
- Ha ¢dopme 2 mons - Umsa u
[Tapons

- Knonika Bxon gocrynna

- Ccpuika "3a0bu1 mapoisp" -
JOCTYITHA

[Ipumep TecT keiica 2:

Hazpanue: IIpoBepka oToOpaskeHUsI CTPaHHULIBI

HeiictBue: OTKpbITh cTpanuly "Bxox B cucremy"

[IpoBepka: IlpoBeppTe, uTO OTOOpakaemas CTpaHUIA COOTBETCTBYET CTpaHMIE Ha
kapTuHKe | (1 mpunaraem uzoOpaxkeHue ctpanulsl "Bxon B cucremy")

B npumepe 1 u 2 nokpeiTue OyneT olMHAKOBBIM, HO BOT BpeMs, KOTOpO€e MOTpedyeTcs s
MPOXOXKACHHS, OyAeT pasHbIM. MHE KaKeTCsl, 4TO BTOPOM MpuMep OyAeT Jaxke HarjisHee.

B nomonHeHue xoudercs ckas3aTh, YTO pEIIEHHWE O BHJE TECT Keiica M JeTalu3allH ero
ONMCaHMs TPUHUMAET YEJIOBEK, OTBETCTBEHHBIN 3a ero cosnanue - Tect Huzaitnep wimm Tect
AHanmuTUK, OOJaJarOIIMii HEOOXOAMMBIM OTBITOM, W KOTOPBIM 3HAET TECT AWU3aiH HE IO
HACJBIIIKE W HMMEET OMBIT MPAKTUYECKOT0 MPUMEHEHHUs TEXHUK TEeCT au3aiiHa. Bo MHOrmx
KOMITAaHUSIX ATa POJIb HE BBIACISACTCS OTNIEIBHO, a JOBEPSIETCS] OOBIYHBIM TECTUPOBIIUKAM, YTO B
clly4yae HeOCTaTOYHOU KBaJIM(UKAIIMK MOXKET MIPUBECTHU K MEPENHCKe TeCT KEHCOB.

Tecm Juzain (Test Design)

Tect muzaitH — 310 3Tam mporecca TectupoBanus [10, HA KOTOPOM MPOEKTUPYIOTCA U
CO3/1al0TCA TECTOBbIE ciy4yau (TECT KEWChI), B COOTBETCTBUM C OINpEACIEHHBIMU paHee
KPUTEpUSIMH Ka4eCTBA U LEISIMU TECTUPOBAHMSL.

Ilnan pabomsi Hao mecm OU3AUHOM

aHAJIM3 MMEIOIIUXCS  TMPOEKTHBIX  apTedakToB: JOKyMeHTanus (creunudukanuy,
TpeOOBaHUs, IUIAHBI), MOJICJIHU, UCTIONHSAEMBINA KO U T.1.

Hanucanue crnenudukanuu no tect au3anny (Test Design Specification)

MIPOEKTUPOBAaHKE U CO37aHne TeCTOBbIX ciayyaeB (Test Cases)

Poau, omeemcmeernnvle 3a mecm Ou3aiiH

Tect ananutuk - onpexaensier "UTO tectupoBats?"

Tect nuzaiinep - onpenenset "KAK Tectuposars?"

[Tonpocty roBops, 3ajaya TeCT aHAJIUTUKOB M JU3aHEPOB CBOJUTCS K TOMY, YTOOBI
WCIOJIb3YSl Pa3IMYHbIe CTPATErMH U TEXHUKH TECT IU3aiiHa, CO3/1aTh HAOOp TECTOBBIX CIy4yaes,
00eCreurBaOIIUNA ONTUMAIBHOE TECTOBOE MOKPHITHE TeCTUpyeMoro mpuioxeHus. OnHako, Ha
OOJIBIIMHCTBE IPOEKTOB AT POJIM HE BHIACISAETCS, a JOBEPSETCS OOBIYHBIM TECTUPOBIIUKAM, UYTO
HE BCErJa MOJIOKUTEIBHO CKa3bIBAETCS HA KAueCTBE TECTOB, TECTUPOBAHUU U, KAK U3 3TOTO
ClIelyeT, Ha Ka4eCTBE MPOrPaMMHOr0 o0ecreueHus (KOHEYHOTO MPOIYKTa).

Texnukxu mecm ouzauna (Test Design Technics)

MHorue nrOAM TECTUPYIOT M THUIIYT TECTOBbIE ciiydan (test cases), HO HE MHOTHE
MOJIb3YIOTCS CIIELMATbHBIMU TEXHUKaMU TeCT au3aiiHa. [loctemeHHo, HaOMpasch OMbITA OHU
OCO3HAIOT, YTO TIOCTOSHHO [IENal0T OJHY M Ty K€ paboTy, MOIAIOIIYIOCS KOHKPETHBIM
npaBuiiaM. M Torna oHM HaxXoJAT, YTO BCE 3TU MPaBUJIA YK€ OITUCAHBI.

[IpennaraeM BaM O3HAKOMHUTHCS C KpPaTKUM OIMKMCaHWEM HamOojee pachpoCTpaHEHHBIX
TEXHUK TECT Ju3aiiHa:
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DksuBaneHtHoe Pasnencuue (Equivalence Partitioning - EP). Kak npumep, y Bac ectb
JIMana3oH JOMyCTUMBIX 3HadueHuil oT 1 mo 10, BB JAOJDKHBI BRIOpAaTh OJHO BEPHOE 3HAYCHHE
BHYTPH MHTEPBaJa, CKaKeM, 5, 1 0OJTHO HEBEpHOE 3HaUeHNe BHE HHTepBaia - 0.

Ananus ['pannunbix 3nauenui (Boundary Value Analysis - BVA). Eciu B3sth npumep
BBIIIC, B KAa4yeCTBE 3HAYCHUU /I TO3UTHBHOTO TECTHPOBAHUS BBIOEPEM MUHUMAIBHYIO W
MakcumanbHyto Tpanuisl (1 u 10), u 3Hadenus Oonpire u Menbpme rpanun (0 u 11). Ananu3
TPaHUYHBIX 3HAYCHUH MOXKET OBITh MPUMEHEH K TOJISM, 3aIucsM, QaiiaM, WM K Jr00ro poaa
CYIIHOCTSIM, UMEIOIIIUM OT'paHHYCHHS.

[puuuna / Caencrue (Cause/Effect - CE). Dt0o, Kak mpaBuiio, BBOJ KOMOWHAITHA
yCclIOBUM (MpUYMH), A TojdydeHuss orBera oT cucrembl (CnencrBue). Hampumep, Bbl
poBepseTe BO3MOXKHOCTh J00aBIATh KJIMEHTA, MCIIOJIB3Ysl OINpPENENICHHYI0 AKpaHHYI0 (opmy.
Jist aToro Bam HEOOXOAUMO OyJEeT BBECTH HECKOJBKO Moseu, Takux kak "Wmsa", "Anpec",
"Homep Tenedona" a 3atem, HaxaTh kHONKY "JloOaButh" - sta "llpuunua". Ilocne HaxkaTus
kHomKH "J[06aBUTH", cuctema n00aBlseT KIMEHTAa B 0a3y JaHHBIX W MOKA3bIBA€T €r0 HOMEP Ha
akpane - 310 "Cnexacraue".

[MpenyraasiBanue omudku (Error Guessing - EG). DT1o korja TecT aHaJUTHK HCIOJIb3YeT
CBOM 3HAHMS CHCTEMBl M CIIOCOOHOCTh K HMHTEpPIPETAlH Ccrenu(UKaluy Ha MPeaMeT TOTo,
yTOOBl '"mpenyragaTh' NpU KaKUX BXOJHBIX YCIOBHUSAX CHCTEMa MOXET BbBLAATH OLIMOKY.
Hampumep, cnenudukanys roBOpHT: "MOIB30BaTeNh JIOJDKEH BBECTH KOA'. TecT aHaIUTHK,
Oynetr mymath: "Uto, ecnu st He BBemy koa?", "UTo, ecnu s BBEIy HENMpaBWIbHBIN Kon? ", U Tak
naiee. JTO U €CTh MpeAyrabIBaHUE OITUOKH.

HUcuepnbiBatomee tectupoBanue (Exhaustive Testing - ET) - aro kpaiinuii cinydaii. B
mpejenax 3TOW TEXHWKH BbI JIOJDKHBI MPOBEPUTH BCE BO3MOXKHBIC KOMOWHAIIMU BXOJHBIX
3HAYCHUH, W B MPHUHIIUIIE, 3TO TOJHDKHO HAaWTH Bce MpoOsieMbl. Ha mpakTike mpuMeHeHHe 3TOro
METO/1a HE MPECTABISAETCS BO3MOXKHBIM, U3-32 OFPOMHOTO KOJIHYECTBA BXOIHBIX 3HAUECHUH.

