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1 HOACHUTEJIBHASA 3AIIMCKA

CocTaB M cojepkaHUE MPAKTUUECKUX 3aHATUMN HampaBiieHbl Ha peann3anuio denepaibHOro

rocyaapCTBE€HHOI'O O6pa30BaTeHBHOFO CTaHaapTa CpEaHETro HpO(i)eCCI/IOHaJ'II)HOFO 06paSOBaHI/I$I.

Benymieidi aunakTHYeCKOW 1LENbl0 MPAKTUYECKUX 3aHATUN  sBiseTcst  (opMupoBaHHE

npodecCHOHANbHBIX MNPAKTHYECKUX YMEHUN (yMEHMH BBINOJHATH OIpe/ieieHHbIe eHWCTBUS,
orepanuu, He0OXOAUMBIE B TIOCIEAYIONIEM B TPO(PECCHOHATIBHON IEATEIIEHOCTH).

B cootBerctBum ¢ paboueri mnporpammort IIM 05. IlpoektupoBanue u paspaboTka

nnpopmannonHsix cucreM, MJIK.05.03 TectupoBanue nHGOPMAIIMOHHBIX CHCTEM, IPEAYCMOTPEHO
MPOBE/ICHUE TPAKTUYCCKUX 3aHATHHA. B pamMkax MpPakTUYeCKOro 3aHATUS OOYYaIOIIHecs MOTYT
BBITIOJTHSITH OJIHY WM HECKOJIBKO MIPAKTHUYECKUX PaboT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4arOIUNCs JOKEH:

ymembs:

V1. ocymiecTBIATh MOCTAaHOBKY 3aa4 10 00paboTke nHpopMaIum;

V4. ucnosb30BaTh aArOPUTMBI 00paObOTKH MH(DOPMALMK [T PA3IMYHbIX PUIIOKEHUH;

VY11. ucnonap30BaTk METO/bI TECTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 3aJlaHHEM;

V12. paspabaTbiBaTh NPOEKTHYIO JOKYMEHTALMIO Ha SKCIUIyaTalUi0 WHPOPMALMOHHOM
CHCTEMB,

V13. ucnoap30BaTh CTaHAAPTHI TPU O(HOPMIICHUH IPOTPAMMHON JTOKYMEHTAIIHH.

ConeprkaHue MPaKTHUECKUX 3aHITHI OPHEHTUPOBAHO Ha (hOPMUPOBAHME OOIIMX KOMIIETEHIMIA TI0

npoeccoHaIbHOMY ~ MOAYJIO  IIPOrpaMMbl  TOATOTOBKHM  CIIELMAIMCTOB  CPEJHEr0 3BEHa 10
CIICIMAITLHOCTH U OBIIAJICHUIO HPOGheCcCUOHANbHBIMU KOMNEMEeHYUAMU.

[IK 5.2. Pa3pabarbiBaTh NMPOEKTHYIO JOKYMEHTAIMIO Ha pPa3pabOTKy HH(OpMAIMOHHON
CHCTEMBI B COOTBETCTBHHU C TPEOOBAaHUSAMH 3aKa3unKa.

[IK5.5. OcymecTBisaTh TeCTUpOBaHHE WH(GOPMAIIMOHHOW CHCTEMBI Ha JTare OIBITHOU
JKCIUTyaTaluu ¢ (uKcalnuei BBIIBICHHBIX OIIMOOK KOIHWPOBAHMS B pa3padaThIBa€MbIX
MOAYJISAX UH(POPMALIMOHHON CHCTEMBI

I1KS5.6. Pa3pabarbiBaTh TEXHUYECKYIO JOKYMEHTALIMIO HA HKCIUTyaTallM0 HHPOPMAMOHHON
CHUCTEMBI.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK O01. BoiOupare croco0bl pemeHus 3agad  NpoeCcCHOHAIBHOW JIeATEIbHOCTH,
MPUMEHHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM.

OK 02. OcymiecTBisATh MOUCK, aHATU3 U MHTEPIPETALUI0 HH(OpMALMH, HEOOXOAUMOM 11st
BBITIOJTHEHUS 33/1a4 PO eCCHOHATBHON JAeSITENbHOCTH.

OK 03. I[TnanupoBaTh U pealM30BBIBATE COOCTBEHHOE MPO(ECCHOHATBLHOE M JMYHOCTHOE
pa3BUTHE.

OK 04. PaGotatp B KOJUIEKTHBE U KOMaH€, 3 (HEKTUBHO B3aMOJIEICTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymiecTBiATh YCTHYIO M NUCBMEHHYI0 KOMMYHHKAIMI0 Ha TIOCYAapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMAIbHOIO M KYJIbTYPHOI'O KOHTEKCTA.

OK 06. [IIposBiasATe TIpakIaHCKO-MATPUOTHYECKYH0  IO3MIHUI0, JEMOHCTPUPOBATH
OCO3HAHHOE [TOBE/IEHUE HA OCHOBE TPAJAULIMOHHBIX O0IEYETI0BEYECKUX LIEHHOCTEH.

OK 07. CogeiicTBOBaTh COXpPAaHEHUIO OKpYXalolled Ccpeasl, pecypcocOepexreHuIo,
3¢ (HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.

OK 08. Ucnonb3oBath cpenctBa (pU3MUECKON KyNbTYPbl JJII COXPAHEHHUS M YKpEIUICHUS
3I0pOBbsI B TIpoliecce Mpo(ecCHOHANBHON NEeSITEIbHOCTH U MOAJEPXKAHUSA HEO0O0XO0AUMOTO
YpOBHsI (pU3MUECKON OATOTOBIEHHOCTH.
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— OK 09. HUHcnonp3oBarh UHPOPMALMOHHBIE TEXHOJIOTMH B  NPOEecCHOHATHHON
NeSITeIbHOCTH.
— OK 10. Ilonb3oBarbesi mMpoeCcCHOHATBHOW TOKYMEHTAllMel Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM fI3bIKAX.
— OK 11. IltanupoBath NpeANPUHAMATEIBCKYIO ACATEIHHOCTh B MPpOoheCcCHOHATBHOM cdepe
BrinonHenne 0o0y4aromuMHCs TMPAKTHUYECKUX W/WiM J1abopaTtopHbIx pador mo IIM 05.
[TpoextnpoBanue wu paszpaborka wuHPopMmanuonusix cucreM, MJIK.05.03. TectupoBanue
MH(OPMALIMOHHBIX CHCTEM, HAIIPABIIEHO HA:
- o00o0mieHue, CHCTEMaTH3alWIo, YIIyOJieHHe, 3aKperyieHHe, pa3BUTHE M JICTAIM3ALUI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHOW JUCIMUILTUHBL,
- (¢opMHpoBaHHWE yMEHUH NIPUMEHSTH IOJyYCHHBIC 3HAHHUS Ha TPAKTHKE, pPean3aluio
€IMHCTBA MHTEJUIEKTYaJIbHOM U MPaKTUYECKON JesITeNbHOCTH;
- pa3BUTHE HHTEJUICKTYalbHBIX yMEHUH Yy OyIyHmIMX CIEHUAIMCTOB: aHATUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;
- BBIpAaOOTKY TpHW PEIICHUH IOCTABJICHHBIX 3aJad MPO(ECCHOHATBHO 3HAYMMBIX KadecTB,
TaKHX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOpUYECKasi MHUIMATHUBA.
JlabopatopHast paboTa TPOBOJMTCS TIOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpas oOecreYnBacT
HaJIMYKe 3HaHUH, HEOOXOIUMBIX JIJISl €€ BHIOJTHEHHUSI.



MJIK.05.03 TECTUPOBAHUE NHO®OPMAILIMOHHbIX CUCTEM

2TIEPEYEHDB JIABOPATOPHBIX PABOT

Tembl 1a0opaTOpHBIX padoT KosnunuyectBo | TpeGoBanus
Pa3genbl/TeMbI JacoB dIrocC C1io
(ymeTn)
Pazjen 1. TectupoBanue nH(POPMANMOHHBIX CHCTEM 85
Tema 5.3.1. Onanka u | Jlaboparopuas padora Ne 1 16 V1,V4, V11,
TECTUPOBAHHUE Pa3zpaboTtka TECTOBOI'O CLIeHapust V12,V13
MH(OPMALMOHHBIX IIPOEKTa VO0I.1, ¥01.2,
J— JlaGopaTopHas padora Ne 2 8 v02.1, ¥02.2,
Pa3paboTka TeCTOBBIX IMAKETOB v03.3, Y034,
JlaGopaTopHasi padora Ne 3 8 V04.2,Y04.3,
Hcnonb3oBanue UHCTPYMEHTApHUs ¥05.2,¥06.1,
aHaJInu3a KayecTBa v06.3, Y06.5,
JlabopaTopnasi pa6ora Ne 4 8 Y07.1,¥07.3,
Anamu3 u obecriedenne  06pabOTKH V08.1, ¥08.3,
WCKITIOYUTENIbHBIX CUTYalui v09.1,¥09.2,
JlaGoparopuas padora Ne 5 8 v10.1, V10.2,
DYHKIMOHATFHOE TECTHPOBAHUE v10.7, V11.1,
JlabopaTopHas paGora Ne 6 8 Y11.2
TectupoBanue 6€30MaCHOCTH
JlabopaTopnas padora Ne 7 8
Harpysounoe TECTUPOBaHUE,
CTPECCOBOE TECTUPOBAHHE
JlaGopaTopHasi padora Ne8 8
TecTupoBanne MHTErpauu
JlaGopatopHasi padora Ne 9 8
KonuryparnmonHoe TecTupoBaHue
JladopaTopHasi padota NelO 5)
TecTupoBaHue yCTaHOBKH
NTOI'O 85




3SMETOANYECKHE YKA3AHUS

Tema 5.3.1. OT1aaKa ¥ TECTUPOBAHUE HH(POPMAITMOHHBIX CHCTEM

JlabopaTopHasi paGora Ne 1Pa3pa0doTka TecTOBOro cueHapus NpoeKkTa

Leab padoThl — MOJIy4eHUs HABBIKOB CO3/IaHUS TECTOBBIX CIIEHAPHEB Ha OCHOBE METOAMKHU
yrpaBieHUs! TPeOOBAHUSIMU.
Bbinosinus padory, Bel Oyaere:

ymemp:

— V1. ocymiecTBisATh NOCTAHOBKY 3a/1a4 10 00paboTke HHPOpMaIuy;

— V4. ucnonap30BaTh ANTOPUTMbI 00pa0OTKH HH(POPMAIIUH JIJIsl PA3TUUYHbBIX [TPUIIOKEHHIA;

— VYI11. ucrnonbs3oBarh METObI TECTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 33JIaHUEM;

— VI12. pazpabarbiBaTh MPOCKTHYIO JIOKYMEHTAlIMI0 Ha OJKCIUIyaTaluioo WHOOpPMAIMOHHOM
CUCTEMBI;

— VY13. ucnonb30BaTh CTaHAAPTHI IPU 0GOPMIICHUH TPOTPAMMHOM IOKYMEHTAIIUU;

MarepunanbHoe obecrnieyeHue:

MynpTuMeaUHbIE CPEICTBA XpAaHEHUs, Nepeauynd U INpeacTaBieHus MHpopmauuu. Y4eOHO-

MCTOANYCCKAA NOKYMCHTAUs, TUAAKTHYCCKHUEC CPCACTBA

Teopernueckas yactb [Iporiecc co3anus TECTOBBIX CLIEHAPUEB BKIIOYAET B CE0Sl YETHIpE
mrara:

1. OnpeneneHne MEpeMEeHHBIX TSl KKIOTO IIara CIieHapueB UCTIOIh30BaHUSI.

2. OnpeneneHue CylecTBEHHO Pa3HbIX BAPHAHTOB JIJIST KAXKI0M MEPEeMEHHOM.

3. KomOuHMpOoBaHUE BapUaHTOB JJIsl TECTUPOBAHUS B TECTOBBIE CLIECHAPUH.

4. OnpeneneHye 3Ha4€HUIN TIEPEMEHHBIX.

[lepBbIM [1€10M HYXHO OIpEENIUTh BCE BXOJHBIE IIEpEMEHHbIE BO BCEX IIarax B MpPeJCTaB-
JICHHOM clieHapuu (aiaroputme). Hanmpumep, ecinu Ha HEKOTOPOM ILIAre Mojib30BaTellb BBOJUT CBOU
UACHTU(DUKATOP U TIApOITh, 3TO ABE NepeMeHHbIX. [lepBas nepemennas — Mnentudukarop, Bropas —
[Tapons. IlepeMenHO Takke MOXKET ObITh BEIOOP, KOTOPBIHM MOJIb30BATENb JOKEH CIeNaTh (Takoh
Kak BBIOOp pelica U3 CIUCKa).

KonngecTBo nmepeMeHHBIX MOKET 3aBHCETh OT BBEICHHBIX HA MPEIBIAYIIEM IIare 3Ha4eHUH.

