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1 BBEJAEHUE

CocTaB M cojepkaHUE MPAKTUUECKUX 3aHATUMN HampaBiieHbl Ha peann3anuio denepaibHOro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTAHIAPTa CPeIHEro NpodhecCHOHaILHOr0 00pa30BaHusl.

Benymieidi AuIakTHYECKOW 1LENbI0 MPAKTUYECKUX 3aHATHHA  SBISETCS  (OPMHUPOBAHUE
npoecCHOHANBHBIX MPAKTUYECKUX YMEHUIl (yMEHUH BBINOJHATH OINpeAeTeHHbIe JeWCTBUSA,
orepanuu, He0OXOAUMBIE B TIOCIEAYIONIEM B TPO(PECCHOHATIBHON IEATEIIEHOCTH).

B cootBerctBum ¢ paboueri mnporpammort IIM 05. IlpoektupoBanue u paspaboTka
nnpopmannonHsix cucreM, MJIK.05.03 TectupoBanue nHOOPMAIIMOHHBIX CHCTEM, IPEAYCMOTPEHO
MIPOBEJICHUE MPAKTHUUYECKUX 3aHATHA. B paMkax NpakTUYECKOro 3aHATHS OO0ydarolluecss MOTryT
BBITOJIHATH OJIHY MJIM HECKOJIBKO MPAKTUYECKUX padoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4arOIUNCs JOKEH:

ymemp:
— V1. ocymiecTBisTh MOCTAaHOBKY 33134 110 00paboTke nHpopMamm;
— V4. ucnonp30BaTh aIrOpUTMbI 00paObOTKU UH(OPMAIMK [T PA3IUUHBIX PUIIOKEHUIH;
— V11. ucnonb30BaTh METO/Ibl TECTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 33JaHUEM;

— VI12. pa3pabarbiBaTh MNPOEKTHYIO JAOKYMEHTAIMIO Ha OHKCIUTyaTaluio HHQOPMAIMOHHOM
CUCTEMBI;

— VY13. ucnonp30BaTh CTAHAAPTHI IPU O(POPMIIEHUN IPOTPAMMHON JOKYMEHTALMH.

ConeprkaHue MPaKTHUECKUX 3aHITHI OPHEHTUPOBAHO Ha (hOPMUPOBAHME OOIIMX KOMIIETEHIMIA TI0
npo(eCCHOHATIBHOMY ~ MOJYJIIO  MPOTpaMMbl  TIOATOTOBKH — CIIEIHAIMCTOB  CPEIHEr0 3BEHAa 10
CIICIMAILHOCTH U OBIIAJICHUIO HPOGheCcCUOHANbHBIMU KOMNEMEeHUYUAMU.

— TIK 5.2. Pa3pabarbiBaTh NMPOCKTHYIO JTOKYMEHTAIlMI0O Ha Pa3pabOTKy HH(DOPMAIMOHHOM
CHCTEMBI B COOTBETCTBHH C TPEOOBAHUSIMH 3aKa3UHKa.

— [IKS5.5. OcymectBisTe TeCTHpOBaHHME HH(POPMAIMOHHON CHCTEMBlI Ha JTare OIbITHON
IKCIUTyaTallii ¢ (UKCAMedl BBIABICHHBIX OIMIMOOK KOAMPOBAHUS B pa3padaTbIBacMbIX
MOJTyJISIX WH(OPMAIIMOHHOHN CHCTEMBI

— TIKS5.6. Pa3pabatbiBaTh TEXHUYECKYIO JOKYMEHTALIMIO HA SKCIUTyaTalluio WH(POPMAIIMOHHOM
CHCTEMBI.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

— OK 0l. BeiOuparb cnocoObl pemieHus 3aaad NpoPEecCHOHAIBbHON JesSTEIbHOCTH,
MPUMEHHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM.

— OK 02. OcymiecTBiATh MOUCK, aHAJIU3 U MHTEPIPETAlUI0 HHPOPMALIUU, HEOOXOAUMON /ISt
BBITIOJTHEHUS 33/1a4 PO eCCHOHATBHON JAeSITENbHOCTH.

— OK 03. [TnaHupoBaTh M peaan30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE U JIMYHOCTHOE
pa3BUTHE.

— OK 04. PaboTaTh B KOJUIEKTUBE M KOMaH]I€, 3p(EeKTUBHO B3aMMOJEHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

— OK 05. OcymecTBasaTh yCTHYH0O M IUCBMEHHYIO KOMMYHHUKALMIO Ha TOCYIapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMAIBbHOTO U KYJIBTYPHOI'O KOHTEKCTA.

— OK 06. [IposBAATE Ipa’kJ1aHCKO-TTATPUOTHYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJAMIMOHHBIX OOIIEUETOBEYECKUX IIEHHOCTEH, IPUMEHAThH
CTaHJapThl aHTUKOPPYILIMOHHOTO TIOBEIEHUS.

— OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKpPY)XKAIOIIEH Cpelbl, pecypcocOepexeHuto,
3¢ (HeKTUBHO AeMCTBOBATH B UYPE3BBIYAMHBIX CUTYAIIHSIX.



— OK 08. Hcnonb3oBaTh cpencTBa (GU3NUECKON KyIbTYPbI IJsl COXPAHEHUS U YKpEIUICHUS
3JI0pOBbsl B Mpoliecce MPOPEecCUOHANBHON AEATEIbHOCTH U MOAAEPKaHUS HEe0OXOIUMOTro
yYpPOBHS (PU3UYECKON MOATOTOBIEHHOCTH.

— OK 09. Ucnionp3oBaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B TPO(PECCHOHAIEHOMN ACSITEIBHOCTH.

— OK 10. ITomp3oBatbcs mpodecCHOHATILHON JOKYMEHTAllMeW Ha TOCYAapCTBEHHOM H
WHOCTPAaHHOM f3bIKAX.

— OK 11. Hcnonwp3oBarb 3HaHMA 10 (UHAHCOBOW TI'PaMOTHOCTH, IIJIAHUPOBATH
MPEeANPUHIMATEILCKYIO AEITeIbHOCTh B IIpodeccnoHansHoM chepe.

BrinonHenne o0y4aromuMHcs MPaKTHUYECKUX W/WiaM JadopaTopHbix pador mo IIM 05.
[TpoexTnpoBanue wu paszpaborka wuHPOpManuonusix cucreM, MJIK.05.03. TecrupoBanue
MH(OPMALIMOHHBIX CHCTEM, HAIIPABIIEHO HA:

- 00o0meHue, CHCTEMaTH3alWIo, YIIyOJieHHe, 3aKperyIieHHe, Pa3BUTHE M JICTAIM3ALUI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHOU JUCIMILTUHBL,

- (GopMUpOBaHHE YMEHUN MPUMEHSTHh IOJyYEHHBbIE 3HAHUS Ha IMpPaKTUKE, pealu3allio
€IMHCTBA MHTEJUIEKTYaIbHOM U MPAKTUYECKON JesITENbHOCTH;

- Ppa3BUTHE UHTEIUIEKTYyaJbHBIX YMEHUH Yy OyIylMX CHELHMATUCTOB: aHAJIUTHUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAaOOTKY TpHW pEIICHUH IOCTABJICHHBIX 3aJad MPO(ECCHOHATBHO 3HAYMMBIX KadecTB,
TaKMX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOpUYECKAsi MHUIMATHBA.

JlabopatopHast paGoTa TPOBOAMTCS IIOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOpas oOecreynBacT
HaJIMYKe 3HaHUN, HEOOXOIUMBIX JIJISl €€ BHIOJIHEHHUSI.



2 METOAUYECKHUE YKA3AHUSA

Tema 5.3.1. OT1aKa ¥ TECTUPOBAHUE HH(POPMAITMOHHBIX CHCTEM

JlabopaTopuasi padora Ne 1,2,3,4,5,6,7,8 Pa3padoTka TecTOBOIo ClieHAPHUS MPOEKTA

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

ymemp:

— V1. ocymiecTBIATh MOCTAHOBKY 33/a4 10 00paboTke nHhopManuu;

— VY4, ucrnonb30Bath aNropuTMbl 00pabOTKH HH(DOPMALIUU I Pa3IMYHBIX TPUIIOKEHUI;

— VYI11. ucnonp3oBaTh METOABI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM;

— VYI12. pa3pabaTeiBaTh MNPOEKTHYIO JOKYMEHTAIMIO HA OJKCIUTyaTaluio WH(OOpMAIMOHHON
CUCTEMBI;

— VY13. ucnonp30BaTh CTaHAAPTHI IPU OPOPMIICHUHU TPOTPAMMHON JOKYMEHTAIIHH;

MarepunanbHoe obecrnieyeHue:

MynpTuMeaUHbIE CPEICTBA XpAaHEHUs, Nepeauynd U INpeacTaBieHus MHpopmauuu. Y4eOHO-

MCTOANYCCKAA NOKYMCHTAUs, TUAAKTHYCCKHUEC CPCACTBA

Teopernueckas yacThb [Iporiecc co3naHus TECTOBBIX CLIEHAPUEB BKIIIOYAET B ce€0sl UeThIpe
mrara:

1. OnpeneneHne MEpeMEHHBIX TSl K&KIOTO IIara CIieHapueB UCTIOIb30BaHUsI.

2. OnpeneneHue CylecTBEHHO Pa3HbIX BAPHAHTOB JIJIST KAXKI0M MEPEeMEHHOM.

3. KomOuHMpOoBaHUE BapUaHTOB JJIsl TECTUPOBAHUS B TECTOBBIE CLIECHAPUH.

4. OnpeneneHue 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 — Mnenrudukarop, Bropas —
[Tapons. IlepeMmenHOI Takke MOXET ObITh BEIOOP, KOTOPBIH MOJIb30BATENb JOKEH CIeNaTh (Takoi
Kak BBIOOp pelica U3 CIUCKa).