[IpakTHueckoe MpUMEHEHHE TEXHUK TECT IU3aifHa MPU pa3pabOTKe TeCT KEHCOB

MHorue 3HaIT, YTO TaKO€ TECT AW3aiiH, HO HE BCE YMEKIOT €ro NpUMEHSATh. UTOOBI
HEMHOTO MpPOSCHUTh  CUTYallMl0, Mbl pEIIWId MpeIokKuTh BamieMy  BHHUMaHUIO
MOCIIEI0BATEIbHBIA MOAX0 K pa3paboTKe TECTOBBIX CIIy4aeB (TECT KEHCOB), UCIOJB3YS camble
MPOCTEUIIINE TEXHUKU TECT IU3alHa:

OxBuBasieHTHOE Paznenenue (Equivalence Partitioning), nanee B Texcre - EP

Ananu3 ['pannunbix 3nauenuii (Boundary Value Analysis), nanee B Tekcre - BVA

[IpenyraasiBanue ommdku (Error Guessing), nanee B Tekcre - EG

[Tpuumna / Cnenctue (Cause/Effect), nanee B Texcre - CE

[1nan pa3paboTKu TeCcT KecoB MpeaaaraeTcs CleayOIui:

1. Amnamm3 TpeGoBaHMIA.

2. Ormpenenenre Habopa TECTOBBIX TaHHBIX Ha ocHoBaHuu EP, BVA, EG.

3. Pa3pabotka mabmona Tecta Ha ocHoBanuu CE.

4. Hanucanue TecT KEHCOB Ha OCHOBAHHMU TEpPBOHAYAIbHBIX TPEOOBAHUM, TECTOBBIX
JAHHBIX U [IaTOB TECTA.

Jlanee Ha mpuMepe, pacCMOTPUM TPEIOKEHHBIN MOIXOI.

ITpumep:

[IporectupoBaTh (PyHKIHOHAIBHOCTH (OPMBI IpHEMa 3asBOK, TpeOOBaHUS K KOTOPOU
MIPEJIOCTABIICHBI B CIEAYIOUIEH Ta0dnuiie:

OnemMeHT Tumn snementa | TpeGoBanus
Tumn obpamiennst | combobox Habop naHHbIX:
Koncynpranus

[IpoBenenue TecTupoBaHUs
Pa3memnienue pekiamMsl
OwmuoOKa Ha cailte
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* - Ha IMpoUcCCC BBINMOJHCHUA OIICpallui IpUcMa 3asiBOK

HEC BJIUACT.

KonTaktHOE
JIUIIO0

editbox

1. O6s3aTeapHOE IS 3al0JIHEHUS

2. MakcuManbsHO 25 CHMBOJIOB

3. MUcnomp3oBanme mmdp ¥ CHOEIl CHMBOJOB HE
JIOITYCKAeTCs

KoHTakTHEBIHI
TenedoH

editbox

O06s13aTenbHOE /17151 3aI10JIHEHUS

Jonyctumbie cumMBoJIbl "+" 1 U pbl

"+" MOXHO MCIOJIL30BaTh TOJBKO B HaYaJie HOMepa
JHomnyctumbie popMaThl:

HauMHaeTcs ¢ moca - 11-15 uudp

+31612361264

+375291438884

6e3 mutoca - 5-10 udp, Harpumep:

0613261264

2925167

CooOrrienune

text area

1. O0s3aTenbHOE IS 3AII0THEHUS
2. Makcumansuag minHa 1024 cumBoiia

OtmpaBuTH

button

CocrosHue:

1. TTo ymomuanwuto - He aktuBHa (Disabled)

2. Tlocne 3anmonHeHHs 00S3aTENLHBIX ITOJIEH CTAHOBUTCS
aktuBHa (Enabled)

JleficTBUS mocie HaXKaTHsI

l. Ecniu BBeIneHHbIE JaHHBIE KOPPEKTHBI - OTIpaBKa
COOOIIIEHNS

2. Ecmu BBeaennbie nanHbie HE  KOppekTHBI -
BaJIMIAIIMOHHOE COOOIIEHNE

BapuanT ucnonb3oBanus (MHOTAa €r0 MOXKET U HE OBITh):

Person 1

1. Ananu3 TpeboBaHM

+« Data Added

Form

OK

NOK

i

Error on page

LII/ITEIGM, AHAJIU3UPYCM Tpe60BaHI/I${ " BBIACIIACM I ce0s CJICOAYIOIMINC HIOAHCHI:

— Kakue W3 IoJjici 00s3aTeIbHbIE JJIsL 3aII0JIHCHUS ?
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— MMEIOT JIU TOJIsl OTPAaHUYEHUS 10 IJTMHE WK 0 Pa3MEpPHOCTH (TpaHUIIbI)?
— Kakue U3 MoJel UMEIOT crienuanbabie GopMaTsl?

2. Onpenenenne Habopa TECTOBBIX JAHHBIX

OtTankuBasch OT TPeOOBAHWUU K IMOJSM, WCIOJNB3YsS TEXHUKUA TECT AW3aiiHa HaYMHACM
orpejeneHrne Habopa TECTOBBIX JaHHBIX:

— B 3aBUCHUMOCTHU OT TOTO 00s3aT€NbHOE I0JI€ WM HET, ONPEACIUM KAaKHE OIS
HEOOXOJMMO NIPOBEPUTHh Ha IIyCTOE 3HAYEHHUE, TaK KAK OHO MOXET BbI3bIBATh
ommnoKy (B pe3ynpTHpyromei Tabuie opaHXeBbIid BET)

— T.K. MCUEpIbIBAIOLIEE TECTUPOBAHUE HE MPEACTABISAETCS BO3MOXKHBIM H3-3a
OTPOMHOI'0 YHCJa BCEBO3MOXKHBIX KOMOMHAIMK 3HAYEHUH, B MEPBYIO OYepelb
HEOOXOIMMO OMPEIeTUTh MUHUMAIIbHBIA HA0Op NaHHBIX. JTO MOXXHO CHENaTh
HCTIOJIb3YS TaKUE€ TEXHUKH, kak EP u BVA. (B pe3yIbTUPYIOIIEH
Tabnuiie roxy0oil BET)

Ha d¢opme mnpucyrctByeT mose, uMeromee COocTaBHOM Tum (UUdphl UCHOIB3YIOTCS
COBMECTHO C CUMBOJIaMH), 00J1afaeT CreUalbHbIM (OPMATOM JIaHHBIX M TIO3TOMY BBIJIEJICHHE
TECTOBBIX JAHHBIX JJISl HETO - 3TO JAOCTAaTOYHO TPyJOeMKasl 3aj1ada. B mpenenax naHHoW paboOThI
OTPAaHUYUMCS TOJIBKO MPOCTOW MPOBEPKOM (POPMATOB M OCHOBHBIX TPEOOBAaHUW OMHMCAHHBIX B
(dhopme mprema 3asBOK.

[To 3aBepiieHNI0 TeHepal JaHHBIX UCIOJIb3Ys CTAHIAPTHBIE TEXHUKH, MOYKHO 100aBUThH
HEKOTOPOE KOJIMYECTBO 3HAYCHWM HA OCHOBAHUM JIMYHOrO ombiTa (TexHuka EG) - ato Oyner
HCIOJIb30BAHUE CIIEl]. CUMBOJIOB, OYEHb JJIMHHBIX CTPOK, Pa3HbIX (JOPMATOB JIaHHBIX, PETUCTPOB
B ctpokax (Upper, Lowwer, Mixed cases), oTpuniatenpbHbie U HyJEBbIE 3HAUYCHUSI, KEHBOPIBI
Null - NaN - Infinity u T.1. CroJJa MOXHO BKJIFOYHTH BCE, YTO BBI MOJIAraeTe MOXKET BBIBECTH
MIPUIIOKEHHE U3 CTPOos (B pe3yabTUpyIoliel Tabauiie pruoIeTOBBIN IIBET)

[Ipumeuanue:

OTMeTHM, YTO KOJMYECTBO TECTOBBIX NAHHBIX MOCJIE€ OKOHYATEIbHOW reHepanuu Oyaer
JOCTATOYHO OOJIBIINM, JaXe MPU UCTOIb30BAaHUH CIIEUATbHBIX TEXHUK TeCcT au3aiiHa. [loatomy
OTPaHUYUMCS JIUIIb HECKOJbKUMM 3HAUYEHUSMU ISl KaKJIOro MOJsl, TaK KaK Ledb JaHHOMN
paboThl TOKa3aThb HMMEHHO MPOLECC CO3JIaHUSl TECT KEHCOB, a He TMpolecc MOIyYeHUs
KOHKPETHBIX TECTOBBIX JaHHBIX.

2.1 BbIO0p TECTOBBIX TaHHBIX JIJIS1 KXKJOTO OTIEIHHO B3SATOTO OIS

[Tone Tun obpamenus. Tak kak Bce AaHHbBIE BXOJAT B 1 Kiacc SKBUBAJICHTHOCTH, TO €CTh
HE U3MEHAIOT CaM IPOLIECC BHIMOJIHEHUS IprueMa 3asBKH, OepeM J1t00010 (1-10) MO3UIHIO B JIHCTE
¢ oxugaembiM pesynbratoM OK. Ho T.k. peanu3oBaHO mojie Kak JHCT, UMEET TaKkKe CMbICIH
paccMOTpeTh M TpaHWuHbIe ycioBHs (TexHuka BVA), T.e. OGepeM mepBbIi M IOCICIHUMA
aneMeHThl. Wrtoro: 1-1 u mnocnenHss no3unuu B Jucte. Oxugaemblid pe3ynbTaT MpU
ucnonszoanuu - OK.