Ha crnenyromiem mare cienyer onpeenuTh CYIIeCTBEHHO pa3InyHbIe BApUAHTHI IS Kaxk10M
nepeMeHHON. BapuaHThl CUMTAIOTCS «CYIIECTBEHHO Pa3HBIMH», €CIIM OHM MOTYT BBI3BIBAaTh pa3-
JIMYHOE TIOBEJICHUE CHCTEMBI.

Hanpumep, ecnu BbiOpaTh MnenTudukarop, KOTOpbIi mpeanonaraercst ObITh UIMHOW 10
JIeCATH CUMBOJIOB, CIIEIYIOIIUE IPUBEICHHBIC 3HAUCHHUSI OYAYT CYIIIECTBEHHO Pa3HBIMHU:

Alex — cTUIKoM KOPOTKHUI U TIO3TOMY OXKHJIACTCsl MOSIBJICHUE COOOIICHHUS 00 OlIMOKe.

Alexandra — Bepusiii Unenrudukarop.

Alexandrena — CIMIIKOM JJIMHHBIA, OXKHIACTCSA, YTO CHCTEMa HE IO3BOJHT BBOJUTH
CIMINIKOM IIuHHBIN UaerTtudukarop.

Onnako, Alexandria wnm JohnGordon pa3nuuHbl HE CYIIECTBEHHO, T.K. 00a SBISIOTCS
BEPHBIMH UACHTU(PUKATOPAMH, BHI3BIBAIOIIUMH OJHO MOBEACHUE CUCTEMBI.

BapuaHT MOXeT cUuTaThCs CyIIECTBEHHO APYTUM, €CIIH:
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OH BBI3BIBACT APYTOM X0/ Mporiecca (0OBIYHO aIbTEPHATUBHBIN MTOTOK).

[Tpumep: BBog HeBepHOTro naposisd Bb130BeT AsibTepHaTuBHbIN 110oTOK 2.

OH BBI3BIBAECT JIpyroe coodIeHue 0o ommoke.

[Tpumep: Ecnu anpec 37eKTpOHHOM MOYTHI CIIMIIKOM JUIMHHBIN, COOOIIEHHE JOKHO OBITh:

«E-mail nomxen ObITh HE 6osiee 50-TH CUMBOJIOBY.

ITpumep: Eciu anpec 371eKTpOHHOM MOYTHI HE COAEP)KUT CUMBOJIA «(@)», COOOIEHHE OIKHO

ObITh: «HeBepHbrii E-mail anpecy.

— OH BBI3BIBAET JIPYroil BUJ MOJIb30BATEILCKOTO HHTEpdelica.

ITpumep: Ecnu kpeautHass kapra Obula BelIOpaHa B KadyecTBE croco0a OIUIaThl, CHCTEMA
JOJDKHA OTOOpaXkaTh PKpaH € IMOJISIMHU Il BBOJA HOMEpa KPEAWTHOW KapThl, JAThl OKOHYAHUS
CpOKa JICHCTBHS U Ha3BaHUE OPTaHU3AIMH, OOCITYKUBAIOIIEH KapTy.

— OH BBI3BIBAET pa3InYHbI HAOOP 3HAUEHUH CIIMCKOB.

[Ipumep: DxpaH perucrpauuu I0Jb30BaTeNs JODKEH cojaepkarh crnucok CrpaHa u
rat/IIpoBunius. Crnucok Iltat/IIpoBuHuus OyneT coaep:kaTh 3HAUE€HUs] HA OCHOBE BbIOpaHHON
crpanbl: 1y CIIIA oH gomkeH cogepkaTh Bce mITaThl, 111 KaHaasl — Bce IPOBUHLINM, AJIS APYTHX
CTpaH OH JIOJDKEH OBbITh HEIOCTYIIEH.

— OH sBJIsIETCS YCIIOBUEM OTPaHUYEHHUS.

[Tpumep: [Taponb noyxkeH ObITh HE MEHEE 6-TH CUMBOJIOB.

B sTOM ciiyyae He0OX0AMMO MPOTECTUPOBATH CIIEAYIOIIEE:

[Taponp ¢ nATBIO CUMBOJIAMU.

[Taposb ¢ mECThI0 CUMBOJIAMU

— YT0-TO 10JKHO OBITH U3MEHEHO BMECTO UCIOIb30BAHUS 3HAYEHUS 110 YMOJIYAHUIO.

ITpumep: Ha skpaHe omnaTbl KpeAUTHOW KapTOW Ha3BaHWE OpPraHM3ALUH, OOCITY>KUBAroIIen
KPEIUTHYIO KapTy, JOJKHO OBbITh 3alIOJJHEHO MMEHEM JIMLA, pa3Meltaroero 3aka3. [lonp3oBaTens
JOJKEH UMETh BO3MOKHOCTh XPAHUTh ATO 3HAYEHHE 110 YMOJIYaHHIO WJIM BBECTH HOBOE.

— OTO co3JaeT JBa pa3IUYHbIX BapHaHTa:

XpaHUTh YCTAaHOBJIEHHOE 110 YMOJYaHUIO Ha3BaHUE OpPraHU3alUM, OOCIYKHUBaIOIIEH
KPEAUTHYIO KapTy.

W3MeHUTh yCTaHOBJIEHHOE 110 YMOJIYAaHUIO Ha3BaHUE OpraHU3al[ui Ha JpyToe.

— dopmar BBOAA TOUHO HE OMNpEAENEH U MOXKET ObITh MHTEPIPETUPOBAH Pa3HBIMU CHIOCO0a-
MH.

ITpumep: mose BBoJa HOMepa TenedoHa JOIKHO MPUHUMATh TEKCT B CBOOOIHOM Gopme.

Howmepa TeneoHOB pa3HbIMU JIMLIAMH MTULIYTCS O-Pa3HOMY:

— HWcnons3oBanus ckobok: (973) 123-4567
— HWcnons3oBanue tupe: 973-123-4567

— MHcnons3oBanue npodesnos: 973 123 4567
— be3 npoGenos: 9731234567

Bce noctynHble BApHaHThI JOKHBI OBITh IPOTECTUPOBAHBI.

— CraHapTHbIE BapUAHThl MOTYT OBITh Pa3HBIMU JJIS1 pA3HBIX CTPaH.

dopmaT gaThl CpOKa OKOHYAHHS JEHCTBUS KPEIUTHOW KapThl MOXKET OBITh pPa3HbIM IS
CIIIA u EBporsl.

Ha cnenyromieM mare Hy)kHO CKOMOMHHMPOBATh UX B MOCJIEI0BATEIbHOCTh 1IarOB TECTOBOTO
cueHapus. OauH U3 cnocoboB 3TO chenath — co3farb Marpuiy Pacnpenenenuss TectoBbix
Cuenapues (Test Case Allocation Matrix). CTpoku 3TOM MaTpHIIBI COAEPKAT BCE MEPEMEHHBIC IS
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BCEX WIaroB, TpeOyrolne BBOAA AAHHBIX OH MoJib3oBarens. IlepBas KOJOHKAa COOEPKUT HOMEP
miara, BTopasi — Ha3BaHH€ NEPEMEHHOM, a OCTaJIbHbIE — TECTOBbIE clieHapuu. 11X MoxHO Ha3Bath T1,
T2, u 1.0. Hy)XHO OLIEHUTH, HACKOJIBKO MHOT'O TECTOBBIX CIIEHAPUEB HYXKHO JUISI OXBaTa JAaHHOTO
cueHa- pus (amroputma). JKecTKMM BapHaHTOM OLEHKM OyAeT MaKCHMalbHOE KOJIMYECTBO
CYIIECTBEHHO pa3IMYHBIX BaPHAHTOB, OIpEesIeHHOE s mepeMeHHoi. He mpobnema, ecnu mpu
olleHKe OyzeT JoMylleHa OmUOKa, T.K. MOKHO J00aBUTh WM yJAIUTh KOJOHKY IPH 3allOJIHEHUU
MaTpullbl. OOBIYHO TUMTUYHBIN CIIEHApUN OXBATHIBAIOT OT IATH IO CEMU TECTOBBIX ClieHapueB. TeM
HE MEeHee, HHOT/a B 0COOBIX CiIydasx TpeOyercs: O0JbIle TECTOBBIX CLIEHAPHEB.

Ha yerBeprom 1miare cienyer 3aMEHUTh HEOIpe/IEJCHHbIE BAapUAHThl, TaKUE KaK «O4YeHb
JUIMHHAST (aMUIIUS) WIH <«JUIMHHBIA HOMEp TenedoHa ¢ ext. (JOMOJHUTENFHBIM HOMEPOM)» Ha
JeUCTBUTENIbHBIC 3HAUeHHs, Hanpumep «Georgiamistopolisy u «011-48 (242) 425-3456 ext. 1234»
COOTBETCTBEHHO. Ha 3TOM 1Iare Takke pas3ieisiioT BCE TECTOBbIE CIEHApUH W3 MarpHibl
Pacnpenenenns TectoBeix CreHapueB, co3aBasi OTIENbHYIO TaONHIy IS KaXKIOTO TECTOBOTO
CIICHApHS.

Meton u3BneyeHus (GYHKIMOHAJIBHBIX TECTOBBIX clieHapueB (test cases) M3 CIleHapueB
UCIOJIb30BaHUs (Use cases) UMeeT HECKOJIbKO MPEUMYILECTB:

— TecroBbie clieHapUU MOTYYAIOTCS C UCIOJIb30BaHUEM 00Jiee aBTOMAaTUYECKOTO MOAX0/1A.

— ¥YX0/1 OT TyOIMpOBaHUs TECTOBBIX CIICHAPHEB.

— Jlocturaercst O0JbLIMI OXBAT TECTOBOI'O MPOCTPAHCTBA.

— JIerkocTh MOHHTOpPUHTA TECTOBOTO IPOIIECCa.

— JlerkocTh pacnpenenenus paboThl MEXIY TECTEPaMHU.

— JIerkocTh perpecCMOHHOTO TECTUPOBAHHSI.

— PanHee oOHapyXeHHe NPOMyIEeHHbIX TPeOOBAHUI.

Co31aHHbBIE TECTOBBIE CIIEHAPHUM MOTYT OBITh HCIIOJIB30BaHbl JJISI PYYHOI'O TECTHPOBAHUS,
TaKkXke Kak M JUIsl aBTOMaTHYECKOr0 TECTUPOBAHMS C MCIIOJIb30BAaHHMEM TAaKUX MHCTPYMEHTOB, Kak
IMB Rational Robot unu IBM Rational Functional Tester.

Onucanue 3agauu
[TocTpouTh T€CTOBBIE CIICHAPHH.

Ilopsinoxk BHINOJHEHHS PadOTHI
A. OnpenesieHue MepeMeHHbIX VI KajKI0I0 IIAra ClieHapueB UCN0JIb30BAHUA
1. IlepemMeHHBIE 1711 OCHOBHOTO ITOTOKA CLIEHAPHSI UCIIOJIb30BAHMS:
[lepenucate OCHOBHOW TMOTOK cueHapus «bpoHupoBaHue OWIETOB» C yKa3zaHHEM
HCIOJIb3YEMBIX TIepeMEHHBIX (¢ npedukcom V):
B1. Typucr BBogut URL caiira.
B2. Cuctema oTobpakaeT JOMAIIHIO CTPAHUILY CaiTa.
B3. Typuct BBOAUT HH(}OPMALIHIO O TIOJIETE:
V3.1. Jlata BbuteTa
V3.2. Bpems BbuIeTa
V3.3. lata npuObITHS
V3.4. Bpems npuObITus
V3.5. YUucno nyTemecTBYOMHNX B3POCIBIX
V3.6. Hucio nyTenecTBYONMUX ASTEH.

V3.7. Hanuuue nyTemecTByOIUX KUBOTHBIX.
9



Typuct Beioupaetr «Ilouck peicony.
B4. Cucrema otobpakaeT peiicsl BbUIETa, OTCOPTUPOBAHHBIE T10 IIEHE.
BS5. Typucr BeiOupaer peiic.