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

Ha crnenyromiem mare cienyer onpeaeauTh CYIIeCTBEHHO pa3IMyHble BApUAHTHI I KaKJ0U
nepeMeHHON. BapuaHThl CUMTAIOTCS «CYIIECTBEHHO Pa3HBIMH», €CIIM OHM MOTYT BBI3BIBAaTh pa3-
JIMYHOE TIOBEJICHUE CHCTEMBI.

Hanpumep, ecnu BbiOpaTh MnenTudukarop, KOTOpbIi mpeanonaraercst ObITh UIMHOW 10
JIeCATH CUMBOJIOB, CJIEIyIOIIUE PUBEICHHBIC 3HaUeHUs OyyT CYIIIECTBEHHO Pa3HbIMHU:

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

Alexandra — Bepusiii Unenrudukarop.

Alexandrena — CIMIIKOM JJIMHHBIA, OXKHIACTCSA, YTO CHCTEMa HE IO3BOJHT BBOJUTH
CIMINKOM IIuHHBIN UaerTudukarop.

Onnako, Alexandria wnu JohnGordon pasiauuyHBl 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 APYIOM X0 Mporiecca (0OBIYHO AIbTEPHATUBHBIN IMOTOK).

[Ipumep: BBog HeBepHOT0 napoJis BbI30BET AnbTepHaTUBHBIN [IoTOK 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 COAEPXKUT CUMBOJIA «(@)», COOOIEHHE JOIKHO

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 € IMOJIIMHU JUIs BBOJA HOMEpa KPEAMTHOW 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/IIpoBunnus. Crnucok Iltar/IIpoBuHuus Oyaer coaep)kaTh 3HaUE€HUsI HA OCHOBE BbIOpaHHOMN
crpanbl: 1y CIIIA oH gomkeH cogepkaTh Bce mITaThl, 111 KaHaasl — Bce IPOBUHLINM, AJIS APYTHX
CTpaH OH JIOJDKEH OBbITh HEIOCTYIIEH.

— OH sBJIsIETCS YCIIOBUEM OTPaHUYEHHUS.

[Tpumep: [1aponb gomwkeH ObITH HE MEHee 6-TH CHMBOJIOB.

B sTOM ciiyyae He0OX0AMMO MPOTECTUPOBATH CIIEAYIOIIEE:

[Taponp ¢ nATBIO CUMBOJIAMU.

[Taposb ¢ mECThI0 CUMBOJIAMU

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

[Tpumep: Ha skpaHe omaTbl KpeAUTHON KapTOW Ha3BaHUE OpPraHU3allUU, OOCITYKHBAIOIIEH
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 YCTAaHOBJEHHOE 110 YMOJYaHUIO Ha3BaHWE OpraHu3alud, OO0CIyKHUBarOIIEn
KPEAUTHYIO KapTy.

W3MeHUTh yCTaHOBJIEHHOE 110 YMOJIYAaHUIO Ha3BaHUE OpraHU3al[ui Ha JpyToe.

— dopmar BBOA TOUHO HE OMNpPEAENEH 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 npobGenos: 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 CKOMOMHHPOBATh UX B IOCJIEIOBATENbHOCTD 1IarOB TECTOBOTO
cueHapus. OauH U3 cHnocoboB 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 JAHHBIX OH MOJb30oBaTend. llepBas KOJIIOHKA COAECPKHUT HOMEP
miara, BTopasi — Ha3BaHH€ EPEMEHHOM, a OCTaJIbHbBIE — TECTOBbIE clieHapuu. MIX MoxHO Ha3Bath T1,
T2, n 1.0. Hy’)HO OLIEHUTh, HACKOJBKO MHOT'O TECTOBBIX CLIECHAPUEB HY)KHO Ul OXBaTa JAHHOIO
cueHa- pusi (anroputma). JKecTKMM BapUaHTOM OLEHKH OyleT MaKCHUMaJbHOE KOJIMYECTBO
CYLIECTBEHHO pa3JIMYHBIX BapHUaHTOB, ONpEENIEHHOE Ul NepeMeHHoi. He npobnema, eciau npu
olleHKe OyzeT JoMylleHa OmUOKa, T.K. MOKHO J00aBUTh WM yJAIUTh KOJOHKY IPH 3allOJIHEHUU
MaTpullbl. OOBIYHO TUMTUYHBIN CIIEHApUN OXBATHIBAIOT OT ISATH JO CEMHU TECTOBBIX CIIEHapueB. Tem
HE MEeHee, HHOTa B 0COOBIX CiTydasx TpeOyeTcs OOJbIle TECTOBBIX CLIEHAPHEB.

Ha yerBeprom 1miare cienyer 3aMEHUTh HEOIpe/IEJCHHbIE BAapUAHThl, TaKUE KaK «O4YeHb
IUIMHHAST (GaMUIIUS) WIH <«JUIMHHBIA HOMEp TenedoHa ¢ ext. (JOMOJHUTENFHBIM HOMEPOM)» Ha
JeUCTBUTENIbHBIC 3HAUeHHs, Hanpumep «Georgiamistopolisy u «011-48 (242) 425-3456 ext. 1234»
COOTBETCTBEHHO. Ha 3TOM 1are Take pas3ieisioT BCE TECTOBBIE CLEHapuu U3 MaTpuibl
Pacnipenenenust TectoBbix CueHapueB, co3faBasi OTAEIbHYIO TaOJMLy UIsl KaKJOTO TECTOBOIO
CIICHApHS.

Meton usBieyeHus (GYHKIMOHAJIBHBIX TECTOBBIX CIIeHapueB (test cases) M3 CIleHapUEB
UCIOJIb30BaHUs (USe cases) MeeT HECKOJIbKO MPEUMYIECTB:

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

— VYxoa oT 1y0nrpoBaHUs TECTOBBIX CLIEHAPUEB.

— Jlocturaercst 00JIbIINI OXBAT TECTOBOTO IIPOCTPAHCTBA.

— JlerkocTb MOHUTOPUHTIA TECTOBOTO MpOIiecca.

— JlerkocTb pacnpenenenus paboThl MEX1y TECTEPAMHU.

— JIerkocTh perpecCMOHHOTO TECTUPOBAHHSI.

— PanHee oOHapyXeHHe NPOMyIEeHHbIX TPeOOBAHUI.

Co31aHHbBIE TECTOBBIE CIIEHAPUM MOTYT OBITh MCIIOJIB30BaHbI JJISI PyYHOI'O TECTHMPOBAHUS,
TaKXe KaK M JUIsl aBTOMAaTUYECKOI'O TECTUPOBAHUS C MCHOJIb30BAHUEM TAKMX MHCTPYMEHTOB, KakK
IMB Rational Robot unu IBM Rational Functional Tester.

Onucanue 3agauu
[TocTpouTh T€CTOBBIE CIICHAPHH.

Ilopsinoxk BHINOJHEHHS PadOTHI
A. OnpenesieHue NepeMEeHHBIX VI KajKI0I0 I1Aara ClieHapueB NCNoJb30BaHUA
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 JOMAIITHIOI CTPAHUITY CaiTa.
B3. Typuct BBOAUT HH(OPMALIKIO 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 nyTemecTBYOMNX KUBOTHBIX.
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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 npeaocrasisier HH()OpMALIHIO TACCAKUPA.
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 okoHYaHUs CpOKa AEUCTBUS
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 3HaYEHUS IEPEMEHHBIX ISl TECTUPOBAHUS:

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



V3.2. Bpems BbuIeTA:!

— 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. UnenTudukarop

— BepHblit nneHTHGUKATOP NOIB30BATENS

— Unentudukarop, copeprkaliye HeJOMyCTUMbIE CUMBOJIbI
— HecymectByromuii uAeHTUPHUKATOP MOJIb30BaATEN

— Ilycroe none

V10.2. [Tapons

— IIpaBuIbHBIN TAPOITH TTOJIB30BATENS (C IPABUIBHBIM UIACHTU(DUKATOPOM)
— HenpaBumbHBINM 11apoJIh (C TPABHILHBIM HIICHTH(PUKATOPOM)

— BepHnbiii mapos (¢ HeBEpHBIM UACHTU(HUKATOPOM)

— [Taponb, comepskamiuii HeqOMYCTUMbIE CHUMBOJIBI

— Ilycroe none

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

B. Co3panue TeCTOBBIX CLIECHAPHEB

1. HOCTpOI/ITB MaTpuny pacupeacsCHUA TCCTOBBIX CLICHAPUCB!

IHar Ilepemennas TT T2 T3 T4 TS5 T6
B3 Bpems BbLieTa

B3 Jara npuGbitus

B3 Bpewmst npuObrris

B3 Hucno nyreiecTByoUuX B3pocbiX

2. I[J'ISI Kaxa0i CTPOKHU BBCCTH BCC HCO6XO,Z[I/IMLIC IJIL TCCTUPOBAHUS BAPUAHTBI:
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War  Mepe- ™ T2 T3 T4 5 T6
MeHHan
B3 Bpems Bepxan gatae 6y- BepHas gataB Gy-  [lata 8 npownom CeropHawHas  ®espans 30  [ycroe none
BbINETa  MAyLIEM, YCTAHOB-  AYLIEM, YCTaHos- narta wnu 31 wmcno
NEHHasn BPYYHYI  NEHHaRA U3 KaneHaa-
pAa
Bepwan nara B Oy- Bepras natae Bepuas patas
AYLIEM, YCTaHOE- Gyayuwew, Gyaywiew,
NEHHas U3 KaneHaa- YCTaHOBNEH-  YCTAHOBNEH-
ps Has M3 KaneH- Ham BPYMHYIO
Aaps