[Tone KontaktHOEe nuI0. DTO 00s3aTenbHOE ToOJEe pazMepoM OT 1 A0 25 cUMBOIIOB
(Bxmrovasi rpanuiel). [IpoBepka Ha 005S3aTeNbHOCTH JOOABISET K TECTOBBIM JAaHHBIM ITIyCTOE
3Hauenue. [IpoBenem ananus rpanudHbiX ycnosuii (BVA), nonyuum nabop: 0, 1, 2, 24, 25 u 26
cumBoIIoB. Ilycroe 3nauenue (0 cUMBOJIOB) yke ObLIIO JOOABIEHO MPU aHAIKM3e 0053aTEIbHOCTH
oJis 7Sl BBoJia, mosToMy npu BV A mbl He OyaeM 100aBIsATh €ro emle pas. (eciu ero 100aBUTh
BTOpOH pa3, MpOU3OHAEeT AyOIupOBaHHWE TECTOBBIX JAaHHBIX, KOTOPOE€ HE TMPUBEIET K
HAXO0XJICHUIO HOBBIX Je(EKTOB, a 3HAUUT MOBTOPHOE 100aBlIeHUE B JOMEH HE UMEeT cMbIciia). B
CBSI3H C TEM, YTO 3Ha4YeHUs 2 U 24 CUMBOJIA SIBIIIOTCSA, C HALIEH TOYKU 3PEHUS, HEKPUTUIHBIMH,
WX MOXHO He 100aBnsATh. B wuTOre momyyaeM, 4To MHHHMMAaJbHBIA HAOOp MAaHHBIX IS
TECTUPOBaHUs MO - 3T0 cTpokH 1 u 25 - OK, u 0 (mycrtoe 3Hauenue), 26 cumsonon - NOK.

nosie KoHTakTHEIN TenedoH COCTOUT M3 HECKOJIBKUX YacTeil: KOJ CTpaHbl, KOJI OIepaTopa,
HOMep TeneoH (KOTOpBIM MOXKET OBITh COCTaBHOW M pasfeneHHbl aeducamu). s
oTpeAeNeHUs] MPaBUIBHOTO HabOpa TECTOBBIX NAHHBIX HEOOXOIMMO paccMaTPUBATh KAKIYHO
COCTaBHYIO 4acTh 0 oTAenbHOCTU. [IpuMensas BVA u EP, nonyuum:

JUISl HOMEPOB C IUIIOCOM:
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[To BVA monyunm HOMepa ¢ 10, 11, 12 u 14, 15, 16 mudpamu, rae 10 u 16 - NOK, a 11,
12, 14,15-OK

PaccmarpuBas nonyudenssle qanubie ¢ no3unuu EP Beigenum, uro 11, 12, 14, 15 BxogsT B
OJIMH KJIacC SKBUBAJIEHTHOCTU. [103TOMY IIpH TECTUPOBAHMU MBI MOYKEM HCIIOJIb30BaTh JII000E U3
HUX, HO Tak Kak 11 u 15 - 3TO rpaHuiBl MHTEpBaia, TO HA HAlll B3MVIAJ MX IPONYyCKaTh HEJb3S.
CrnenoBaTesbHO, MBI MOXKEM YMEHBIIMTh HA0Op 3HAYEHUN A0 JBYX, UckiIouuB 12 u 14, a
ocraBuB 11 u 15 g npoBepKy I'paHUYHBIX YCIOBUH.

Hroro nmeem:

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

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

IUTst HOMEpOB 0€3 IITroca:

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

JlefcTBys aHaJIOrMYHO MPUMEPY AJI1 HOMEPOB TEJIEPOHOB C IUIIOCOM, UCKIIIOUUM 3HAUEHUS
6u 9, ocraBus 5 u 10.

Hroro nmeem:

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

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

nosie CooOmieHue. noAdOp AaHHBIX MPOBOJUM IO aHANOrMM ¢ nojeM KoHTakTHOE nHIIO.
Ha BrIxoze momyyaem 3Hadenust: ctpoku 1 u 1024 - OK, u 1025 cumBonos - NOK.

PesynbpTupytomias Tabnuia JaHHBIX, ISl UCIIOJIb30BAHUS MPU MOCIEAYIOUIEM COCTABICHUH
TECT KEWCOB

[Toire OK 3HaueHue KommenTapuii
/NOK
Tun OK Koncynbranus MIePBBIN B CITUCKE
oOparieHus
Omm0OKa Ha caiite OCJIICIHUN B CIIUCKE
NOK
Konraktanoe | OK HIYKEHT IIII3UIY KEH T IIII3UITYKe 25 CHMBOJIOB
JIUIIO0 HUKHUM peructp
a 1 cumBon
UIYKEHT IIIIB3®BIBATIPOJKAUCMU | 25 _CHMBOJIOB
BEPXHWMU peructp
WIYKEHT B dsianponpx TYICMU 25 CHMBOJIOB
CMelllaHHBI
peructp
NOK MyCTOE 3HAYCHUE
M1y KEHT I3 KEHT I3y Ker JUINHA OosbLIe
MaKCHUMaIbHOM1(26
CHMBOJIOB
@#$%"&;.?2,>|VN"I()_{}[<~ CIell. CHUMBOJTBI
(ASCII)
1234567890123456789012345 TOJIBKO LU (PHI
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adsadasdasdas dasdasd asasdsads(...)sas

OYCHb JUIMHHAasA
ctpoka (~1Mb)

KoHTakTHEBII
TenedoH

OK

+12345678901

C IIJIFOCOM -
MHUHHUMAJIbHAaA OJIMHA

+123456789012345

C IIJIFOCOM -
MaKCHUMaJIbHas1
JJIMHa

12345

oe3 IUIroca -
MHUHHUMAJIbHAsA OJIWHA

1234567890

oe3 IUIrOCa -
MaKCHUMAJIbHas
JUINHA

NOK

IMyCTOC 3HAUCHUC

+1234567890

¢ mmocoM - <
MUHUMAaIbHOU
JUIAHBI

+1234567890123456

¢ IIocoMm - >
MaKCUMaJIbHOU
JUIAHBI

1234

0es mmmoca - <
MHUHHUMAaJIbHON
JUTHHBI

12345678901

0es rmmoca - >
MaKCUMaJILHOU
JUTHHBI

+YYY XXXyyyxxzz

C TUTFOCOM - OYKBBI
BMecCTO udp

YYYXXXXZZ

0e3 1urroca - OyKBBI
BMeCTO udp

33390 -8N-&]

CIICII. CHUMBOJIbI
(ASCII)

1232312323123213231232(...)99

OYCHb JUTHHHASI
ctpoka (~1Mb)

Coo01ienue

OK

MY A ALI(.. )ALty

MaKCcHUMaJbHas
JUTMHA (1024
CHUMBOJIA)

NOK

IMyCTOC 3HAUCHUC

iy Ay ... JAyn

JUIHHA 0oubIIEe
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MaKCHUMaJILHOM
(1025 cumBoJIOB)

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

Q@##HISINN&N& TOJIBKO crerl.
cumBouibl (ASCII)

3. Pa3pabarpiBaeM 11a0iioH Tecra

Ha ocuoBaunuu texuuku CE H, IO BO3MOXHOCTH, UMCIOIIUXCS BAPHUAHTOB HCIIOJIb30BAHHUA
(Use case) cozmaaum 1m1abiioH TUIAHUPYEMOTro TecTa. J[aHHBIA JOKyMEHT OyAeT MpeacTaBisTh
co0Oi ImIark M OXUAAEMbIE pe3yJbTaTbl TecTa, HO 0€3 KOHKPETHBIX JaHHBIX, KOTOpHIE
MOJICTABIISIIOTCS HA CIIEAYIOIIEM dTare pa3pabOTKH TECT KEHWCOB.

[Ipumep mabiaoHa TecT Kelica

JencrtBue OxuaeMblil pe3ynbTar
1. OTKpbIBaeM ¢dopmy | Dopma OTKpbITA
OTIIPABKH COOOIEHUS Bce nosnsg nmo ymonyanuio mycThl

OO6s13aTenbHbIE TIOJS TOMEYEHBI - *
Knonka "OtnpaButs" HEe akTHBHA

2. 3anonHsieM 1ot GOpMBI: [Tons 3amoHEHBI

Tun o6pamienus Kuonka "OtnpaButs" - aktuBHa (Enabled)
KoHnrtakTHOE NTMIIO
KonrtakTHsI1il Tenedon

CooOmienue
3. Haxxumaem KHOTKY | Eciiv BBe/IeHHBIE TaHHBIE KOPPEKTHBHI -
"OtnpaButs" Coobmienue "3asiBKka oTIpaBiieHa  BRIBECHO HA SKPaH.

HoBas 3asiBka nmosiBUiach B COUCKE Ha cTpaHulle "3asBku".
Ecnu BBenenubie nanubie HE KOppeKTHHI -;
BanupmanyuonHoe  cooOlleHue ¢O BCEMH  OIIMOKaMH
BBIBEJICHO Ha SKPaH.

3asiska HE nosiBuiiach B crivcke Ha cTpanuie "3asBku'.

