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1 HOACHUTEJIBHASA 3AIIMCKA

CocTtaB u cojiep)KaHuEe NPAKTHUUECKUX 3aHATUN HalpaBiieHbl Ha peanusanuio PeaepanbHOro

rOCyIapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIAPTa CPEIHET0 MPOPECCHOHATHLHOTO 00pa30BaHusI.

Benymeld augakTHUeCKOW IENBI0 TPAKTUYECKUX 3aHATUN  SBISETCS (OPMHUpPOBAHUE

npoEeCCHOHATBHBIX MPAKTUYECKUX YMEHHH (YMEHUH BBIIIOJHATH OINPEICICHHBIC JCHCTBHS,
orepanuu, He0OX0AUMBIEC B IOCIEIYIONIEM B TPO(PECCHOHATBLHON AEATEIBHOCTH).

B coorBerctBum ¢ paboueir mporpammoii [IM 05. IlpoektupoBanme wu pa3paboTka

nnpopmannoHHbIx cucreM, MJIK.05.03 TectupoBanrne nHOOPMAIIMOHHBIX CHCTEM, TIPEAYCMOTPEHO
MPOBEJICHUE MPAKTUYCCKUX 3aHATHA. B paMkax MPaKkTUYECKOTO 3aHATHS OOYYaromuecs MOTYT
BBITIOJIHSATH OJIHY HJTM HECKOJIBKO MTPAKTHYECKUX PadoT.

B pesynbrare ux BhIMOTHEHHUS, 00YYAIOITUNCS JOTKEH:
ymemb:
V1. ocyniecTBisITh MOCTAHOBKY 3ajJjau o 00paboTke nHpopMaluu;
V4. ncnonb30Bath aNropuTMbl 00pabOTKH MHGOPMALUU IS Pa3INYHBIX IPUI0KEHUIH;
V11. ucnonas3oBaTh METOBI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 33/1aHUEM;
V12. pa3pabarbiBaTh MNPOEKTHYIO JOKYMEHTAIMIO Ha SKCIUTyaTaluio HHGOPMAIIMOHHON
CUCTEMBI;
VY13. ucnonap3oBaTh CTaHAAPTHI IPU 0(POPMIIEHUN TPOTPAMMHON TOKYMEHTAIMH.

ConeprxaHne TPaKTHYECKUX 3aHATHI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE OOIIMX KOMIIETEHIIHIA IO

pOoQEeCCHOHATBHOMY ~ MOJYJIIO [POrpaMMbl  MOATOTOBKM  CIIELMAIMCTOB CPEJHEro 3BEHa 10
CMELMATBHOCTH U OBJIAACHUIO NPOGheccuonanbHulMu KOMREMEeHYUAMU.

IIK 5.2. Pa3pabaTeiBaTh MPOEKTHYIO AOKYMEHTAIIMIO Ha pa3paboTKy HHGOPMAIMOHHON
CUCTEMBI B COOTBETCTBUH C TPEOOBAaHUSMU 3aKa3UHKA.

ITK5.5. Ocy1iecTBasTh TeCTUPOBAHUE WHQPOPMAIMOHHON CHUCTEMBI Ha JTale ONBITHOU
SKCIUTyaTaluu C (QUKcalyeil BbISIBICHHBIX OMIMOOK KOAWPOBAHMS B pa3pabaThIBa€MBIX
MOAYJISIX UH(OPMALIMOHHON CHCTEMBI

I1K5.6. Pa3zpabarpiBaTh TEXHHUECKYIO JOKYMEHTAIIMIO HA SKCIUTyaTaIldi0 WH()OPMAITMOHHOM
CUCTEMBI.

A Taxxe GOPMUPOBAHUIO 0OUUX KOMNEMEHYUIL:
OK O01. BriOupate cmocoObl pemieHus 3amad  MpodeCcCHOHANBHOM  JIEATEILHOCTH,
MPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.
OK 02. Ocy1iecTBasATh OUCK, aHAJIM3 U UHTEPIPETAUI0 HHPOPMAITUU, HEOOXOIUMOM ISt
BBITIOJTHEHUS 3a71a4 PO(HeCCUOHATILHOM NesITeIbHOCTH.
OK 03. [InanupoBaTh M peayn30BbIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE W JMYHOCTHOE
pa3BUTHE.
OK 04. PabGotath B KOJIJIEKTUBE U KOMaH/e, 3h(HEeKTHBHO B3aUMOIEHCTBOBATH C KOJIJIETaMHU,
PYKOBOJCTBOM, KIIMEHTaMHU.
OK 05. OcyuecTBisTh yCTHYHO U HNUCBMEHHYIO KOMMYHHKAIMIO HA TOCYJIapCTBEHHOM
SI3BIKE C YY€TOM 0COOEHHOCTEN COIMAFHOTO U KYJIBTYPHOT'O KOHTEKCTA.
OK 06. ITposBISITh rpak1aHCKO-NTATPUOTHUECKYIO MTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEICHNE HA OCHOBE TPAJUIIMOHHBIX OOIIEUETOBEYECKIX [IEHHOCTEH.
OK 07. CopneiicTBOBaTh COXpaHEHHIO OKpY’KalOLIeH cpeabl, pecypcocOepexeHuIo,
3¢ deKTUBHO AeCTBOBATH B YPE3BBIYANMHBIX CUTYAIIUSX.
OK 08. Hcnonb3oBaTh cpeAcTBa (PU3NYECKONW KYIbTYpHI AJISI COXPAHEHUS U YKPEIUICHUs
3JI0pOBbsl B Tpoliecce MpodeCCHOHATBHON JESITENbHOCTH U MOJACPXKaHUS HEOOXOAMMOTO
ypOBHS (PU3MUYECKON MOATOTOBIEHHOCTH.
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— OK 09. Ucnonp3oBars HHPOPMALTMOHHBIE TEXHOJIOTUU B MPO(ECCHOHAIBHON NS TeTHHOCTH.
— OK 10. Ilomb3oBatbCcsi TpOQecCHOHATBHON JOKyMEHTAle Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM $SI3bIKaX.
— OK 11. [InanupoBaTh NpeIIpUHUMATEIBCKYIO JEITEIBHOCTD B TPOpECCHOHATBLHOMI chepe
BreimonHnenue 00y4aOmMUMUCA MPAKTUYSCKUX WM JladopatopHblx pador mo [IM 05.
[IpoextnpoBanne wu paspaborka wuHPopMmanmoHHeix cucreM, MJIK.05.03. TecrupoBanue
WH(POPMAIIMOHHBIX CUCTEM, HAIPABJICHO Ha!
- 00oOmieHne, CUCTEMaTU3alMIo, YIIIyOJeHHe, 3aKpeIUIeHHe, pa3BUTHE U JCTAIU3AIUIO
MOJTyYSHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM T€MaM y4eOHOU JUCIUTUINHBL;
- (QopMHpoBaHHWE YMEHWH NPUMEHSTH TIIOJyYECHHBIE 3HAHUS Ha TPAKTUKE, PEaTH3alUIo
€IMHCTBA WHTEIUICKTYAIbHOW U MPAKTHUECKON JAEATEIbHOCTH;
- pa3BUTHE WHTEIUICKTYyallbHBIX yMEHUH y OyIymuxX CHEeNHaIuCTOB: aHAINTHYECKUX,
MIPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;
- BBIPAa0OTKY TpPH PEIICHWH IOCTABJICHHBIX 3a/a4 NPOPECCHOHATBHO 3HAUYMMBIX Ka4yecTB,
TaKHUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUECKAST MHUIINATHBA.
JlaGoparopHast paboOTa TMPOBOJUTCA TIOCTE€ COOTBETCTBYIOIIEH TEMbI, KOTOpas OOECIeYHnBacT
HaJIM4Ke 3HAHUH, HEOOXOIUMBIX JITS €€ BBITIOJTHEHVS.



MJIK.05.03 TECTUPOBAHUE NHO®OPMAILIMOHHbIX CUCTEM

2 IEPEYEHD JIABOPATOPHBIX PABOT

Tembl 1abopaTOpHBIX padoT KoanuecrBo | TpedoBanus
Pa3pnesnbi/Tembl 4acoB oI'oC C1io
(ymern)
Pasnea 1. TectrupoBanne nHGOPMAIMOHHBIX CHCTEM 85
Tema 5.3.1. Otnanka u | JlabopaTopHasi padora Ne 1, 2, 3, 4, 5, 16 V1,V4,V11,
TECTHPOBAHKE 6,7,8 Pa3paboTka TeCTOBOrO CICHAPHS V12,V13
MH(OPMALIMOHHDIX IPOEKTa V01.1, Y01.2,
R JlaGopaTopnasi padora Ne 9, 10, 11, 12 8 v02.1, ¥02.2,
Pa3paboTka TeCTOBBIX MTAKETOB v03.3, ¥03.4,
JlaGopaTopnasi padora Ne 13,14,15/16 8 Y04.2, Y04.3,
Hcnons3oBanue MHCTPYMEHTApHS ¥05.2, ¥06.1,
aHajan3a KayecTBa v06.3, Y06.5,
JlabopaTopuas padora Ne 17,18, 19,20 8 v07.1,07.3,
Amanus u  obecredeHue 0OPaGOTKH V08.1, V08.3,
WCKJIFOUUTENIbHBIX CUTYaINi vY09.1,¥09.2,
JlaGopaTopuas padora Ne 21,2223, 24 8 Y10.1, ¥10.2,
DYHKIMOHATEHOE TECTHPOBAHHE ¥10.7, V11.1,
JlaGopaTopuasi pabora Ne 25,26,27, 28 8 Y11.2
TectupoBanue 6€30MaCHOCTH
JlaGopaTopnasi padora Ne 29,30,31,32 8
Harpy3ouHoe TecTHpoBaHUE, CTPECCOBOE
TECTUPOBAHUE
JlabopaTopnasi padora Ne33,34,35,36 8
TectupoBaHue MHTErpalun
JlabopaTropnasi padora Ne 37,38,39,40 8
KoHduryparmonHoe TeCTUpOBaHHE
Jlabopatopnasi padora Ned4l1 4243 5
TectupoBaHue yCTaHOBKH
HNTOI'O 85




3 METOANMYECKHUE YKA3AHUSA

Tema 5.3.1. OTs1aaKa M TecTUPOBaHMe MH(POPMAIMOHHBIX CHCTEM

JlaGopaTopuasi pa6ora Ne 1,2,3,4,5,6,7,8 Pa3padoTka TecTOBOro cuieHaApHs MPoOeKTa

He.]'lb paﬁoTbI — IOJIYy4YCHUS HABBIKOB CO3JaHUS TCCTOBBIX CHCHAPHECB HA OCHOBEC MCTOAWKHU
YIpaBJICHUS TPEOOBAHHUSIMH.
Boinosinus padorty, Bl Oyaere:

ymemp:

— V1. ocyuiecTBisITh MOCTAHOBKY 3ajJau o 00paboTke nHpopMaluu;
— VY4, ucnonb30Bath adropuTMbl 00paboTKH MHGOPMALIUU JUIS Pa3IMUHbIX TPUIIOKEHUM;
— V11. ucnonp3oBaTh METOABI TECTUPOBAHMSI B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;

— VYI12. paspabaTeiBaTh NPOEKTHYIO JOKYMEHTAIlMI0O Ha OHKCIUTyaTaluio WHOOPMAIMOHHOM
CUCTEMBI;

— V13. ucnonb3oBaTh CTaHAAPTHI IPU 0HOPMIIEHUH TPOTPAMMHOMN JOKYMEHTAIIVH;
MarepuanbHoe o0ecrieyeHme:

MyneTuMeauiiHbIE CPECTBA XpaHEHUs, NepeJadyd W MpeacTaBiieHus uHpopManuu. YdeOHO-

METOANYECCKasd JOKYMCHTAUA, TUIAKTHICCKHUE CPCACTBA

Teopernueckas yacthb [Iporiecc co3manus TECTOBBIX CLIEHApPUEB BKIIOYAEeT B ceOsl ueThIpe
niara:

1. Onpenenenue NepeMEHHBIX UIs KaKJIOTO 1Iara CLieHapyueB UCIIOJIb30BAHMS.

2. OnpeneneHre CyIeCTBEHHO Pa3HbIX BAPUAHTOB VI KaXI0M MEPEMEHHOM.

3. KomOuHMpoBaHue BapuaHTOB /ISl TECTUPOBAHUS B TECTOBBIE CLICHAPHH.

4. OnpeneneHre 3HaYEHUN IEPEMEHHBIX.

IlepBpIM Z1€710M HY’KHO OINPENEIUTH BCE BXOIHBIE IIEPEMEHHBIE BO BCEX INArax B MPEICTaB-
JIEHHOM cleHapuu (anroputme). Hanpumep, eciay Ha HEKOTOPOM IIAre MoJb30BaTellb BBOJUT CBOU
UAECHTU(UKATOP U IapoJib, 3TO JBe nepeMeHHbIX. IlepBas nepemennas — nentudukarop, Bropas —
[Taposnb. IlepemeHHOl Takke MOXKET ObITh BEIOOP, KOTOPBIH 10JIb30BATENb JOJKEH CIENaTh (TaKkon
KaK BBIOOp peiica U3 CIucKa).