B10  Mapons  [pasuncHeldt na- HenpasunsHbii BepHei napons (¢ MMapons, co- Mapons, co-  ycroe none
pOnb NONL30BaTeN®  NApont (CNPaBvNb-  HEBEPHLIM WAGHT-  AEpPXALLMA LepXaiui
(c npasunbHLIM HbiM uaeHTudMKa-  bukaTopom) HELONYCTUMbIE  HEoNyCTU-
waeHTUMKkaTopoM)  TopoM) CcUMBORNLI (C Mbi€ CHMBOMNGI
HEBEPHBIM (c BepHbIM
MASHTU(DMKATO-  MaSHTGMKA-
pom) Topom)
MpaeunsHeiiA na- lpaeuneHbiiA na- Mpaeunbhbiit  [MpasunbHbi  MpasunbHbIA
POMb NONL30BATENR  PONb NONL30BATENA  NApONs NONL-  NAPOMb NONb-  NAPONb NONb-
(c npasunbHsIM (c npasunsHLIM 30BaTens (¢ apsarena(c  3osarens (c
WAEHTWDMKATOPOM) WASHTHIMKATOPOM) NPABWUMBHBIM  NPABMNEHLIM  NPABUNbHLIM
WIEHTUUKATO- MABHTUDMKE-  MaeHTUDMKa-
pom) TOpoM) TopoM)

3. OnpenenuTb 3HaU€HUS IEPEMEHHBIX:
3.1. Jns mnepBoro TtectoBoro cueHapus (T1) omnpenenuTs KOHKpETHbIE 3HAYCHUS
MEePEMEHHBIX

War  Mepe- ™ 3navenne Oxupaembiit Qakmwveckmit  Ypauwoiin /| KommenTapum
MeHHan pesynbTaT  pe3ynbTar  Heyaay-
Hbli

B3 Bpems  BepHas patasOy- 16.04.2015  [punsto
BbNETa  [yW|eM, YCT3HOB-
NEeHHas BPYHHYIO

B10  TMapone  [pasunbhbii na- hevbbnsj MpunsTo

pOnb NONL30BATENA
(c npaBunbHLIM
WIEHTU(UKATOPOM)

3.2. 3anoaHUTH aHAJIOTUYHBIC TAOJIHIIBI TTO OCTATBLHBIM TECTOBBIM CIIEHAPHUSIM.

®opma nmpeacTasJieHus pe3yJbTara:

Odopmuts otyer no gaboparopHoii padore.

Kpurtepun onenkmn:

Onenka "5" cTaBuTcs: Bcsi paboTa BBIMOIHEHA 0€30IIMO0YHO U HET UCIPABJICHUH;
Onenka "4" cTaBUTCA: JOMYIIEHBI 1-2 BRIYMCIUTEIbHBIE OIINOKH.

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

X0 pCIICHUS 3aJa4r JOJIKCH OBITE BCPHBIM.
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Onenka "2" craBUTCSA: AOMYIIEHH OMIMOKM B XOJI€ pEUICHHS 3adadyd U XOTsS Obl onHa
BBIYMCIIMTENIbHAS OIMMOKAa WM TPH PEIICHWH 3aJadyd W IPUMEPOB JIONMYIIEHO Oojee 5

BBIUYMCIUTENBHEIX OIIHOOK.

JlabopaTopHas padora Ne 9,10,11,12 Pa3paGoTka TeCTOBBIX NAaKETOB
Heab: MoNy4InTh HABBIKK Pa3padOTKH TECTOBBIX CIICHAPHCB.

Boinosinus padorty, Bel Oynere:
ymemp:

— V1. ocymiecTBIsATh MOCTAHOBKY 3a1a4 10 00paboTke nH(MopMaIuu;
— V4. ucnonp30BaTh ATOPUTMBI 00pabOTKH HHGOPMAIHH IS PA3TUYHBIX PUIIOKEHHIH;
— V11. ucnonp30BaTh METOJIbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 3aJ[aHHEM;
— VYI12. pa3pabarbiBaTh MNPOCKTHYIO JAOKYMEHTAIIMI0 HA JKCIUTyaTalMio HHQOPMAIMOHHOMW
CHCTEMBI;
— VY13. ucnonp30BaTh CTaHAAPTHI IPU O(POPMIICHUU POTPAMMHON JOKYMEHTAIIHH;
MarepuanbHoe obecrneyeHue:

MynbTUMeaniiHbBIE CpEACTBA XPaHEHUs, Nepejadn 1 MpecTaBieHust nHpopMauuu. Y yebHo-
METOAMYECKAs TOKYMEHTALUs, TUAAKTUYECKIE CPECTBA

Xoa padoTsl

Teopernueckue BOpocs

OneHka CTOMMOCTH M NPUYMHBI OIIMOOK B MPOrpaMMHOM oOecrneyeHuH. Buibsl u MeTosl
tectupoBanus. [lonstue Tecra. TpeOoBaHus K pa3paboTKe TECTOBBIX cleHapueB. [IpaBuia
pa3pabOTKH TECTOBBIX CIIEHAPUEB

3ananue Ne 1. HanucaTh mporpammy pelieHust KBaJpaTHoOro ypaBHeHus ax2 + bx +c=0.

3amanue Ne2. Haiftu MuUHMManbHBII HaOOp TECTOB [UId MPOrpaMMbl HaXOXKIACHUS

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

TabuIIe.
Ho- | a| b | ¢ | Oxumaemsrit Yro nporepsieTcs
Mep pesynsTar
TeCTa

1 21 -5 2| x=2,x:=0,5 | Ciyuait BemecTBCHHBIX KOPHEHt

2 31 2| 5| Coobmenne | Cryuait KOMIUICKCHBIX KOPHEH
3 31 -12] 0| x=4, xa=0 Hynesoit kopens

4 0] 0 | 10| Coobmerme | Hepaspemmmoe ypasruenue

5 0] 0 | 0| Coobmenne | Hepaspemmmoe ypasuenue

6 0] 5 | 17| Coobmerme | HexBagparnoe ypaBHeHHE

7 9 0 0 | x=x2=0 Hynesrie kopan
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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. CumraiiTe TecTupoBaHHE KIItOUeBOW 3amadeid paspaborku [IC, mopywaiiTe ero cambimM
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 JJIsl MPABUIbHBIX, TaK U JUI HEMPABUIbHBIX 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 HU3MEHSHTE
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 nogaercs 2 cTpoku. Ha BeIXxoze NpuiiokKeHne BbIIAET YUCIO BXOKICHUM BTOPOU CTPOKH B

nepsyro. Hanpumep:

a6
crcrcan _ [46 2

TeopeTnueckne BONpPoOCHI

CucreMHble OCHOBBI pPa3pabOTKUM TpeOOBaHUN K CIHOXHBIM KOMIUIEKCAM IPOrpaMM.
dopmanuzanus TaJOHOB TPeOOBaHMN M XapaKTEPUCTHUK KoMIulekca mporpamMm. dopmupoBaHue
TpeOOBaHUI KOMIIOHEHTOB U MOJYJIeH MyTeM JIEKOMITO3UIIUH (PYHKIMI KOMIUIEKCOB IIPOrPaMM.

HaGop TecToBbIX clieHapreB 3amucaTh B BUJIC TAOJIUIIHI.

3amarne Ne3. TectupoBaHue 110 TPUHITUITY «OEIIOTO SITUKAY.

B [pesneit I'penun (II B. 1o H.3.) OblT u3BecTeH mudp, Ha3piBaeMblil "kBagpar [Tomubus".
[u¢poanbHas TabauIa MpeacTaBisiia co00i KBaapaT C MATHIO CTONOLAMHU U HATHIO CTPOKAMH,
KOTOpble HyMepoBaiuch Iudppamu ot 1 1o 5. B kaxayro KJIeTKy Takoro KBajpaTa 3alHChiBajach
onHa OykBa. B pe3ynbrare ka0l OykBe COOTBETCTBOBAJIA ITapa YKCe, U MK(poBaHUE CBOIMIOCH

K 3aMeHe OyKBbI apoii uncen. s naTuHckoro andasuta kBaapat [lonubus umeet BUL:
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[Tonp3ysch N3T0)KEHHBIM CIIOCOOOM CO3/1aTh IPOrpaMMy, KOTOpasi:

a) 3amu@pyeT BBEACHHBIA TEKCT U COXPAHUT €ro B (hai;

0) cunTaet 3amm(pPoBaHHBINA TEKCT U3 (aiina u pacmudpyeT TaHHBINA TEKCT.

3amanne Ne 4. CrnpoeKTHpOBaTh TECTHI MO MPHUHIMITY «OENIOro SIIHMKa» IS HPOTPAMMBL,
pa3paboTtaHHol B 3afanuu Ne3. BeIOpaTh HECKOJIBKO aJrOPUTMOB Ul TECTUPOBAHUS U 0003HAYUTh
OykBamMy WM OU(ppPaMH BETBU ITHUX aJTOPUTMOB. BhIMucarh myTH anropuTma, KOTOpPBIE JOJDKHBI
OBITH TIPOBEPEHBI TECTAMH Ui BBIOPAHHOT'O METO/A TECTHPOBAHMSA. 3aIMCaTh TECTHI, KOTOPHIE
MO3BOJIAT MPOMTH MO MmyTsaM anroputMma. IlporectupoBarh pa3paboTaHHYIO BaMHU IMPOrpamMMy.

Pe3ynbrarel ohopMuTh B BUE TAOIHIIL:

Ozxunaembiii daxruyeckHii Peaynbrar
pe3yJibTar pesyJibTar TeCTHPOBAHUS

Tecr

dopma npeacTaBiaeHus pe3yJabrara:
OdopmMuTh OTUET 10 BHITIOJTHEHHBIM 3aJJaHUSM.

Kpurepuu onenkmn:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOJHEHA 0€301IMO0YHO U HET UCTIPaBJICHMUI;
Onenka "4" cTaBUTCA: JONYLIEHBI 1-2 BBIYMCIUTEIbHBIE OMINOKH.

Onenka "3" craBUTCS: JOMyILIEHBbl OMIMOKM B XOJ€ pEIIeHHs 3aJaud HpU MPaBUIBHOM
BBITTOJIHEHUH BCEX OCTAJbHBIX 3aJIaHUH WM JOMYIIeHbl 3-4 BBIYMCIUTEIbHBIE OIIMOKU, IPU 3TOM

X0JI aHaJIN3a JIOJDKEH OBITh BEPHBIM.