4. HanucaHue TeCT KEHCOB Ha OCHOBAHUU II€PBOHAYAIbHBIX TPeOOBAaHUM, TECTOBBIX
JAHHBIX U [abJoHa TecTa

[Tocne Toro, kKak TeCTOBbIE JaHHBIE U IIaTrU TECTA TOTOBBI IPUCTYIAEM HEMOCPEACTBEHHO K
pa3paboTke TecT KeicoB. 3/1eCh HaM MOMOTYT TaKhe METOIbl KOMOMHHPOBAHUS KaK:

[TocnenoBarensubiii  mepedop. IlpencraBiser coboit mepebop Bcex BO3MOMKHBIX
KOMOHMHAIMI UMEoIIUXCs 3HaueHui. Takum o0pa3oM Mmosryqaercs, YT0 KOJIUYECTBO TECT KEHCOB
OyZeT paBHO MPOU3BEACHUIO KOJIMYECTBA BAPHAHTOB TECTOBBIX JAHHBIX JJIS KaKaoro mois. Jlis
Halero KOHKPETHOro rnpuMepa Mel noiayduM 1170 TecT keicos.

[Tomapuseiii  mepebop (Pairwise Testing). 3auyactyro, cOOM BBI3BIBAIOT HE CIOXHOE
COUYETaHHE BCEX IapaMeTpOB, a COYETAHHWE IHUIIb TMaphl MapaMeTpPoB. TEeXHHKA MOMAPHOTO
nepebopa, MO3BOJSAET CO3[aTh TECTOBbIE HAOOpHI, KOMOMHUPYIOIIME JaHHBIE W3 JIBYX MOJEH.
bnaronaps 3ToMy, KOJMYECTBO MOJIYYEHHBIX Ha BBIXOJE TECT KEHCOB B pa3bl MEHbILE, YEM IpHU
KOMOMHUPOBAHUM TOTO K€ Habopa JaHHBIX MPH MOCleA0BaTeIbHOM nepedope. OTMETUM TaKxke,
YTO B JAHHBI MOMEHT CYIIECTBYEeT HECKOJBKO alrOpUTMOB T'€HEpalud KOMOWHAIuUil [uis
nonapHoro tectupoBanus: Orthogonal Arrays Testing, All pairs, [PO (In-Parameter Order). Tax
HarpumMmep, Tpu ucnoib3oBannu TexHuku All Pairs B HanieM KOHKpETHOM Cilydae Mbl MOJYYHM
Bcero 118 Tect kelicos.
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[lo 3aBepuIeHHIO MOArOTOBKM KOMOMHALMN AAHHBIX, MOJCTABIIAEM HX B HIA0JIOH TECT
Kelica, U B pe3ysibTaTe MMeeM Habop TECTOBBIX CIIy4aeB, MOKPBIBAIOUIMNA TECTUPYEMbIE HAMHU

TpeboBaHUs K (hopMe IpreMa 3asiBOK.
IIpumeuanue:
Hanomunaem,

4qTo TECT

KENUCHI

pa3leNsoTCs 110

Ha TIO3UTUBHBIC ¥ HETaTUBHBIE TECT KEHCHI.
ITpumep nosutuBHOTO TeCT Kevica (Bee nosst OK):

[elictBue

OxuiaeMsblil pe3yibTar

1. OtkpeiBacM GopMy OTIIPABKH COOOIICHHUS

dopma OTKphITa

Bce nosst 1o yMOI4aHuIo Iy CThl
O06s13aTenbHbIE OIS TOMEYEHBI - *
Knonka "OtnpaButh" He akTHBHA

2. 3anonHseM 1o POPMBI:

Tun obpamenust = Koncynpranus
KonrakTtHOE JIALIO0
WIYKEHT TII3AIYKSHT T3y Ke

KonrakrtHsriii Tenedon = +7-916-111-11-11

CooOrrenune

[Tons 3amonHEHBI
Knomnka "Otnpasuts" - aktuBHa (Enabled)

3. Haxxumaem kaonKy "OTnpaButs"

Coobmienne "3asBKa OTIpaBiieHa " BBIBEACHO
Ha DKpaH.

HOBaSI 3asiBKa TIIO0sBHUJIaCh B CIIMCKE Ha
cTpaHuile "3asaBKu".

ITpumep HeratuBHoro tect Kerica (mose Konrakraoe o - NOK):

JeiicTBue

OxugaemMblil pe3ysibTat

1. OrtkpsiBaeM ¢GopMy OTIPABKU
cooO1IeHus

dopma OTKpbITa

Bce mosnis mo ymonyaHuio mycThl
OO0s3aTenbHbIC TTOJIS TOMEUEHBI - *
Knonka "OtnpaButh" HE aKTHBHA

2. 3anonHsem 1ot popmBI:

Tun obpamenus = Koncynpramnus
KonrtaktHOE JIMILO =
@#$%NN&E;.?,>|VNe"1() {}[<~

Konraktueiii tenepon = (916)333-
33-33
Coolmenne = HuyHyuny(... ) imy -

1024 cumBoia

[Tons 3anmonHeHsl
Knomnka "OtnpaButs" - aktuBHa (Enabled)

3. Haxumaem kHonky "OtpaBuTs"

BanunanuonHoe cooOlieHue co BCEMH OILIMOKaMH
BBIBE/ICHO Ha SKPaH:

"B mone  "KonrakrHOoe — nuno"
UCIOJIb30BaHUE U(DP U crell. CUMBOJIOB."
3asBka HE mnosBuiach B CHHCKE Ha CTpaHUIE
"3asBkn".

3ampelieHo

Bobinosinenune padoThI:
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1)  Pa3pabotaTh TecTOBBIC HAOOPHI sl PYHKIIMOHAIBLHOTO TECTUPOBAHUSL.
2) IlpoBect TecTUpOBaHUE TIPOTPaMMbl W MPEACTABUTH pE3YJIbTaThl B BHIC
TaOJHIIBI.
3)  BeipaboraTh peKOMEHIAIMH Il KOPPEKTUPOBKU TECTUPYEMOM MPOrPaMMBI.
4)  TlpeacraBuTh OTYET M0 JIAOOPATOPHON PabOTE IS 3aIUTHI.
®opma npeacTaBieHus pe3yabTara:

1. Tekcr gomxken ObiTh HamucaH mpupTom Times New Roman, 12. MaTepBan mexmy
crpokamu u abzanamu — 1,5. Oterym ciea 1,5. OpueHTanus TeKcTa — 1o MIHPUHE
crpanuibl. CKpUHIIOTH HEOOXOAUMO moAnucaTh. Ha3BaHnue mpakTu4eckoil paboTel,
1eNb PadoThI, X0 PadOThI, BEIBO, OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI JOJKHBI OBITh
BBIJICJICHBI KUPHBIM IIPHPTOM.

2. 3akmodcHHE (BBIBOJIBI).

3. CHucok HCIOb3yeMOH TUTepaTyphl.

KoHTpoJIbHbIE BOMPOCHI:

Urto takoe TectupoBanue [1C?

Uewm TectupoBanue oriauvaercs ot ornaaku [1C?

Jyist 9ero mpoBoIUTCS YHKITMOHATFHOE TECTHPOBAHHE?

KakoBbI TpaBmIIa TECTHPOBAHUS MPOTPAMMEI «KaK YEPHOTO SIITHKA?

Kak mpoBoIUTCS TECTHPOBAHUSI IIPOTPAMMEBI 10 TIPHHIIAITY «OEJIOTO SIIHKa ?
Kak ocymecTBisieTcst cOopka mporpaMMbl TIPH MOTYJIEHO TECTHUPOBAHHHN ?

ogakrwbnpE

Kpurtepun ouenku:

PaboTa BBINIOIHEHA TONHOCTBIO W HE COJEPKHUT OMIMOOK, CTYyIEHT Y4el M PacCMOTpPel
0COOEHHOCTH MPEAMETHOM 00J1aCTH ¥ TPAMOTHO MPEICTABUI OTYET — OLIEHKA «OTIUYHOM.

PaboTa BeIMOTHEHA MOTHOCTHIO, HO COJIEPKUT HE OOJee NBYX OMIMOOK, CTYyJCHT y4el U
paccMoTpesl 0COOEHHOCTH NpPEeIMETHOW OO0JacTH M TPaMOTHO MPEACTAaBUI OTYET — OILIEHKa
«XOPOIILIOY.

PaGora BeIMONHEHa ¢ oOmMOKaMH, CTYACHT HE TMOJHOCTBIO Yy4e€l M PaccMOTpes
OCOOCHHOCTH  MpEeAMETHONM O00JlacTU M TpeAcTaBWM  KpaTKUMl  OT4eT —  OleHKa
«YIOBIIETBOPUTEIHHO.