KonnuecTBo nepeMeHHBIX MOXKET 3aBUCETh OT BBEACHHBIX HA IIPEIBIAYILEM L1are 3Ha4YCHUM.

Ha cnenyromem mare cieyeT OnpenesuTh CyIIECTBEHHO Pa3Iu4HbIe BAPUAHTHI Ul KaX 101
IIEPEMEHHOM. BapHaHThl CUMTAIOTCS «CYLIECTBEHHO Pa3HBIMHU», €CIIM OHU MOTYT BBI3bIBaTh pas-
JIMYHOE TIOBEICHUE CUCTEMBI.

Hanpumep, eciu BbiOpath MaeHTudukarop, KOTOpbIi npeanosaraercss ObITh JUIMHOW 10
JIECATH CUMBOJIOB, CIIEIyIOIUe IPUBEICHHbIE 3HAUYCHUS OYyIyT CYIECTBEHHO pPa3HbIMU:

Alex — cluIIKoM KOPOTKHUIA U TOITOMY OJKHIACTCsl MOSIBICHHE COOOIICHUs 00 OInoKe.

Alexandra — BepHsrii Unentudukarop.

Alexandrena — CIOMIIKOM JIMHHBIA, OXHAACTCS, YTO CHUCTEMa HE IIO3BOJIUT BBOAUTH
CIUIIKOM AnuHHBIN W aentuduxatop.

Onnako, Alexandria wim JohnGordon pasznuuHbl HEe CyIIECTBEHHO, T.K. 00a SBISIOTCA
BEPHBIMH UJCHTU(UKATOPAMH, BBI3BIBAIOIIUMH OJHO ITOBEEHUE CUCTEMBI.

BapuaHT MOXET cUMTaThCsl CYIIECTBEHHO JPYTHM, ECIIH:
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OH BBI3BIBAET APYroM X0z mnpouecca (00bIYHO aJIbTEPHATUBHBIN MOTOK).

[Tpumep: BBox HEeBepHOTO Napoisd BbI30BeT AsibTepHaTUBHBIN [10TOK 2.

OH BBI3BIBAET Apyroe coolIieHne 06 ommoke.

[Tpumep: Ecnu anpec 35eKTpOHHON MOYTHI CIAMIIKOM JUIMHHBIN, COOOIIEHHE JOKHO OBITh:

«E-mail nomxen ObITh HEe 60s1ee S0-TH CHUMBOJIOBY.

[Tpumep: Eciu anpec a5eKTpOHHOM MOYTHI HE COACPKUT CUMBOJIA «(@», COOOIEHHE JOIKHO

ob1Th: «Hesepnslit E-mail agpecy.

— OH BBI3BIBACT JIPYTOH BHI MTOJIB30BATEIHLCKOTO HHTEp(eiica.

[Ipumep: Ecnu kpenuTHas kapra Oblia BelIOpaHa B KadecTBE CHocoba oOIuiaThl, CHCTEMa
JIOJDKHA OTOOpaxkaTb AKpaH C MOJIAMU JJIsl BBOJA HOMEpPA KPEIUTHOM KapThl, JaTbl OKOHYAHHUS
CpoKa JEeWCTBHS U Ha3BaHHE OpraHU3aluu, 00CITyKUBAIOLIEH KapTy.

— OH BBI3BIBAET pa3InYHbIN HAOOp 3HAUYEHUH CIIHCKOB.

[Ipumep: DOxkpaH perucrpaluu MoJb30BaTeNs JODKEH coaepkarh cnucok CrpaHa u
rat/ITpoBunnusa. Cnucok IlItat/IIpoBunims Oyner coaepaTh 3HAUEHHUsI HA OCHOBE BbIOpaHHOM
ctpanbl: g CIIA oH gomKeH coaep:kaTh Bce TaThl, [uisi KaHaasl — Bce MPOBUHIMY, AJISL IPYTHX
CTpaH OH JIOJIKEH OBbITh HEJJOCTYTICH.

— OH sBysSIeTCS YCIIOBUEM OIpaHUYECHHUSL.

[Tpumep: [1aposns gomkeH ObITH HE MeHEEe 6-TH CUMBOJIOB.

B sToMm cnyyae HE0OX0AMMO IPOTECTUPOBATDH CIEAYIOIIEE:

[Taponp ¢ NATHIO CUMBOJIAMH.

[Tapone ¢ mecTeio CUMBOJIAMU

— YT0-T0 10KHO OBITH U3MEHEHO BMECTO UCIOIb30BAHNS 3HAUEHUS 110 YMOJIYAHUIO.

[Ipumep: Ha skpaHe ormiaTel KpeIUTHOM KapTOW Ha3BaHUE OPTaHMU3AIIMH, OOCITYKHUBAOIICH
KPEIUTHYIO KapTy, JOJKHO OBbITh 3all0OJJHEHO MMEHEM JIMLa, pa3Melnaroniero 3akas. [lonb3oBarens
JOJDKEH UMETh BO3MOKHOCTbh XPAHHUTB 9TO 3HAYCHHE 10 YMOJIYAaHUIO WJIM BBECTH HOBOE.

— OTO cO3[aeT 1Ba pa3IMYHBIX BAPUAHTA!

XpaHUTh YCTAHOBJIEHHOE II0 YMOJYAHUIO HAa3BaHWE OpraHU3alMM, OOCITyXHUBarOIEH
KPEAUTHYIO KapTy.

W3MEeHNUTH yCTAaHOBIEHHOE 110 YMOJIYAaHUIO Ha3BaHUE OpraHU3aluy Ha Ipyroe.

— dopmMmaT BBOIa TOYHO HE OIpPEJESICH U MOXET ObITh HHTEPIPETUPOBAH PAa3HBIMM CIOCO0a-
MHU.

ITpumep: nosie BBoJIa HOMepa TeaedoHa JOHKHO IPUHUMATh TEKCT B CBOOOIHOM Gopme.

Howmepa TeneoHOB pa3HbIMM JIMLIAMH MULIYTCS I0-PA3HOMY:

— MHcnonw3oBanus ckobok: (973) 123-4567
— MHcnons3oBanue tupe: 973-123-4567

— MHcnonw3oBanue npobdenos: 973 123 4567
— bes pobenon: 9731234567

Bce noctynHble BapuaHThl JODKHBI OBITh IPOTECTUPOBAHBI.

— CTaHapTHBIE BApUAHTBI MOTYT OBITh PA3HBIMU JUISl PA3HBIX CTPaH.

dopmar aTel CpOKa OKOHYAHUS JNEMCTBUS KPEAUTHOW KapThl MOXET ObIThb Pa3HbIM IS
CIIA u EBpomnsl.

Ha cnenyromiem mare HyKHO CKOMOMHHUPOBATh UX B MOCJIEIOBATEIbHOCTD I1ar0B TECTOBOI'O
cueHapud. OauH U3 cnocoOoB 3TO caenarb — co3gaTh Marpuny Pacnpenenenust TecToBbix
Cuenapues (Test Case Allocation Matrix). CTpoku 3T0il MaTpHIlbl coJiepkKaT BCe MEPEMEHHBIE JUIs
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BCEX IIaroB, TpeOYIOLIMEe BBOJA JAHHBIX OH MOJib30Barensd. llepBas KOJIOHKAa COJACPKHUT HOMEP
miara, BTopasi — Ha3BaHHUe MEPEMEHHOM, a OCTAJIbHbIE — TECTOBBIE clieHapuu. Mx MoxHO Ha3Bath T1,
T2, u 1.1. Hy)XHO OLIEHUTH, HACKOJIBKO MHOT'O TECTOBBIX CIICHAPUEB HYKHO JUII OXBaTa JaHHOTO
cueHa- pus (anropurMma). JKecTKMM BapuUaHTOM OLEHKM OyAeT MaKCUMaJIbHOE KOJIMYECTBO
CYIIECTBEHHO DPAa3MYHBIX BAPHAHTOB, OIpENesIeHHOE U nepeMeHHoi. He mpolGiema, ecnu mpu
olLleHKe Oy/IeT JOMyIIeHa omuoKa, T.K. MOXXHO J00aBUTh WU YJATUTh KOJOHKY TP 3all0JTHEHUHU
MaTpuipl. OOBIYHO THITUYHBIA CIIEHAPUH OXBATHIBAIOT OT IIATH JI0 CEMH TECTOBBIX clieHapueB. Tem
HE MEHEE, MHOTIa B 0COOBIX CclTydasix TpeOyeTcsi O0JIbIe TECTOBBIX CIIEHAPHUEB.

Ha derBeproM Imare ciexyeT 3aMEHHTHh HEONpENeICHHbIE BAPHAHTHI, TaKWe KaK «OYCHb
IUTMHHAST (GaMIITUSD) WM <«JUIMHHBIA HOMEp TenedoHa ¢ ext. (JIOMOJIHUTENbHBIM HOMEpPOM)» Ha
JeHCTBUTENIbHBIC 3HaUeHHs, Hanpumep «Georgiamistopolis» u «011-48 (242) 425-3456 ext. 1234»
COOTBETCTBEHHO. Ha 3TOM 1mare Takke pa3feisiioT BCE TECTOBBIE CIEHApUU u3 MaTpuilsl
Pacnpenenennss TectoBeix CrieHapueB, co3laBasi OTHACIBHYIO TaONHIly Ui KaKIOTO TECTOBOTO
CIICHApPHSI.

Meton wu3BiieueHus (PYHKIMOHAIBHBIX TECTOBBIX CIleHapueB (test cases) W3 CIleHapHeB
HCII0JIb30BaHUS (Use cases) UMEET HECKOJIbKO IPEUMYIIIECTB:

— TecToBbIE ClIeHapHH MTOTYYAIOTCS C UCIIOJIB30BaHHEM 00Jiee aBTOMAaTHYECKOTO TI0IX0/1a.

— VX011 OT yOnupoBaHuUs TECTOBBIX CIICHAPHEB.

— JlocTuraercst 60BN OXBAT TECTOBOTO MPOCTPAHCTBA.

— JIerkocTh MOHHTOPHHTA TECTOBOT'O TTPOIIECCa.

— JlerkocTh pacrpeneneHus: paboThl MEXKIY TECTEPaMH.

— JlerkocTb perpecCHOHHOr0 TECTUPOBAHUS.

— PanHee oOHapykeHUE MPOIYIIIEHHBIX TPEOOBAHU.

CoznaHHble TECTOBBIE CIIEHAPUU MOTYT OBITH HCIOJIb30BAHbBI JJII PYYHOI'O TECTUPOBAHUS,
TaKkKe Kak U JJI1 aBTOMaTHYECKOI'O0 TECTUPOBAHUS C HCIIOJIb30BAHUEM TAaKMX MHCTPYMEHTOB, Kak
IMB Rational Robot nnu IBM Rational Functional Tester.

Onucanue 3axa4u
ITocTpouTh TECTOBBIE CIIECHAPHUH.

Iopsinok BbIMOJHEHHUS PAdOTHI
A. OnpeneseHue nepeMeHHbIX VI Ka:KI0I0 HIAra ClleHAPUEeB UCI0JIb30BAHUSA
1. [lepemenHbIE 711 OCHOBHOT'O IOTOKA CLIEHAPHS UCIIOJIb30BAHMUS:
[lepenucate oOcHOBHOW TOTOK cueHapus «bpoHHpoBaHMe OHJIETOB» C yKa3aHUEM
HCIOJIb3YEMbIX IEPEMEHHBIX (¢ npedurcom V):
B1. Typuct BBoaut URL caiira.
B2. Cuctema oto0OpakaeT JOMAIIHIOK CTPAHUILy caiiTa.
B3. Typuct BBOOUT HH(YOPMALIHIO O TIOJIETE:
V3.1. lata BbLIETa
V3.2. Bpems BblIeTa
V3.3. Jlata npulbITHs
V3.4. Bpems npuObITus
V3.5. Yucno myTemecTBYOUIMX B3POCIIBIX
V3.6. Hucno myTemecTByOMMNX JETEH.

V3.7. Hannune nyTemecTBYOMMX )KUBOTHBIX.
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Typuct Bei6upaet «Ilouck peiico.
B4. Cuctema oToOpakaeT peichl BbUIETa, OTCOPTUPOBAHHBIE 110 LIEHE.
BS5. Typucr BeiOupaer peiic.