Onenka "2" craBUTCS: AOMYIIEHH OIMIMOKM B XOJ€ pEUICHHsS 3adauyd M XOTs Obl ofHa
BBIYMCIIMTENIbHAS OMIMOKA WU MPU aHAJIU3€ M MPUMEPOB TOMYIIEHO 00Jiee 5 BBIYMCIUTEIBHBIX

OLINOOK.

JlaGopatopuas padora Ne 13,14,15,16 McnoJsib30BaHne MHCTPYMEHTAPHUS AHAJIM32 KaYecTBa

He.ﬂbZ IMMOJIYYHUTH HAaBbIKU HCIIOJIB30BAHUSA MHCTPYMCHTAPHA aHAIM3a Ka4€CTBaA.

BbinosinuB padory, Bel Oynere:
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ymembs:

— V1. ocymecTBIATh MOCTAHOBKY 33/1a4 110 00paboTke nHdGopmanuy;

— V4. ucnonp30BaTh aIrOPUTMBI 00pabOTKU MH(OPMAIIH [T PA3TUYHBIX TPUIIOKEHUH;

— V11. ucnonp30BaTh METO/IbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 33JaHHEM;

— VYI12. paspabareiBaTh NPOEKTHYIO JOKYMEHTALMIO HAa OHKCIUIyaTaluio HH()OpMannoHHON
CHCTEMB,

— VY13. ucnonp30BaTk CTaHAAPTHI IPH OPOPMIIEHUH IPOTPAMMHON JOKYMEHTAIHH;

MarepuajibHoe o0ecnieyeHue:

MynbpTUMeANIHBIE CPEACTBA XPaHEHUs, NIepejaun U MpecTaBieHus nHpopmanuu. Y4yeOHo-
METOJIMYECKas JOKYMEHTALMSL, TUIAKTUUECKHUE CPEICTBA

Xoa padoTsl

Teopernueckue Bompocsl OO6mue TpeOoBaHUS K KayecTBY (DYHKIIMOHUPOBAHUS CIOMXKHBIX
MPOTPaMMHBIX KOMIUIEKCOB. Tpe0OBaHUS K XapaKTEPUCTHKAM KadecTBa CIOXKHBIX MPOTPAMMHBIX
KoMIUIeKcoB. TpeboBanusi K 3((eKTHBHOCTH HUCMONB30BaHUS pecypcoB DBM mporpamMmMHBIM
KOMIUIEKCOM B peajbHOM BpeMmeHH. [IpoBepka KOppeKTHOCTH (YHKIIMOHAJIBHBIX TPEOOBaHUU K
CJIOKHBIM KOMILIEKCAM MTPOrPaMM.

3ananue Ne 1. Hammcars mporpammy, IeHEpUpPYIOIIYI0 MAacCUB BEILIECTBEHHBIX YHCET B
nuanaszone oT —10 1o 10 u onpenenstonryro Bceé MUHUMAJIbHBIC TTOJIOKUTEIHHBIC SJIEMEHTHI.

3ananue Ne 2. OrieHuTh 3 PEeKTUBHOCTD Pa3pabOTaHHOM MPOTpaMMBbI:

Hcxoanas nporpamMma ViyuuieHHas nporpamMma
KonnyecrsenHas Konunuecrsennas
Henocrarku Viyuienus
OueHKa ’ OLeHKa

Bpems
BbIIOJIHEHH S
OneparusHas
naMATh
Buewnsis
NaMATh

3ananue Ne 3. OnieHUTh Ka4ecTBO pa3pabOTaHHOM MPOrpaMMBbl:

Tounocts

[Mpasunbrocts | YuusepcansHocts | [Tposepsemocts
_ pe3yibLTaToB

Henocrarku
Ouenka

®opma nmpeacTasJieHus pe3yJbTara:
OdopMUTH OTYET IO BHITOJIHEHHBIM 3a/IaHHSIM.

Kpurtepun onenkmn:

Onenka "5" cTaBuTcs: BCsl paboTa BBIMOIHEHA 0€30IIMO0YHO U HET UCIIPABJICHUH;
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Onenka "4" cTaBUTCA: JONYIICHBI 1-2 BRIYHCIUTEIbHBIE OMIUOKH.

Onenka "3" craBUTCS: JOMyIIEHBl OMMOKM B XOJ€ pEIICHHs 3aJaud MpU MPaBUIHHOM
BBITTOJTHEHUH BCEX OCTAJBHBIX 33AaHUH MM JIOMYIIEHB! 3-4 BBIYUCIUTEIBHBIC OMIMOKH, IIPU 3TOM

XO0J aHaJIu3a AO0JIKCH OBITH BCPHBIM.

Onenka "2" craBUTCS: JOMYIIEHBI OMIMOKA B XOJAC pEUICHUS 3aJaud U XOTsS Obl OJHA
BBIYMCIIMTENIbHAS OMMOKA WM MPU aHaJIu3e W MPUMEPOB JOMYIIEHO Oosiee 5 BBIYMCIMTEIBHBIX

OLLIUOOK.

JlabopaTopuasi pabora Ne 17, 18, 19, 20 Ananu3 u odecrnieueHue 00padoTKu
HUCKJIIOYUTEJIBHBIX CHTY Ui
Leab: monyueHWe HABBIKOB aHaiM3a M OOECIEeYCHUsT OOpabOTKH HCKIIOYHTEIBHBIX

CUTYaLUil.
Boinoainus padorty, Bel Oynere:

ymembs:

— V1. ocymiecTBIATh MOCTAHOBKY 33/1a4 0 00paboTke nH(OpMALINK;

— V4. ucnonb30Bath aNropuTMbI 00pabOTKH HH(DOPMALIUU I PA3IMYHBIX TPUITIOKEHUI;

— VY11. ucnonb30BaTh METOJIBI TECTUPOBAHUS B COOTBETCTBHH C TEXHUUYECKUM 3aJaHUEM;

— VI12. pa3pabaTeiBaTh MNPOEKTHYIO TOKYMEHTAIMIO HA OJKCIUTyaTaluilo WH(OpMAIMmOHHON
CUCTEMBI;

— VY13. ucnonp30BaTh CTaHAAPTHI IPU O(POPMIICHUH TPOTPAMMHON JOKYMEHTAIIHH;

MarepuajnbHoe o0ecnieyeHue:

MyneTuMeaUHbIE CPEACTBA XpaHEHUs, IIepejaun U MpecTaBlieHus nHpopMauu. Y4yeOHo-
MEeTOoANYECKasi JOKYMEHTAIUs, TUIaKTHYECKUE CPEICTBA

Xox padoTsl

3aganme Nel Hanucate mnporpamMmy, B  KOTOpoH  00OpaOaThIBalOTCS — ClIAYIOIINE
UCKJIIOYUTENIbHbIE CUTYyalluu: "OTpUIIAaTENbHOE 3HAueHUEe Bo3pacTa" U "ToA pokIeHus Oojblie
TeKymero".

®opma nmpeacTaBjieHus pe3yJbTara:

Odopmuts otyer no gaboparopHoii padore.

Kpurtepun onenkmn:

Onenka "5" cTaBuTcs: BCs paboTa BBINIOJIHEHA 0€30IIMO0YHO M HET UCIIPABICHUN;
Orenka "4" ctaBUTCS: AOMYIICHBI 1-2 BRIYUCITUTEIBHBIC OIITHOKH.

Onenka "3" craBUTCA: IOMYIIEHbl OIIMOKKM B XOJI€ pPELIEHHUS 3aJauyd IpH MPaBUILHOM
BBITTOJIHEHUH BCEX OCTAJbHBIX 3a/IaHUI MM JONYIIEHbI 3-4 BBIYMCIUTEIbHBIE OIIMOKU, IPH 3TOM

X0 pCIICHUSA 3aJa4r JOJIKCH OBITh BCPHBIM.

Onenka "2" craBUTCS: AOMYIIEHH OMIMOKM B XOJ€ pEUICHHS 3adauyd M XOTsS Obl OofHa
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BBIUMCIIUTENbHAS OIIMOKAa WJIM NpH pEIIeHUuH 3a7auyd U TMPUMEpOB JOMylleHo Oosee 5

BBIYMCIUTENbHEIX OIINOOK.

JlaGopaTopnasi pabora Ne21,22 23 24 ®yHKUMOHAILHOE TECTUPOBAHUE
Heas: Llens pabGotbl: ommcaTh HaOOp TECTOBBIX creHapueB st Bepudukamun 110.

OntuMusupoBaTh TecTOBbI HaOop. HayuuTbes cocTaBisATh crequ@HUKanMio A8 pa3paboTKH
TECTOB
Beinosinus padory, Bel Oyaere:

ymembs:

— V1. ocymiecTBIsATh OCTAHOBKY 33124 110 00paboTke nH(OpMALINY;

— VY4, ucnonb30Bath aNropuTMbl 00pabOTKH HH(DOPMALIUU I Pa3IMYHBIX TPUIIOKEHUI;

— VY11. ucnonb30BaTh METOJIBI TECTUPOBAHUS B COOTBETCTBHH C TEXHUUYECKUM 3aJaHUEM;

— VI12. pa3pabaTeiBaTh NPOEKTHYIO TOKYMEHTAIMIO Ha OJKCIUTyaTaluilo WH(OOpMAIMOHHON
CUCTEMBI;

— VY13. ucnonp3o0BaTh CTaHAAPTHI IPU 0(POPMIIEHUH IPOTPAMMHON JOKYMEHTALIHH;

MarepunanbHoe obecrnieyeHue:

MynsTUMEANIHBIE CPEACTBA XPaHEHUs, TIepejaun U MpecTaBlieHus nHbopManuu. Y4ebHo-
MeTOoJIYecKasi JOKyMEHTAlMsI, TUAaKTHUECKHUEe CPEICTBA

Xoa padoTsl

Teopernyeckas yacrb

DOyHKIHMOHAJIBHOEC TECTHPOBAHME pACcCMAaTPUBAET 3apaHee YKa3aHHOE IIOBEIECHUE W
OCHOBBIBAeTCS Ha aHaiM3e crenupukanuidi (yHKIMOHAIBLHOCTH KOMIIOHEHTa WM CUCTEMBI B
L[EJIOM.