PaGora BeimonHeHa ¢ TpyObIMH OLIMOKaMH, CTYJICHT HE y4el OCOOCHHOCTH MPEAMETHOM
001acTH, OTYET COCTaBJICH HEIPAMOTHO — OILIEHKA «HEYI0BJIETBOPUTEIILHOM.
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Tema « MHCTpYMeHTAPHii TECTUPOBAHNS U AHAJIN3Aa KaYecTBA
NMPOrPpaMMHBIX CPeACTB»
IIpakTnueckas padora Ne 5. TectupoBanue nHTErpanuu
Henab: M3yueHne Ha3HAaYeHMSI U 33]]a4 UHTEIPALIMOHHOIO TECTUPOBAHMUSL.
Boinosinus padorty, Bel Oyaere:
ymembp:
— V5. opraHu3oBbIBaTh 33JaHHYI0 MHTETPALMI0 MOJYJIEH B MPOrpaMMHBIE CPEICTBA
Ha 0a3e MMEIOIIEHCS apXUTEKTYPbl U aBTOMATH3AIMKA OM3HEC-TIPOIIECCOB.
— V6. onpenensiTh UCTOYHUKHU U IPUEMHHUKH JAHHBIX.
— ¥9. ouenuBaTh pazMep MUHUMAJIHLHOTO HAOOpa TECTOB.
— V10. pa3pabaTsiBaTh TECTOBBIC MTAKETHI H TECTOBHIC CIICHAPHH.
— V11. BBISIBISTH OMIMOKYA B CHCTEMHBIX KOMITIOHEHTAaX Ha OCHOBE CHEIU(UKAITIH.
— V12 wucnonb3oBaTh pa3iMYHbIE TPAHCIOPTHBIE MPOTOKOJBI M CTaHAAPTHI
(dhopmaTupoOBaHUS COOOIICHHIA.
— V13 BBINONHATH TECTUPOBAHUE UHTETPALIUU.
— V14 opranu3oBbIBaTh NOCTOOPaOOTKY JTaHHBIX.
— V15 co3naBaTh Kiacchl- HCKJIIOUEHUSI HA OCHOBE 0a30BbIX KJIACCOB.
— VY16 BBHINONHATH PYy4YHOE W ABTOMATHU3WPOBAHHOE TECTHUPOBAHHE MPOrPAMMHOIO

MOJIYJISL.

— V17 wucnone30BaTh HMHCTPYMEHTAIbHBIE CPEACTBA OTJIAJKH IPOTPAMMHBIX

MIPOJYKTOB.

MarepuanbHoe ol0ecneyeHme: NIEPCOHAJIBHBIN KOMIIBIOTED, cpena
nporpammupoanus Visual Studio 2019.

3ajganue:

1. HanummumTte mniaH HMHTErPAlMOHHOIO TECTUPOBAaHMS B  COOTBETCTBUH C
PEKOMEHAALUAMHU.

2.  Hcxons w3 KoqudecTBa OMMCAHHBIX KJIACTEPOB M 3asBIICHHBIX JIJISI HUX TECTOBBIX
MPUMEPOB (ITOCICTHUHN MyHKT IUTaHa), CO3JIalTe COOTBETCTBYIOIICE KOJUIECTBO FOHUT-TECTOB.

3. OmnanmeTe W 3allyCTUTE BCE IOHUT-TECTHI. [Ipym 3TOM He TpeOyeTcs UCHpaBiieHUE
omMOOK B UCXOJHOM KOJIE, €CJTH TAKOBBIC ObUTH OOHAPY KEHBI.

4.  OueHuTe pe3ysbTaThl  BBITOJHECHUS  IOHUT-TCCTHPOBAHUS W CICNaiTe
COOTBETCTBYIOIIHE BBIBOIBI.

KpaTkue Teopernyeckune cBeJ1eHHs:

HHTerpanimoHHOE TECTUPOBAHUE — 3TO TECTHPOBAHUE MPOIPAMMHOI0 00ECIICYCHHS Ha
KOPPEKTHOCTh B3aUMOJICHCTBUS HECKOJIBKUX MOJyJieH, OOBEIUHCHHBIX B €IMHOE Iejoe.
Hecmotpss Ha TO, 4TO pe3yJbTaTOM TECTHUPOBAHUS M BepHU(PHKAIMH OTACIBHBIX MOJYJICH,
COCTAaBJIIONIUX MPOrPaMMHYIO CHCTEMY, SBJISCTCS 3aKIIOYCHHE O TOM, YTO OTH MOIYJIH
SIBIISIIOTCS. BHYTPEHHE HEMPOTHBOPCUMBBIMU M COOTBETCTBYIOT TpPEOOBaHHSIM, 3TO HE
rapaHTHPYET UX KOPPEKTHYH COBMECTHYIO pabory. llenbi0 MHTErpallMOHHOrO TECTHPOBAHHS
SIBIISICTCSI TIPOBEPKA COOTBETCTBHUS MPOCKTHUPYEMBIX €AMHUI] (YHKIIMOHAIBHBIM, MPUEMHBIM H
TpeOOBAaHUSAM HAJCKHOCTH. TECTUPOBAHHE STHX MPOCKTHPYEMBIX E€IWHUI] — OOBEIUHCHUS,
MHOXKECTBA WJIM TpyIIa MOJIYJEH — BBIIONHSIIOTCS 4Yepe3 HMX HHTEepdenc, HCIOoIb3ys
TECTUPOBAHUE «UEPHOTO SIIHKAY.

WNuTerpanimonHoe TECTHpPOBaHHE HA3bIBAIOT €II€ TECTUPOBAHHUEM aApPXUTEKTYpPhI
cUCTeMbl. Pe3yIbTaThl BHIOTHEHHS HHTETPAIIMOHHBIX TECTOB — OJIMH U3 OCHOBHBIX MCTOYHUKOB
uH(bOpMaLUU I TpoIecca YIyUIIeHUs U YTOYHEHHSI apXUTEKTYPbl CUCTEMBbI, MEKMOIYIbHBIX
1 MEXKOMIIOHEHTHBIX MHTepdeiicoB. T.e. ¢ HHTErpalioHHbIE TeCThl MIPOBEPSAIOT KOPPEKTHOCTh
B3aHMMOJIEMCTBUS KOMIIOHEHT CHCTEMEL.

WHuTerpanmonHoe TeCTUPOBAaHUE, KaK MPaBUIIO, MPEACTABIsAET COOOW HUTEpaTUBHBIM
MIPOLIECC, IPU KOTOPOM TIpoBepsieTcs (PYHKIIMOHATBHOCTH Bee Oojiee U Ooiee yBeTHUMBaIOIEHCs
B pa3Mepax COBOKYITHOCTU MOJIYJICH.
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MoynpHOE TECTUPOBAaHUE, WM IOHUT-TECTHPOBaHKE (aHIIL unit testing) — mporecc B
IIPOrpaMMUPOBAHUM, IO3BOJISIOIIMN TPOBEPUTH HA KOPPEKTHOCTb OTJIENIbHBIE MOIYJIHU
HCXOJHOI0 KOJia MPOrpaMMBbl.

Wnes cocTOUT B TOM, YTOOBI IIHCATh TECTHI I KaXKJOH HETPUBUAIBHON (QYHKINU WUIIH
METO0/1a. DTO MO3BOJSET AOCTATOYHO OBICTPO MPOBEPUTH, HE IIPUBEIIO JIM OYEPEAHOE U3MEHEHHE
KOJ[a K PErpecCcUi, TO €CTh K MOSIBJICHHIO OLIMOOK B YK€ OTTECTUPOBAHHBIX MECTaX MPOrpaMMBbl,
a TaKkKe obneryaetr oOHapy>KEHHE U YCTPaHEHHE TAKUX OIIHOOK.

WHTerpanuoHHble TECThI T0JKHBI IPOBEPATH COBMECTHYIO PabOTy OTIENbHBIX MOIYJIEH
wi HaOOpOB MoOIyJiei, MEXIy KOTOPBIMH €CTh 3aBUCHUMOCTH. IIpW 3TOM TECTHI JOJKHBI
IIPOBEPUTH, IIPABUIILHO JIU 00pabaThIBAIOTCS] BXOJHBIE JaHHBIE OT/AEIbHBIX METOJI0B IIPU BHI30BE
UX IpU pa3HbIX CHUTyalusX M HabopaX HCXOJHBIX JaHHBIX ((pyHKUHMOHAJIbHAs CTOPOHA
MHTETPALMOHHOTO TECTUPOBAHUS) M IMPOBEPHUTH CTAOMIBHOCTH PAaOOTBHI MOIYJS MpPH PAa3HBIX
UCXOJHBIX JIaHHBIX (MpOBEpKa HA HAAEKHOCTh pPAabOThI MOIYJS HMHTErPALlMOHHBIM
TECTUPOBAHUEM ).

Cy1iecTByeT HECKOIBKO MOIX0A0B K HHTEIPAllMOHHOMY TECTHPOBAHUIO:

— CHuzy BBepx. CHauama coOHMparOTCS M TECTHPYIOTCA MOJIYJIW CaMUX HHKHUX

YPOBHEH, a 3aT€M II0 BO3PACTaHUIO K BEPIIMHE Hepapxuu. JlaHHBIA MOIXOJ
TpeOyeT rOTOBHOCTH BCEX COOMPAEMBIX MOJyJIel Ha BCEX YPOBHIX CUCTEMBI.

— Cepxy BHHU3. [laHHBIN MOAXOA MpEeaycMaTpUBAET JABMKEHUE C BBICOKOYPOBHEBBIX
MOJIyJIEH, a 3aTeM HampasisieTcs BHU3. [Ipu 3TOM ncnonb3yroTes 3ariayuiky 1 TeX
MOJIyJIeH, KOTOpbIE HaXOAATCS HIKE MO YPOBHIO, HO BKIIFOUEHUE KOTOPBIX B TECT
ellle He MTPOU3O0IILIO.

— bonpmioit B3peiB. Bce Momynum Bcex ypoBHEH COOMpPArOTCS BOEAMHO, a 3aTeM

TecTUpyeTcs. JlaHHBIH METON HKOHOMHUT BpeMs, HO TpedyeT TIIaTelbHON
MPOPabOTKHU TECT KEHCOB.

[IpenmymiecTso.