V5.1. Peiic BbuieTa
B6. Cuctema oroOpakaer peic npuOBITHS.
B7. Typuct BbiOupaet peiic npuobITHS.
V7.1. Peiic npuObITHSL.
B8. Cuctema oroOpaskaeT aeranu peiica.
B9. Typuct noarBep:x1aeT peiic.
B10. ITonp3oBatens npenocrasisier Maentudukarop u [aponb i mokynky oumnera.
V10.1. Unenatudukarop
V10.2. [Tapons
B11. Typuct npenocrapisieT HHPOpPMAIIUIO TaCCAXKUPA.
V1l1.1. ®amunus.
V11.2. Nms.
V11.3. OtuectBo.
V11.4. Ilon.
V11.5. Jlata poxnaeHus.
V11.6. Homep nacnopra.
V11.7. Cepus nacnopra.
B12. Cucrema orobpaxaer CBOOOAHBIC MECTA.
B13. Typuct BeiOHpaeT mecra.
V13.1. Mecro.
B14. Cucrema oTobpaxaeT 10CTyITHOE MEHIO.
B15. Typuct BeiOupaeT MeHIo.
V15.1. Tun meHro.
V15.2. Tun HanuTKOB.
B14. Typuct npenocrasiseT nH(GOpMaIHIO 110 KPSAUTHONW KapTe U PaCUECTHBIN apec.
V14.1. Tun KxpeauTHOU KapThl
V14.2. Homep KpeaIuTHOU KapThl
V14.3. Jlata okOH4YaHUS CpOKa ICUCTBUS
V14.4. Ha3BaHnue KapThl
V14.5. Anpec

B15. Cucrema npenoctaBisieT HOMEp MOATBEPKICHUS.
2. AHaJIOTUMYHBIM 00pa30M BBECTH TIEPEUEHb IMEPEMEHHBIX [T KaX0T0 aJIbTEPHATUBHOIO ITOTOKA.

b. Onpenenenne pa3an4HbIX BAPUAHTOB IJIs1 KAXKI0H NepeMeHHOM
1. Onpenenuts 3HaYEHUSI IEPEMEHHBIX ISl TECTUPOBAHUS:

V3.1. lata BbLIETa
— Bepnas nata B OyayIieM, yCTaHOBJICHHAs BPYUYHYIO

— Bepnas nata B OyayiieM, yCTaHOBJICHHAS U3 KaJleHAaps

— Jlata B po1uioM

— CeroansmHss gata

— ®epanp 30 unm 31 yncio

— Ilycroe nomne
10



V3.2. Bpems BouIETA:

— BepHoe Bpems 1i1st Oyayiieit 1aThl, yCTaHOBJIEHHOE BPYYHYIO
— BepHoe BpeMs 1151 TEKyIIEH AaThl, yCTAHOBJICHHOE BPYUYHYIO
— HeBepnblii popmat nate

— Ilycroe none

V3.5. Yucno nyTemecTBYOUUX B3POCIbIX
-0

-1

—2

— MakcuMallbHO IOy CTHUMOE

V10.1. Unentuduxarop

— BepHblil naeHTH(UKATOP M0JIB30BATENSA

— Unentudukarop, conepxaiiue HeJOMyCTUMbIE CUMBOJIBI
— HecymectByronuii naeHTU(UKATOP MOJIH30BATEINS

— Ilycroe none

V10.2. ITapons

— IlpaBusnbHBIN MapOJb MOIB30BATENS (C MPABUIBHBIM HIEHTU(HUKATOPOM)
— HenpaBunpHslii naposisb (¢ IpaBUIBHBIM UIECHTHU()UKATOPOM)

— Bepnbriit maposs (¢ HEBEpHBIM UIASHTH(DHKATOPOM)

— [Tapons, cogepsxaiuii HEAOMYCTUMbIE CUMBOJIBI

— Ilycroe none

[To anamoruu ompeAenuTh BO3MOXKHBIC 3HAUCHHS JUISI OCTAILHBIX TIEPEMEHHBIX (HE MEHEEe Tpex
3HAYCHHUI Ha MIEPEMEHHYIO).

B. Co3nanue TecTOBBIX ClIEeHApHEB

1. TlocTpouThs MaTpUIly pacipeieieHHus TEeCTOBbIX CLIEHAPHEB:

IHar  Ilepemennas TT T2 T3 T4 TS5 Té6
B3 Bpewms Bbuiera

B3 Jlara npudbiTus

B3 Bpemst npudsitis

B3 Yueno nyretecTByomux B3pocisix

2. Z[J'IS[ Ka)KﬂOﬁ CTPOKH BBCCTH BCC HeO6XOI[I/IMBIe JJIs1 TCCTUPOBAHHWA BaPUAHTBI:
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War  Mepe- T T2 T3
MEeHHaR
B3 Bpema Bephas patas 6y- Bepwas patas bOy-  [laTa B npownom
BbNET8  OyLIEM, yCTAHOB-  AYLUEM, YCTAHOB-
NEHHAnA BYYHYI  NEHHas U3 KaneHaa-
pA
Bepuan para B Oy-
Ayliem, yCTaHos-
NEHHan U3 Kanexaa-
ps
B10  [Mapont  [lpasuneHsin na- HenpaeunsHbi Beprsiit napons (c
ponb NONL30BATENS  NAponb (CNPasunb-  HEBEPHLIM WAEHTH-
(c npasunbHLIM HblM uaeHTHDMKa-  bukaTopom)
WAEHTU(MKATOPOM)  TOpOM)
lMpasunsHb na- MpaeunsHbIA Na-
POMb NONL30BATENA  PONb NONL3oBaTeNA
(c npasunbHLIM (c npaBunsHLIM
WMABHTHMKATOPOM)  WIEHTU(DMKATOPOM)

3. OnpenenuTh 3HaYEHUS TEPEMEHHBIX:

T4

'Ceronumum

Aara

T5
®espans 30

wnu 31 yucno

BepHan para 8
Oyaywem,
YCTaHOBNEH-
H3A U3 KaneH-

Aaps

Mapon, co-
Repxati
HEAONYCTH-
Mbie CUMBOMGI
(C BEpHbIM
WaeHTMMKa-
TOpOM)
[MpasunbHbIf
naponb nonb-
3o0Barens (¢
NpaBANEHbIM
uaeHMduKa-
TOpOM)

Mycroe none

Bephas nata s
Byaywem,
yCTaHOBNEH-
Has BpYMHYR

Mycroe none

MpasunbHbIA
naponb nons-
aosatens (¢
NpasunbHLIM
uaeHTUmKa-
Topou)

KommenTapuu

3.1. Jns mnepBoro TtecroBoro cueHapus (T1) ompenenutb KOHKpeTHbIE 3HAYCHHS
IIEPEMEHHBIX
War  Mepe- T 3Havenne Oxupaemsin  Dakmuveckwit  Yaayssii /|
MeHHan pesynbTaT  pesynbTaT  Heyaay-
Hbl#
B3 Bpems  BepHaspgataeOy- 16.04.2015  [puwsto
BbNETa  [yWEM, YCTaHOB-
NEHHAR BPYHHYIO
B10  Mapone  [pasunbhbii na- hcvbbnsj MpunsTo
pOonk NONL3OBATENA
(c npaBunbHbLIM
MAEHTU(DUKATOPOM)

3.2. 3an0JHATH aHAJIOTHYHEIC Ta6J'II/IHBI I10 OCTaJIbHBIM TE€CTOBBLIM CLICHAPHIM.

®dopma npeacTaBiIeHus pe3yabTara:

Odopmuts oTueT o 1abopaTopHOii padoTe.

Kpurepum oueHku:

Onenka "5" ctaBuTcs: Bes paboTa BBIOJIHEHA 0€30IIMO0YHO U HET UCTIPABJICHUH;

Onenka "4" cTaBUTCA: JOMYLIEHBI 1-2 BEIYUCIUTEIbHBIE OLIMOKH.

Onenka "3" craBUTCS: JOMYyIIEHbl OMIMOKM B XOJE pEIIeHHUs 3alaud IMpHU IPaBUIBHOM

BBIIIOJTHEHUH BCEX OCTAJbHBIX 3aJaHUI WU AOITYIICHBI 3-4 BBIYMCIUTEIHHBIC OI_I_II/I6KI/I, IIpu 3TOM

X0 pCHICHUSA 3aa4un JOJIZKCH OBITh BCPHBIM.
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Onenka "2" craBUTCS: JOMYIICHB OMIMOKH B XOJE pEIICHHs 3aJadyd M XOTs Obl OJHA
BBIYHMCIUTENIbHAS OIMMOKAa WM TPU pPEIICHWU 3a7adyd M TMPUMEPOB JOMyIIeHo Oonee 5

BBIYHUCIUTENBHBIX OIIHOOK.

JladopaTopuasi padora Ne 9,10,11,12 Pa3pa6oTka TeCTOBBIX NAKETOB
He.]'lb: HOJIy‘-II/ITI) HABBIKHU pa3pa6OTKI/I TECCTOBBIX CHCHapI/IeB.

Boinosinus padorty, Bel Oyaere:
ymemp:

— V1. ocymiecTBisITh MOCTAHOBKY 3aJa4 M0 00paboTke nH(popMaluu;
— VY4. ucnonp30Bath alropuTMbl 00pabOTKU MHPOPMALIUU IS Pa3INYHBIX TPUII0KEHUI;
— V11. ucnonp3oBaTh METOABI TECTUPOBAHMSI B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;
— VYI12. paspabaTbeiBaTh NPOEKTHYIO TOKYMEHTAIIMI0O Ha OJKCIUTyaTaluio WH()OpMaIMOHHOMN
CUCTEMBI;
— V13. ucnonap3oBaTh CTaHAAPTHI IPU 0HOPMIIEHUH TPOTPAMMHOMN JOKYMEHTAIIUH;
MarepuanbHoe obecrnieyeHue:

MynbTUMEANITHBIE CPEACTBA XPAHECHUSI, TIEpeIavYn U MpecTaBleHns nHpopmanuu. YaeOHo-
MeTOANYeCcKasi JOKYMEHTAIHS, JUIAKTHIECKUE CPEJICTBA

Xoa padoTsl

Teopernueckne BONpoCsl

OneHka CTOMMOCTH W MPUYHMHBI OMIMOOK B MPOrpaMMHOM oOecnedeHud. Buabl U MeTomabl
tectupoBanus. llonstre Tecta. TpeOoBaHus K pa3pabOTKe TECTOBBIX crieHapueB. I[IpaBuia
pa3paboTKu TECTOBBIX CLIEHAPHEB

3amanne Ne 1. HanmucaTe mporpamMmy perieHus: KBaapaTHOro ypaBHeHus ax2 + bx +c¢ = 0.

3amanne Ne2. HailiTh MUHUMaNbHBIA HAO0OpP TECTOB JJIsi MPOTPaMMbl HAXOXKICHHS

BEIIECTBEHHBIX KOpHEW KBaJpaTHOro ypaBHeHHs ax2 + bx + ¢ = 0. Pemenue mpezacraBieHo B

TadJIuLE.
Ho- a b ¢ | OxmumacMbrit Yro nmporepsieTcs
Mep pesynsTar
TECTA

1 2| 5] 2| x=2,x:=0,5 | Cnyuaif BemecTBCHHBIX KOPHEH

2 31 2 | 5| Coobmenne | Crywait KOMIUICKCHEIX KOPHEH

3 31 -12] 0| x=4, x;=0 Hynesoit kopenn

4 01 O | 10| Coobmenne | Hepaspemmumoe ypasrenne
5 0] 0 | 0| Coobmenne | Hepaspemmmoe ypasrenue
6 0] 5 | 17| Coobmenne | HexBagpatnoe ypasuenue
7 9 0 0 | x=x=0 Hynesrie kopan
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Jl1s 3TOi MporpaMMbl IpeAIaracTcss MUHUMaJIbHBINH HA00p (PyHKIMOHATIBHBIX TECTOB, HCXOMS
13 7 KJIacCOB BBIXOJHBIX JAHHBIX. 3AIIOBE]IM I10 OTJIAJKU IPOrPAMMHOIO CPEJICTBA, IPEII0KEHHbBIE
I'. Maiiepcom.

1. CuamraiiTe TecTupoBaHHME KIIOUEBOH 3amadeid paspabotku IIC, mopydaiite ero cambiM
KBaJTM(HUIMPOBAHHBIM M  OJAPEHHBIM IPOrPAaMMKCTaM, HEXENIAaTeIbHO TECTHPOBATH CBOIO
COOCTBEHHYIO IPOTPaMMy.

2. Xopoml TOT TeCT, Al KOTOPOTO BBICOKA BEPOSTHOCTh OOHAPYXKHUTH OIIMOKY, a HE TOT,
KOTOPBIH IEMOHCTPUPYET NPABUIbHYIO pabOTy IPOrpaMMBbI.

3. 'oToBBTE TECTHI KaK /7151 IPAaBUIIBHBIX, TaK U I HENPABWIbHBIX JAHHBIX.

4. JIOKyMEHTUpYHTE MPOIYCK TECTOB 4YEpPe3 KOMIIBIOTEp, NETAIbHO H3ydailTe pe3yJbTaTbl
KaXKJI0ro TecTa, u3beraiite TecToB, MPOIMYCK KOTOPBIX HEJIb3sI TIOBTOPHUTD.

5. Kax b1l MOAyJb MOJKIIIOYANWTE K IMPOrpaMMe TOJIBKO OJWH pa3, HUKOI/AA HE M3MEHSNTE
MpOrpaMmy, 4ToObl 0OJIErYnTh €€ TECTUPOBAHHUE.