@OyHKIHMOHAJIBHBIE TeCThl OCHOBBIBAIOTCSA HA (PYHKIMSIX, BBHIIIOJHSAEMBIX CUCTEMON, U MOTYT
MIPOBOJIUTHCS HA BCEX YPOBHAX TECTHPOBAHUS (KOMIOHEHTHOM, HWHTETPALlMOHHOM, CHCTEMHOM,
npuemoyHoM). Kak mnpaBuiio, 3TH (yHKIMM ONKMCHIBAIOTCS B TPeOOBaHUAX, (PYHKIIMOHAIBHBIX
crieluUKAIUIX WK B BUJIC CIy4aeB MCIOIb30BaHHs CHCTEMBbI (USE Cases).

TectupoBanue pyHKIIMOHAIBHOCTH MOXKET ITPOBOAUTHCS B IBYX aCHEKTax:

e TpebGoBaHUsA

e OHM3HEC-TIPOILECCHI
TectupoBaHue B MEPCIEKTHBE «TPEeOOBAHMS» HCHOJIB3YET CHEMUPUKALNI0 (YHKIUOHATBHBIX
TpeOOBaHUH K CHCTEME KaK OCHOBY JUIsl Au3aiiHa TecToBbIX ciaydaeB (Test Cases). B aTom cimydae
HEOO0XO/MMO CZeNaTh CIUCOK TOro, 4To OyAeT TEeCTHUPOBAThCSA, a YTO HET, NPUOPUTE3UPOBATH
TpeOOBaHUs Ha OCHOBE PHCKOB (€CIIM 3TO HE CIENIaHO B JOKYMEHTE ¢ TpeOOBAHUSMH), a HA OCHOBE
3TOr0 NMPUOPUTE3UPOBATH TECTOBBIE CIeHapUU (test cases). DTO MO3BONUT CHOKYCHUPOBATHCS U HE
YIYCTUTH IPU TECTUPOBAHUH HanboJiee BaXKHbIN (YHKIIMOHA.
TectupoBanue B TepcreKTHBE «OM3HEC-TIPOIECCHD) HCIOIb3YyEeT 3HAHME 3TUX CaMbIX OM3Hec-
IIPOLIECCOB, KOTOPBIE OIHMCHIBAIOT CIIEHAPUU €KEIHEBHOIO MCIOJIb30BaHUS CHCTEMBbl. B 3TOM
MEPCIICKTUBE TECTOBBbIE crieHapuu (test SCripts), kak mpaBWIIO, OCHOBBIBAIOTCS Ha Cydasx
HCIIOJIH30BaHUSI CUCTEMBI (USE cases).
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IIpenmymecTBa PYHKIIMOHAJBLHOTO TECTHPOBAHUSA:
e  UMHUTHPYET HAKTUYECKOE UCIIOIb30BAHUE CUCTEMBIL;
Henocrarku ¢pyHKIHOHAIBHOTO TECTUPOBAHMS:
. BO3MOXHOCTDb YIIYIICHHSA JIOTHYCCKUX OH_II/I6OK B IIpOorpaMMHOM O6CCHC‘-I€HI/II/I;
e BEpPOSTHOCTH U3OBITOYHOIO TECTUPOBAHMS.
JlocTaTOYHO pacpoCTpaHEHHOM SBIISIETCS aBTOMAaTU3alUs (DYHKIIMOHAILHOTO TECTUPOBAHUSI.

IInan pa3paGoTky TecT KeilcoB MPEeAIaraeTcs Ce yrOIIn:

Amnanu3 TpeGoBaHuUi.

Onpenenenre HaboOpa TECTOBBIX aHHBIX Ha ocHoBanuu EP, BVA, EG.

Pa3zpabotka mab6iona tecta Ha ocHoBanuu CE.

Hanwucanue Tect keliCOB Ha OCHOBAaHHMH ITEPBOHAYAIBHBIX TPEOOBAHUMN, TECTOBBIX JTAHHBIX U

e

IIar0B TECTA.
3ananue:

[IporectupoBaTh (GYHKIHMOHAIBHOCT, (OPMBI TMpuUeMa 3asiBOK, TpeOOBaHHUA K KOTOPOM
IIPEIOCTABIIEHBI B CIEAYIOLIEH Tadnuie:

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

CoobleHne text area 1. OBazaTensHoe ANA 3anonHeHna
2. MakcumaneHana anuHa 1024 cumeona

OTnpaenTs button CoCcToAHWE:

1. Mo ymonuaHuio - He akTueHa (Disabled)

2. Tocne 3anondHeHna obA3atensHelx  Nonen
CTaHoBMTCA akTuBHa (Enabled)

[eAcTBUA NOCMNE HAKATWA

1. Ecnu BEBeAeHHble [aHHble KODPeKTHbl -
OTNpaeKa coobLLIEHNA

2. Ecnw BBefeHHble OaHHble HE KoppekTHbl -
BanuaalWoHHOE coobLUIeHne




1. Ananu3 TpeGoBaHU

Yuraem, aHaTU3UpyeM TpeOOBaHUS M BBIIEISIEM ISl CE0sl CIEAYIOIINE HIOAHCHI:

KaKue U3 MoJjei 00s13aTeNbHbIe s 3aTI0THEHUS?
HMMEIOT JIU TOJIsI OTPAHUYEHHUS 110 JUTMHE WIIK 110 pa3MEPHOCTHU (TpaHuUllbl)?
KaKue U3 MoJjei UMEeI0T crieruaibHble popmarbi?

2. OnpeneneHue Habopa TECTOBBIX JTAHHBIX

OTTaNKuBasCh OT Tpe6OBaHHﬁ K IIOJIsIM, UCITIOJIB3YsS TEXHUKHU TCCT HHSaﬁHa Ha4YrHAEM OIIPCACIICHUC
Ha60pa TCCTOBBIX JaHHBIX:

B 3aBHCHMOCTH OT TOTO 00s3aTeNIbHOE I0JIe WM HET, ONPEAETUM KaKue Mojisi HeoOX0IuMOo
MPOBEPUTh Ha TMYCTOE 3HAYEHHE, TaK KaK OHO MOXET BbI3bIBaTh omuoOky (B
pe3yNnbTUpYIolei TabIuIle OpaHsKeBbIii I[BET)

T.K. HCYEPIBIBAIOIIEEe TECTUPOBAHUE HE MPEACTABISACTCS BO3MOXKHBIM U3-3d 02POMHO20
YUCIa  BCEBO3MONCHLIX KOMOUHAYUL 3HA4YeHuli, B TIEPBYIO OYepeab HEOOXOIUMO
OIIPENICIUTh MUHUMAJIbHBII  HAa0Op AaHHBIX. OTO MOXHO CHeJaTh  HUCIOIb3Ys
Takue TexHuku, kak EP u BVA. (B pesynsTupyromieit Tadnauiie roayooi mBer)

Ha ¢opme mnpucyrcTByeT mosie, uMeEIOImIee COCTaBHOH TuUN (UUGPPBI HCHOIB3YIOTCS
COBMECTHO C CHMBOJIaMH), 00najaeT creuuaibHbIM (OpMATOM JaHHBIX U IOITOMY
BbIJIETICHUE TECTOBBIX JAHHBIX JJI HETO - 3TO JOCTATOYHO TPyIOeMKas 3ahada. B npedenax
OaHHOU pabomvl 02PAHUYUMCS MOJLKO NPOCMOU NPOSepKol hopmamos U OCHOBHbBIX
mpebo8aHull ONUCAHHBIX 8 hopme npuemda 3as60K.

[To 3aBepuIeHUIO TeHEPALMU JTaHHBIX HCIONB3YS CTAHAAPTHBIE TEXHUKH, MOXHO JOOABHUTH
HEKOTOPOE KOJIMYECTBO 3HAYCHHWI Ha OCHOBAHWM JIMYHOrO omnbiTa (TexHuka EG) - arto
Oy/IeT UCTIOB30BaHUE CIICI. CHMBOJIOB, OYEHb JUIMHHBIX CTPOK, Pa3HbIX (POPMATOB JAHHBIX,
peructpoB B ctpokax (Upper, Lowwer, Mixed cases), oTputiaTeiabHble U HyJICBbIC 3HAUCHUS,
keriBopasl Null - NaN - Infinity u 1.1, Crona MOXXHO BKJIIOUHTH BCE, YTO BBl IOJIaraere
MO>KET BBIBECTH MPUIIOKEHUE U3 CTPOs (B pe3ynbTHpYIOIIel Tabnuie (pros1eToBblil 11BET)

®opma npeacTaBiaeHus pe3yJbTara:
OdopmuTts oTUET 110 J1a0OPAaTOPHOU PAadbOTE B BHje HAOOPA TECTOBBIX CIICHAPHEB.
Kpurepun onenkn:

Onenka "5" ctaBuTcs: Bcs paboTa BhINOJHEHA 0€301IM00YHO U HET UCTIPaBJICHHUI;

Onenka "4" cTaBUTCA: JONYIIEHBI 1-2 BBIYMCIUTEIbHBIE OMINOKH.

Onenka "3" craBUTCS: JOMyLIEHBl OMIMOKM B XOJ€ pEIIeHHs 3aJaud MpU MPaBUIHHOM

BBIITOJIHEHHUHN BCEX OCTAJIBHBIX SajlaHI/Iﬁ WM JOMYIICHBI 3-4 BBEIYHCINUTEIIHLHBIC OHII/I6KI/I, IIpru 3TOM

XOJI PEIICHUS 3a]]a4H JI0JDKEH ObITh BEPHBIM.