HHTerpanimoHHoe TECTUPOBAHKME MO3BOJSET UMUTHPOBATh ACHCTBUS MOJb30BAaTENICH U
OBICTPO TMOJIy4aTh MOATBEPKACHHUE, YTO MPOTPAMMHBIA MPOIYKT YCIEIIHO B3aUMOACHUCTBYET C
JOPYTUMHU cucTeMaMHt. Takol MoaXo/ rapaHTUPYET cpa3y HECKOIbKO MPEUMYIIECTB:

1. IlpenoTBpaiieHue TOSBICHHUS KPUTUYHBIX OLIMOOK B  ONBITHO-IIPOMBINIJICHHON
JKCIUTyaTaluu

2. CHmXeHHe BIUSHUS YeJI0BeUecKoro dakropa

3. DkxoHOMHMS 3aTpaT Ha UCIIpaBiIeHUE Ae(PEKTOB

['maBHOW 3amadeld HMHTETPAIMOHHOTO TECTHPOBAHUS SBIISICTCS TIOMCK OIMHOOK,
CBSI3aHHBIX C B3aMMOJICUCTBHEM MOJYJICH CHCTEMBbl MM HECKOJIBKUX CHCTEM. B pe3ynbrare Bce
CMEXHBIE CUCTEMbI U MOAYJIH OJTHON CHUCTEMBI JIOJDKHBI pa00TaTh COTJIaCOBAaHHO.

CriocoObl MpOBEICHUST MHTETPAIIMOHHOTO TECTUPOBAHMS MOAOHUPAIOTCS B 3aBUCHUMOCTH
OT MHTETPAIMOHHBIX PEIICHU.

Brinonnenue paboThr:

Pazpaboraiite kiacc, cogepkKamuMié MHHUMYM 3 MeETOJAa, OAMH U3 KOTOPBIX
COOTBETCTBYET BallleMy BapHaHTY: 10 3aJaHHBIM MapameTpaM a u b Berurcinte mapamerp C.

Bapuant c

N[0~
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8 8a - b*
. b
9 ~a 4 :
4a + b%)
12a° - Bb
o’ = 3b
(a* - b)/2
10 (@ ~=b)(a+td)
alb* + 16)
5
0"‘
2 b)
b+ a)—a
11
3a2-b
12
ab-4a

JIBa npyrux (ocTaibHBIX) METOJAA JIOJKHBI MEpeaaBaTh WIM IMOJNy4aTh 3HAUEHUS W3
MeToJla Ballero BapuaHTa. T.e. BCEMHM TpeMsi METOAAMM JOJKHO OBbITh OpPraHHU30BAHO
B3aUMO/ICHCTBHE.

CozpnaiiTe OTAENBHBIN TeCTUPYIOMUN Kiacc (Kak JUIsl MOJIYJBHOTO TECTHUPOBAHMS), B
KOTOPOM OIUIINTE MUHUMYM 3 TecTa C pa3jiMYHbIMH IapaMeTpaMH, OXBaTbIBAIOIIUMU
pa3InyHbIe HEOKBUBAJICHTHbIE 3HAUCHUSI.

[Ipumeuanue: mpu HMHTETPALlMOHHOM TECTHUPOBAaHMM IPH OJHOM BbI30BE (YHKIINH,
TECTUPYIOTCA BCE 3 METOAA.

. PazpabotaiiTe TecT-TuIaHa — PyKOBOJICTBA K ACUCTBUIO JUIsl TECTUPOBIIHUKOB;
. ChopMupyiTe TECTOBBIC TAHHBIX U CO3/IAWTE TECT-KEHCOB;

. Peanuzyiite cueHapuu [jis 3a1ycKa TECT-KEMCOB;

. BeImoaHUTE TECT-KEHCHI M UCTIPABbTE OITHMOKY;

. [loBTOpHUTE LMKII TECTUPOBAHUS 10 YCIIEIIHON HHTETPALIUH.

b wnN -

dopma npeacTaBiieHus pe3yJbTara:

1. Tekct nomken ObITh Hanucan mpudTom Times New Roman, 12. UaTepBan mexmy
cTpokamu u a63anamu — 1,5. OtcTym cnesa 1,5. OpueHTarus TeKcTa — 1o MUPUHE
cTpanulbl. CKpUHIIOTH HEOOX0IMMO noanucarh. Hazpanue nmpakTuieckoi padoThl,
1eb paboThl, X0/ padOThI, BEIBOJI, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI JOJKHBI OBITH
BbIJICNICHBI KUPHBIM IIPUPTOM.

2. 3axmrodyeHue (BBIBOIBI).

3. CHucoK HCIONb3yeMOH JIUTEepPaTyphbl.

KoHTpoJibHBIE BOIPOCHI:

Jlaiite onpeneneHne NOHIATUS MHTETPAIlMOHHOE TECTUPOBAHUE.
B uem cynrHocTh MeTo1a «0eNoro SmuKa»?

B uem cyniHocTh METO1a «YEPHOTO SIIUKAY.

Lenu uHTErpalluOHHOrO TECTUPOBAHUSL.

[IpeumymiecTBa «paHHETO HaYaIa» TECTUPOBAHUSL.

g~

Kpurepun onenkn:

PaboTa BBINOJIHEHA MOJHOCTBIO U HE COJACPXKHUT OIIMOOK, CTYJEHT ydel M paccMOTpeln
0COOEHHOCTH MPEeIMETHOM 00JaCTH ¥ TPAMOTHO MPEJICTABUII OTYET — OLIEHKA «OTINYHOM.

PaboTa BbINoONHEHa MOJHOCTBIO, HO COAEPKUT He Oosee JBYyX OMIMOOK, CTYyAEHT ydel U
paccMoTpesl OCOOCHHOCTH TMpeAMETHOH 00JacTh M IpaMOTHO MPEJACTaBUI OTYET — OLEHKa
«XOPOILIOY.
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PaGota BbIMONHEHa C OMIIMOKAMH, CTYJCHT HE TIIOJHOCTBIO Yy4Yell M PaccCMOTpel
0COOCHHOCTH  MpPEIMETHOM  OOJIAaCTM W MNPEACTaBMI  KpPaTKUM  OTYeT —  OICHKa
«YIOBJIETBOPUTEIBHO».

PaboTa BeImonHeHa ¢ TpyObIMH OIIMOKAMHU, CTYJICHT HE Y4el OCOOEHHOCTH MpPEeIMETHOU
00JIaCTH, OTYET COCTABJICH HETPAMOTHO — OLIEHKA «HEYOBJIETBOPUTEIHLHOY.
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Tema « MHCTpyMeHTAPHII TECTUPOBAHUSA M AHAJIN3a Ka4YecTBA
NMPOrPpaMMHBIX CPeACTB»
IpakTHyeckas padora Ne 6. JlokyMeHTHPOBaHUE Pe3y/IbTATOB TECTUPOBAHMS
Ilesb: cCOCTaBUTHh UTOIOBBIA OTYET O PE3YyJIbTATAX TECTUPOBAHUS
MPUIIOKEHHUSL.
Boinosinus padorty, Bel Oynere:
ymemp:
— V16 BBINONHATH PY4YHOE M ABTOMATU3MPOBAHHOE TECTUPOBAHUE IMPOTrPAMMHOIO
MOJTYJISI.
MarepuanbHoe o0ecrieyeHHe: IEPCOHATBHBIN KOMITBIOTEP, Cpeia MPOrpaMMHUPOBAHUS
Visual Studio 2019.

3amanue:
1. IlpoBectn JOKYMEHTHPOBAHHME pE3yJbTaTOB TECTHUPOBAHUS IPOrPaMMHOIO
CpeJCTBa.

2. CocTaBHTBH OTYET 1O MPAKTUIECKON padoTe.
Kparkue TeopeTuueckue cBeleHHA:
WTOroBBIi OTYET MOKHO pa3AeiuTh Ha YaCTH C COOTBETCTBYIOIIECH HHPOpPMAITHEH:
— IlpusercrBue.
— O6mas unpopmanus (Common Information).
— TecroBoe okpysxenue (Test Platform).
— Pexomengamu QA (QA Recommendations).
—  HeramsupoBannas nadopmarus (Detailed Information).
— OxkoHYaHHE COAECPKUMOTO.

[IpuBercTBue

CBoe MuchbMO ¢ 0TYETOM HEOOXOAMMO HayaTh C MPUBETCTBUS Bcex aapecatoB. Eciu mo
KaKMUM-TTHOO MPUYMHAM MPOU30ILIA 3aepKKa JTaHHBIX 0TYETa, MO0 He BECh 3allJIaHUPOBAHHBIN
(¢byHKIMOHAN OBUT TPOBEpPEH, TO ATy HHGOPMAIHMI0 HEOOXOIUMO MPEAOCTaBUTh B Hadaje
nuceMa. CreyeT U3BUHUTHCS 32 3aJ€pKKY M yKa3aTh aJleKBaTHbIE MPUYUHBI MPOU3OLIEAIIETO.
Taxke B camMmoM Hayasie MMCbMa CIEAYeT yKa3bIBaTh, €CIIM ObLIM KaKUe-TO BHEHIHHE (PaKTOPHI,
MPEMSTCTBYIOIINE MPOBEPKE KAKOM-TO YacTH (yHKIIMOHANIA.

Ecniu BO BpeMs TeCTHpOBAaHUS HE MPOU3OILIO HUKAKUX  (HOpc-MaKOPHBIX
00CTOATENHCTB, TO JIOCTATOYHO OOBIYHOTO BEXKIIMBOIO IMPHUBETCTBUS M Jajiee YxKe MEepexo] K
CJIEYIOIIUM ITyHKTaM.