6. [IpomyckaiiTe 3aHOBO BCe TECTHI, CBSI3aHHBIE C MIPOBEPKOM pabOTHI KaKoi-THO0 IPOrpaMMBbl
[1C unu ee B3auMOAEWCTBUA C JPYTMMH MPOrpPaMMaMHM, €CIM B Hee ObLJIM BHECEHbl M3MEHEHUs
(HampuMep, B pe3yJibTaTe YCTPAHEHUS OLINOKN).

ITopsiiok BbIMOJIHEHHSI PA0OTHI

PazpaboraTte HabOp TECTOBBIX CIIEHAPHEB (KaK ITO3UTUBHBIX, TaK M HETATUBHBIX) IS
cnenyromei mporpaMmbl: MimeeTcst KoHCONIbHOE MPHIIOXKEHNE (pa3padoTaTh CaMOCTOSTENBHO). EMy
Ha BXOJ Nojaercs 2 cTpoku. Ha BbIXo/ie MPUII0KEHUE BBIIAET YUCIIO BXOXKICHUNA BTOPOUM CTPOKH B

nepsyto. Hanpumep:

mmm—
a6
crercan |

CTC 2

Teopernyeckne BONpPOCHI

CucrteMHble OCHOBBI pPa3pabOTKU TPeOOBaHUI K CIOXKHBIM KOMIUIEKCAM IPOTrpaMM.
dopmanu3zaiys 3TaJOHOB TPeOOBAaHUM M XapaKTEPUCTUK KOMIUIeKca Iporpamm. DopmupoBaHue
TpeOOBaHUI KOMIIOHEHTOB U MOJYJIEH MyTeM JIEKOMITO3ULMH (PYHKIMI KOMIUIEKCOB IIPOrpaMM.

HaGop TecToBBIX clieHapueB 3alKcaTh B BUJIE TaOIULIBL.

3ananue Ne3. TecTupoBaHuUE 110 MPUHLUITY «OEJIOT0 SLTUKaY.

B [pesneit I'petun (II B. 10 H.3.) Obl1 u3BecTeH mmdp, Ha3biBaeMblil "kBagpat [Tomubus".
HIndposanpHas Tabnuua mpeacrapisuia coOON KBaapar ¢ MATHIO CTOIOLAMHU U MATHIO CTPOKaMH,
KOTOpbIE HyMepoBaluch Idpamu oT 1 10 5. B kaxIyro KIETKy Takoro KBaJpara 3aluchiBajach
onHa OykBa. B pesynbraTe kaxm10il OykBe COOTBETCTBOBaA Mapa 4Kcen, U MudpoBaHUE CBOANUIOCH

K 3aMeHe OykBbI apoii uncen. st naTuHckoro andasura kBaapat [lonnbus numeet Bu:
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[Tonb3ysch U3JI0KEHHBIM CIIOCOOOM CO31aTh IPOrpaMMy, KOTOpas:

a) 3amn@pyeT BBEIEHHBIA TEKCT U COXPAHUT €ro B (haii;

0) cunTaer 3amM(ppPOBaHHBIN TEKCT U3 (aiina u pacupyeT JaHHBIN TEKCT.

3ananue Ne 4. CopoekTupoBaTh TECTHl MO MPUHIUIY «OENoro smuKa» IS MpOrpaMMBl,
pa3paboTannoii B 3aganuu Ne3. BeIiOpaTh HECKOJIBKO aJITOPUTMOB JIJISl TECTHPOBAHUS U 0003HAYHTH
OykBamMH WM IUpaMHu BETBU 3TUX AJITOPUTMOB. BeImucarh MyTH aaroputMa, KOTOpPbIE JOKHBI
OBITh TPOBEPEHbI TeCTaMHU [JIsl BBIOPAHHOTO METO/a TECTHpPOBAHUS. 3amucaTbh TECTbl, KOTOPHIE

MO3BOJIAT TPOWUTH MO MyTSIM ainroputMma. [IporecTtupoBaTh pa3pabOTaHHYIO BaMH IPOrpamMmy.

PesynbTarsl opopmMuth B BUE TaOIHIL:

Ok 1aemslii MakTHyeckuii Pesynbrar
pe3yibTar pe3yJibTar TECTHPOBAH U

Tecr

dopma npeacTaBJieHus pe3yJbTara:
OdopMUTB OTYET MO BBHIMOJIHEHHBIM 33aHUSM.

Kpurepun oueHku:

Orenka "5" ctaBUTCS: BCsl pab0OTa BBITOTHEHA 0€30IMIMO0YHO U HET UCIIPABIICHHIA;
Ornenka "4" ctaBUTCS: JOMYIIEHBI 1-2 BBIYMCIUTEIBHBIC OIIHOKH.

Onenka "3" craBUTCS: AOMYIIEHBbI OMMUOKA B XOJ€ pELICHUS 3aJaud IPH MPaBUILHOM
BBITIOJTHEHUH BCEX OCTaJbHBIX 33aJaHUIl WM JAOMYIICHB! 3-4 BBIYMCIUTEIbHbIC OIIMOKH, IIPU STOM
XOJ1 aHaJIN3a JIOJDKEH OBITh BEPHBIM.

Onenka "2" craBUTCS: JOMYIICHbI OMIMOKM B XOJE peUIeHHs 3aadyd M XOTs Obl OfHA

BBIYMCIMTENIbHAS OIIMOKA WM TPU aHAIM3€¢ M MPUMEPOB JOMYIIEHO 00jee 5 BBIYUCIUTEIBHBIX
OILINOOK.

JlaGopatopuas padora Ne 13,14,15,16 Ucnob30BaHue HHCTPYMEHTAPHS AaHAIU3Aa KaYecTBa

He.]]b: MOJIYUUTh HAaBBIKU HUCITIOJIb30BAHUA MHCTPYMCHTApPUA aHAJIN3ad Ka4CCTBA.

Beimosinus padorty, Bl Oyaere:
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ymembp:
— V1. ocyuiecTBisATh MOCTAaHOBKY 33a4 10 00paboTke nHpOpMaIlnu;
— V4. ucnonp30BaTh aNrOpUTMbI 00pabOTKK HHPOPMALIUHU IS pa3IMYHBIX TPUIIOKECHUH;
— V11. ucnonp30BaTh METO/IbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 33aHUEM;
— VYI12. pa3pabareiBaTh MPOCKTHYIO JOKYMEHTAIMIO Ha O3KCIUTyaTaluio WHHOPMAIMOHHOU
CHCTEMBI;

— V13. ucnonp30BaTh CTaHAAPTHI IPU 0GOPMIICHUH TPOTPAMMHOM TOKYMEHTAIINH;

MarepunanbHoe obecrnieyeHue:

MynbpTHUMEIUIHBIE CPEACTBAa XPAaHEHUS, Tepeladun U MpeAcTaBIeHus nHpopmanun. Y4yeOHo-
MeTo/InYecKasi JOKyMEHTalUs, TUIaKTUUECKUEe CPECTBa

Xoa padoTsl

Teopernueckue Bompockl OOmue TpeOoBaHUS K KAayecTBY (PYHKIIMOHUPOBAHUS CIIONKHBIX
MIPOrpaMMHBIX KOMIUIEKCOB. TpeOoBaHMs K XapaKTEPUCTHKAM KadyecTBa CIIOKHBIX MPOrPAMMHBIX
KoMIuiekcoB. TpeGoBanus K 3¢(GEeKTHUBHOCTH HUCHOJb30BaHus pecypcoB OBM mnporpammubIM
KOMIUIEKCOM B pealbHOM BpeMmeHH. [IpoBepka KOppeKkTHOCTH (DYHKIMOHAJIBHBIX TpeOOBaHMU K
CJIOKHBIM KOMIUIEKCAM MPOTPaMM.

3amanue Ne 1. Hammcars mporpamMmy, T€HEpPHPYIOIIYI0 MacCHUB BEIIECTBEHHBIX YHCEN B
nuamna3one oT —10 qo 10 1 onpenensonyo Bce MUHUMAJIbHBIE TTOJIOAKUTEIbHBIEC JIEMEHTHI.

3amganne Ne 2. OneHuTh 3G(HEKTHBHOCTH pa3pabOTaHHON MPOrPaMMBbI:

Hcxoanas nporpamma YiyyueHHas nporpaMma
Kosnuecrsenuas = Konunuecrsennas
Henocrarku Yiayuienus
OLeHKa ’ OlLIeHKa

Bpems
BbIIOJIHEHHS
OneparusHas
naMATh
Bueunsist
NaMsiTh

3amanue Ne 3. OLeHuTh KauecTBO pa3padOTaHHOM MPOrpaMMBI:

TounocTs

[IpasunsHOCTL Yuusepcansnocts | [Tposepsiemocts
P pe . PE3VILTATOB

Hepocrarku
Ouenka

®opma mpeacTaBiIeHHs pe3yJbTaTa:
OdopMUTH OTYET 11O BHITIOIHEHHBIM 33/IaHHSIM.

Kputepun onenkn:

Onenka "5" cTaBuTcs: Bes paboTa BBIOJIHEHA 0€30IIMO0YHO U HET UCTIPABJICHUH;
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Onenka "4" cTaBUTCA: JOMYIIEHBI 1-2 BEIYUCIUTEIbHBIE OLIMOKH.

Onenka "3" craBUTCS: JIOMyIIEHBl OMIMOKM B XOA€ pEIICHUS 3a/Jaud IpPH IPABUIHLHOM
BBITIOJTHEHUH BCEX OCTAJBHBIX 33/IaHUH WU JOMYIICHbI 3-4 BBIYMCIUTENbHBIC OIIUOKH, IPH 3TOM

XOJI aHAJIN32a JIOJDKEH OBITh BEPHBIM.

Ouenka "2" craBUTCS: JOMYIIEHBI OMIMOKM B XOJA€ pEUICHUs 3aJaud U XOTs Obl OJHA
BBIYHCIIUTEIIbHAS OIMTMOKA WM TIPH aHAIM3E W MPUMEPOB JIOMYIIEHO 00jiee S5 BBIYUCIUTEIHHBIX

OLIMOOK.

JlagopaTopnasi padora Ne 17, 18, 19, 20 Anaiu3 u odecneyeHue 00padoTKH
HCKJIHYUTENbHBIX CUTYalu i
Henab: mnomydeHne HaBBIKOB aHauu3a W oOecredyeHuss O0O0pabOTKH HCKIIOYUTEIbHBIX

CUTYyalH.
Boinosinus padorty, Bel Oyaere:

ymembs:

— V1. ocyuiecTBisITh MOCTAHOBKY 3ajJau o 00paboTke nHpopMaluu;

— V4. ucnonp30Bath aIropuTMbl 00pabOTKU MHGOPMALIUH IS Pa3TINYHBIX TPUI0KEHUI;

— V11. ucnonp3oBaTh METOABI TECTUPOBAHMSI B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;

— VY12. paspabaTeiBaTh TPOEKTHYIO TOKYMEHTAIMIO Ha OHKCIUTyaTamuio WHOOPMAIMOHHOM
CUCTEMBI;

— VY13. ucnonp30BaTh CTaHAAPTHI MPU 0GOPMIICHUN TPOTPAMMHOM JOKYMEHTAIIHH;

MarepuajibHoe o0ecnieyeHue:

MynsTuMeaUiiHbIE CpEACTBA XPaHEeHUs, NIepeJaun U MpecTaBieHus nHpopMauuu. Y4yeOHo-
MeTo/InYecKasi JOKyMEeHTAallUs, TUAaKTUUECKUe CPEeICTBA

Xox padoTsbl

3apanme Nel Hamucare mnporpamMmmy, B KOTOpPOW  00pa0aThIBAIOTCS — CIEAYIOIIHE
HCKIIFOUYHUTENIbHBIE CHTYalluH: "OTpHIATEIIbHOE 3HA4YeHHE Bo3pacta" W '"TOoa pOXKACHHS OOJIbIIe
TeKy1iero".

®dopma npeacTaBiaeHus pe3yabTara:

OdopmuTts oTUeT 110 JTAOOPATOPHOIM padoTe.

Kpurepun oueHku:

Ornenka "5" craBUTCS: BCs pab0OTa BBITOJIHEHA 0€301ITMO0YHO M HET UCTIPABIICHHUI;
Onenka "4" cTaBUTCA: JOMYLIEHBI 1-2 BEIYUCIUTEIbHBIE OIMIMOKH.

Onenka "3" craBUTCS: NOMYyIIEHbl OMIMOKM B XOJE pELIEHHs 3aJaud NpU MPaBUIBHOM
BBIMIOJTHEHUH BCEX OCTAJBHBIX 3a/laHUM WIN JOMYyLIeHb! 3-4 BBIUMCIUTENbHBIE OIIUOKH, IPH 3TOM

X0 pCHICHUSA 3aa4un JOJIZKCH OBITh BCPHBIM.

Onenka "2" craBUTCS: JOMYIICHB OMIMOKH B XOJE€ peIIeHHs 3adadyd M XOTsS Obl OfHA
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BBIYHMCIUTENIbHAS OIMMOKAa WM TPU pPEIICHWU 3a7adyd M TMPUMEPOB JOMyIIeHo Oonee 5

BBIYHUCIUTENBHBIX OIIHOOK.