Onenka "2" cTaBUTCS: JOMYIIEHBI OMIMOKA B XOJAE PEUICHUS 3aJaud U XOTsS OBl OJHA

BBIYMCIIUTENIbHAST OIMMOKAa WM TIPH PEIIEHWH 3aJadyd W TPUMEPOB JIOMYyIIeHO Oojee 5

BBIYHMCIUTENBHEIX OIIHOOK.
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JlabopaTopHas padora Ne25, 26, 27, 28 TecrupoBanue 6€30MaCHOCTH
Llesb: monydeHne HaBBIKOB TECTUPOBAHUS 0€30MacHOCTH HH()OPMAIIMOHHON CHCTEMBI.

Beinosinus patdory, Bel Oyaere:

ymembs:

— V1. ocymecTBisATh MOCTAaHOBKY 337134 110 00paboTke nHpopMarmm;

— VY4, ucnonb30Bath aNropuTMbl 00pabOTKH UH(DOPMALIUY JUTS PA3IMUHbIX TPUIIOKEHUI;

— VI11. ucnonp3oBaTh METOAbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 3aaHHEM;

— VYI12. pa3pabarbiBaTh MPOCKTHYIO JAOKYMEHTAIMIO HA AKCIUTyaTalio HHPOPMAIMOHHOM
CHCTEMBI;

— V13, ucnonp30BaTh CTaHAAPTHI IPH 0POPMIICHHUH TPOTPAMMHOMN TOKYMEHTALIUH;

MarepunanbHoe obecrnieyeHue:

MynsTUMeINIHBIE CPEACTBA XpaHEHUs, TIepeaun U MpecTaBlieHus nHbopManuu. Y4uebHo-
MeTOoJInYecKasi JOKyMEHTAlMsI, TUAaKTHUECKHUEe CPEICTBA

Xoa padoTsl

Teopernyeckuii yacTb
TectupoBaHue BOCCTaHOBIEHHUS. TecTHpoOBaHUE O€30MaCHOCTU. TEXHOJNOTMH TECTUPOBAHUSA

6e3onacHocTu. TecTupoBaHue 0€30MACHOCTH — OLEHKA YA3BUMOCTH IPOrpaMMHOI0 o0ecreueHust K
pa3nuuHbIM aTakaM. KoMIbIOTEpHbIE CUCTEMBI OYEHb YAacTO SIBJISIFOTCS MUILIEHBIO HE3aKOHHOIO
NPOHUKHOBEHMS. [0 MPOHUKHOBEHMEM MOHUMAETCS IIUPOKWN AMAINA30H JEUCTBUN: IONBITKH
XaKepoB MPOHUKHYTh B CHUCTEMY M3 CIIOPTUBHOI'O HMHTEpECA, MECTh PACCEP)KEHHBIX CIyKallUX,
B3JIOM MOIIEHHUKAaMU Ui HE3aKOHHOM HaXHUBBl. TecTHMpoBaHHE O€30M1aCHOCTH IPOBEPSET
(aKTHYECKYI0 PEaKLUIO 3allUTHBIX MEXaHW3MOB, BCTPOCHHBIX B CUCTEMY, Ha NPOHMKHOBeHHe. B
XO0JIe TECTUPOBAHHUsI O€30MAaCHOCTH MCIIBITATENIb UTPaeT pojib B3joMIIMKa. EmMy paspemieHo Bce: —
IONBITKA y3HaTh NApOJIb C IIOMOIIBI0 BHEIIHUX CPEACTB; — arTaka CHUCTEMBI C IOMOIIBIO
CHELUANbHBIX YTWINT, aHAIM3UPYIOUIMX 3aIIUThl; — IOJABJIEHHE, OLICIOMJICHHE CUCTEMBI (B
HAJEXK/JE, YTO OHA OTKAXKETCS OOCIYXHBaTh JPYIMX KIMEHTOB); — LIEJICHAIIPaBICHHOE BBEICHHE
OLIMOOK B HA/EXkJAE NMPOHUKHYTh B CUCTEMY B XOJI€ BOCCTAHOBJIEHUS; — MPOCMOTP HECEKPETHBIX
JAHHBIX B HaJIeXk /1€ HalTU KJII0Y JJIs BXoJa B cuctemy. Ilpyu HeorpaHMueHHOM BPEMEHHU U pecypcax
Xopolee TECTHpOBaHHE OE30MaCHOCTH B3JIOMAET JIOOYI0 CHCTeMy. 3ajada MpOEKTHUPOBIIUKA
CHCTEMBl — CZeNaTh 1IeHy MPOHMKHOBEHHs Oojiee BBICOKOM, YeM IIeHa MOJyd4aeMol B pe3ylibTaTe
uHpopMaluu.

3aganue Ne 1. M3yunte v onuIIMTE OJHO U3 CPEJCTB BBISIBICHUS YSI3BUMOCTEM:

Tabmuua 1. O630p cpeaCTB BHISABIECHUS YI3BUMOCTEH, pabOTaONINX Ha YPOBHE KO/
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IoaaepxuBaeMeie

Hanmenosanue
Hazuauenue A3BIKH Ipumeuanne
cpeacTsa
NpPOrpamMMHPOBaHHS
HHocTpaHHble CPe/ICTBA BRIABICHUA YAIBHMOCTEIH
Its4 Craruyecku Cle++ OTmeyaeT BbI30BBI NOTEHIHATBHO
MPOCMATPHBAET HCXO/HBIH OnacHbiX (YHKUHIT, TAKHX, KaK
KOJ1 /U1 OOHapyKeHHs strepy/memcpy, # BBITOIHAET
NOTEHIHANBHBIX NOBEPXHOCTHBbII CeMaHTHYECKHil
VA3BHMOCTEI 3aLHThI aHaMN3, NBITAACH OLCHHTb,
HACKOJIbKO ONACceH Takoii koj, a
TaKKe JaeT COBETHI [0 €ro
VIIVHIICHHIO
Rats(rough auditing | Ipocmatpusaer Clc++, php, perl, Hcnonb3yer coueTanie npoBepok
tool for security) HCXO/IHBIH TeKCT, Haxoasa | python HAJ1eXHOCTH 3aLINThI OT
NOTEHUHANBHO ONACHBIE CEMaHTHYECKHX MPOBEPOK B its4 10
Hisisicaioitinee IMoaaepxnsaembie
cpencrea Haznauenue A3BIKH Ipumeuanne
NPOrpaMMHPOBAHHA
oOpauienns K GyHKIHAM ray00KOro CeMaHTHYECKOro
aHanH3a B NoHCKax aedekToB,
CMOCOGHBIX MPHBECTH K
nepenonHennio oyhepa,
MOIYHYEHHBIX H3 MOPS
Flawfinder IMpocmatpuBaer Clet++ Beinonuser nouck QyHKiHii,
HCXO/IHbII TEKCT, HAX0AA KOTOpbIE Hallie BCEro HCMOb3YIOTCA
NOTEHHATBHO ONACHBIE HEKOPPEKTHO, IPHCBAHBAET HM
oOpauieHHs K GyHKIHAM K0d(ppHIHEHTEI pHCKa (OnHpasch
Ha Takyio HHPOPMALHIO, KaK
nepeaaBacMbie NapaMeTphl) 0
COCTABJIAET CMHCOK MOTEHIHAABHO
YA3BHMBIX MECT, YIOPAI04HBAs HX
0 CTENEeHH PHCKa
Flexelint (pc-lint) [Mpoussoaut Clet++ B koHle paboThl BbIIAOTCH
CEMAHTHYECKHIi aHaTn3 COOOLLUEHHA HECKOIBKHX OCHOBHBIX
MCXO/IHOTO KO/1a, QHATH3 THIIOB!
NOTOKOB JIAHHBIX H — BO3MOKEH HY/IEBOI yKazaresb —
yrpaBieHns NpoGIEMBI C BhIAEICHHEM NaMATH
(nanpumep, Hert free() nocae
malloc()) — npoGnemHblii nOTOK
ynpasneHns (Hanpumep,
HEJIOCTHXHMBII KOJ1),
— BO3MOJKHO NepenoiHeHne
Oydepa, apudmeTteckoe
nepenoiHeHne;
— OpeaynpexIeHHs O II0XOM H
NOTEHLHATHHO ONACHOM CTHIIE KoJa
Parasoft c++ test DopMHPOBaHHE TECTOB C++ I'enepupyer TecToBBIi KOZ,
aHanH3a ya3BUMocTell Ha BBI3BIBAS JUIS €10 MOArOTOBKH
YPOBHE MeTO/1a, KJiacca, KOMIHASTOp visual c++
(haiina u npoexra
Coverity Ucnoneiyerca ans Cle++, java Cnocoben ¢ MHHHMAIBHOI

BBISIBIICHHS H
HCIIPaBIeHNA 1e)eKTOB
(e30nacHOCTH H Ka4ecTsa
B NIPHIOKEHHSAX
KPHTHYECKOTO HA3HAYEHHS
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NOJIOKHTEIbHOI NOrPELIHOCTBIO
oOpabarsIBaTh J1ECATKH MIJUTHOHOB
CTpok koja, obecneunas 100-
NPOLEHTHOE NOKPBITHE TPaCChl