V5.1. Peiic Bbuiera
B6. Cucrema otobpakaeT peiic mpuOBITHSL.
B7. Typuct BeiOMpaeT peiic npuObITHSI.
V7.1. Peiic npuObITHS.
B8. Cucrema orobpaxkaer aetanm peca.
B9. Typuct noareepkaaer peuc.
B10. ITonb3oBarens npegocrasiser Unentudukarop u [lapons 1is moKynku oumnera.
V10.1. Uneatudukarop
V10.2. [1aposnb
B11. Typuct npegocraBisieT UHQOpPMALIUIO TaCCAXKUPA.
V1l1.1. ®amunus.
V11.2. Ums.
V11.3. OtuectBo.
V11.4. Ilon.
V11.5. lara poxxaeHus.
V11.6. Homep macnopra.
V11.7. Cepus nacnopra.
B12. Cucrema otobpaxaer cBOOOJHbIE MECTA.
B13. Typuct BeiOupaer MecTa.
V13.1. Mecro.
B14. Cucrema oToOpaxaer JOCTYITHOE MEHIO.
B15. Typuct BbiOupaeT MeHIo.
V15.1. Tun mento.
V15.2. Tun HanuTKOB.
B14. Typuct npegocrasiseT MHPOpPMAIIHIO 0 KPEIUTHOM KapTe U pacueTHBIH aapec.
V14.1. Tun KpenuTHOU KapThl
V14.2. Homep KpeauTHOM KapThbl
V14.3. Jlara okoHUYaHUsI CPOKa ACUCTBUS
V14.4. HazBanue KapThbl
V14.5. Anpec

B15. Cucrema npenocraBisieT HOMEp MOATBEPKACHHUS.
2. AHaNoOru4HbIM 00pa3oM BBECTHU MEPEUEHb MEPEMEHHBIX JIJISl KQXK/I0T0 aJlbTEPHATHBHOTO TIOTOKA.

b. Onpenenenue pa3jiu4HbIX BAPUAHTOB IJISl KAKIO0H NepeMeHHOH
1. OnpenenuTh 3HaYEHUSI IEPEMEHHBIX ISl TECTHPOBAHUS

V3.1. Jlara BbuTeTa

— Bepnas nata B OyayiieM, yCTaHOBJICHHAs BPYYHYIO

— Bepnast nata B Oyayiiem, yCTaHOBJICHHAS U3 KaJleHIaps

— lata B mponuioM

— Ceroguamiass nata

— ®eppaib 30 unu 31 yucno

— ITycroe mone
10



V3.2. Bpewms BouteTA:

— Bepnoe Bpems 111 Oyay1ueit 1aThl, yCTAHOBICHHOE BPYYHYIO
— BepHoe BpeMs 115 TEKyILIE AaThl, YCTAHOBIECHHOE BPYUYHYIO
— HeBepuslit popmat natel

— Ilycroe nose

V3.5. Hucno nyTemecTBYIONMX B3POCIIbIX
-0

-1

-2

— MakcuMallbHO JI0ITYCTUMOE

V10.1. Unentuduxarop

— BepHblit nneHTHGUKATOP NOIB30BATENS

— Unentudukarop, copeprkaliye HeJOMyCTUMbIE CUMBOJIbI
— HecymectByromuii uAeHTUPHUKATOP MOJIb30BaATEN

— Ilycroe none

V10.2. [Tapons

— IIpaBuIbHBIN TAPOITH TTOJIB30BATENS (C IPABUIBHBIM UIACHTU(DUKATOPOM)
— HenpaBuibHBINM 11apoJIh (C TPABHILHBIM HICHTHPUKATOPOM )

— BepHnbiii mapos (¢ HeBEpHBIM UACHTU(HUKATOPOM)

— [Taponb, comepskamiuii HeqOMYCTUMbIE CHUMBOJIBI

— Ilycroe none

[To ananmoruum omnpenenuTh BO3MOXKHBIE 3HAYCHUS MJISi OCTAIbHBIX MEPEMEHHBIX (HE MEHee Tpex
3HAYEHUI HA IEPEMEHHYIO).

B. Co3panue TeCTOBBIX CLIECHAPHEB

1. HOCTpOI/ITB MaTpuny paclupeacICHUA TCCTOBbIX CLICHAPUCB:

Ilar Ilepemennas TT T2 T3 T4 TS5 Té6
B3 Bpewms Beuiera

B3 Jara npuGbrtus

B3 Bpewmst npuObiTis

B3 Hucno nyremecTByoumux B3pocibiX

2. I[J'ISI Kaxa0i CTPOKU BBCCTH BCC HCO6XO,Z[I/IMLIC IJIL TCCTUPOBAHUS BAPUAHTBI:
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War  MMepe- ™ T2 T3 T4 5 T6
MeHHaR
B3 Bpems Bephan pataB Oy- BepHas pataB Gy-  [lata 8 npownom CeropHswHas  ®espans 30  [ycroe none
BHINETA  JYLIEM, CTAHOB-  AYLIEM, YCTAHOB- pata w31 wucno
NEHHasn BPYYHY  NEHHaR U3 Kanexaa-
pAa
Bepwan nara B Oy- Bepras natae Bepnas patas
AYLIEM, YCTaHOB- Oyayuwiem, Gyaywem,
NEHHAR U3 KaneHaa- YCTaHOBNEH-  YCTAHOBNEH-
ps Hasf U3 KaneH- Has BPYYHYIO
Aaps

B10  Mapons  [pasuncHbli na- HenpasunsHbi# BepHei napons (¢ MMNapons, co- Mapons, co-  [ycroe none
pONb NONL30BATENS  NApONs (CNPaBvNb-  HEBEPHbIM MASHTW-  AepXalui Lepxaliwit
(c npasunbHLIM HbIM WaeHTUDMKa-  ukaTopom) HEZONYCTUMbLIE  HEZONYCTU-
WaeHTU(MKATOpOM)  TOpoM) CHMMBONbI (C Mbi€ CHMBONGI
HEBEPHbLIM (c BepHbIM
MOSHTW(DMKATO-  MASHTUGMKA-
pom) TOpoM)
MpasunsHeii na- MpaeunsHbiiA na- Mpaeunbhbiin  [MpasunbHbi  [TpasunbHbIA
POnb NONL30BATENA  PONb NONL30BATENA  NApONs NONb-  NAaponb NONb-  NApONb NOMb-
(c npasunbHLIM (c npasuneHLIM 30Barens (¢ aosarena(c  3oearens (c
WAEHTWDMUKATOPOM) WASHTHIMKATOPOM) NPABMNBHLIM  NPABMNEHLIM  NPABUNbHBIM
WieHTMMKATO- MaeHTMDMKE-  MaeHTU(DMKa-
pom) Topom) Topom)

3. OnpenenuTs 3HaYEHUS IEPEMEHHBIX:
3.1. Jns mnepBoro TtectoBoro cueHapus (T1) omnpenenuTs KOHKPETHbIE 3HAYCHUS
IIEPEMEHHBIX !

War  Mepe- ™ 3navenne Oxupaembin Qakmuveckuit Ypausoin /| KommexTapuu
MeHHan pesynbTart  pe3ymbTar  Heyjay-
Hbli

B3 Bpems  BepHasparaBOy- 16.04.2015  lpuwsto

BLINETA  [lylieM, YCTAHOB-
NEHHAR BPYHHYI0

B10  Tapome  [paeunbhbif na- hevbbnsj IMpunaTo
pOonb NONL30BATENA
(c npaBunbHLIM
WIeHTURMKATOPOM)

3.2. 3an0IHUTH aHAJIOTHYHBIC Ta6J'II/II_U>I MO0 OCTAJIbHBIM TCCTOBLIM CLICHAPUAM.

®opma nmpeacTasJieHus pe3yJbTara:

Odopmuts otyer no gaboparopHoii padore.

Kpurepum ouenku:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOJIHEHA 0€301IMO00YHO U HET UCTIPaBJICHHUI;
Orenka "4" ctaBUTCS: AOMYIICHBI 1-2 BHIYUCITUTEIBHBIC OIITHMOKH.

Onenka "3" craBUTCA: NOMYIIEHbI OIIMOKKM B XOJI€ pPELIEHUS 3aJauyd IpH MNPaBUILHOM
BBITIOJTHEHUH BCEX OCTaJbHBIX 3aJaHUM WK TOMYUIeHb! 3-4 BBIYUCIUTEIbHBIE OMIMOKU, IPU 3TOM

X0 pCIICHUS 3aJa4r JOJIKCH OBITE BCPHBIM.
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Onenka "2" craBUTCS: AOMYIIEHH OMIMOKM B XOJ€ pEUICHHS 3adauyd M XOTsS Obl ofHa
BBIYMCIIMTENIbHAS OIMMOKAa WM TPH PEIICHWH 3aJadyd W IPUMEPOB JIONMYIIEHO Oojee 5

BBIUYMCIUTENBHEIX OIIHOOK.

JladopaTopnasi padora Ne 2 PazpaboTka TeCTOBbIX IAKETOB
Llesib: MOTYYNTH HABBIKK pa3pabOTKH TECTOBBIX CLIECHAPHUEB.
Beinosinus padory, Bl Oynere:
ymembs:

— V1. ocymiecTBIsATh NOCTAHOBKY 3a/1a4 10 00paboTke HHPOpMaIuy;
— V4. ucnonap30oBaTh ANTOPUTMbI 00Pa0OTKH HH(POPMAIIUH JIJIsl pA3TUUHbBIX MPUIIOKEHHUIA;
— VYI11. ucrnonbs3oBarh METOAbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 33JIaHUEM;
— VI12. pa3pabaTeiBaTh NPOSKTHYI ITOKYMEHTAIIMIO Ha JKCIUTyaTalio HH(POPMAIMOHHOMW
CUCTEMBI;
— VY13. ucnonb30BaTh CTaHAAPTHI IPU 0GOPMIICHUH TPOTPAMMHOM TOKYMEHTAIIUU;
MarepuanbHoe obecrneyenue:

MynbpTUMEANIHBIE CPEACTBA XPaHEHUs, TIepeaun U MpecTaBieHust nHpopManuu. Y4eOHo-
METOMYECKas JOKYMEHTALMS, JUIAKTUUECKHAE CPEICTBA

Xox padoTsbl

Teopernyeckue BONpPOCHI

OneHka CTOMMOCTH M MPUYHHBI OLIMOOK B MpPOrpaMMHOM oOecnedeHHH. Buibsl U MeTo/abl
tectupoBanus. [lonstue Tecra. TpeOoBaHus K pa3pabOTKe TECTOBBIX clieHapueB. IIpaBuia
pa3pabOTKU TECTOBBIX CLIEHAPHEB

3ananue Ne 1. HanmucaTts mporpammy pelieHust KBapaTHoro ypaBHeHus ax2 + bx +c¢ = 0.

3amanne Ne2. Haifth MUHHMaNbHBIE HAa0Op TECTOB [UIS MPOTPaAaMMBI  HAXOXKICHUS

BEIIECTBEHHBIX KOpPHEW KBaJpaTHOro ypaBHeHHs ax2 + bx + c¢ = 0. Pemenue mpejacraBieHo B

Talnuue.
Ho- | a| b | ¢ | Oxunaemsri Yro mporepsercs

Mep pesynbTart

TecTa
1 21 -5 2 | xi=2, x2=0,5 | Cnyuait BemecTBCHHEIX KOpHEH
2 31 2 | 5| Coobmenmne | Cryuait KOMIUICKCHEIX KOpHEH
3 31 -12] 0| x=4, xa=0 Hyneroit kopenn
4 01 0 | 10| Coobmerme | Hepaspemmmoe ypasrenue
5 0] 0 | 0| Coobmenne | Hepaspemmumoe ypasuenne
6 0] 5 | 17| Coobmerne | HexBagparnoe ypaBHeHue
7 91 0| 0| x=xx=0 Hynesbie kopaH
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J1J1 3TOM MpOorpaMMBbl MpeAsiaraeTcs MUHUMAIbHBINA HA00p (PYHKIIMOHAIBHBIX TECTOB, UCXOS
13 7 KJ1acCcOB BBIXOAHBIX JAHHBIX. 3allOBEIU 10 OTJIAJKH IPOIrPaMMHOIO CPEJCTBA, IPEII0KEHHbIE
I'. Maiiepcom.

1. CumraliTe TecTUpOBaHHE KIIIOYEBOW 3amadeid pazpadorku [IC, mopyuaiiTe ero cambiM
KBAIM(UIUPOBAHHBIM M OJApEHHBIM MPOrpaMMHUCTaM, HEXeNaTeJIbHO TECTUPOBATh CBOIO
COOCTBEHHYIO ITPOTPaMMYy.

2. Xopom TOT TECT, ATl KOTOPOTO BBICOKA BEPOATHOCTh OOHAPYXHUTH OIIMOKY, a HE TOT,
KOTOPBI TIEMOHCTPUPYET MPABUIbHYIO pa0OTy MPOTrpPaMMBbI.

3. 'oToBBTE TECTHI KaK JIJIs1 MPABUIIBHBIX, TAK U JUI HEMPABWIBHBIX JAHHBIX.

4. JIoKyMEHTUPYHUTE TPOIYCK TECTOB uUepe3 KOMIIbIOTEP, NETAIBHO H3Yy4YalTe Pe3yJIbTaThl
Ka)KJI0ro TecTa, n30eraire TeCTOB, IPONMYCK KOTOPBIX HEJIb3s TOBTOPHUTb.

5. Kaxnplif Moy MOJKIIIOYANTE K MpOrpaMMme TOJIBKO OAMH pa3, HUKOTJa HE MU3MEHSHTE
MPOrpaMMy, 4TOOBI OOJIErYUTh €€ TECTUPOBAHUE.