JlaGopaTopHasi padora Ne21,22,23,24 ®yHKIIMOHAIBLHOE TECTHPOBAHUE
Hean: Ilens paboTel: ommcaTh HAOOp TECTOBBIX creHapueB mis Bepudukanuu I10.

OnTuMu3upoBaTh TECTOBBIH Habop. HayuwTbes cocTaBisATh cremupHUKAHMIO JIs pa3pabOTKH
TECTOB
Boinosinus padorty, Bl Oyaere:

ymemb:

— V1. ocyuiecTBisITh MOCTAHOBKY 3ajJad o 00paboTke nHpopMaluu;

— VY4. ucnonp30Bath alropuTMbl 00pabOTKU MHPOPMALIUU IS Pa3INYHBIX IPUITI0KEHUI;

— V11. ucnonp3oBaTh METO/ABI TECTUPOBAHUSI B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;

— VY12. paspabaTeiBaTh NPOEKTHYIO TOKYMEHTAIIMI0O Ha OJKCIUTyaTaluio WHOOPMAIMOHHOMN
CUCTEMBI;

— V13. ucnonap3oBaTh CTaHAAPTHI IPU 0HOPMIIEHUH TPOTPAMMHOMN JOKYMEHTAIINH;

MarepuanbHoe o0ecrieyeHme:

MynbsTuMeaUiiHbIE CpEACTBa XpaHEHUs, NIepejaun U MpeJCTaBlIeHus nHpopMaluu. Y4yeOHo-
METOANYECCKasd JOKYMCHTAIUsA, TUIAKTHICCKHUE CPEACTBA

Xox padoTsl

Teopernyeckasi 4acTb

DYHKIHMOHA/ILHOE TeCTHPOBAHME pACCMaTpPHUBAET 3apaHee YKa3aHHOE IIOBEACHUE U
OCHOBBIBaeTCsl Ha aHanu3e crenuukanuii (QyHKIMOHAJLHOCTH KOMIIOHEHTAa WM CHCTEMBI B
L[EJIOM.

@OYHKUHMOHAIbHbIE TeCThl OCHOBBIBAIOTCS HA (DYHKIIMSX, BBIOIHAEMBIX CUCTEMON, U MOTYT
MIPOBOJMUTHCS Ha BCEX YPOBHSIX TECTUPOBAHUS (KOMIIOHEHTHOM, MHTETPALMOHHOM, CHUCTEMHOM,
npuemoyHoM). Kak mpaBuio, 3TH (yHKIMU ONKMCHIBAIOTCA B TPEOOBaHUAX, (YHKIMOHAIBHBIX
crieupUKAIUIX WU B BUJIE CIYYaeB MCIOIb30BAHHS CHCTEMBI (USE Cases).

TectupoBanue QpyHKIHOHAIBHOCTH MOXKET IIPOBOAUTHCSA B IBYX aCIHEKTaX:

e TpeOOBaHMS

e OuU3HEC-POLECCHI
TectupoBaHue B MEPCIEKTHBE «TPEOOBAHUS HCIONB3YET CHEUPUKANI0 (HYHKIIMOHATBHBIX
TpeOOBaHUI K CUCTEME KaK OCHOBY ISl Au3aiiHa TecToBbiX ciayyaeB (Test Cases). B atom ciyuae
HEO0OXOMMO CJIeNIaTh CIUCOK TOr0, YTO OYyIEeT TEeCTUPOBATHCA, a YTO HET, MPUOPHUTE3UPOBATH
TpeOOBaHUSI HA OCHOBE PHCKOB (€CIIM 3TO HE CIENIaHO B JOKYMEHTE ¢ TpeOOBAaHUSMU), 2 HA OCHOBE
3TOr0 MPUOPUTE3UPOBATH TECTOBBIC ClieHapuH (test cases). ITO MO3BOJUT CPOKYCHUPOBATHCA U HE
YIYCTUTh MPU TECTHPOBAHUH HanOoJee BaXKHBIN (yHKIIMOHAIL.
TectupoBaHue B MEPCHEKTHBE «OH3HEC-TIPOILIECCHD) HCMONB3YyeT 3HAHME STHX CaMblX OW3Hec-
MPOLIECCOB, KOTOPBIE OMNMCHIBAIOT CLEHAPUU E€XKEIHEBHOTO HCIIONb30BaHUS CHUCTEMBL. B 3TOM
MEepPCIeKTUBE TECTOBbIe clieHapuu (test SCripts), kak mMpaBMIIO, OCHOBBIBAIOTCS Ha CIyYasx
WCIIOJIb30BAaHUS CUCTEMBI (USe cases).
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HpenMymeCTBa (l)yHKIII/IOHaJ'ILHOFO TECTUPOBAHUA:

e  HUMUTHpYET (PaKTHUECKOE MCIIOIb30BAHUE CUCTEMBI,

HenocraTkn (l)yHKIII/IOHaJIbHOFO TECTUPOBAHUSA:

e BO3MOKHOCTb YIIYIICHUA JIOTHUICCKUX OIIHNOOK B nporpaMMHOM O6€CH€‘-I€HI/II/I;

e BCPOATHOCTH HU30BITOYHOIO TCCTUPOBAHMU.

JIOCTaToOuHO pacIpOCTPAaHEHHOMH SIBIISICTCS aBTOMAaTH3AHs (PyHKIIMOHAIEHOTO TECTUPOBAHHMSL.

IInan pa3paGoTku TecT KeilcoB mpeiaracTcs Ciae yoIIni:

1. Ananu3 TpeOoBaHMIA.
2.
3.
4.
II1aroB TecTa.
3ananmue:

[IporectpoBaTh (HYyHKIMOHAIBHOCTh (OpPMBI TpHeMa 3aiBOK, TpeOOBaHUS

Omnpenenenre HabOpa TECTOBBIX JaHHBIX Ha ocHoBanuHu EP, BVA, EG.
Pa3paborka mabnona tecta Ha ocHoBanuu CE.

MPEAOCTABIICHBI B CICAYIONIECH TaOIHIIE:

3nNemeHT

Tun anemedTa

TpetoeaHuA

Tun obpaweHna

combobox

HaBop aaHHbIX:

1. KoHcynsTauma

2. NpoeeneHWe TeCcTUPOBaHNA
3. PaamelwleHne peknamel

4 Owwubdka Ha canTe

* - Ha npolecc BBINOMHEHWA oMepauMu npuema
38ABOK HE BNWAET.

KoHTakTHoe
nuuo

editbox

1. ObA3aTensHoe ANA 3ancnHEHUA

2. MakcumansHo 25 cuMBOnoe

3. WMcnone3oBanwe uudhp W cnel CUMMBOMNOB He
nonyckaeTcA

KOHTaKTHLIA
TenedoH

editbox

1. OBA3aTensHOe ANA 3anonHeHna

2. JonycTumele cMMBONe! "+" 1 undpsl

3. "+" MOMHO MCNONL3CBaTh TOMBKO B Hadane
Homepa

4. DonycTumele doopmaThl:

s HauuHaeTcA C nnwca - 11-15 undpp
o +31612361264

o +375291438884

« Be3 nnwoca - 5-10 undpp, Hanpumep:
« 0613261264

o 2925167

CooblweHne

text area

1. ObA3aTenkLHOE ANA 3anonHeHUA
2. MakcumansHaa anwHa 1024 cumeona

OTnpaBuTb

button

CocToAHME:

1. Mo ymonuaHu - He akTueHa (Disabled)

2. lMocne 3anondHeHnA obA3aTensHblX  Nonen
CTaHOBMTCA akTuBHa (Enabled)

[encTBUA NoOCMe HawaTHA

1. EcnW BBEOEHHEIE [OaHHLIE KOPPEKTHBl -
oTnpaeKa coodLeHWA

2. Ecnu BBefeHHble daHHble HE KOppexTHel -
BanuaaluWoHHoe CO0DLIEHWE

Hanucanue Tect keiicoB Ha OCHOBaHUU NEPBOHAYAIBHBIX TPEOOBaHUI, TECTOBBIX JaHHBIX U

K KOTOpOWM



1. Ananu3 TpeboBaHMit

Yuraem, aHaM3UpyeM TpeOOBaHUS U BBLACISIEM IS ce0sl ClIeAYIOIINE HIOAHCHI:

KaKue U3 NoJei 00s3aTeNbHbIe IS 3a0THEHUS ?
HMMEIOT JI TIOJIs1 OTPAaHUYCHHUS 110 JUIMHE WIIM 110 pa3MEPHOCTH (TpaHHUIIbI)?
KaKHe U3 TI0JICH HMEIOT CIIeIUaIbHbIC (opMaThI?

2. Onpenenenue HabOpa TECTOBBIX JaHHBIX

OTTankuBasch OT Tp€6OBaHI/II>'I K IIOJIAM, UCIIOJIBb3Ys TCXHUKU TCCT HHSaﬁHa Ha4YWHACM OIIPCACIICHUC

Ha0bopa TECTOBBIX JIAHHBIX:

B 3aBHCHUMOCTH OT TOTO 00s3aTENIbHOE T0JIe WM HET, ONPEEIMM KaKue MoJyisi He0O0X0AUuMO
MPOBEPUTh Ha IMYCTOE 3HAYEHWE, TaK KaK OHO MOXET BbI3bIBaTH oOmHOKy (B
Pe3yIABTUPYIONICH TaOIuIle OpaHKeBbIi IIBET)

T.K. MCUEPIBIBAIONIECEC TECTUPOBAHUE HE TMPEACTABIIETCS BO3MOXKHBIM U3-3d 02POMHO2O
YUCNa BCEBO3MONCHLIX KOMOUHAYUL 3HAYeHuli, B TIEPBYIO oOdYepeab HeoOX0IuMo
ONPEACIINTh MUHMMAJIbHBIA  HAa00p JaHHBIX. OTO MOXHO CHAeNaTh  HUCHOJb3Ys
Takre TexHukH, kak EP u BVA. (B pesynsTupyromeii Tadnuiie roy0oi 1Ber)

Ha ¢opme mnpucyrctByer mosje, uMeEIONee COCTaBHOW THM (IHQPPHI HCIONB3YIOTCS
COBMECTHO C CHMBOJamH), 00JaZaeT CcreuuagbHbIM (OpPMAaTOM MJAHHBIX M TMO3TOMY
BbIJIEJIEHUE TECTOBBIX JAHHBIX Ui HETO - 3TO JOCTATOYHO TPyAOeMKas 3ajnada. B npedenax
OaHHOU pabomsl 02PAHUYUMCS MOJLKO HPOCMOU NpPOBepKol (hopmamos U OCHOBHbIX
mpebo8aHUli ONUCAHHBIX 8 hopme npuema 3as80K.

[To 3aBepiieHHIO reHepaluy JaHHBIX UCIOJb3YS CTaHIAPTHBIE TEXHUKH, MOXKHO J00aBUTh
HEKOTOPOE KOJIMYECTBO 3HAYCHHWH HAa OCHOBAHUH JHYHOro ombita (TexHumka EG) - s3T0
OyZeT UCIoNb30BaHHE CIIell. CHMBOJIOB, OUY€Hb JUIMHHBIX CTPOK, Pa3HbIX (POPMATOB JTaHHBIX,
peructpos B ctpokax (Upper, Lowwer, Mixed cases), oTpuniaTebHbIE U HYJIEBbIE 3HAYCHHUS,
keiBopabl Null - NaN - Infinity u T.1. Croga MOXHO BKJIFOYHTH BCE€, YTO BBI TOJIaracte
MO>KET BBIBECTH MPHIIOKEHHE U3 CTPOs (B pe3yIbTUPYIOIIEH Tabnuie (pruosieToBblii 1[BET)

®opma npeacTaBiIeHus pe3yabTara:
OdopmuTts oTUET 110 JTAOOPATOPHOM PabOTE B BHE HAOOPA TECTOBBIX CIIEHAPHEB.
Kpurepum oueHku:

Ornenka "5" ctaBUTCS: BCs pab0OTa BBITOJIHEHA 0€301ITMO0YHO M HET UCTIPABIICHHUI;

Onenka "4" ctaBUTCS: AOMYIIEHBI 1-2 BEIYUCIUTENbHBIE OMIUOKH.

Onenka "3" craBUTCS: AOMYIIEHBbI OMMUOKA B XOJ€ pELICHUS 3aJaud IPH MPaBUILHOM

BBINIOJTHEHUH BCE€X OCTAJIbHBIX 3aJaHUIN WU AOITYIICHBI 3-4 BBIYMCIUTEIBHBIC OI_HI/I6KI/I, IIpu 3TOM

XOJ pCHICHUSA 3aJaun JOJIZKCH OBITh BCPHBIM.