APHIATIVLAVI U nananwnna
Klocwork k7 IlpenHasnayen a1a Clct+, java BhIARISET KOPEHHbIE MPHYHHEI
aBTOMATH3HPOBAHHOIO HEJI0CTaTKOB Ka4ecTsa 1
CTaTHYeCKOro aHanusa 6e30nMacHOCTH NPOrPAMMHOTO
KO/1a, BbIABACHHA H obecrneyeHus
npeoTBpalleHHs
Ae(eKTOB NPOrpaMMHOrO
obecnevenns 1 npodiem
6e30MacHOCTH
Codesurfer Moset npumenaTses i | Clot+ [To3BonAeT NPOBOIHTL AHAIN3
noucKa ouHboK B yKa3zartesieii, HCnosb30BaTh U
HCXOIHOM KOJie, JUIst ONpeenaTh NepeMeHHble,
yAyHIIeHHA NOHHMaHHA 3aBHCHMOCTH JaHHBIX, CTPOHTH
HCXOJHOTO KoJa rpad)bl BEI3OBOB
Fxcop CnocoGen obHapy &HTh Cle++ OTKkOMIHIHPOBAHHBI KO
Gonee 200 nenoyeTos (win POBEPAETCA C MOMOLIBIO
oHBOK) B CAEAYIOUINX MEXaHH3MOB peduiekcHy, napcuura
obnacTax: msil 1 asanuza rpada BeI30BOB
— apXHTeKTYpa
OHOIHOTEKH,
— NpPaBKUIa HMEHOBAHHS,
— NPOH3BO/IHTE/IBHOCTE;
— 0e30MacHOCTh
Qaudit BeicTpeiit anamu3 Cle++ Hanucars Ha HHTEPIPETHPYEMOM
HCXOJIHBIX (paiiioB Ha A3bIKE perl, NpocT B HCNONB30BAHHK
HATHYHE NEPENOIHEHNs
Oydepa, ommbok
(popmaTHOIi cTpOKH,
3aMpoCcoOB HCMOMHAEMBIX
BBI3OBOB, MIEPEMEHHBIX
cpebl, B (hyHKLUHIL,
HMEIOUIHX POGIEMbI
3alHThI
Poccuiickne cpecTsa BhlsBICHHS YA3BHMOCTEI
Ak-BC ABTOMarH3HpPOBaHHbIH Clc++, java, pascal, IMTozBonseT NpOBOANTE CTaTHYECKHii
aHAIH3 HCXOHBIX c#, php, assembler AHATH3 UCXOHAIX TEKCTOB,
TEKCTOB, C LE/bI0 JMHAMHYECKHIT aHanu3, nmeeT 6asbl
BBIABJICHHSA NOTEHIHAILHO CHIHATYP 1 K&KA0ro 3
OMAacHeIX CHIHATYP NO/11EPKHBAEMBIX A3BIKOB
NPOrpaMMHpPOBAHHA
Amuct-c ABTOMaTH3HPOBAHHLII Cle++ Ilo3BonfeT NPOBOANTE CTATHYECKHIT
aHAIH3 HCXO/IHBIX TEKCTOB AHATH3 HCXO/HBIX TEKCTOB
Kcanr ABTOMarH3HpPOBAHHbIH Cle++ IMo3BongeT NPOBOINTE CTATHYECKHIT
aHAITH3 HCXO/IHBIX TEKCTOB aHaAIH3 HCXO/HbIX TEKCTOB
Uca Ipeanaznayexo ans Clc++, pascal, perl, Hmeer Gazbl cUrHATYP 1S Kak10ro
BBIABJICHHA NOTEHIHATLHO | plm 13 MOJIEP/KHBAEMBIX A3BIKOB
OMAcHBIX CHIHATYP NPOrpaMMHpPOBAHHA
Vivab4 IMomoraer orcnesxusare B | Cle++ Iomoraer nucars KOPPEKTHBIIN |
HCXOJIHOM KOJ1e ONTHMH3HPOBAHHBII KO A4 64-
NOTEHIHATLHO OMNacHbIe OHTHBIX CHCTEM
(hparMeHTEl, CBS3aHHbIE C
NepexoaoM o1 32-OHTHBIX
cucreM K 64-OHTHBIM

3apanue Ne 2, PazpaboTtarh npuiokeHune, nHTepderc KOTOporo MpeCcTaBiIeH Ha PUCYHKE.

Keppaxuier
11208 Bansmies ._n._J
Tenesort 3333333 _Susams |

Hatimw

Wpoes 55555
Marcsna111-11-11
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:

Omnenka "5" craBUTCS: BCs pab0OTa BBITIOJIHEHA 0€301MTMO0YHO M HET MCTIPABIICHUI;
Onenka "4" cTaBUTCA: AONYUICHBI -2 BRIYMCIUTEIbHBIE OMINOKH.

Onenka "3" craBUTCA: NOMYLIEHBI OIIMOKM B XOJ€ pELIEHUS 3aJauyd IPU IPaBUIBLHOM
BBITTOJIHEHUH BCEX OCTAJBHBIX 3a/IaHUH WM JONYIICHBI 3-4 BBIYMCIUTEIbHBIC OIINOKH, TPH 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.

Jla6opaTopnasi pa6ora Ne 29, 30, 31, 32 Harpy3ouHoe TecTHPOBaHHUE, CTPECCOBOE
TeCTHPOBaHUE

Heapb: C nomMoImipio CUCTEM HATPY304HOTO TECTHUPOBAHUS OIMPENEIUTh MPOU3BOIUTEIHLHOCTh
web-cepBepoB Apache u Nginx, 100UThCs 0TKa3a B 00CTy)KUBaHUU
Boinoinus padorty, Bel Oynere:

ymemb:
— V1. ocymiecTBasATh TOCTAHOBKY 3aj1a4 10 00pabdoTke nHpopMaIuu;
— VY4 ucnionp30Bath aNropuTMbl 00pabOTKH HH(OPMALIUY I Pa3IMYHBIX TPUIIOKEHUI;
— VI11. ucnonp3oBaTh METOABI TECTUPOBAHUS B COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM;
— VI12. pa3pabaTeiBaTh NPOEKTHYIO TOKYMEHTAIMIO Ha OJKCIUTyaTaluilo WH(OOpMAIMOHHON
CUCTEMBI;
— V13. ucnons30BaTh CTaHAAPTHI IPU 0POPMIIEHUH POTPAMMHOMN JOKYMEHTALIHH;

MarepunanbHoe obecniedeHue:

MynbTUMeAUIHBIE CPEACTBAa XPaHEHUs, Tepelaun U MpeicTaBleHus nHpopManuu. YyeOHo-
MCTOANYECCKAasA JOKYMCHTAIUA, TUIAKTHYCCKHUE CPEACTBA

Xoxa padoTsl

Teopernyeckas 4acTb
Harpy3ouHoe TecTHpPOBaHHE - 35TO aBTOMAaTHU3UPOBAHHBIA MPOLECC, WMUTHUPYIOIIUI
OJTHOBPEMEHHYIO DPa0OTy OMpeAeNIEHHOTr0 KOJIWYEeCTBa IMOJbh30BaTeNled Ha KakOoM-IHOO oO0IeM
pecypce.
IIpusoskeHnne - TeCTUpyeMOe MPUKIATHOE TPOTPaMMHOE 00ECTICUCHHE.
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Ilesiu HATPY304HOT0 TECTHPOBAHUA

1. Onenka paboToCOCOOHOCTH U MPOU3BOAUTEILHOCTU MPUIIOKEHUS HA dTare pa3paboTKH U
IIpH TIepeiaye B SKCILTyaTalUIo

2. Onenka pabOTOCOCOOHOCTH M MPOU3BOAMTEIHLHOCTH MPUIIOKEHHUS Ha JTale BBIMYyCKa
HOBBIX PEJIM30B, 1aTY-CETOB

3. OnTumu3zanus NpoU3BOJAUTEIHHOCTH MPUIIOKEHHS, BKIIOYAsi ONTUMU3ALHUIO IPOIPAMMHOTO
KOJIa U HaCTPOHKY CEpBEPOB

4, [TonGop coOTBETCTBYIOIIEH [UIsi JaHHOTO MPUJIOKEHUS amnmapaTHOW U MPOrpaMMHON

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

HUcnoan3oBanne Apache benchmark tool

Apache benchmark — omHa w3 caMbIX MPOCTBIX YTHJIHWT, KOTOpas NPUMEHSETCS s
Harpy304yHOro TECTHUpOBaHus caita. Muer B KoMmIiuiekte ¢ BeO cepBepom Apache, B
NepBOHAYAILHOW HACTPOWKE HE HYyXHaeTcs. 3ajgada, KoTopas craButrcs nepen Apache benchmark
— TI0Ka3aTh, KAKOE KOJIMYECTBO 3alPOCOB CMOXKET BBLICP)KaTh BEO cepBep M Kak OBICTPO OH HX

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 M3 HMX OyayT HampaBi€HbI Ha CepBEp

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

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

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

3ampockl, JJs TectupoBanus Ha PHP-3anpockr uamenuTe niens 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 HUX WM yxke HeT. TakuMm o0pa3oM MOXKHO ONPEAEIUTb HE TOJIBKO
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 monb3oBarenel, KOTOpPbIE OE30CTAHOBOYHO 3arpysKaioT IMIaBHYIO CTPAHHUILY B TEUCHHUU
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 (HAampuMep, CepBepaMu) C MEJIbI0 ONTUMH3AIHUU
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):

. ip_hash - cormachHo 3Tomy MeTOmy 3ampochl OT OJHOTO M TOTO K€ KIWEHTa OYIyT BCeraa
OTHPABJIATECS Ha OOWH W TOT e backend cepBep Ha ocHoBe WH(poOpMmamuu 00 ip aapece
kiarenTa. He coBMecTiM ¢ mapamerpom weight.

. least_conn - 3ampocel OyayT OTHPABIATHCS Ha CEPBEP C HAWMEHBIIMM KOJIHUYECTBOM

aKTHBHBIX COCIUHEHHI.
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. round-robin - pexum mno ymomuyanuro. To ecTh eciu BBl HE 3aJaid HU OJIUH W3
BBIIICYTIOMSHYTBIX CIIOCOO0B OATAHCUPOBKH - 3aMPOCHI OYAYT TOCTABIATHCS 10 OYEPETU Ha BCE
cepBepa B paBHOM CTEIICHMU.

3ananmue:

Harpy3ouHnoe TectupoBanue Bed-cepsepa ¢ Apache

Jljis 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:

. Onpenenuth MakCUMaJIbHOE YUCIIO MapajlielIbHBIX 3aIIPOCOB, IIPU KOTOPOM CEPBEP HAC HE
OyneT 6JIOKHpPOBATH.