O6mras nadopmarus (Common Information)

B nmanHO# yacTu oTYeTa OMUCHIBACTCSA, KaKHE BHIbl TECTOB MPOBOJMINCH. 3a4acTyIO
YKa3bIBAIOTCA MOJYJIU, KOTOPbIE TECTUPOBAIUCH WK (yHKIMOHANT. CTOUT yIOCTOBEPUTHCS, HE
3a0pITa JIM Kakas-TO 4acTh (yHKIMOHANA, OCOOEHHO 3TO aKTyajbHO, KOTJa HYXHO coOpath
UTOTOBBIN OTUET, COSMHUB B ce0e TaHHBIE O PA3HBIX BUJAX TECTOB U (PyHKIHOHAIIE.

TectroBoe okpyxenue (Test Platform)

Kak npaBuio, B 3TOH 4acTu yKa3bIBalOTCS:

— HasBanue npoekra.

— Howmep coopxu.

— Ccpuika Ha poekT (cOopky). HeoOxonaumo yOeauTbes, 4To 3ais 1mo 3Toit

— CCBUIKE BBl JEHCTBUTENHHO MOMAJaeTe Ha MPOEKT WM MOXKETE YCTaHOBUTH
IPUIIOKEHUE.

[Ipu yka3aHUM AaHHBIX B 9TOW YacTH OTYETa HYXKHO ObITh OYEHb BHHUMATEIbHBIM, T.K.
HEMpaBWIbHAsS CChbUIKA Ha COOpPKY WM HEBEpPHBIH HOMEp COOpKH HE MNaloT JIOCTOBEPHOU
nH(pOpMallUd BCEM 3aMHTEPECOBAHHBIM JIOJSIM, a TakKe 3aTpPyIHSIOT paloTy YeJIOBEKY,
cobuparomnieMy (pUHAIBHBIN OTYET.

Pexomengamnu QA (QA Recommendations)
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JlanHasi 4acTh oT4eTa SBISETCS Hamboee BaKHOW, T.K. 3/€Ch OTpakaeTcsi oolliiee
COCTOSIHME COOpKH. 37ech TIOKa3bIBAaeTCAd aHAaJUTH4YecKas pabdoTa TECTHPOBIIUKA, €ro
PEKOMEHAIMH TI0 yIIydlIeHn o (yHKIMOHaa, Hanboee ciadble MecTa U HanOoJiee KpUTHYHBIC
nedeKThl, TMHAMHUKA U3MEHEHUSI KaueCTBa MPOEKTA.

B sTom paznerne nomkHa ObITh HHGOPMAITUS O CIICTYFOIIECM:

— VkazaH ¢yHKIMOHAN (4acTh (PyHKIMOHANA), KOTOPBIA 3a0JIOKUPOBAH JUTSI MPOBEPKH.
Jlanel MOSCHEHHS TouYeMy A3TOT (YHKIMOHAT HE NpoBepeH (yKa3aHbl HauOoliee
KpUTUYHBIE T1e(DEKTHI).

— IlpousBeneHn anHanM3 KadecTBa mpoBepeHHoro ¢yHknuoHana. Cremyer ykas3aTb,
yIYYIIMIOCH OHO WJIM YXYALIWJIOCH IO CPaBHEHHUIO C TPEABLAYINEH BepcUel, Kakoe
Ka4ecTBO Ha CETOMHSIIHUI MOMEHT, Kakue (aKTOphl MOBIMSIM Ha BBICTABIICHHE
MMEHHO TaKOT'0 Ka4eCcTBa COOPKH.

— Ecam kadectBo cOOpKM yXYIIIMIOCH, TO 00s3aTE€IBHO JOJKHBI OBITH YKa3aHbI
perpeccCuoHHBIE MECTa.

— Haubonee HecrabuimpHBIE YacTH (GYHKIMOHATA CIEAYET BBIACIUTD U YKa3aTh MPUINHY,
0 KOTOPOH OHU TaKOBBIMH SIBJISIFOTCSL.

— JlaHbl pekoMeHauu Mo ToMy (pyHKUMOHANY M AedeKkTam, CKopeillnee UCIpaBlIeHHE
KOTOPBIX SIBIISIETCS HanOoJiee MPHOPUTETHBIM.

— Crucox Hambosee KpUTUYHBIX A7 COOpKH /1e(EeKTOB, ¢ yKa3aHWEM Ha3BaHUA U UX
KPUTHIHOCTH.

— Jlnsa oryera ypoBHS Smoke 00s3aTeNlbHO yKa3aTh BeCh HECTAOMJIbHBIN (PYHKIIMOHAI.
Ecnu cOopka siBisieTcst peTu3HON WM MPEIPENIU3HOM, TO J1000€ yXYIIICHNE KaueCcTBa
SIBIISIETCS. KPUTHYHBIM M BYKHO 00 9TOM COOOIINTH MEHEDKEPY KaK MOXXHO PaHBIIIE.
[ToMrMoO Bcero BBINICYKa3aHHOTO ISl PEIM3HBIX M MPEIPETH3HBIX COOPOK B OTUETE O

KayecTBE MPOAYKTa BaXXHO YKa3bIBaTh CIEAYIOLIEE:

— Jlana wmHpopmMarusi o0 Bcex mpodOiieMax, XapakTtepHbiX cOopke. [IpoBeneH anamums,
HACKOJIbKO ~ OCTaBIIHMECS MPOOJEMBbl SABISAIOTCA KPUTHYHBIMH Ui  KOHEYHOI'O
0JIb30BAaTEIsl.

— VYkazanbl AeQeKThbI, KOTOPHIE CIECIYyEeT UCIPABUTh, YTOOBI KAYECTBO KOHEYHOU COOPKH
OBbLIO BBIILIE.

JHeramm3upoBannas nndopmarus (Detailed Information)

B nannoit yactu oTdera onuceiBaetca 6osee moapoOHas nH(opMaLKs O IPOBEPEHHBIX
gacTax  (YHKIMOHAJda, YCTAaHABIMBAETCA  KAa4eCTBO  KaXJOH  TMPOBEPEHHON  4YacTU
¢byHKIMOoHana(MOIys) B OTACIBHOCTH. B 3aBUCHMOCTH OT THIIa MPOBOJUMBIX TECTOB, 3Ta YaCTh
oTyeTa OyJIeT OTIMYATHCA.

Smoke

[Ipu ouenke kauecTBa (yHKIMOHANIA Ha ypoBHEe Smoke Tecta, OHO MOXKET OBITH MO0
[Tpuemnembim, mu6o HenpuemnembiMm. KauecTBo cOOpKH 3aBUCUT OT HECKOJIBKHUX (DaKTOPOB:

— Ecnu 310 penusHas unu npeapenusHas cOopka, To 1 BbicTaBieHus [Ipuemiiemoro
KauecTBa Ha ypoBHe Smoke He JOMKHO OBITh Hai/IeHO (PYHKIIMOHAIBHBIX Ne(EKTOB.

— Hamuume HoBoro QyHkuuoHana. HoBwlii (yHKIMOHAN, KOTOpBIM  BIEpPBbIE
MOCTABIIAETCS HA TECTUPOBAHUE, HE JIOJDKEH COJEPKaTh AePeKTOB ypoBHA Smoke s
BbIcTaBieHus [IpuemiieMoro kauectsa Bcelr COOPKHU.

— Urobsl yctaHoBuTh cOopke IIpueminemoe kauecTBO, HE JODKHO OBITH Je(PEKTOB
ypoBHs1 Smoke y Toro ¢yHKIIMOHANA, IO KOTOPOMY MIIAHUPYETCSI MPOBOAUTH MOJTHBIE
TECTHI.

— Bce naubonee BakHble YacTH (PyHKIHMOHaNa OTpabaTHIBAIOT KOPPEKTHO, TOTIa
KayecTBO Bcero (yHKIMOHala Ha ypoBHe Smoke MOXeT ObIThb OIEHEHO, Kak
ITpumanemoe.

B gactu o geranu3upoBaHHON HHPOPMALIMU KauecTBa COOPKH clieyeT 6osee moapoOHO
OTmHcaTh MPOOJIEMBI, KOTOpPhIE OBLITM HalIEHBI BO BPeMsI TeCTa.
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DV

B 9T0i1 yacTu oTueTa yKa3pIBaETCs KAUECTBO O MPOBEICHUH BaJTUIAINH Je(PEKTOB.

31ech JOKHA OBITH CIEIyIOIIast HH()OPMAIIHS:

— OOmee KOTUYECTBO BeeX Ae(PEKTOB, MOCTYIHUBIINX HA IIPOBEPKY.
— KonnuectBo HencnpaBieHHBIX Ae(PEKTOB M UX MPOIEHT OT OOIIEro KOJIMYECTBa.
— Cnucok nedexToB, KOTOpbIE HE OBLIM MPOBEPEHBI U MPUYMHBI, IO KOTOPBIM 3TOTO HE

ObLIO C/AETIaHO.

— Harnsagnas tabnuna ¢ HencnpaBiIeHHBIMU Ie(EKTaMHU.