Onenka "2" cTaBUTCA: JOMYLIEHbl OIIMOKM B XOJA€ PpELICHHs 3a7ayd U XOTs Obl OJHA

BBIYHCIINTENbHAS OIIMOKA WIIH npu PpeICHUU 3aJa4d U HPHUMEPOB JOITYHICHO Oomee 5

BBIUHMCIIMTEIBHBIX OIIHOOK.
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JlaGopaTopuasi padora Ne25, 26, 27, 28 TectupoBaHue 6€30MaCHOCTH
Henab: monydyeHne HaBBIKOB TECTUPOBAHMS 0€30TTACHOCTH HH(POPMAIIMOHHOW CHCTEMBI.

Boinmosinus padorty, Bl Oyaere:

ymemb:

— V1. ocyniecTBIsATh MOCTAaHOBKY 33a4 1o 00paboTke nHpopMamm;

— V4. ucronp30BaTh aNropuTMbI 00padOTKK HHPOPMALIUN IS Pa3IMYHBIX TPHIIOKCHUN;

— V11. ucnonp3oBaTh METOABI TECTUPOBAHUSI B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;

— VYI12. pa3pabareiBaTh MPOCKTHYIO JOKYMEHTAIMIO Ha 3KCIUTyaTaluio WHHOPMAIMOHHOU
CUCTEMBI;

— V13. ucnonab30BaTh CTaHAAPTHI IPU 0(POPMIIEHUH TPOTPAaMMHOMN JOKYMEHTAIINH;

MarepuanbHoe obecrnieyeHue:

MyneTuMeauiiHbIE CpeACTBa XpaHEeHUs, Iepejaun U IpeJCTaBlIeHus nHpopMaluu. Y4yeOHo-
METOANYECCKasd JOKYMCHTaAUA, TUIAKTUICCKHUE CPCACTBA

Xoxa padoTsl

Teopernuecknii yacTb
TectupoBaHre BOCCTaHOBIICHHs. TecTUpOBaHWUE O€30MAaCHOCTH. TEXHOJOTHH TECTUPOBAHUS

6e3omacHocTH. TecTupoBaHue 6€30MaCHOCTH — OIIEHKA YS3BUMOCTH MTPOTPAMMHOTO 00€CTIeueHUs K
pa3nmuuHbIM aTtakaM. KOMIBIOTEpHBIE CHCTEMBI OYEHb YacTO SIBISIOTCS MUIIEHBIO HE3aKOHHOTO
NpOoHUKHOBEHUS. [lo1 MPOHMKHOBEHMEM MOHUMAETCS MIHUPOKHI TUANa3oH JEUCTBUN: MOMNBITKU
XaKepOB MPOHUKHYTh B CHUCTEMY W3 CIIOPTHMBHOIO WHTEpPECa, MECTh PACCEP)KEHHBIX CIYyKalluX,
B3JIOM MOIICHHUKAMHU JIJI1 HE3aKOHHOW HaXUWBBI. TecTUpoBaHHE OE30MAaCHOCTH IPOBEPSIET
(haKTHYECKYI0 PEaKIMIO 3alUTHBIX MEXaHW3MOB, BCTPOCHHBIX B CHCTEMY, Ha MPOHUKHOBEHHE. B
X0JIe TECTUPOBAaHUS OE30MAaCHOCTH MCHIBITATENb UTPACT POJIb B3joMIuKa. EMy pa3pemieHo Bce: —
MONBITKA Y3HATh Tapojb C IOMOIIBI0 BHEIIHUX CPEACTB; — araka CHUCTEMbI C ITOMOIIBIO
CHEIUATbHBIX YTUIUT, AHAIM3UPYIOMIMX 3alllWThl; — IIOJABJICHUE, OIICJIOMJICHHE CHCTEMBI (B
HaJeXK/Ie, YTO OHA OTKAKETCS OOCIYyXKHUBAaTh JPYTUX KIHWEHTOB); — IEJCHANIPABICHHOE BBEIACHHUE
omuOOK B HAJCKJEC MPOHUKHYTh B CUCTEMY B XOJI€ BOCCTAHOBJICHHUS;, — MPOCMOTP HECEKPETHBIX
JTAHHBIX B HAJCK/IC HAWUTU KITFOY I BXOJa B cucteMy. [Ipr HeorpaHHYeHHOM BPEMEHHU U pecypcax
XOpoIllee TECTUPOBAHHE OE30MAaCHOCTH B3JOMAaeT JIIOOYI0 CcHCTEeMy. 3ajada MpPOSKTHPOBIIUKA
CUCTEMBbI — CJlIeNaTh IIeHY MPOHUKHOBEHMs Ooyiee BBICOKOM, YeM IIeHa MOJydyaeMOW B pe3ysbTare
nHpopMaIuu.

3apanme Ne 1. M3yunTe ¥ ONUIIMTE OJHO U3 CPEACTB BBISIBJICHUS YA3BUMOCTEN:

Tabnuma 1. O630p cpeACTB BBISBICHUS YA3BUMOCTEH, pabOTAIONINX HA YPOBHE KOJa
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INoaaepxuBaemsie

Haunmenosanue
Haznauenue A3BIKH IMpumeuanne
cpe/cTBa
NPOrpaMMHPOBAHHS
HHocTpanHbie Cpe/ICTBA BRIABNCHUA YAIBHMOCTEIH
Its4 Craru4ecku Cle++ OrmedaeT BeI30BbI NOTEHUHATEHO
MPOCMATPHBAET HCXOAHBIH OnacHsIX (YHKIUMIT, TAKHX, KaK
KO/ U1 OGHapyKeHUs strepy/memcpy, ¥ BBIIOJIHAET
NOTEHINATBHBIX MOBEPXHOCTHBIH CeMaHTHYECKHIT
YA3BHMOCTEI 3aLHThI aHaK3, NbITAACH OLCHHTD,
HACKOJIbKO ONACeH Takoii Koz, a
TaKKe 1aeT COBETHI M0 ero
VIIVHIICHHIO
Rats(rough auditing | IIpocmarpusaer Clc++, php, perl, Hcnonb3yer coueTanne npoBepok
tool for security) HCXO/IHBIH TEKCT, HAX0AA python HAJACKHOCTH 3aLUNThI OT
NOTEHLHATEHO ONAcHkIE CEMaHTHYECKHX NPOBEPOK B itsd 10
Haumenosanue TonpepRuaacaIc
cpencrea Haznayenne A3BIKH [Mprmeuanne
NpPOrpaMMHPOBaHHA
oOpaiieHHs K (yHKIHAM r1y60KOro ceMaHTH4ECKOro
aHa1H3a B NOKCKAX Ae(eKToB,
CNOCOGHBIX TPHBECTH K
nepenoHennio 6yepa,
MOJY4EHHBIX H3 MOPS
Flawfinder [TpocmarpuBaer Cle++ Beinonuser nouck QyHKumii,
HCXO/IHBII TEKCT, HAXO0/s KOTOpBIE Hallle BCEro HCMOIb3YIOTCH
MOTEHLHATBHO ONAaCHbIE HEKOPPEKTHO, MPHCBAHBAET HM
o0paleHHs K (yHKUHAM K03 (hpuIHEHTHI pHCKa (Onupasch
Ha TaKyi0 HHPOPMALHIO, KaK
nepeaaBacMbie NapaMeTpbl) u
COCTABJISET CMHCOK NOTEHHAABHO
YA3BHMBIX MECT, YIOPAI04YHBAsA HX
10 CTeNeHH PHCKa
Flexelint (pe-lint) [Tpoussoaut Cle++ B konue paboTsl BbIIAOTCA
CEeMAHTHYeCKHii aHann3 COO0ILEHHA HECKOIBKHX OCHOBHBIX
HCXO/IHOTO KO/, aHATH3 THIIOB!
NOTOKOB JIAHHbIX H — BO3MOJKEH HYJIeBOIi yKazaTe/b —
yIpaBieHns NpOGIEMbI C BhIACICHHEM NAMSTH
(Hanpumep, Her free() nocie
malloc()) — npoGaemublii noTok
ynpasneHus (Hanpumep,
HEIOCTHKHMBIIH KOJT),
— BO3MOJKHO NepenonHeHne
Oydepa, apumernyeckoe
nepenoiHeHHe;
— NPeaynpeskICHHS O IIOXOM i
NOTEHLHAIBHO ONACHOM CTHIE KoJ1a
Parasoft c++ test DopMHPOBaHHE TECTOB C++ I'enepupyer TeCTOBBIH KO,
aHanM3a ya3BuMocTeil Ha BbI3bIBast JUIS €0 MOATOTOBKH
YPOBHE METO/1a, Kiacca, KoMmuaATop visual c++
dpaiina u npoexra
Coverity Ucnonsayercs ans Clc++, java CriocoGeH ¢ MHHHMANBLHOI

BBISIBJICHHS 1
HCIIpaBIeHHa 1edeKToB
6e30nacHOCTH H Ka4ecTsa
B NPHIOKEHHAX
KPHTHYECKOr0 Ha3HAueHHS

NOJOAKHTEILHOI NOrPeIIHOCTBIO
0oOpabarslBaTh J1ECATKH MHJLUTHOHOB
CTpoK Koja, odbecneunsas 100-
MPOLEHTHOE NOKPBITHE TPACChI
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e s v s v
Klocwork k7 Ilpenunasunayen ans Clc++, java BhifiBNS€T KOPEHHbIE NPHYHHbI
ABTOMATH3UPOBAHHOIO HEJ0CTATKOB KauyecTsa H
CTaTHYECKOro aHanu3a 6e30nNacHOCTH NPOrPaMMHOIO
KO/1a, BBIABICHHSA H obecrneyeHHs
Npe0TBpaLICHNs
Je(eKTOB MPOrpaMMHOTo
obecneyeHns 1 npodieM
0e30MacHOCTH
Codesurfer Mozer npumensTees s | Cle++ [To3BonseT npoBoAUTL aHANN3
noHcka omnGoK B ykazaresieii, HCNIO/Ib30BaTh H
HCXOJHOM KOJie, U ONpeeIATh NEPEMEHHBIE,
VAyHIIeHHA TOHHMaHHA 3aBHCHMOCTH JaHHBIX, CTPOHTB
HCXOHOIO Koaa rpad)bl BEI30BOB
Fxcop CnocoOeH 00HapyXHTh Clet++ OTKOMNWIHPOBAHHBII KO
Gonee 200 nenouetos (uin MPOBEPAETCS € NOMOILBIO
oHGOK) B CACAYIOUNX MEXaHH3MOB pediekcHH, napcHHra
ofacTax: msil u ananu3a rpaga BeI30BOB
— apXHTeKTypa
OHOIHOTEKH,
— NpaBHjIa HMEHOBAHHA,
— NPOH3BOIHTE/ILHOCTD,
— 0e30MacHOCTh
Qaudit BricTpelii ananu3 Cle++ Hanucars Ha uHTEpIpEeTHPYEMOM
HCXOZIHBIX (paiinos Ha A3bIKe perl, NpocT B HCMOIL30BaHHK
HATHYHE NEepPenoIHeHus
Oydepa, omndok
thopmartHoit cTpOKH,
3aMPOCOB HCMOMHAEMBIX
BbI30BOB, NIEPEMEHHBIX
cpesl, H (DYHKLHI,
HMEIOLHX NPOGIeMbl
3AUMThI
Poccuiickne cpecTBa BbiABIEHHS YAIBUMOCTEH
AK-BC ABTOMaTH3HpOBaHHBbIIi Clc++, java, pascal, [NozBonsieT NPOBOANTE CTATHYECKHIT
AHAJIH3 HCXOHBIX c#, php, assembler AHANH3 HCXO/IHAIX TEKCTOB,
TEKCTOB, C e/l JHaMHHeckuii anamus, nmeet 6asbl
BBISABJICHHA NOTEHIHATLHO CHTHATYP /18 KaXI0ro 3
OMAacHBIX CHIHATYP NOIEPAKHBAEMBIX A3bIKOB
NPOrpaMMHpPOBAHHA
Amuct-¢ ABTOMaTH3MPOBAHHBIIT Cle++ [To3BonseT NPOBOINTE CTATHYECKHIT
AHATH3 HCXO/IHBIX TEKCTOB AHATH3 UCXO/IHIX TEKCTOB
Kcant ABTOMaTH3MPOBaHHbII{ Cle++ INo3BonsieT NpOBOANTE CTATHYECKHI
aHATH3 HCXO/IHBIX TEKCTOB aHATH3 HCXO/HBIX TEKCTOB
Uca IpeanaznaueHo ans C/c++, pascal, perl, Hmeer Gazbl CHrHATYp 4014 Kakaoro
BBIABJICHHSA NOTEHIMATbHO | plm 13 MO/IEPKHBACMBIX A3BIKOB
OMAacHbIX CHIHATYP NPOrPaMMHpPOBAHHA
Vivab4 IMomoraer orcnexusars B | Cle++ ITomoraer nucars KOPPEKTHBII i
HCXOIHOM KOJ1e ONTHMH3HPOBaHHBI KO/ 15 64-
MOTEHLHANBLHO ONAacHbIE OMTHBIX CHCTEM
(hparmeHThL, CBA3aHHBIE C
nepexoaoM ot 32-OHTHbIX
cucTeM K 64-GHTHBIM

3aganme Ne 2. Pazpaborars npuiioxeHnue, uHTepdeiic KOTOporo NpeicTaBiIeH Ha PUCYHKE.