. [IpoBecTu TeCT npu UCMOIB30BAHUH MAKCUMAJIBHOTO YHCJIA 3aPOCOB.

TectupoBanue Ha HTML-3ampocsr:

. OnpenenuTs MakKCUMaJabHOE YHMCIIO NTAPAJIJIENIBHBIX 3alIPOCOB
. [IpoBecTu TECT NpH UCIIONB30BAHUHA MAKCUMAJIBHOTO YHCJIA 3AIPOCOB.
[TpoBecTu cpaBHEHHE PE3YIBTATOB U CPOPMHUPOBATH BHIBOIBI.

Wtorosas Tabnuua cpaBHEHUS

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

LB + Apache PHP

HTML
Nginx PHP

HTML
LB + Nginx PHP

HTML

®opma npeacTaBiaeHus pe3yJabTara:
OdopMuth oTueT 1o 1adopaTopHOU padoTe.

Kpurtepun onenkmn:

Onenka "5" cTaBuTcs: BCsi paboTa BBINOIHEHA 0€30IIMO0YHO U HET UCIIPABJICHUH;
Onenka "4" cTaBUTCA: JONYIIEHBI -2 BBIYMCIUTEIbHBIE OIINOKH.

Onenka "3" craBUTCS: JOMyLIEHBbl OIMIMOKM B XOJ€ pEIIeHHs 3aJaud MpU MPaBUIHHOM
BBITTOJIHEHUH BCEX OCTAJbHBIX 3aJIaHUH MM JONYIIEHbI 3-4 BBIYMCIUTEIbHBIE OIIMOKU, IPU 3TOM

XOJI PEIICHUS 3a]]a4H JIOJDKEH ObITh BEPHBIM.

Onenka "2" cTaBUTCS: AOMYIIEHB OIMMUOKM B XOJ€ pEHICHHs 3aJadyd M XOTsA Obl OJHA
BBIYMCIIUTENIbHAST OIMMOKAa WM TIPH PEIIEHWH 3aJadyd W TPUMEPOB JIOMYyIIeHO Oojee 5

BBIYMCIUTENIHHEIX OIINOOK.
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Jla6opaTopnasi pa6ora Ne 33, 34,35, 36 TecTupoBaHue HHTErPAIlUH
I_[e.m,: MOJIYYCHHEC HABBIKOB TCCTUPOBAHUA UHTCIPALlUA

Bbinosinus padory, Bel Oyaere:

ymembs:

— V1. ocymiecTBIATh MOCTAHOBKY 33/1a4 110 00paboTke nHdGopmanuy;

— V4. ucnonp30BaTh aNTOPUTMBI 00pabOTKH HHGOPMAIHH ISl PA3TUYHBIX PUIIOKEHHIH;

— V11. ucnonp30BaTh METO/IbI TECTUPOBAHUS B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM;

— VYI12. pa3pabarbiBaTh HPOEKTHYIO JOKYMEHTALMIO HA OHKCILIyaTalWi WHPOPMAIMOHHON
CHCTEMB,

— VY13. ucnonp30oBaTh CTaHAAPTHI IPU O(POPMIICHUH TPOTPAMMHON JOKYMEHTALIHH;

MartepuajibHoe o0ecrieyeHmne:

MynbpTHUMEANIHBIE CPEACTBA XPaHEHUs, Iepeadn U MpecTaBieHust nHpopManuu. Y4eOHo-
METOAUYCCKAas IIOKYMCHTaIII/IH, INJAKTUYCCKUC CpCIICTBa

Xox padoTsl

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. PazpaGoTtaTh npuiioskeHue, COCTOALIEE U3 TPEX MOJTYJIeH:

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

2) MOyJb, coaepKaluil pyHKIIMHN pacyeTa pacCTOSHUS MEXKAY IBYyMsI TOUKAMU;

3) Moaynb, coiepKalmui (QYHKIHIO, OMPEACTSIONIYI0 TPEYroJbHUK C MaKCUMalIbHOMN
IIOLIA/IBIO.

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

3aganme Ne 3. OmnwmcaTh JTanbl BOCXOJMINEr0 IMPOEKTUPOBaHMA pa3pabOTaHHOTO
MIPUIIOKEHUN.

dopma npeacrabiieHus pe3yJbTara:

OdopMuth oTUeT 1O TabOopaTOPHOU 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 3a/IaHUI WM JOMYyIIeHbl 3-4 BBIYMCIUTEIbHBIE OIIMOKU, IPU 3TOM

XOJI PEIICHUS 3a]]a4H JIOJDKEH ObITh BEPHBIM.
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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.

Jla6opaTopnasi pa6ora Ne 37, 38,39,40 KondurypanmnoHHoe TecTHpoBaHue
Leab: mosydeHre HaBBIKOB MPOBEICHUS KOH(PUTYPAIIMOHHOTO TECTUPOBAHUS

Beinosinus patdory, Bel Oyaere:

ymemp:

— V1. ocymecTBIsATh MOCTAaHOBKY 337134 110 00paboTke nHpopMaum;

— V4. ucnonp30BaTh aIrOPUTMBI 00pabOTKU MH(OPMAIIH [T PA3TUYHBIX TPUIIOKEHUH;

— V1I1. ucnonb3oBaTh METO/Ibl TECTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 33JaHUEM;

— VYI12. pa3pabaTeiBaTh MNPOEKTHYIO TOKYMEHTAIlMIO HA OJKCIUTyaTaluilo WH(OOpMAIMOHHON
CHCTEMBI;

—  VY13. ucnonp30BaTh CTaHAAPTHI IPU O(POPMIIEHUN IPOTPAMMHON JJOKYMEHTALUH;

MarepuanbHoe obecrneyeHue:

MynsTUMEANIHBIE CPEACTBA XPaHEHUs, TIepejaun U MpecTaBlieHus nHbopManuu. Y4uebHo-
MCTOANYCCKAA JOKYMCHTAUA, TUAAKTUYCCKHUEC CPCACTBA

Xoa padoTsl

Teopernveckasi 4acThb

OcobeHHocTH  KOH(UTYpallmOHHOro TecTupoBaHusA. KoH¢urypaiuoHHoe TecTUpOBaHHE
(Configuration testing). IIpoBepsiercss pabGOTOCIIOCOOHOCTh MpHU Pa3NUYHBIX KOHQUTyparusx,
npeanosiaraeT TECTUPOBaHUE pabOThl CUCTEMBI HA PA3JIMYHBIX IUIATGOpMax: pa3IMUHbIX BapUaHTax
anmapaTHOW KOH(PHUTypaIiH, BEPCUSIX OTIEPAIIMOHHON CUCTEMBI H OKPY>KEHHUSI.

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

— dhaMunus, uMs;

— 3HaK 30]HaKa;

— JlaTa poXIeHUs (MaCCHUB U3 TPEX YHUCEN).

Hanucath nporpammy, KOTOpasi BBITOIHSET CIIEAYIOLINE JeHCTBUS:

— BBOJI C KJIaBHATypbl JAaHHBIX B MaccuB, coctoduiuii u3 8 snmemenroB tumna ZNAK, u
3aHeCeHHe UX B (ails 1aHHBIX;

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

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

— CIIUCOK JIOJDKEH OBITh YIOPSIOYEH MO 3HaKaM 30/IhaKa.

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

®opma npeacTaBiaeHus pe3yabTara:
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" craBUTCA: OMYyIIEHBI OMIMOKM B XOAE PEIICHHUS 3aJa4d 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: AOMYIIEHBI OMIMOKH B XOJI€ pEUICHHS 3aadyd M XOTsS Obl OofHa
BBIYMCIIMTENIbHAS OIIMOKAa WM TPH PEIICHWH 33Jadyd W TPUMEPOB JOMYIIeHO Oojee 5

BBIYMCIUTENBHEIX OIINOOK.

JlabopaTopnasi padora Ne 41,42 43 TecTupoBaHHEe YCTAHOBKHU
Ilesib: nony4eHne HaBBIKOB TECTUPOBAHHS YCTAHOBKH.

Brinosinus padorty, Bl Oynere:
ymemp:
— V1. ocyniecTBisTh MOCTAaHOBKY 33134 110 00paboTke nHpopMaIumy;
— VY4 ucnonb30Bath aNropuTMbl 00pabOTKHU HH(OPMALIUU I Pa3IMYHBIX IPUIIOKEHUI;
— V11. ucnonb30BaTh METO/Ibl TECTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 33 JaHUEM;
— VI12. pa3pabaTbiBaTh MPOEKTHYIO JOKYMEHTALMIO Ha OHKCIUTyaTalMio HHQPOPMALUOHHOM
CHCTEMBI;

— VY13, ucnonp30BaTh CTaHAAPTHI IPH 0(OPMIICHUH TPOrPAMMHOM TOKYMEHTAIINH;

MartepuanbHoe o0ecniedeHne:

MynsTUMEANIHBIE CPEACTBA XpaHEHUs, TIepejaun U MpecTaBlieHus nHpopMauu. Y4ebHo-
MCTOANYCCKAasA JOKYMCHTAUA, TUAIAKTHYCCKHUEC CPCACTBA

Xona padoTsl

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

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

Kpurepun onenkmn:

Onenka "5" ctaBuTcs: BCsl paboTa BBINOIHEHA 0€30IIMO0YHO M HET UCIIPABICHU;
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 pCUICHUS 3a1a4U JOJIZKCH OBITh BCPHBIM.

Onenka "2" craBUTCS: AOMYIIEHB OMIMOKM B XOJ€ pEUIeHHsS 3adauyd M XOTs Obl ofHa
BBIUMCIUTENbHAS OIMMOKA WM TPH pPEIIeHWH 3a7adyd W TMPUMEPOB JOMymeHo Oonee 5

BBIUUCIIUTENILHBIX OIINOOK.
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