6. IlpomyckaiiTe 3aHOBO BCE TECTHI, CBSI3aHHBIE C TPOBEPKOM pabOTHI KaKOH-THOO MPOTrpaMMBbl
[1C nnm ee B3aMMOACWCTBUS C JPYTUMH MPOTpaMMaMH, €CIId B Hee ObUIM BHECCHBI M3MEHEHUS
(Hampumep, B pe3yabTaTe YCTPAHEHUS OLIUOKH).

Ilopsinok BbINOJHEHHS PA0OTHI

Pa3paborate HaOOp TECTOBBIX CIIEHApUEB (KAaK IO3UTUBHBIX, TaK M HETATUBHBIX) JUIS
cienymomel nporpaMMbl: MiMeeTcsi KOHCOJIbHOE NpUiIoKeHue (pa3paboTaTh caMOCTOATENbHO). EMy
Ha BXOJ nojaercs 2 cTpoku. Ha BeIxoze NpuiioKeHHne BbIIACT YNCIIO BXOXKIEHUN BTOPON CTPOKH B

nepsyro. Hanpumep:

a6
crcrcan  [46 2

TeopeTnueckne BONPoOCHI

CucteMHble OCHOBBI DPa3pabOTKM TpeOOBaHUM K CIOXKHBIM KOMIUIEKCAM IPOrpamMM.
dopmanuzanus TaJOHOB TPEOOBaHMN M XapaKTEPUCTHK KOMILIeKca mporpamm. ®opMHupoBaHue
TpeOOBaHUI KOMIIOHEHTOB U MOJYJIEH TyTeM JEKOMMIO3UINH (PYHKINN KOMIUIEKCOB IPOrPaMM.

HaGop TecToBbIX clieHapreB 3amucaTh B BUJIC TAOJIUIIHI.

3ananue Ne3. TecTupoBaHUE 10 MPUHLUITY «OEIIOTO SITUKAY.

B [pesneit I'penun (II B. 10 H.3.) OblT u3BecTeH mmdp, Ha3biBaeMblil "kBajgpar [Tomubus".
[lIndpoBanbHas Tabiuia MpencTaBisiia co00M KBaapaT ¢ MATHIO CTOJOIAMHU U TSTHIO CTPOKAMH,
KOTOpbIe HyMepoBaiuch Iudppamu ot 1 10 5. B kaxayro KJIeTKy Takoro KBajpaTa 3alHChIBajach
onaHa OykBa. B pe3ynbTare Kax10il OykBe COOTBETCTBOBAIA Mapa 4ucel, U MudpoBaHUe CBOANUIOCH

K 3aMeHe OyKBBI apoii uncen. [l naTuHckoro andasura kBagpat [lonubus umeer BuU:
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L 2 3 Ja s
| | | !
1 |A |B |C [D [E
2 I G [H [LI K
3 L M \ O |p
4 |Q |[R s |T [t
5 vV W X [Y |z

[Tonp3ysich N3TOKEHHBIM CIOCOOOM CO3/1aTh MIPOTPaMMy, KOTOpasi:

a) 3amm@pyeT BBEICHHBINA TEKCT U COXPAHUT €ro B (aili;

0) cunTaeT 3amuppOBaHHBIN TEKCT U3 (haiina u pacmudpyeT JaHHBII TEKCT.

3amanue Ne 4. CopoeKTUpOBaTh TECTHI MO MPHUHIMILY «OEIoro suIuKa» Uisi MPOrpaMMBI,
pa3paboTanHoii B 3agannu Ne3. BeIOpaTh HECKOJIBKO aJITOPUTMOB JIJISI TECTHPOBAHUS U 0003HAYHTH
OykBamMH WIH IU(PPAMH BETBU ITUX AITOPUTMOB. BBIMHCATh MyTH anropuTMa, KOTOPHIE TOJKHBI
ObITh TMPOBEPEHBI TECTaMH ISl BBIOPAHHOTO METOAA TECTHPOBAHUS. 3amucaTrh TECThbl, KOTOPHIE
MO3BOJIAIT MPOMTH MO MyTsSM anroputMma. IIpoTectupoBaTh pa3pabOTaHHYH) BaMHU IPOrpamMMmy.

PesynbTarel 0oopMHUTE B BUAE TaOIHIIL:

Oxunaembiii Maxrnyeckuii Peaynbrar
pe3yJibTar pesyJibTar TECTHPOBAHUS

Tecr

dopma npeacTaBiaeHus pe3yJabrara:
OdopMuUThH OTUET 10 BHITIOJTHEHHBIM 3aJJaHUSM.

Kputepuu onenkmn:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOJHEHA 0€301IMO0YHO U HET UCTIPaBJICHMUI;
Orenka "4" craBUTCS: AOMYIICHBI 1-2 BHIYUCIUTEIBHBIC OIIMOKH.

Onenka "3" craBUTCS: JOMyILIEHBbl OMIMOKM B XOJ€ pEIIeHHs 3aJaud MpU MPaBUIBHOM
BBITIOJTHEHUH BCEX OCTaJbHBIX 3aJaHUM WM TOMYUIeHb! 3-4 BBIYUCIUTEIbHBIE OMIMOKU, IPU 3TOM

X0JI aHaJIN3a JTIOJDKEH OBITh BEPHBIM.

Omenka "2" craBUTCS: JOMYIIEHBI ONIMOKM B XOJAE pEUICHUS 3aJadyd W XOTs OBl OfHa
BBIYMCIIMTENIbHAS OMIMOKA WU MPU aHAJIN3€ M MPUMEPOB TOMYIIEHO 00Jiee 5 BBHIYMCIUTEIBHBIX

OLINOOK.
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JlaGopaTopnas padora Ne3 McnoJib30BaHHe HHCTPYMEHTAPHS aHAJIN3a KayecTBa

Iesb: NOJIy4UTh HABBIKK UCIIOJIb30BAHUS HHCTPYMEHTAPHsI AaHAJIN3a Ka4eCTBa.
Boinoainus padorty, Bel Oynere:

ymembo:

— V1. ocymecTBIATh MOCTAHOBKY 337a4 10 00paboTKe HHPOpMALIUY;

— V4. ucnonp30BaTh AIrOPUTMBI 00paOOTKH HHGOPMAIMH JJIS Pa3IMYHBIX MPUIIOKCHHH;

— V11. ucrons30BaTh METO/IBI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 3a/IaHHEM;

— VI12. pa3pabaTeiBaTh NPOEKTHYIO JOKYMEHTAIIMI0O Ha JKCIUTyaTaluilo HHPOPMAIIMOHHOM
CUCTEMBI,

— VY13. ucronp30BaTh CTaHIAPTHI IPU OPOPMIICHUN TPOTPAMMHON JOKYMEHTAIIHH;

MatepuajabHoe o0ecnieyeHue:

MynbTUMeauiHbBIE CpEACTBA XPaHEHUs, Nepejadn 1 MpejacTaBieHust nHpopmauuu. Y4yeOHo-
MeTOoAMYECKast JOKYMEHTalus, TUAaKTUYECKHE CPECTBA

Xoxa pa6oThbl

Teopernueckue Bompocsl OOme TpeOoBaHUS K KadeCcTBY (DYHKIIMOHHUPOBAHHS CIIOXKHBIX
IPOrpaMMHBIX KOMIUIEKCOB. Tpe0oBaHUS K XapaKTEepUCTHKaM KayecTBa CIOXHBIX HMPOTPaMMHBIX
KoMILUIeKcoB. TpeboBaHuss K 3(()EeKTHBHOCTH HCIOJIB30BaHUS pecypcoB OBM mporpaMMHbIM
KOMILUIEKCOM B pealbHOM BpeMeHH. lIpoBepka KOPpPEKTHOCTH (PYHKIMOHAIBHBIX TpeOOBaHHU K
CJIOKHBIM KOMILUIEKCAM ITPOrPaMM.

3amanue Ne 1. Hammcars mporpammy, I€HEpHUPYIOIIYK0 MAaCCUB BEIIECTBEHHBIX YHUCEN B
nuanasose oT —10 1o 10 u onpenenstonyro Bce MUHUMAJbHBIE MOJI0KUTENIBHBIE 2JIEMEHTHI.

3ananue Ne 2. OueHuTh 3QPEKTUBHOCTH pa3paboTaHHON MPOrpaMMBbl:

Hcxonnas nporpamma YiyyuieHHas nporpaMma
KonnuecrseHnas Konnuecrsennas
Henocrarku VYayuienus
OlleHKa . OlIeHKa

Bpems
BbIOJIHEHHS
OneparnsHas
NaMATh
Buewnss
NaMATh

3amanue Ne 3. OrieHUTh Ka4eCcTBO pa3pabOTaHHOM MPOrpaMMBbl:

TounocTs

[IpaBwisHocts | YuusepcansHocts | [Iposepsemocts
PEe3VJILTATOB

Henocrarku
Ouenka

®opma npeacraBiaeHus pe3yJabTara:

OdopMUTH OTYET MO BHIMOJTHEHHBIM 33JaHUSIM.
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Kpurepun oneHku:

Omnenka "5" craBUTCS: BCs pab0OTa BBITIOJIHEHA 0€301MTMO0YHO U HET MCTIPABIICHUIA;
Onenka "4" cTaBUTCA: AONYUICHBI -2 BRIYMCIUTEIbHBIE OMIUOKH.

Onenka "3" craBUTCS: JOMyIIEHBl OMMOKM B XOJ€ pEIICHHs 3aJaud MpU MPaBUIHHOM
BBITTOJIHEHUH BCEX OCTAJBHBIX 3a/IaHUH WM JONYIICHBI 3-4 BBIYMCIUTEIbHBIC OIIHMOKH, IPH 3TOM

XO0/J aHaJIu3a AO0JIKCH OBITH BCPHBIM.

Onenka "2" cTaBUTCS: AOMYIIEHB OMIMOKH B XOJI€ pEUICHHS 3adadyd M XOTsS Obl OofHa
BBIYMCIIMTENIbHAS OMIMOKA WJIM MPU aHAJIU3€ M MPUMEPOB JTOMYIIEHO 00Jiee 5 BBIYMCIMTEIBHBIX

OILINOOK.

JlabopaTtopnasi padora Ned Anaau3 u obecneyeHHe 00padOTKM MCKJIIOYUTEIBLHBIX
CUTYyal Uil
Lenab: mnoiydeHWe HABBIKOB aHamu3a U oOecrneueHuss OOpaOOTKH HMCKIIOYUTEIbHBIX

CUTYaLUil.
Boinoainus padorty, Bel Oynere:

ymembs:

— V1. ocymiecTBIsATh MOCTAHOBKY 3a/1a4 110 00paboTKe HHPOpMAIUH;

— V4. ucnonp30BaTh ANTOPUTMBI 00pab0TKK HHGOPMAIIUU TSl PA3IMYHBIX PUIIOKECHHUIA;

— V11. ucnonb30BaTh METO/IbI TECTUPOBAHHUS B COOTBETCTBUU C TEXHHUECKUM 3a/[aHUEM;

— VI12. pazpabarbiBaTh MPOEKTHYIO JOKYMEHTAIIMI0 Ha JKCIUIyaTaluioo WHOOpMAIMOHHON
CUCTEMBI;

— V13. ucrosnp30BaTh CTaHAAPTHI IPU 0POPMIIEHUH TPOTPAMMHON TOKYMEHTAIINH;

MarepuajibHoe o0ecnieyeHue:

MynsTUMEINIHBIE CPEACTBA XPaHEHUs, TIepejaun U MpecTaBlieHus nHpopMauu. Y4ebHo-
MEeTOoANYECKasi JOKyMEHTAIMs, TUIaKTHYECKUE CPEICTBA

Xoa padoTsl

3aganue Nel Hamucate mnporpammy, B  KOTOpol 00pabaThIBalOTCS — CIEAYIOIIUE
WCKJIIOYHMTENIbHBIE CUTYalluu: "OTpHIATeNIbHOE 3HA4YeHHe Bo3pacta' W '"TOI pOXKIECHHs OOJbIe
TeKyiero".

®opma nmpeacTasJieHus pe3yJbTarTa:

Odopmuts otyer no gaboparopHoii padore.

Kpurepum ouenku:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOJHEHA 0€301IM00YHO U HET UCTIPaBJICHHUI;
Orenka "4" ctaBUTCS: AOMYIICHBI 1-2 BRIYUCIUTEIBHBIC OIIIMOKH.

Onenka "3" cTaBUTCA: MOMYIIEHBI OIMIMOKKM B XOJE PEIICHUS 3aJa4ydl TPHU TPABHIBHOM
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BBITTOJIHEHHUHN BCEX OCTAJIBHBIX SaﬂaHI/Iﬁ WM JOMYIICHBL 3-4 BEIYHCIINTENbLHEIC OH_II/I6KI/I, IIpr 3TOM

X0 p€IICHUS 3aJa49n JOJIKCH OBITh BCPHBIM.