Koppasuwe
Waes

Tensgon r3;3.33<33

e _ ot |
_ Yaans |

Hagru

Wpemia 55555
Maxoe111-17-11
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3aganue Ne 3. Jlo6aBuTh B iporpaMmy (hopMy aBTOpPH3AIMH 110 UMEHH U TTAPOJIIO.
®opma npeacTrabiieHus pe3yJbTara:

I[OH)KHBI 6LITB HpI/IBeIIeHbI HUCXOOJHBIC KOIbI HpOFpaMMBI, pe3yJ'IBTaTBI TeCTI/IpOBaHI/IH
oesomacuoctu I10.

Kpurepuu onenkn:

Onenka "5" ctaBuTcs: Bcd paboTa BbIOJHEHA 0€301IMO0UYHO U HET HUCTIPABJICHMUIA;
Omnenka "4" cTaBUTCA: JOMYIIEHBI 1-2 BEIYUCIUTEIbHBIE OIIHMOKH.

Onenka "3" craBUTCS: AOMyIIEHbI OMMOKM B XOJ€ pELIEHUS 3aJaud IpH MPaBUILHOM
BBITIOJTHEHUH BCEX OCTAJBHBIX 3a/IaHUH MU JOMYIICHBI 3-4 BEIYMCIUTENbHBIE OMTUOKH, IIPH 3TOM

X0 pCIICHUA 3aJa49n JOJIKCH OBLITH BCPHBIM.

Onenka "2" craBUTCS: JOMYIIEHBI OMMOKM B XOJ€ peUIeHWs 3a7aud U XOTs Obl OJHA
BBIYMCIIUTENIbHAS OMMMOKAa WM TPH PEIIeHWH 3aJadyd W TPUMEPOB JIOMyIIeHO Oojee 5

BBIYHUCIUTENBHBIX OIINOOK.

Jla6opaTopuasi padora Ne 29, 30, 31, 32 Harpy3o4Hoe TeCTHPOBAaHHE, CTPECCOBOE
TeCTHPOBaHHE

Heab: C moMompio cUCTEM HArpy304HOTO TECTUPOBAHUS ONPEAETUTh MPOU3BOAUTEIHLHOCTD
web-cepsepoB Apache u Nginx, 100UThCs OTKa3a B 00CITy)KMBaHUU
BoinosinuB patdory, Bel Oynere:

ymembp:

— V1. ocyuiecTBisITh MOCTAHOBKY 3aja4u Mo 00paboTke nHbopMaluu;

— V4. ucnionp30Bath adropuTMbl 00paboTKH HHGOPMAIIUU IJIs Pa3IMUHbIX TPUIIOKEHUH;

— V11. ucnonp3oBaTh METOAbI TECTUPOBAHUSI B COOTBETCTBUU C TEXHUUYECKUM 3a/IaHUEM;

— VI12. pa3pabarbiBaTh MNPOEKTHYIO JOKYMEHTAIMIO Ha SKCIUTyaTaluio WHGOPMalUOHHOU
CUCTEMBI;

— V13. ucnonp30BaTh CTaHAAPTHI IPU OHOPMIICHUH TPOTPAMMHOMN JOKYMEHTAIIHNH;

MartepuanbHoe obecrniedeHme:

MynbsTUMeANfHbIE CPEACTBA XPaHEHUs, NIepeaun U ImpeacTaBieHus nHpopManuu. Y4uebHo-
MeTOoJIMYecKas TOKyMEeHTalUs, TUAaKTUYECKUE CPeCTBa

Xox padoTsl

Teopernyeckasi yacTb

Harpy3ouHoe TecTHpPOBaHHe - 35TO aBTOMAaTU3UPOBAHHBIA TMPOLECC, HMUTHUPYIOUIUI
OJTHOBPEMEHHYIO paboTy OMpeaeNeHHOr0 KOJWYecTBa TMOJb30BaTelell Ha KakoM-ITHOO oOIieM
pecypce.

IIpunioxenue - TecTupyemMoe NpUKIAJHOE MPOrpaMMHOe 0OecTIeYeHNE.
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HeJ'II/I Harpy304YHoro TeCTuUpoBaHud

1. Omnenka paboTOCIIOCOOHOCTH M MPOU3BOAUTEILHOCTH MPHIIOKEHHS Ha dTare pa3paboTKu U
IIpU NIepeaye B SKCIUTyaTalnIo

2. Onenka pabOTOCIIOCOOHOCTH W TPOM3BOIUTEIBHOCTH MPHJIOXKEHHUS Ha H3Tale BBITyCKa
HOBBIX PEITU30B, MATY-CETOB

3. Onrumu3anus MPOU3BOAUTEILHOCTH MPUIIOKEHHS, BKIIFOYAsi OIITUMH3ALHUIO TPOTPAMMHOT0
KOJIa U HACTPOMKY CEPBEPOB

4. [lon6Gop cooOTBETCTBYIOIIEH [UIsl JTAaHHOTO NPWIOXKEHHUS annapaTHOM M IMpOrpaMMHOMN

m1aTGOpPMBL, a TAKKE HY)KHOM KOHQUTypaluu cepsepa.

Hcnoas3oBanue Apache benchmark tool

Apache benchmark — omHa w3 caMbIX MPOCTBIX YTHIHWT, KOTOpas MPUMEHSETCS IS
Harpy304HOro TecTupoBaHus caifta. Mper B xommiuekre c BeO cepBepom Apache, B
MepBOHAYAILHON HACTpoOiike He Hyxkaaercs. 3ajmada, kotopas ctaButcs nepen Apache benchmark
— TI0Ka3aTh, KaKOe KOJIMYECTBO 3allPOCOB CMOXKET BBIIEpXKaTh BEO CepBep M Kak OBICTPO OH WX

obOpaboraer.

[Ipumep Harpy3ku Ha cepsep B 5000 nmocienoBaTeNIbHBIX 3aPOCOB:
<ab -n 5000 http://192.168.1.116/index.htmI>

[Ipumep Harpys3ku Ha cepep B 5000 3ampocoB, HO 500 w3 HuMX OyayT HampaBJIeHBI Ha CEPBEP

OJTHOBPEMEHHO (TIapaJIIeIbHBIC 3aMPOCHI):
<ab -n 5000 -c 500 http://192.168.1.116/index.html>

J1y1s BBITMOJHEHHUS J1abopaTOPHOU pabOThl MEHSIMTE 3HAUEHHUS MOCIIE -N U -C, YTOOBI Y3HATh C KaKUM

KOJINYECTBOM 3alpOCOB MOXKET chpaBuThcs cepep. Ha stux mpumepax BbinmoiaHeHsl HTML-

3anpocsl, Ui TectupoBanus Ha PHP-3anpockl u3menure nens Ha index.php.
HUcnoan3oBanme httperf

Eme oHO KOHCOJNIBHOE TPHIIOKEHHE, MCIOIB3yEMOE TAaKKe JUIS CO3JaHMs HYXHOTO KOJMYECTBA
napajuIe/IbHBIX 3ampocoB - httperf.

Ero otnmume ot ab B ToM, 4to httperf moceuiaer 3ampockl COrjacHO CBOMM HACTPOMKaM, HEB3HUpPas
Ha TO, OTBEYACT CEpPBEP HA HUX WIM yKe HeT. Takum 00pa3oM MOMKHO OINpPEIEIUTh HE TOJIBKO
KaKyl MakCHMaJIbHYIO0 HArpy3Ky MOKET BBIICPKATh CEPBEP, HO U Kak OyjeT ceOst BECTH cepBep B
MOMEHT, KOT'JIa Harpy3Ka JIOCTHIJIAa CBOETO MHKa

[Tpumep 3amycka 100 3anpocoB ot 10 moceTurenel napaiaieabHoO:
httperf --port 80 --server <domain> --uri=/ --num-conns=100 --rate=10
Hcnoans3oBanue Siege

YcraHoBKa:
sudo apt-get install siege

KonunuectBo 3alIpoOCOB HC JIMMUTUPYCTCS, HO MOXKHO 3adaBaTb BpPEMA B TCUCHUC KOTOPOIroO

BBIITOJIHATE TCCTUPOBAHUC.
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[Ipumep: 5 nosnp3oBareneil, KOTOpble OE30CTAHOBOYHO 3arpy>KaroT IJIaBHYIO CTPaHUIly B TEUEHUU
OJIHOM MUHYTBI.

siege -Cc 5 -b -t 1m ip-agpec

BanancupoBuuk Harpy3kmu Nginx

banancupoBka Harpy3ku (aHri. load balancing) — wmeron pacmnpeneneHus 3aJaHUd MEKITY
HECKOJIbKUMH CETEBBIMM YCTpPOMCTBaMHU (HampuMmep, cepBepamMHu) C IEJIbl0 ONTUMHU3ALUU
HCIIOJIb30BAHUSI PECYPCOB, COKpAIllEHUsI BpPEMEHHM OOCIy>KMBaHHUs 3alpOCOB, TOPU30HTAIILHOIO
MaciiTabupoBaHUsl Kjacrtepa (AuHaMuYeckoe no0aBieHue/yqalieHHe YCTPOWMCTB), a TaKkkKe
00ecTIeYeHUsI 0TKa30yCTOMYMBOCTH (PE3EPBUPOBAHUS).

YcraHoBka:
sudo apt-get install nginx

Hacrpoiika:
sudo nano /etc/nginx/sites-available/default

upstream web_backend {
server 192.168.1.113;
server 192.168.1.114;
}
server {
listen 80;
location / {
proxy_set _header XForwardedFor $proxy_add_x_forwarded_for;

proxy_pass http://web_backend,;

¥

ITocne HacTpoiiku mepesamyckaem Nginx
sudo service nginx reload

MeTop1 GalaHCHPOBKH HArpy3KH (OMUCHIBAIOTCS B HAYaJle CEKLIUU upstream):

. ip_hash - cormacHo 3TOMy MeToy 3ampochl OT OJHOTO M TOTO K€ KIHEHTa OyIyT Bceraa
OTIPABIATBCS Ha OJUH U TOT ke backend cepBep Ha ocHoBe mH(popmanuu o0 ip aapece
kiaueHTta. He coBmecTim ¢ nmapamerpom weight.

. least_conn - 3ampockl OyayT OTHpPaBIATbCS Ha CEpPBEP C HAMMEHBIIUM KOIHMYECTBOM

aKTUBHBIX COCOUHEHUM.
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. round-robin - pexum mo ymomuanuro. To ecTh ecid Bbl HE 3agajld HH OJUH W3
BBIIICYTIOMSIHYTBHIX CIIOCOOOB OaJIaHCHPOBKH - 3aIIPOCHI OYIyT IOCTABIATHCS MO OUYEPEH Ha BCE
cepBepa B paBHOM CTEIEHMU.

3amanmue:

Harpy3ouHoe TectTupoBanue Bed-cepBepa ¢ Apache

Jlnist TeCTUPOBAHMSI MCIIOJIB3YIOTCS 2 MAIIMHBI — OJIHA C YCTAaHOBJICHHBIM M paboTaromum Apache,

BTOpas OyJIeT OTCHUIATH 3aIPOCHI U JETaTh BBHIBOBI O IPOU3BOIUTEIHLHOCTH Web-cepBepa.

TectupoBanue nHa PHP-3anpocsr:

. Onpenenuth MakCUMaJIbHOE YUCIIO NApajuIeIbHBIX 3aIPOCOB, PH KOTOPOM CEpPBEP HAC HE
OyneT 6JIOKUPOBATh.

. [IpoBecTy TeCT NpH UCIOIB30BAHUM MAKCUMAJIBHOTO YMCIIA 3aIIPOCOB.

TectupoBanue Ha HTML-3anpocsr:

. OmnpenenuTs MaKCUMAJIbLHOE YHCIIO MapalIeIbHbIX 3alIPOCOB
. [IpoBecTu TECT MpHU UCMONIB30BAHUH MaKCUMAJILHOTO YHUCIIA 3alIPOCOB.
[IpoBectu cpaBHEHHE Pe3yIbTATOB U C(HOPMUPOBATH BBHIBOJIBI.

Urorosas Tabnuna cpaBHEeHUs

MakcumansHoe YUCIo 3aNpocoE 3anpocelfcek Bpema, saTpauneaen
Apache PHP
HTML

LB + Apache PHP

HTML
Nginx PHP

HTML
LB + Nginx PHP

HTML

®dopma npeacTaBiaeHus pe3yabTara:
OdopmuTts oTUeT 10 JTAOOPATOPHOI padoTe.

Kpurepum oueHku:

Ornenka "5" craBUTCS: BCs pab0OTa BBITOJIHEHA 0€301ITMO0YHO M HET UCTIPABIICHUIA;
Onenka "4" ctaBUTCS: JOMYIIEHBI 1-2 BEIYUCIUTENbHBIE OMIUOKH.