[lo BeImIEyKa3aHHBIM peE3yJbTaTaM BBICTABISIETCS KAa4eCTBO TecTa. EciaM mpoueHT
HeucnpasiieHHbIX AedektoB < 10%, To kauectBo Ilpuemnemoe, eciu > 10%, To KauecTBO
Henpuemnemoe.

NFT

[Ipy mpoBeseHWUM TMOJHOTO TeCcTa HOBOrO (PYHKIMOHANA KadyeCTBO OTIEIBHO
MIpOBEpEHHOr0 (PpyHKIIMOHAIa MOKET ObITh: Bricokoe, Cpennee, Huzkoe.

B ordere cnemyer OTHENBHO yKa3piBaTh WH(GOPMAIMIO O KAa4eCTBE Ka)XIOW YacTH
HOBOTro (pyHKIMOHaNA. B 3TOM yacTu oTyeTa oykHa OBITH ceayomias HHpopmanus:

— JlaHa oOmas oleHKa peanu3alyd HOBOIO (YHKIHMOHAIA (CrpyHNIMpOBaHHAs IO

KauecTBY).

— IlogpoGnas (nmetampHasi) uWHPOpPMAIUSA O KAYeCTBE KaXJAOW M3 YacTed HOBOU

(YHKIIMOHATIBHOCTH.

— IlpoBenen aHanu3 KaXKJ0W U3 HOBBIX (PYHKIIHMH B OT/IEIBHOCTH.
— JlaHbI sICHBIE MTOSICHEHUS O BBICTABJICHUH COOTBETCTBYIOIIETO Ka4ecTBa.
— JlaHbl peKkOMeHJaluu 1O YJIY4IIeHHWI0 KayecTBa (Kakue MpoOJIemMbl CleqyeT

WCIIPABUTD).

— Ilokazana Tabmuma ¢ HOBBIMH (PYHKIHMSMHU (Ha3BaHHWE), UX Ka4eCTBOM, CTaTyCOM
dbynukmum u3 CQ.
AT, MAT, Regression

Ecnu npoBoannuck TeCThl yKa3aHHBIX YPOBHEH, TO B IEPBYIO OY€peb NPHU HANKUCAHUU
OoT4eTa  HYKHO  aHaIM3MpPOBATh  JUHAMUKY  HW3MEHEHHs  KadecTBa  INPOBEPEHHOU
(YHKIIMOHAILHOCTH B CpaBHEHWU ¢ Oojiee paHHMMH BepcusiMH cOOpku. Takke Kak Uy
IpeIbIAYIIEro BUa TECTOB, KAUeCTBO 3TUX MOXKET ObITh: Bricokoe, Cpennee, Huzkoe.

Jlns yka3aHHBIX BUJOB TECTOB B JAaHHOW YacTH oOTYeTa JOJDKHA ObITh OIMcaHa
uHGbopMalUs CIEeIYIOUIero Xxapakrepa:

— Jlana cpaBHHUTeNIbHAS XapaKTEPUCTHKA KaKIOM M3 yacTed (PyHKIMOHANA B CPAaBHEHHU

C MpebIIyIUMHI BEPCUSIMU COOPKH.

— TIlompobnas (meranbHas) MHGOpMaLUs O KayecTBE KaxJI0M M3 YacTed NMpOBEPEHHOU

(YHKIMOHATIBHOCTH.

— JlaHbl sCHblE TOSICHEHUS O BBICTABICHHUU COOTBETCTBYIOLIETO KayecTBa KaxJIOH

(GYHKLIMU B OTAETBHOCTH.

— Jlaubpl pexoMeHJAaLMU MO YIYYIIEHHIO KadecTBa (Kakue MpoOJIeMbl CleayeT

HCIIPABUTB ).

OxoHYaHME COAEPKUMOT0

B 3aBepumieHuu copepxumoe OT4YeTa [JOJDKHO BKJIOYaThb B ceds MHQOpMaIuio
CIIEYIOIIEr0 XapaKTepa:

— Ccbuika Ha TecT-TIIaH.

— Ccbuika Ha 10KyMeHT feature matrix (eciau TakOBOM MMeEeTCs).
— Ccbulka Ha IOKyMEHT CO CTaTUCTUKOM (€ciii TaKOBOM numeercs).
— OOI1ee KOJIMYECTBO BCEX HOBBIX J€(PEKTOB.

— Tloanuce BBICHIIAIONIETO OTYET.

JlaHHBIE CCBIJIKHU JIOJDKHBI OBITh KOPPEKTHBIMH, HEOOXOIUMO MPOBEPUTH JOCTOBEPHYIO
a1 MHGOPMALMIO TOJIyYaeT MOJb30BaTelb, OTKPHIBIIMK cchlUIKy. Criemyer oOpamarh ocoboe
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BHUMAHHEC Ha NOANUCH, YOAOCTOBCPHLTCCh, YTO yKa3daHa MMCHHO Ballla IIOAIIHNCH 100 Kakasi-To
YHUBCpPCaJIbHaA JJId OIIPCACICHHOIO ITPOCKTA IMOAIHNCH.

BbinosiHeHune padoThI:

1. 3amycTuTh paHee CO3/1aHHOE TPHIIOKEHUE.
2. CocTaBUTh UTOTOBBIM OTYET 110 pe3yJbTaTaM TECTUPOBAHUS IPUIIOKEHHUS.
3. OdopMHUTB OTYET U 3AIMUTUTH MPAKTUYECKYIO PAOOTYy.

®dopma npeacTrasiieHus pe3yJbTara:

1. Texcr gomken ObiTh Hamucad mpudToM Times New Roman, 12. MaTepBan mexmay
crpokamu u abzanamu — 1,5. Oterym ciea 1,5. OpueHTanus TeKcTa — 1o MIHpPUHE
cTpanulbl. CKpUHIIOTHI HEOOX01MMO noanucars. Hazpanue nmpakTuieckoi paboThl,
11e1b paboThl, X0/ padOThl, BEIBOJI, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI IOJIKHBI OBITH
BbIJIEJIEHBI KUPHBIM IIPUPTOM.

2. 3akmodcHHE (BBIBOJIBI).

3. CHucok HCIOB3yeMOH TUTEpaTyphI.

KoHTposbHbIE BONPOCHI:
1. Kakas cTpyKkTypa HTOrOBOI'O OTYETA O pe3yIbTaTax TECTUPOBAHUA?
2. Yto conepxurcs B pazaene IIpusercreue?
3. YUto cogepxutcs B paznene Obmas napopmanus?
4. Yto conepxkurcs B pazzaene TecToBoe OKpyxeHue?
5. YUto conepxurcs B pasnene Pexkomenmanmu QA?
6. Uto conepxuTtcs B pazaene JleranuznpoBanHas uHbopMaius’?
7. Yto copepxkutcs B pazaesie OKOHYaHUE COJIEPKUMOTro?
Kpurepun oueHku:
PaboTa BBINOJIIHEHA MOJHOCTBIO U HE COJCPKHUT OIIMOOK, CTYyIEHT Y4el U PacCMOTpPEN
0COOEHHOCTH MPEIMETHOM 00JaCTH M TPaMOTHO NPEACTABUI OTYET — OLIEHKA «OTJIMYHOM.
PaboTa BeIMOTHEHA MOJHOCTHIO, HO COJIEPKUT HE OOJiee NBYX OMIMOOK, CTYJCHT y4ell U
paccMoOTpesl OCOOCHHOCTH TMpEeAMETHOM 00JacTh M IpaMOTHO MPEJACTaBUI OTYET — OLEHKa

«XOPOIILIOY.
PaGora BpImonHEHa ¢ oOmMOKaMH, CTYACHT HE TMOJHOCTbIO Yy4el M pPaccMOTpes
OCOOCHHOCTH  MpEAMETHONM O00JlacTU M TpeACTaBWI  KpaTKUMl  OT4eT —  OlEHKa

«YIOBIETBOPUTEIHHO.
PaGota BeImonHeHa ¢ TpyObIMH OLIMOKaMH, CTYJICHT HE y4el OCOOCHHOCTH MPEAMETHOM
001acTH, OTYET COCTaBJIEH HEIPAMOTHO — OILIEHKA «HEYI0BJICTBOPUTEIILHOM.
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[Ipunoxenue 1

KOH CTpaHHI bl aBTOPU3aALIUN

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

<Grid.RowDefinitions>

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

<RowDefinition />

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

</Grid.ColumnDefinitions>

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

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

<TextBox x:Name="1Name" Text="WBawoB" 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="MBaH" 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="Naponb" Grid.Column="0" Grid.Row="7" FontWeight="Bold"
FontSize="14" Margin="8,0"/>

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

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

<Label Content="MuHumanbHas gnuHa napons 6 cumeonos" Grid.Column="1"
Grid.Row="10" FontSize="14" Margin="8,0" />

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

<Label Content="KogmoBoe cnoso (oaHo cnoBo)" Grid.Column="0" Grid.Row="12"
FontWeight="Bold" FontSize="14" Margin="8,0"/>

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

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

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

<Label Content="Ycnoeus 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="CekpeTHbii Bonpoc ANnsA BOCCTaHoBAeHuA napona” Grid.Column="0"
Grid.Row="17" Grid.ColumnSpan="2" FontSize="18" FontWeight="Bold" Margin="10,0"/>

<Label Content="CekpeTHbii 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="Mapux" Grid.Column="0" Grid.Row="21"
FontWeight="Bold" FontSize="14" Margin="8,0" Foreground="Gray"/>

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