Onenka "2" craBUTCS: JOMYIIEHBI OMIMOKA B XOJAC pEUICHUS 3aJauyd U XOTsS Obl OJHA
BBIYMCIIMUTENIbHAST OIMMOKAa WM TPH PEIICHWH 3aJadyd W IPUMEPOB JIOMYIIEHO Oojee 5

BBIUYMCIUTENBHEIX OIIHOOK.

Jlaboparopnas pa6ora Ne5 OyHKUIHOHAJIbHOE TECTHPOBaHNE
Heas: Llens pabGotbl: ommcaTh HAOOp TECTOBBIX creHapueB st Bepudukamun 110.

OntuMu3upoBaTh TeCcTOBBI Habop. HayunTbcs coCTaBiATh cCreHUHUKAIMIO AT Pa3paboTKH
TECTOB
Brinosinus padorty, Bl Oynere:

ymembp:
— V1. ocymiecTBIATh NOCTAHOBKY 3aJa4 0 00paboTke HHpOpMaLuy;
— Y4. ucnonp30Bath aNrOPUTMBI 00pa0OTKHM HHPOPMALIUH ISl Pa3IMYHBIX TPUI0KECHUH;
— V11. ucriosnb30BaTh METO/IbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUUECKUM 3aJIaHUEM;
— VI12. pa3pabarbiBaTh NPOEKTHYIO JOKYMEHTAIMIO Ha HKCIUTyaTallMio HHPOpMalMOHHON
CUCTEMBI;

— VY13. ucnonb30BaTh CTaHAAPTHI IPU 0POPMIICHUH TPOTPAMMHOM IOKYMEHTAIIUU;

MatepuajabHoe obecnieyeHue:

MyneTuMeaNHbIE CPEACTBAa XpAaHEHUs, IIepejaun U MpecTaBlieHus nHpopMauu. Y4yeOHo-
METOIMYECKas JOKYMEHTALMS, TUIAKTUUECKHAE CPEICTBA

Xox padoTsl

Teopernyeckas yacrb

DyHKIHMOHAJIBHOEC TECTHPOBAHME pAcCMaTpUBAET 3apaHee YKa3aHHOE IIOBEIECHUE W
OCHOBBIBae€TCS Ha aHaiu3e cnerupukanuii (yHKIMOHAIBHOCTH KOMIIOHEHTAa WM CHCTEMBbI B
LEJIOM.

DOyHKIMOHAIbHbIE TECThl OCHOBBIBAIOTCS HA (DYHKIUSAX, BBHIIOIHIAEMBIX CUCTEMON, U MOTYT
IIPOBOJIUTHCS HA BCEX YPOBHSAX TECTHPOBAHUSA (KOMIOHEHTHOM, MHTETPALlMOHHOM, CHCTEMHOM,
npuemoyHoM). Kak mpaBmiio, 3TH (yHKIUU ONKMCHIBAIOTCA B TPeOOBaHUAX, (YHKIMOHAIBHBIX
crielu(UKAIUIX WK B BUJIE CIy4aeB MCIOIb30BaHUs CHCTEMBbI (USE Cases).

TectupoBanue GyHKIIMOHATIBHOCTH MOXKET MPOBOAUTHCS B JIBYX aclEKTax:

e TpeOoBaHUsA

e Ou3HEec-pOLECCH
TectupoBaHue B MEPCIEKTHBE «TPEeOOBAHMS» HCHOJIB3YET CHENUPUKALNI0 (YHKIUOHATBHBIX
TpeOOBaHUI K CHCTEME KaK OCHOBY Ui AM3aiiHa TecToBbIX ciydaeB (Test Cases). B atom ciydae
HEOO0X0/AUMO CZeNaTh CIUCOK TOro, 4TO OyJIeT TEeCTHPOBATHCS, a YTO HET, NMPHOPHUTE3UPOBATH
TpeOOBaHUSI Ha OCHOBE PUCKOB (€CIIM 3TO HE CAENaHO B IOKYMEHTE C TPeOOBaHUSIMH), a HA OCHOBE
3TOr0 IPUOPUTE3NPOBATH TECTOBBIE CIIEHApHUHU (test cases). DTO MO3BOJUT c(HOKYCHPOBATHCS U HE
YIIYCTUTb IIPY TECTUPOBAHUU HanOoJiee BaXXHBIN (PYHKIIMOHAL.
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TectupoBaHue B MNEPCIEKTHUBE «OH3HEC-TPOIECCH» HCIOJb3YeT 3HAHUE STHUX CaMbIX Ou3Hec-
IIPOLIECCOB, KOTOPBIE OIMCHIBAIOT CLEHAPUHU E€XKEAHEBHOTO HCIIONb30BaHUA CHCTEMBL. B 3TOM
NEpPCIIeKTUBE TeCTOBble cueHapuu (test Scripts), kak mnpaBWiIO, OCHOBBIBAIOTCS Ha CiIydasx
HCTIOJIb30BAaHMS CUCTEMBI (USE cases).
IpenmymecTBa PyHKIIMOHAJBLHOTO TECTHPOBAHUSA:

e  UMHUTHPYET (AKTUYECKOE UCIIOIb30BAHUE CUCTEMBIL;
Henocratkn pyHKIHMOHAJBLHOTO TECTUPOBAHMS:

. BO3MOXHOCTDb YIIYIICHHSA JIOTHYCCKUX OIINOOK B ImporpaMMHOM O6€CH€‘ICHI/II/I;

e BEpPOSTHOCTH U3OBITOYHOTO TECTUPOBAHMUS.
JlocTaTOYHO pacnpoCTpaHEHHOM SBIISIETCS aBTOMAaTU3alUs (PYHKIIMOHAILHOTO TECTUPOBAHUSI.

IInan pa3paGoTky TecT KeilcoB MPEeAIaraeTcs Ce yrOIIn:

AHanus TpedoBaHU.

Onpenenenne HabOpa TECTOBBIX TaHHBIX Ha ocHoBannu EP, BVA, EG.

Pa3zpabotka mab6iona tecta Ha ocHoBanuu CE.

Hanwucanue Tect keliCOB Ha OCHOBAaHHMH ITEPBOHAYAIBHBIX TPEOOBAHUMN, TECTOBBIX JTAHHBIX U
IIaroB TECTa.

Mo

3ananue:

[IporectupoBaTh GYHKIMOHAIBHOCT, (OPMBI TMpueMa 3asiBOK, TpeOOBaHHUA K KOTOPOI
IIPEIOCTABIIEHBI B CIeAYIOLIEeH Tabnuie:

3NemeHT Tun anemenTa | TpeboBaHWA

Tun obpaweHua | combobox HaBop paHHBIX:

1. KoHcynsTaumsa

2. lNpoeefeHne TeCTUpPOBaHMA
3. PaamelwleHne peknamel

4 Owwbka Ha caute

=

- Ha npouecc BRINONHEHWA onepaddly npuema
38ABOK HE BNWAET.

KoHTakTHoe editbox 1. ObA3aTenksHoe ANA 3anonHeHWA

nnuo 2. MakcumansHo 25 cumBonoB
3. WMcnone3oBanve undp W chiel CMMBOMOB He
nonyckaeTcA

KOHTaKTHEIA editbox

TenedoH 1. ODA3aTensHoe ANA 3anonHeHna

2. JonycTUmMele cMMBONGl "+" 1 undpsl

3. "+" MOMHO WUCMNONL3CBaTE TOMBKO B Hadane
HOoMEpa

4. DonycTumele dhopmaTsl:

s HauWHaeTcaA ¢ nnwoca - 11-15 undp
» +31612361264

« +375201438884

« Be3 nmoca - 5-10 undgp, Hanpumep:
« 0613261264

e 2025167

2. [ocne 3anonHeHWA o0A3aTensHBIX NONer
CTaHOBWUTCA akTueHa (Enabled)

[eAcTBUA NOCMNE HAKATWA

1. Ecnw BBefeHHble [JaHHble KOppekTHbl -
OTNpaeKa CoobLWEHWA

2. Ecnn BBeOeHHble gaHHble HE KOppexTHel -
BanuaalWoHHOe CO0DLLIEHNE




1. Ananu3 TpeboBaHmii

qHTaeM, AHAJIU3UPYEM Tpe6OBaHI/I$I U BBIACIISIEM JJIsA cebs CICAYIOIHNE HIOAHCHI:

Kakue U3 [ojie 00s3arebHble IS 3al0JIHEHUS ?
HMMEIOT JIU TIOJIsI OTPAHUYCHHUS 110 JUTMHE WITK IO pa3MEPHOCTH (TpaHHUIIbl)?
KaKHe U3 N0JIei UMEIOT crenuaibable popMaTsl?

2. Omnpenenenuie Habopa TECTOBBIX JAHHBIX

OrTankuBasch OT Tp€6OBaHI/II\/JI K IIOJIsIM, UCITOJIB3YsS TEXHUKHU TCCT )11/13a171Ha Ha4YrHACEM OIIPCACIICHHUC

Habopa TeCTOBBIX JIaHHBIX:

B 3aBHCHMOCTH OT TOTO 00sI3aTEJIbHOE I10JI€ WM HET, ONPEIENINM KaKhe MOoJsl HE00X0AUMO
NPOBEPUTh HA IIyCTO€ 3HAYEHHE, TaK Kak OHO MOXeT BbI3bIBaTh omuoOKy (B
PEe3YIABTUPYIOICH TaOIUIE OPAHKEBBIH 1IBET)

T.K. HCYEpIBIBAIOIIEEe TECTUPOBAHUE HE IPEACTABISAETCS BO3MOXKHBIM U3-3d O2POMHO20
YUCNIA  BCEBO3MOJICHLIX KOMOUHAyull 3HAYeHuu, B TIEPBYID Ouepeab HEoO0X0IUMO
OIpe/IeIUTh MUHUMAJIbHBI  Ha0Op JaHHBIX. OTO MOXHO CJeJaTh  HUCHOJIb3Ys
Takue TexHukHu, kak EP u BVA. (B pesynbTupyromuieit Tabnuiie roxy0oii 1ser)

Ha ¢opme mnpucyrcTByeT mose, HMeEloIiee COCTaBHOM Tul (UU(Pbl HCHOIB3YIOTCA
COBMECTHO C CHMBOJIaMM), OOJafaeT CreuuadbHbIM (OpPMATOM JAHHBIX U TMOITOMY
BbIJIEJICHUE TECTOBBIX JAHHBIX JJI HETO - 3TO JOCTAaTOYHO TPyIOEMKas 3adada. B npedenax
OaHHOU padboOmvl 02PAHUYUMCS MOJLKO NPOCMOU NPOGEPKOU (YOpMamos U OCHOGHBIX
mpebo8anulli ONUCAHHBIX 8 hopMe npuema 3as160K.

ITo 3aBepIeHUIO T€HEpaLMU JAaHHBIX MCIOJB3YsI CTaHAAPTHBIE TEXHUKH, MOXKHO J00aBUTh
HEKOTOPOE KOJIMYECTBO 3HAYCHUII HA OCHOBAaHMHU JIMYHOTO ombiTa (Texuuka EG) - ato
Oy/IeT UCTOJIb30BAaHUE CIIELl. CUMBOJIOB, OY€Hb JUIMHHBIX CTPOK, Pa3sHbIX (OPMATOB JaHHBIX,
peructpos B ctpokax (Upper, Lowwer, Mixed cases), oTpuiaTenbHble U HyJI€BblE 3HAUCHUS,
keiiBopabl Null - NaN - Infinity u 1.1, Croga MOXHO BKJIIOUUTBH BCE, YTO BbI IOJIaraeTe
MOJKET BBIBECTH IMPUIIOKEHUE U3 CTPOs (B pe3yabTUpyloliel Tabiuie ¢puoeToBblii 11BET)

@®opMa npeacTaBJIeHHs pe3ybTara:
OdopMuTh 0TUET MO JTAOOPATOPHOI PabOTE B Bujie HAOOPA TECTOBBIX CLICHAPHEB.

Kpurtepun onenkmn:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOJHEHA 0€301IMO0YHO U HET UCTIPaBJICHHUI;

Orenka "4" ctaBUTCS: AOMYIICHBI 1-2 BRIYUCITUTEIBHBIC OIITHOKH.

Onenka "3" craBUTCA: IOMYIIEHbI OIIMOKM B XOJI€ pPELIEHHUS 3aJauyd IpH MNPaBUILHOM

BBITTOJIHEHHUHN BCEX OCTAJIBHBIX SaﬂaHI/Iﬁ WM JOIMYIICHBL 3-4 BRIUMCINTEIIHLHEIC OH_II/I6KI/I, IIpHu 3TOM
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XOJI pEIICHUS 3a]]a4H JI0JDKEH ObITh BEPHBIM.