Onenka "3" craBUTCS: AOMYIIEHBbI OMMUOKA B XOJE pELICHUS 3aJauyd IPH MPaBUILHOM
BBITIOJTHEHUH BCEX OCTAJIBHBIX 33JlaHUI WM AOMYIIEHB! 3-4 BHIYMCIUTEIbHBIC OIIMOKH, IPU STOM

X0 pCHICHUSA 3aa4uu JOJIZKCH OBITh BCPHBIM.

Onenka "2" cTaBUTCA: AONYLIEHbI OMIMOKM B XOA€ pEUIEHHs 3aJayd M XOTsS Obl OJHA
BBIUMCIIUTENIbHAS OIIMOKAa WM NpPU pEHIEHWH 3aJaud M M[pUMEpOB JOMylleHo Ooznee 5

BBIUHCIIMTEIBHBIX OIIHOOK.
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JlaGopaTopnas pa6ora Ne 33, 34,35, 36 TecrupoBaHue HHTETPAIUH
Heﬂb: MOJIYUYCHHUC HABBIKOB TCCTUPOBAHUSA UHTCIpAllUA

Boinosinus padorty, Bel Oyaere:

ymembs:
— V1. ocyniecTBIsATh MOCTAaHOBKY 3334 10 00paboTke HHPOpMAINK;
— V4. ucronp30BaTh aNropuTMbI 00padOTKK HHPOPMALIUN IS Pa3IMYHBIX TPHIIOKCHUH;
— VI11. ucnonb3oBaTh METOABI TECTUPOBAHUSI B COOTBETCTBUU C TEXHUUECKUM 3a/IlaHUEM;
— VYI12. pa3pabarbiBaTh NPOCKTHYIO JOKYMEHTAIIMI0 HA OJKCIUTyaTalHi0 WH(OOPMAIMOHHOM
CUCTEMBI;
— V13. ucnoab3oBaTh CTaHAAPTHI IPU 0HOPMIIEHUH TPOTPAMMHOMN JOKYMEHTAIINH;

MarepuanbHoe obecrnieyeHue:

MynbeTuMeauiiHbIE CpeACTBa XpaHEHUs, Iepejaun U IMpeJcTaBlIeHus nHpopMaluuu. Y4yeOHo-
MCTOANYCCKAaA JOKYMCHTAUA, TUIAKTHYCCKHUE CPCACTBA

Xoxa padoTsl

Teopernyeckas yacTb

OCc00EHHOCTH TeCTUPOBAHUS UHTETPAIIIH.

MeTo1p1 MHTETPAIIMOHHOTO TECTUPOBAHUSI.

Hucxopsimee TectupoBanre WHTETPAIAH.

Bocxopsiiee TecTupoBaHUE UHTETPALIUH.

CpaBHEHHE HUCXOSIIETO U BOCXOSIEr0 TECTUPOBAHUS HHTETpaIlU

3apanmne Ne 1. Pazpabotath NpuUtoO’KEHHE, COCTOSIIIEE U3 TPEX MOJIYJICH:

1) rnaBHBII MOIYJb, CUMTHIBAIOIIMA W3 TEKCTOBOTO (paiiia KOOpPAMHATHI TOYEK Ha
IJIOCKOCTH;

2) MoAyb, coepKaluil GyHKIIMHU pacueTa pacCTOSIHUS MEXKIY ABYMs TOUKaMHU;

3) Monynb, colepKamuil (QyHKLIHIO, ONPEAENSIONlyl0 TPEYroJbHUK C MAaKCHUMAallbHOMN
IUIOLIA/IBIO.

3aganue Ne 2. OmnwucaTe 9Tanbl HHUCXOISAUIETO IPOEKTUPOBAHUS pa3zpabOTaHHOTO
MIPUIIOKEHHUS.

3aganue Ne 3. Omnwucarh J3Tanbl BOCXOJSIIET0 IMPOEKTHUPOBAHHS pa3pabOTaHHOIO
MPUIIOKEHHUH.

@dopMma npeacTaBlieHUs pe3yJibTara:

OdopmuTts oTUeT 110 JTAOOPATOPHOI padoTe.

Kpurepum oueHku:

Onenka "5" ctaBuTcs: Bes paboTa BBINOJIHEHA 0€30IIMO0YHO U HET UCTIPABJICHUH;
Onenka "4" cTaBUTCA: JOMYLIEHBI 1-2 BEIYUCIUTEIbHBIE OLMIMOKH.

Onenka "3" craBUTCS: JOMYyIIEHbl OLIMOKM B XOA€ pELIEHHs 3aJauyd IpH IMPaBUILHOM
BBITMIOJTHEHUH BCEX OCTAJBHBIX 3a/IaHUM MU JOMYIIEHbI 3-4 BBIUMCIUTENbHBIE OIIUOKH, IPH 3TOM

X0 pCHICHUSA 3aa4un JOJIZKCH OBITh BCPHBIM.
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Onenka "2" craBUTCS: JOMYIICHB OMIMOKH B XOJ€ PpEIICHHS 3adadyd M XOTsS Obl OfHA
BBIYHCIUTENIbHAS OIMMOKA WM TPH PEIICHWH 3aJadyd W TPUMEpPOB JIOMyIIeHO Oomnee 5

BBIYHUCIUTENBHBIX OIIHOOK.

JlabopaTopnasi padora Ne 37, 38,39,40 Kondurypamuonsoe recTupoBaHue
Henab: nonyyeHne HaBBIKOB MPOBEACHUS KOH(DUTYPALIMOHHOTO TECTUPOBAHUS

Boinosinus padorty, Bl Oyaere:

ymemb:

— V1. ocyniecTBIsATh MOCTAaHOBKY 337a4 10 00paboTKe nH(OpMaIiH;

— VY4. ucnonp30Bath alropuTMbl 00pabOTKU MHPOPMALIUU IS Pa3INYHBIX IPUII0KEHUI;

— V11. ucnonb3oBaTh METOABI TECTUPOBAHMSI B COOTBETCTBUU C TEXHUUYECKUM 3a/IaHUEM;

— VYI12. paspabaTeiBaTh NPOEKTHYIO JTOKYMEHTAIlMIO Ha OHKCIUTyaTaluio WHOOPMAIMOHHOM
CUCTEMBI;

— V13. ucnonab3oBaTh CTaHAAPTHI IPU 0HOPMIIEHUH ITPOTPAMMHOMN JOKYMEHTAIINH;

MarepuanbHoe o0ecrieyeHme:

MynbsTuMeaniiHbIE CpEACTBa XpaHEeHUs, NIepeJaun U MpeJCTaBlIeHus nHpopMaluu. Y4yeOHo-
METOANYECCKasd JOKYMCHTaAUA, TUIaKTHICCKHUE CPCACTBA

Xoxa padoTsl

Teopernyeckasi 4acTb

OcobeHHOCTH KOH(UTYpPAITMOHHOTO TecTUpoBaHus. KoH(uUTypallMOHHOE TECTUPOBAHHUE
(Configuration testing). IlpoBepsiercs pabOTOCIOCOOHOCTh, TPH PA3IMYHBIX KOH(MUTYpPALHSIX,
MperoiaraeT TECTUPOBaHNE PabOThl CUCTEMBI Ha Pa3IMUHBIX IUIaT(GopMax: pa3IMuHbIX BapuaHTaxX
anmnapaTHOW KOH(UTypaluy, BEpCUsSX ONEPalMOHHON CUCTEMbI U OKPY>KEHUSI.

3apanue Ne 1. /lana crpykrypa ¢ umeHeM ZNAK, cocrosiiias U3 noJyieu:

— (hamMuus, UM

— 3HaK 30/11aKa;

— J1aTa poxkAeHUs (MacCUB U3 TPEX YHUCEI).

Hanucats nporpammy, KOTOpasi BHIIOJIHSET CIEAYIOLIUE AeHCTBUSA:

— BBOJI C KJaBUATyphbl JAHHBIX B MAacCuB, cocTosimuid u3 8 snemeHTOB THna ZNAK, u
3aHeceHue uX B (paili NaHHBIX;

— YTEHHUE JIaHHBIX U3 (haiiia U BBIBOJ UX Ha dKpaH;

— BBIBOJ Ha 9KpaH MH(GOPMALMU O IIOJAX, POAUBIIUXCS B MECSI, 3HAYECHHE KOTOPOTO
BBEJICHO C KJIABUATYPHI (€CJIM TAKUX HET — BBIBECTU 00 3TOM COOOIIIEHUE);

— CIHCOK JIOJIKEH OBbITh YIOPSAOYEH 0 3HaKaM 30/HaKa.

3aganme Ne 2. Omnucatb U 00OCHOBaTb WTOIM TECTUPOBAHMs PabOTHl Pa3pabOTaHHOIO
NPUIIOKEHHUS Ha Pa3IMyHbIX IUIaT(opMax: pa3MUHbIX BapUaHTaX amnapatHod KOH(UTypaluu,
BEPCUAX ONEPAIMOHHON CUCTEMBI M OKPYKEHUS.

®opma npeacTaBiaeHus pe3yabTara:
Odopmuts otyer no gabopaTopHoii padore.

Kputepun onenkn:
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Onenka "5" ctaBuTcs: Besi paboTa BBIOIHEHA 0€30IIMO0YHO U HET UCTIPABJICHUH;
Onenka "4" cTaBUTCA: JOMYIIEHBI 1-2 BEIYUCIUTEIbHBIE OIIMOKH.

Onenka "3" craBUTCS: AONyILIEHBbI OMMOKKM B XOJI€ pPELIECHUS 3aJauyd IPU IPaBUIBHOM
BBITIOJTHEHUH BCEX OCTAJBHBIX 33/IaHUH MU JOMYIICHbI 3-4 BBIYMCIUTENbHBIE OIIUOKH, IPH 3TOM

X0 pCIICHUA 3ada49n JOJIKCH OBITH BCPHBIM.

Ouenka "2" craBUTCS: JOMYIIEHBI OIMIMOKM B XOJ€ pEIICHUs 3aJadyd U XOTs Obl OjHa
BBIYUCIIUTENIbHAS OIIMOKAa WM TPH PEUICHWH 3a/Jadyd W TPUMEPOB JIOMyIIeHO Oojee 5

BBIYHUCIUTENBHBIX OIIHOOK.

JlabopaTopHasi padora Ne 41,42 43 TecTupoBaHHe YCTAHOBKH
Heﬂb: MOJIYYCHUC HABBIKOB TCCTUPOBAHNA YCTAHOBKU.

Boinosinus padorty, Bel Oyaere:
ymemp:
— V1. ocymiecTBisATh MOCTAHOBKY 3aJ1a4 110 00padoTKe HH(MOpMAIUK;
— VY4. ucnonb30Bath aNropuTMbl 00pabOTKU MHGOPMAIUH IS Pa3TINYHBIX IPUI0KEHUI;
— V11. ucnonp3oBaTh METOABI TECTUPOBAHMSI B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM;
— VY12. paspabaTeiBaTh TPOEKTHYIO TOKYMEHTAIIMI0O Ha OJKCIUTyaTaluio HH(QOpMaImoOHHON
CUCTEMBI;

— V13. ucnonap3oBaTh CTaHAAPTHI IPU 0HOPMIIEHUH TPOTPAMMHOMN JOKYMEHTAIIUH;

MarepuajibHoe o0ecnieyeHue:

MynsTuMeauiiHbIE CpEACTBa XPaHEeHUs, NIepeJaun U MpecTaBieHus nHpopMaluuu. Y4yeOHo-
MeTo/In4ecKasi JOKyMEeHTallus, TUIaKTUYECKUe CpecTBa

Xox padoTsl

3aganme Ne 1 Paspaborats Web- mnpunoxkenue, wuHTEpdEic KOTOPOro OIMpeaeIcH
MpernojaBaTesieM.
3apanue Ne 2 [IpoBecTH KOMILIEKCHOE TECTHPOBAHKE Pa3pabOTaHHOTO MPUIIOKEHHS.

®opma npeacTaBiIeHus pe3yabTara:
OdopmuTts oTUeT 110 JTAOOPATOPHOI padoTe.

Kpurepum oueHku:

OHeHKa "5" craBHUTCA: BCS paboTa BBINOJIHEHA 0€30IIMO00YHO M HET UCIIPaBIIEHUH;
2
OHeHKa "4" cTaBUTCA: JOIMYIICHBI 1-2 BBEIYMCIHMTENLHBIE OLIMOKH.

Onenka "3" craBUTCS: JOMYyIIEHbl OMIMOKM B XOJE pELIeHHs 3aJaud HpHU MPaBUIBHOM
BBITMIOJTHEHUH BCEX OCTAJBHBIX 3a/laHUI MU JOMYIIEHbI 3-4 BBIUMCIUTENbHbIE OIIUOKH, IPH 3TOM

XOJ pCHICHUSA 3aauu JOJIZKCH OBITh BCPHBIM.

Onenka "2" cTaBUTCA: JOMYLIEHbl OIMIMOKM B XOJA€ PELICHHs 3aJayd U XOTs Obl OJHA
BBIUMCIIUTENIbHAS OIIMOKAa WM NpPU pEHIeHWH 3aJaud M MpUMEpOB JOMylleHo Ooinee 5

BBIUMCIIUTENBHBIX OMIMOOK.
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