Onenka "2" craBUTCS: JOMYIIEHBI OIMIMOKM B XOJ€ PEHICHHs 3aJadyd W XOTsS Obl OJHA
BBIYMCIIMTENIbHAST OIMMOKAa WM TPH PEIICHWH 3aJadyd W IPUMEPOB JIOMYIIEHO Oojee 5

BBIYMCIUTENBHEIX OIINOOK.

JlaGopaTopuas padora Ne6 TecrupoBaHue 6e30MaCHOCTH
Ilesib: momydeHue HaBBIKOB TECTUPOBAHUS 0€30MacHOCTH HH()OPMAIIMOHHON CHCTEMBI.

Bbinosinus padory, Bel Oyjaere:

ymembs:

— V1. ocymiecTBIsATh HOCTAaHOBKY 3a/1a4 10 00paboTke nHpopManuy;

— Y4. ucnonp30Barh alropuTMbl 00padOTKHU HHPOPMALIUY [T PA3IMYHBIX TPUI0KESHUH;

— VYI11. ucronp30BaTh METO/Ibl TECTUPOBAHMS B COOTBETCTBUH C TEXHUUECKUM 3a/1aHUEM;

— V12, pa3pabarbiBaTh NPOEKTHYIO JOKYMEHTALMI0 HAa HKCIUIyaTalui HH(GOPMALMOHHON
CHCTEMB,

— VY13. ucrionp30BaTh CTaHIAPTHI TPHU OPOPMIICHUN TPOTPAMMHON JOKYMEHTAIIHH;

MartepuajibHoe obecriedeHmne:

MynbpTHUMEANIHBIE CPEACTBA XPaHEHUs, IIepeadn U MpecTaBieHust nHpopManuu. Y4eOHo-
METOAUYCCKAas IIOKYMGHTaIII/IH, OTUITAKTHUYCCKHUC CpeI[CTBa

Xox padoTsbl

Teoperuyeckuii yacTb
TectupoBaHue BOCCTaHOBJICHMs. TecTUpoBaHHME OE30MACHOCTH. TEXHOJIOTMH TECTHPOBAHUS

Oe3onacHoCcTH. TecTupoBaHUE OE30MACHOCTH — OLEHKA YS3BUMOCTH IIPOIPaMMHOI0 00ecnedeHus K
pa3nuYHbIM aTakaM. KOMIBIOTEpHBIE CUCTEMBI OYEHb YACTO SBISAIOTCS MUILEHBIO HE3aKOHHOTO
IIPOHUKHOBeHUA. [lo1 NMPOHMKHOBEHHWEM NOHMMAETCS HIMPOKUN JUaNa3oH JEHCTBUMI: IOIBITKU
XaKepoB NPOHUKHYTH B CHUCTEMY M3 CIIOPTHUBHOI'O HMHTEPECA, MECTh PACCEPIKEHHBIX CIIyKalIUX,
B3JIOM MOILIEHHMKAMU JJIi HE3aKOHHOM HaxuBbl. TecTHpoBaHHMe O€30MIaCHOCTH IpPOBEPSET
(aKTHYECKYI0 PEaKLUIO 3allUTHBIX MEXaHW3MOB, BCTPOCHHBIX B CHCTEMY, Ha IPOHHKHOBeHHE. B
X0JIe TECTUPOBaHMs OE30MaCHOCTU MCIIBITATENh UTPAET poJib B3JoMIIuKa. EMy paspemieHo Bce: —
MOMBITKA y3HaTh MAapoJib C IIOMOIIBI0 BHEIIHUX CPEACTB; — araka CHUCTEMBbl C ITOMOIIBIO
CHEHANbHBIX YTUJIUT, aHAJU3UPYIOLIUX 3alllUThl; — IOJABJIEHUE, OILIEIOMIIEHHE CUCTEMBbI (B
HAJEX/E, YTO OHA OTKAXKETCS OOCIYXHBaTh JIPYIMX KIMEHTOB); — LEJCHAIIPaBICHHOE BBEICHHE
omKOOK B HaJEXJEe MPOHUKHYTh B CHCTEMY B XOJI€¢ BOCCTAHOBJICHHMS; — MPOCMOTP HECEKPETHBIX
JAHHBIX B HaJIeXk /1€ HAlTU KIIIOY JJIs BXoJa B cucteMy. IIpyu HeorpaHM4eHHOM BPEMEHHU U pecypcax
XOpollee TeCTHpOBaHHE Oe30MacHOCTH B3JIOMaeT 00yl cucTeMy. 3ajada HpOEKTHPOBIIUKA
CHCTEMBl — CZIeNaTh IIeHy NPOHMKHOBEHUsS 0osiee BBHICOKOM, ueM IieHa MOoJIy4aeMoi B pe3yibTare
nH(pOpMaLINH.

3apanue Ne 1. M3yunte 1 OnUIIMTE OJTHO U3 CPENICTB BBISABICHUS YA3BUMOCTEN:

Ta6muma 1. O630p cpeACTB BBISBICHUS YSI3BUMOCTEH, pabOTAIOIIMX HAa YPOBHE KOJa

21



INonnepxuBaeMbie

Hanmenosanue
Haznauenue A3BIKH IMpumeuanne
cpecTsa
NpOrpaMMHPOBaHHsS
WHocTpaHHble CPe/ICTBA BBIABNEHHS YA3BHMOCTEI
Its4 Crarnuecku Cle++ OTMe4aeT BeI30BBI NOTEHLHATBHO
MPOCMATPHBAET HCXO/IHBIH OnacHbIX (YHKUHIT, TAKHX, KaK
KO/ /U1 OOHApYXKeHHs strepy/memcpy, # BBITOIHAET
NOTEHIHANBHBIX MOBEPXHOCTHBII CeMaHTHYECKHii
YAIBUMOCTEIH 3a1HThI AQHaMN3, NBITASCh OLCHHTS,
HACKOJILKO ONACeH Takoii koj, a
TaKu e JaeT COBETHI [0 ero
VIIVHIICHHIO
Rats(rough auditing | IMpocmarpuBaer Clc++, php, perl, Hcnone3yer coueTanne npoBepok
tool for security) HCXO/IHBIH TeKCT, Haxoasa | python HAJIEXKHOCTH 3aLHThI OT
MOTEHUMATBEHO ONacHbIe CEMAHTHYECKHX MPOBEPOK B itsd 10
Hisiicaiinie IMoaaepxnBsaemble
cpexcrsa Hasnauenne A3bIKH IMpnmeuanne
NPOrpaMMHPOBAHHA
oOpailerns K QyHKUHAM rayGoKOro ceMaHTHYECKOro
aHanH3a B NOHCKaxX 1eeKToB,
CMOCOGHBIX MPHBECTH K
nepenoaHeHuio Oyhepa,
MONYHYEHHBIX H3 MOpS
Flawfinder [Mpocmatpusaer Cle++ Boinonxser noucK QyHKiHii,
HCXO/IHbII TEKCT, HAX0/s KOTOpBbIE Hallie BCEro HCMOb3YIOTCA
NOTEHUHATBHO ONacHkIe HEKOPPEKTHO, IPHCBAHBAET HM
oOpaleHHs K (pyHKIHAM k03(ppuIHEHTL! pHCKa (Onupasch
Ha TaKyio HHPOPMALHIO, KaK
nepeiaBacMble napaMeTpsl) u
COCTaBIIAET CMHCOK MOTEHIHAABHO
YA3BHMBIX MECT, YIOPSI0YHBAsA HX
10 CTeNeHH PHCKa
Flexelint (pe-lint) [TpoussoauT Cle++ B koHue paboTsl BbIIAIOTCH
CEMaHTHYECKHIT aHaIn3 CoO0LIEHHA HECKOBKHX OCHOBHBIX
MCXO/IHOTO KO/1a, QHATH3 THIIOB!
NOTOKOB JIAHHbIX H — BO3MOKEH HYJeBOIi yKa3aTesb —
ynpasieHns npo0aeMbl C BhlACICHHEM NaMATH
(nanpumep, Her free() nocie
malloc()) — npoGaemublii nOTOK
ynpasieHus (Hanpumep,
HEJOCTHRHMBII KOJ),
— BO3MOJKHO NepenoiHeHne
Oyepa, apudmerteckoe
nepenoiHeHne;
— NPeayTPeICHNS O IIOXOM I
NOTEHIHATBHO ONACHOM CTHIIE Kojia
Parasoft c++ test DopMUpOBaHie TECTOB C++ I'enepupyer TecTOBBIH KO,
aHanu3a ya3BuMocTeii Ha BBI3bIBas VIS €0 MOArOTOBKH
YPOBHE METO/a, KJiacca, KoMmmuaATop visual c++
dpaiina u npoexra
Coverity Ucnonszyercs ans Clc++, java CriocofeH ¢ MHHHMATBHOI

BBISIBICHHS 0
ucnpasieHus aedekros
6e30M1acHOCTH H Ka4ecTsa
B MPHIIOKEHHSIX
KPHTHYECKOTO HAZHAYEHUS
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NOJIOKHTE/IbHOI NOrPELIHOCTBIO
obpabarsiBaTh AECATKH MIJUTHOHOB
CTpoK Koja, odbecrneunsas 100-
TNPOLEHTHOE MOKPBITHE TPACCHI




APHIATILVLAUI U nasnanwnna

Klocwork k7 Ipenxasuayen ais Clc++, java BhISRNSET KOPEHHbIE MPHYHHEI
aBTOMATH3HPOBAHHOTO HEJ0CTATKOB Ka4ecTsa H
CTaTHYECKOro aHanusa 6e30MacHOCTH NPOrPAMMHOIO
KO/1a, BbIABACHHA H obecnedeHus
npeoTBpalleH s
Ae(eKTOB NPOrpaMMHOro
obecnieueHns 1 npodiem
6e30MacHOCTH

Codesurfer Moxet npumenstses s | Clet+ [To3BONIAET NPOBOHTE AHAIN3
NOHCKA OLIHGOK B ykasareJieii, HCTIOJIB30BaTh U
HCXOIHOM KOJie, JUlst ONpeIe/iATh NEPEMEHHBIE,
yAyHIICHHS TOHHMaHHA 3aBHCHMOCTH JaHHBIX, CTPOHTh
HCXOHOTO K0J1a rpad)bl BEI3OBOB

Fxcop CnocobGen oOHapy &HTh Cle++ OTKOMIHINPOBAHHEIIT KO/
Gonee 200 nenoyeTos (win POBEPAETCA C MOMOLIBIO
oHGOK) B CASAYIOUINX MEXaHH3MOB peduiekcHH, HapcHHra
obnacTax: msil 1 aHanu3a rpada BbI30BOB
— apxXHTeKTYpa
OubnHoTeKH,
— NPaBHIAa HMECHOBAHMUS
— NPOH3BO/INTEILHOCTE;
— 0e30nacHOCTh

Qaudit BeicTpelii ananns Cle++ Hanucars Ha nHTEpIpeTHPYEMOM
HCXOJIHBIX (haiioB Ha A3bIke perl, npocT B HCNOAb30BaHHK
HaIHYHE NepPernoIHeHus
Oydepa, ommnbok
(hopmaTHOIt CTPOKH,
3aMpOCOB HCMOIHASMbIX
BbI30BOB, MEPEMEHHbIX
cpebl, H (hYHKLHIL,
HMEIOUIHX PosieMsl
3alLHThI

Poccuiickie cpeacTBa BhIsBICHUS VAZBUMOCTEI

Ax-BC ABTOMaTH3HPOBaHHbIii Clc++, java, pascal, TTozBonseT NPOBOANTE CTATHYECKHIT
AHAIH3 HCXOHBIX c#, php, assembler AHATH3 HCXOHBIX TEKCTOB,
TEKCTOB, C LE/bI0 JMHAMHYECKHii ananus, nmeet 6azbl
BhISB/ICHUS NOTEHIHATLHO CHTHATYP U151 KK/A0r0 H3
OMacHLIX CHIHATYP NO/IAEPKHBAEMBIX A3BIKOB

NPOrpaMMHpPOBAHHA

Amuct-c ABTOMATH3HPOBAHHbIIT Cle++ Ilo3BonseT NPOBOANTE CTATHHECKHIT
aHA/IH3 HCXO/IHBIX TEKCTOB AHAIH3 HCXO/IHBIX TEKCTOB

Kcanr ABTOMaTH3HPOBAHHbII Clet+ TMo3BongeT NPOBONTE CTATHYECKHIT
AHAIIH3 HCXOAHBIX TEKCTOB AHA/IH3 HCXO/HbIX TEKCTOB

Uca IMpennaznayvero ans C/c++, pascal, perl, Hmeer Gazel CHrHATYP /U1 KAXKA0T0
BBISABJICHHA NOTEHUHATBHO | plm 13 MO/IEPKHBAEMBIX A3BIKOB
ONacHLIX CHIHATYP NPOrpaMMHpPOBAHHA

Vivab4 IMTomoraer orcnesxusare B | Clet+ TNomoraer nucarh KOPPEKTHBI 1
HCXOJIHOM KoJ1e ONTHMH3HPOBAHHBII KO 115l 64-
NOTEHIHATBHO ONAacHbIE OHTHBIX CHCTEM
(hparMeHTEl, CBA3aHHbIE C
nepexoaoM o1 32-OHTHBIX
cucreM K 64-OHTHBIM

3apanue Ne 2, PazpaboTtarh npuiokeHne, nHTepderc KOTOPoro MpeCcTaBiIeH Ha PUCYHKE.

Feppacwe
Mo Bansmea

Tenesor (3333333

JNo6assrs
_Saanms |

Haiimw
Mpeea 55555
Marceal11-11-11
Beera: 4
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3ananue Ne 3. Jo6aBuTh B mporpammy ¢popmMy aBTOPH3AIMK IO UMEHHU U TTAPOITIO.
dopma npeacTaBiaeHus pe3yabrara:

JlomkHBI OBITH TPUBEICHBI HCXOJHBIC KOABI MPOTPAMMBI, PE3yJIbTaThl TECTHPOBAHUS
oe3omacuoctu [10.

Kpurepumn oneHku:

Orenka "5" craBuTcs: BCs paboTa BBIIOJIHEHA 0€30IMINO0YHO 1 HET UCIIPABIIEHUN;
2
Onenka "4" cTaBUTCA: AONYUICHBI -2 BRIYMCIUTEIbHBIE OMINOKH.
Onenka "3" craBUTCS: JOMyHIEHBl OMMOKM B XOJ€ pEIICHHs 3aJaud MpU MPaBUIHHOM

BBIITOJIHEHHUHN BCE€X OCTAJIBHBIX 3aﬂaHHﬁ WM JOIMYyIICHBL 3-4 BpIYUCIUTEIILHBIE OHII/I6KI/I, IIpu 3TOM

XOo4 peuicHus 3aga4n JOJIKCH OBITh BCPHBIM.

Onenka "2" craBUTCS: AONYIIEHB OIIMOKH B XOJIe pEHICHHS 3adadyd M XOTS Obl OofHA
BBIUMCIIUTENbHAS OIIMOKAa WJIM TpH pEIIeHWH 3a7adyd U TMPUMEpOB JOMylleHo Oonee 5

BBIUMCINTENBHEIX OIIHOOK.

JlaGoparopuas pa6ora Ne 7 Harpy3ouHoe TecTHpOBaHHe, CTPECCOBOE TECTHPOBAHME

Hean: C mOMOIIbI0 CUCTEM HAarPy30YHOTO TECTHPOBAHUS OINPEIECIUThH MPOU3BOAUTEIBHOCTD
web-cepBepoB Apache u Nginx, 100uTbCsl 0TKa3a B 00CTY)KUBaHUH
Beinosinus patdory, Bel Oyaere:

ymemp:

— V1. ocymiecTBIATh NOCTAHOBKY 3aJa4 o 00paboTke HHpOpMalLny;

— V4. ucnosnp30Bath alropuTMbl 00pa0OTKHU HH(POPMALIUY [T pa3IMYHbIX TPUI0KEHUH;

— V11. ucriosnb30BaTh METO/IbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUUECKUM 3aJIaHUEM;

— VI12. pa3pabareiBaTh NPOEKTHYIO JOKYMEHTAIMIO Ha OHKCIUTyaTallMio HH(GOpMAIMOHHON
CHCTEMBI;

— VY13. ucnonp30BaTh CTaHIAPTHI IPU OPOPMIICHUN TIPOTPAMMHON JOKYMEHTALNH;

MarepuanbHoe o0ecnieyeHme:

MyneTUMeANIHBIE CpEACTBAa XpaHEHUs, TIepejaun U MpecTaBlieHus nHbopManuu. Y4yebHo-
METOMYECKas JOKYMEHTALMS, TUIAKTUUECKHUE CPEICTBA

Xox padoTsl

Teopernyeckas yacTb
Harpy3ouHoe TecTHpOBaHWe - OTO aBTOMATH3UPOBAHHBIM MPOIECC, WMHTHPYIOIIHNA
OJTHOBPEMEHHYIO DPa0OTy OINpeAeNeHHOr0 KOJMYEeCTBa IOoJb3oBaTeNell Ha KakoM-1u0o oOIiieM

pecypce.
IIpusoxkenne - TecTUpyeMoe NMPUKIATHOE TIPOTPaMMHOE 00eCTIeYeHHE.
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Ileiu HATPY304YHOT0 TECTUPOBAHUA

1. Ouenka paboTOCIIOCOOHOCTH M MPOU3BOAUTEILHOCTH MIPUIIOKEHUS HA Tare pa3pabOTKH U MpH
nepenaye B SKCILTyaTaluio

2. Ouenka paboTOCIIOCOOHOCTH U MPOU3BOAUTENHLHOCTH MPUIOKEHHUS HA 3Tale BBITYyCKa HOBBIX
pENn30B, MAaT4Y-CETOB

3. Ontummzanusi NPOU3BOAUTEIBLHOCTH MNPUIIOKEHUS, BKIIOYAs ONTUMHU3ALHUIO MPOTrPAMMHOIO
KOJIa U HaCTPOHKY CEpBEPOB

4. Tlombop COOTBETCTBYIOIICH JJisi JAHHOTO NPUJIOKEHUS allapaTHOM W MPOrpaMMHOMN

w1aTopMBbl, a TAaKXKe HY>KHOW KOH(PUTypaluu cepBepa.

HUcnoan3oBanne Apache benchmark tool

Apache benchmark — omHa w3 caMbIX MNPOCTBIX YTHJIHMT, KOTOpas HPUMEHSETCS sl
Harpy304yHOro TECTHUpOBaHus caita. Muer B KoMmIiuiekte ¢ BeO cepBepom Apache, B
NepPBOHAYAIILHOW HACTpPOWKe HE HyXJIaeTcs. 3ajgada, Kotopas craBurcs nepea Apache benchmark
— TI0Ka3aTh, KAKOE KOJIMYECTBO 3alPOCOB CMOXKET BBIZECPKATh BEO CepBEp M KakK OBICTPO OH HMX

obpaboTaer.

[Ipumep Harpysku Ha cepBep B 5000 nocienoBaTenbHbIX 3alIPOCOB:
<ab -n 5000 http://192.168.1.116/index.html>

IIpumep Harpysku Ha cepBep B 5000 3ampocoB, HO 500 u3 HuX OynyT HampaBieHbl Ha CepBep

OJIHOBPEMEHHO (TapaJijieIbHbIE 3aPOCHI):
<ab -n 5000 -c 500 http://192.168.1.116/index.htm|>

J1y1st BEITIOJTHEHMST 1a00paTOpHOi paboThl MEHSNTE 3HAYEHUS MOCTE -N U -C, YTOOBI Y3HATh C KAaKUM

KOJIMYECTBOM 3alIPOCOB MOXKET cupaBuTbesa cepBep. Ha atux mnpumepax BbemosHeHsl HTML-

3anpocsl, Ui TectupoBanus Ha PHP-3anpockl usmenure uens Ha index.php.
Hcnonv3oBanue httperf

Eme oqHO KOHCOJIBHOE MPUIIOKEHHUE, UCIIOIB3YEMOE TAKXKE I CO3JaHUs HY)KHOIO KOJIMYECTBA
napaJuieNbHbIX 3apocoB - httperf.

Ero ornuuue ot ab B ToM, uTO httperf moceiaer 3anpockl coriacHO CBOMM HacTpoiKaM, HeB3Hpas
Ha TO, OTBEYAeT CepBep HAa HMUX WIM yxe HeT. TakuM o0pa3oM MOKHO ONPEAETUTHh HE TOJBKO
KaKyl0 MaKCHMAJIbHYIO Harpy3Ky MOXeT BBIJEpKaTh CepBep, HO U Kak OyJeT ceOs BecTH cepBep B
MOMEHT, KOI'/la Harpy3Ka JOCTUIJIAa CBOETO ITUKA

ITpumep 3amycka 100 3anpocos ot 10 nmocerurenei napauieabHo:
httperf --port 80 --server <domain> --uri=/ --num-conns=100 --rate=10
Hcnoan3oBanue Siege

YcraHoBka:
sudo apt-get install siege

Komnuecro 3aIlIpoOCOB HC JIMMUTUPYCTCA, HO MOKHO 3adaBaTb BPEMA B TCUCHUC KOTOPOIro

BBIITOJIHATE TCCTUPOBAHUC.
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[Tpumep: 5 monp3oBarenel, KOTOpbe 0€30CTAHOBOYHO 3arpy’KaroT IMIABHYIO CTPAHUILY B TEUCHHU
OJIHOM MUHYTBI.

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

BanancupoBumuk Harpy3ku Nginx

banancupoBka Harpy3ku (anri. load balancing) — Meronm pacmpeneicHusl 3aJaHUN MEXKIY
HECKOJIbKUMH CETEBBIMU YCTPOMCTBaMHU (HampuMep, cepBepaMH) C LENbI0 ONTUMH3AIHNU
MCTIOJB30BAHUSI PECYPCOB, COKpAICHHS BPEMEHH OOCTY)XKMBAaHHUS 3alPOCOB, TOPU3OHTAIHLHOTO
MacmTaOupoBaHusl Kiactepa (AMHaAMHUYECKoe Jo0aBieHue/yqaneHle YCTPOWCTB), a Takke
o0ecreyeHns: 0TKa30yCTOMYMBOCTH (PE3epBUPOBAHIS).

YcraHoBka:
sudo apt-get install nginx

Hactpotika:
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;

¥

[Tocne HacTpoliku nepe3amyckaem Nginx
sudo service nginx reload

MeTtop1 6alaHCUPOBKYU HArpy3KH (OMHUCHIBAIOTCS B Hadalle CEKIMU upstream):

e ip_hash - cormacHo 3TOMYy MeTOAy 3ampoChl OT OJHOTO W TOTO K€ KJIMEHTa OyayT Bceraa
OTHPABJIATECS Ha OOWH W TOT e backend cepBep Ha ocHoBe WH(poOpMmamuu 00 ip aapece
kiarenTa. He coBMecTiM ¢ mapamerpom weight.

e least_conn - 3ampockl OyayT OTIPABIATHCSA HA CEPBEP ¢ HAUMEHBIITMM KOJTMYECTBOM aKTHBHBIX

COE€INUHEHUN.
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e round-robin - pexuMm Mo ymMoa4aHW. TO ecTb eCiM Bbl HE 3aJald HU OJUH W3
BBIIICYTIOMSHYTBIX CIIOCOO0B OATAHCUPOBKH - 3aMPOCHI OYAYT TOCTABIATHCS 10 OYEPETU Ha BCE
cepBepa B paBHOM CTEIICHMU.

3ananue:

Harpy3ouHnoe TectupoBanue Bed-cepsepa ¢ Apache

Jljig TecTUpOBaHUS HCIOIB3YIOTCS 2 MAIIMHBI — OJIHA C YCTAHOBJICHHBIM M paboTatouium Apache,

BTOpas OyJEeT OTChLIATh 3aIPOCHI U JIeTIaTh BHIBOBI O MPOU3BOIUTEIBHOCTH Web-cepBepa.

TectupoBanue Ha PHP-3anpocsi:

e OmnpenenuTs MakCUMaJbHOE YHCJIO NApajuIEIbHBIX 3alpOCOB, IPU KOTOPOM CEpPBEpP HAC HE
OyneT 6JIOKHpPOBATH.

o IIpoBecTu TecT npu UCIOJIB30BAHUN MAKCUMAJIBHOTO YKCIIa 3alIPOCOB.

Tectupoanne Ha HTML-3anpocsi:

o OmnpenenuTs MaKCUMaJIbHOE YHCIIO APAJUIEIBHBIX 3alIPOCOB
o IIpoBecTu TeCT NpU UCIIOJIB30BAHUN MAKCUMAJIBHOT'O YHCIIA 3aIIPOCOB.
[TpoBecTu cpaBHEHHE PE3YIBTATOB U CPOPMHUPOBATH BHIBOJIBI.

Wtorosas Tabnuua cpaBHEHUS

MakcumansHoe 4MCno 3anpocoe 3anpochkl/cex Bpema, 3atpauneaen
Apache PHP
HTML

LB + Apache PHP

HTML
Nginx PHP

HTML
LB + Nginx PHP

HTML

®opma npeacTaBjieHus pe3yJbTaTa:
Odopmuts otyet no 1abopaTopHoii padore.

Kpurepun onenkmn:

Onenka "5" cTaBuTcs: Bcsi paboTa BBINOIHEHA 0€30IIMO0YHO U HET UCIIPABJICHUH;
Orenka "4" craBUTCS: AOMYIICHBI 1-2 BRIYUCITUTEIBHBIC OIIHOKH.

Onenka "3" craBUTCA: NOMYIIEHbl OIIMOKM B XOJI€ pPELIEHHUS 3aJauyd IpH MNPaBUILHOM
BBITTOJIHEHUH BCEX OCTAJbHBIX 3aJlaHUH MM JONYIIEHbI 3-4 BBIYMCIUTEIbHBIE OLIMOKH, IPU 3TOM

X0 pCUICHUSA 3aJa4r JOJIKCH OBITh BCPHBIM.

Onenka "2" craBUTCS: AOMYIIEHH OMIMOKM B XOJI€ pEUICHHS 3adauyd U XOTsS Obl ofHa
BBIUMCIUTENbHAS OIIMOKA WM TpPH pPEIIeHWH 3a7adyd W TMPUMEpOB JOMyIIeHO Oonee 5

BBIYMCIUTENIHHEIX OIINOOK.
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JlabopaTopnasi pa6ora Ne 8TecTupoBaHue HHTErpanuu
I_[e.m,: MOJIYYCHHEC HABBIKOB TCCTUPOBAHUA UHTCIPALlUA

Bbinosinus padory, Bel Oyaere:

ymembs:

— V1. ocymecTBIsATh HOCTAaHOBKY 3aj1a4 10 00paboTke nHpopManumy;

— Y4. ucnonp30Barhk aNropuTMbl 00padOTKKM HHPOPMALIUY [Tl PA3IMYHBIX TPUI0KESHUH;

— VY11. ucrions30BaTh METOIb TECTUPOBAHHS B COOTBETCTBUH C TEXHUYECKUM 33/1aHUEM;

— VI12. pa3pabaTbiBaTh MPOCKTHYIO IOKYMEHTAIMI0O HAa OHKCIUTyaTalHio HH()OpMannoHHON
CHCTEMB,

— VY13. ucnonb30BaTh CTaHAAPTHI IPU 0POPMIICHUH TPOTPAMMHOM TOKYMEHTAIUU;

MartepuajibHoe o0ecrieyeHmne:

MynbpTHUMEANIHBIE CPEACTBA XPaHEHUs, Iepeadn U MpecTaBieHust nHpopManuu. Y4eOHo-
METOAUYCCKAas [[OKYMGHTaIII/Iﬂ, INTAKTUYCCKUC CpCIICTBa

Xox padoTsbl

Teopernveckasi 4acThb

Oco0eHHOCTH TECTUPOBaHMS HHTETPALIUH.

MeTo/1bl UHTErPALlMOHHOTO TECTUPOBAHMUSI.

Hucxonsiiee TecTupoBaHue UHTErPALIUU.

Bocxopsiee TectupoBaHUE UHTETPALAH.

CpaBHeHHE HUCXOSIIET0 U BOCXOISIIET0 TECTUPOBAHUS UHTET paLlUK

3anganmne Ne 1. PazpaGotaTh npuiioskeHue, COCTOAIIEE U3 TPEX MOJTYJIeH:

1) rnaBHBI MOIyJb, CUMTHIBAIOIIUM K3 TEKCTOBOro (ailia KOOpAMHATHI TOYEK Ha
IJIOCKOCTH;

2) MOyJIb, coepkKaluil pyHKIIMN pacyeTa pacCTOSHUS MEXY ABYMS TOUKAMU;

3) Moaynb, colaepXkKamuil (QYHKIUIO, OMPEACTSIONIYI0 TPEYroJbHUK € MaKCHMaJIbHOU
IIOLIA/IBIO.

3aganue Ne 2. OmnucaTh 3Tanbl HHUCXOMALIETO IPOEKTHPOBAHMS Pa3pabOTaHHOTO
MIPUJIOKEHUS.

3aganme Ne 3. OmnwMcaTh 3Tanmbl BOCXOJMIIErO IMPOEKTUPOBAHMS pa3pabOTaHHOTO
MIPUIIOKEHUN.

dopma npeacrabiieHus pe3yJbTara:

OdopMuth oTUeT 1O TabOpaTOPHOH padoTe.

Kpurepum ouenku:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOIHEHA 0€301IM00YHO U HET UCTIPaBJICHHUI;
Onenka "4" cTaBUTCA: JONYUIEHBI 1-2 BBIYMCIUTEIbHBIE OMIUOKH.

Onenka "3" craBUTCS: JOMyILIEHBbl OMIMOKM B XOJ€ pEIICHHs 3aJaud MpU MPaBUIHHOM
BBITTOJIHEHUH BCEX OCTAJbHBIX 3aJIaHUI MM JONYIIEHbI 3-4 BBIYMCIUTEIbHBIE OIIMOKU, IPU 3TOM

XOJI PEIICHUS 3a]]a4H JIOJDKEH ObITh BEPHBIM.
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Onenka "2" craBUTCS: AOMYIIEHBI OIMMOKM B XOJ€ PpEHICHHs 3aJadyd W XOTsS Obl OJHA
BBIYMCIIMTENIbHAS OIMMOKAa WM TPH PEIICHWH 3aJadyd W IPUMEPOB JIONMYIIEHO Oojee 5

BBIUYMCIUTENBHEIX OIIHOOK.

JlaGopatopnas padora Ne 9 Kondurypauuonnoe TectTupoBanue
IleJsib: momydeHne HaBBIKOB MTPOBEACHUS KOH(DUTYPATMOHHOTO TECTUPOBAHUS

Boinosinus padory, Bel Oyaere:

ymemp:

— V1. ocymecTBIATh MOCTAHOBKY 337a4 10 00paboTke HHPOpPMALIUY;

— Y4. ucnonp30Bath aNropuTMbI 00pabOTKKM HH(POPMALIUH IS Pa3IMYHBIX TPUI0KECHUH;

— VYI11. ucronp30BaTh METO/Ibl TECTUPOBAHMS B COOTBETCTBUH C TEXHUUECKUM 3a/1aHUEM;

— VI12. pa3pabaTeiBaTh NPOCKTHYIO JOKYMEHTAIlMI0O Ha OJKCIUTyaTalio HH()OPMAIMOHHONI
CHCTEMBI;

— VY13. ucrionp30BaTh CTaHIAPTHI TPH OPOPMIICHHN TPOTPAMMHON JOKYMEHTAIIHH;

MarepuanbHoe obecrneyeHue:

MynsTUMEANIHBIE CPEACTBA XPaHEHUs, TIepejaun U MpecTaBlieHus nHbopManuu. Y4uebHo-
MCTOANYCCKAA JOKYMCHTAUA, JUIAKTHICCKUC CPECACTBA

Xoa padoTsl

Teopernveckasi 4acThb

OcobeHHOCTH  KOH(UTYpallmOHHOro TecTupoBaHus. KoHQHUrypalHoHHOE TeCTHMpOBaHUE
(Configuration testing). IIpoBepsiercss pabGOTOCIIOCOOHOCTh MpHU Pa3NUYHBIX KOHQUTyparusx,
npeJrnosiaraeT TECTUPOBaHUE pabOThl CUCTEMBI Ha PA3JIMYHBIX IUIaT(opMax: pa3InYHbIX BapHaHTax
anmapaTHOW KOH(PHUTypaIH, BEPCUSIX OTIEPAIIMOHHON CUCTEMBI U OKPYKECHHSL.

3ananue Ne 1. J[ana ctpykrypa ¢ umeneM ZNAK, cocTosiiiast u3 mosiei:

— dhaMunus, uMs;

— 3HaK 30]HaKa;

— JlaTa poXIeHUs (MaCCHUB U3 TPEX YHUCEN).

Hanucatb nporpammy, KOTOpasi BBITOJIHSET CIEAYIOLINE JeHCTBUS:

— BBOJl C KJIaBHATypbl JAaHHBIX B MacCuB, cocTosumMii m3 8 snementoB tuna ZNAK, u
3aHeCeHHe UX B (ails 1aHHBIX;

— YTeHHE JaHHBIX U3 (paiina U BBIBOJ UX HA JKpaH;

— BBIBOJ| Ha JKpaH WMHPOPMAIMU O JIOMIAX, POTUBIIMXCS B MECSI], 3HAYEHHE KOTOPOTO
BBEJICHO C KJIaBUATYpPHI (€CJIM TaKUX HET — BBIBECTU 00 3TOM COOOIIEHUE);

— CIIMCOK JIOJI’KEH OBITh YIOPSA0YEH 10 3HaKaM 30/1aKa.

3aganme Ne 2. Omumcatb U 00OCHOBaTb WTOTM TECTUPOBaHMS pPabOTHl pazpabOTaHHOTO
MPWIOXKEHUS Ha DPA3IMYHBIX IUIaTGOopMax: pa3MyHBIX BapHaHTaxX ammapaTHOM KOHQUTYpaluu,
BEPCHSX ONEPALMOHHON CUCTEMBI U OKPYKEHHSL.

®opma npeacTaBieHus pe3yJabTara:
OdopMuth oTUeT 1O T1abOpaTOPHO padoTe.

Kpurepun onenkmn:
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Onenka "5" cTaBuTcs: BCsl paboTa BHINOIHEHA 0€30IIMO0YHO U HET UCIIPABJICHUH;
Onenka "4" cTaBUTCA: AONYUICHBI -2 BBIYMCIUTEIbHBIE OMINOKH.

Onenka "3" craBUTCS: JOMyIIEHBl OMMOKM B XOJ€ pEIICHHs 3aJaud MpU MPaBUIHHOM
BBITTOJIHEHUH BCEX OCTAJBHBIX 3a/IaHUH WM JONYIICHBI 3-4 BBIYMCIUTEIbHBIC OIIHMOKH, IPH 3TOM

X0 p€HICHU 3aJa49r JOJKCH OBITh BCPHBIM.

Onenka "2" cTaBUTCS: JOMYIIEHBI OIMIMOKM B XOJ€ PEHICHHs 3aJadyd W XOTsA Obl OJHA
BBIYMCIIUTENIbHAST OIMMOKAa WM TPH PEIICHWH 3aJadyd W IPUMEPOB JIOMYIIEHO Oojee 5

BBIYMCIUTENBHEIX OIINOOK.

Jla6opaTopnasi pa6ora Ne 10 TectupoBaHHe YCTAHOBKH
Ilesib: nony4eHne HaBBIKOB TECTUPOBAHHS YCTAHOBKH.

Brinosinus padorty, Bl Oynere:
ymemp:
— V1. ocymecTBIATh MOCTAHOBKY 33724 10 00paboTKe HHPOPMALINY;
— Y4. ucnonp30Bath aNrOpUTMBI 00pa0OTKHM HHPOPMALIUH ISl PA3IMYHBIX TPUI0KECHUH;
— VYI11. ucronp30BaTh METO/Ibl TECTUPOBAHMS B COOTBETCTBUH C TEXHUUECKUM 3a/1aHUEM;
— V12, pa3pabarbiBaTh NPOEKTHYIO JOKYMEHTAIMIO Ha SKCIUTyaTaluil HH(OPMAIMOHHON
CHCTEMBI;

— VY13. ucrionp30BaTh CTaHAAPTHI TPHU OPOPMIICHUN TPOTPAMMHON JOKYMEHTAIIHH;

MartepuanbHoe o0ecniedeHne:

MynsTUMEANIHBIE CPEACTBA XpaHEHUs, TIepejaun U MpecTaBlieHus nHpopMauu. Y4ebHo-
MCTOANYCCKAasA JOKYMCHTAIUA, TUIAKTHYCCKHUEC CPCACTBA

Xona padoTsl

3amanue Ne 1 PaspabGorare web- mnpunoxkeHue, HHTepeHc KOTOPOro OmpeaeieH
MIPEero/iaBaTeNeM.
3apanme Ne 2 [IpoBecTH KOMIUIEKCHOE TECTHPOBAHUE Pa3pabOTaHHOTO MPHIIOKESHHUS.

®opma npeacTaBjieHus pe3yJbTaTa:
Odopmuts otyet no 1abopaTopHoii padore.

Kpurtepun onenkn:

Onenka "5" cTaBuTcs: BCsi paboTa BBINOIHEHA 0€30IIMO0YHO U HET UCIIPABJICHUH;
Orenka "4" ctaBUTCS: AOMYIICHBI 1-2 BRIYUCITUTEIBHBIC OIITHMOKH.

Onenka "3" craBUTCA: JOMYIIEHbl OIIMOKKM B XOJI€ pPELIECHUS 3aJauyd IpH MNPaBUILHOM
BBITTOJIHEHUH BCEX OCTAJbHBIX 3aJIaHUH MM JONYIIEHbI 3-4 BBIYMCIUTEIbHBIE OIIMOKU, IPU 3TOM

X0 pCUICHUSA 3aJa4r JOJIKCH OBITh BCPHBIM.

Onenka "2" cTaBUTCS: AOMYIIEHB OIMMOKM B XOJ€ pEHICHHs 3aJadyd U XOTsS Obl OJHA
BBIUMCIUTENbHAS OIMMOKA WM TPH pPEIIeHWH 3a7adyd W TMPUMEPOB JOMymeHo Oonee 5

BBIUUCIIUTENILHBIX OIINOOK.
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