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BBenenue

[lepBBle TpOrpaMMHBIC CHUCTEMBI pa3padaThIBAIMCh B paMKaxX IPOTpaMM
HAay4YHBIX MCCJCAOBAaHUN WM MPOTpaMM [IJIsi HYXKJ MHUHUCTEPCTBA OOOPOHHI,
KOCMHUYECKOM OTpaciii W aBTOMAaTUM3alUM TEXHOJOTMYECKUX IPOLECCOB.
TecTtupoBaHue TaKKUX MPOJTYKTOB IIPOBOJIUIIOCH CTPOTO (POPMATIM30BAHO C 3AMHUCHIO
BCEX TECTOBBIX MPOLEAYpP, TECTOBBIX JAHHBIX, IOJYUYEHHBIX PE3yJIbTATOB.
TecTupoBaHHE BBIJCISUIOCHh B OTIEJIBHBIA MPOIECC, KOTOPBIA HAYMHAICS ITOCIIE
3aBEPILICHUSI KOJMPOBAHUS, HO IMPHU ATOM, KaK MPABUJIO, BBIMOJHSIJIOCH TEM XK€
MIEPCOHAJIOM.

B 2000-x mosiBuioch emé Oosiee MIUPOKOE OMPEICICHHE TECTHPOBAHUS,
KOrJJa B HETro ObUIO JOOABJIEHO ITOHSITHE «OITHUMH3AIMs OHM3HEC-TEXHOJOTHM.
OCHOBHOM TIOAXOJI 3aK/IIOYACTCS B OLIGHKE M MAKCHUMH3aIlUM 3HAYMMOCTH BCEX
ATANlOB JKM3HEHHOTO IIMKJIA Pa3padOTKHW MPOrPaMMHOIO OOECICUCHHS IS
JIOCTUKEHUS ~ HEOOXOAUMOIO  YpPOBHS  KauecTBa,  IPOU3BOJUTEIBLHOCTH,
JIOCTYITHOCTH.

B pyHnamenTanbHy0 KOHIEMTIUIO TPOCKTUPOBAHUS MPOTPAMMHBIX CPEICTB
(ITC) BxomsaT 6a30BbIE MOJOXKEHUS, CTPATETUH, METOJIbI, KOTOPbIE MPUMEHSIIOTCS
Ha rporieccax XK1 n oGecrieunBaroT TecTupoBaHue (Bepru(uKaImio) Ha MHOKECTBE
TeCTOBBIX HabopoB maHHbIX. K wmeromam mnpoektupoBanus (I1C) oTHocsTCs
CTPYKTYpHBIC, OOBEKTHO-OPUCHTUPOBAHHBIE H JAp. VX OCHOBY COCTaBJISIOT
TEOPETUYECKUE, UHCTPYMEHTAJIbHBIE U MPUKJIATHBIC CPEICTBA, KOTOPHIC BIUSIOT
Ha MPOILIECC TECTUPOBAHUS.

Teopemuueckue cpedcmea ONPENCISIOT MPOLECC MNPOTPaMMHUPOBAHUS U
TECTUPOBAHUS MPOTPAMMHOTO MpoayKTa. K HUM OTHOCSTCS METO/Ibl BepuUKaAIIUU
U JIOKa3aTeJIbCTBA NMPABUIILHOCTU CIICHU(PUKAIIMN TPOrpaMM, METPUKHU U3MEPEHUS
(Xoncrena, nMKIOMaTUYHAs CIOXKHOCTh Makkeiba 1 Jp.) B KauecTBE OTACIbHBIX
XapaKTepUCTUK Kak (POpMaM30BaHHBIX JJIEMEHTOB TEOPUHU  OMNPEIACIICHUS
MPaBUIBHOCTH W TrapaHTuu CBOWCTB KoHewuHoro I1O. Hampumep, konuennus
"gucTtas koMmHata" Oasupyercs Ha QopMaIM3Max J0Ka3aTeNbCTBA U U3YUYCHUS

CBOWCTB MPOIIECCOB KOJIMPOBAHUS W TECTUPOBAHUA mporpamMm. YUTo kacaercs



TECTUPOBAHUS KaK MpoIiecca, TO 3TO MPOBEPKa MPaBUILHOCTU PabOThI IPOrPAMMBbI
II0 3aJaHHBIM OIIMCAHMSM TECTOB M IOKPBITHS JAHHBIMH COOTBETCTBYIOLIUX
KPUTEPHUEB IPOrPAMMBI.

Huempymenmanvusie cpeocmea — 3T0 COCOOBI MOAJEPKKH KOJIMPOBAHUS
U TECTUPOBAHMS (KOMIWISTOPBI, T€HEPATOPHI MpOrpamMM, OTIATUUKU U Ap.), a
TaK)K€ OpraHu3allMOHHBbIE CpPEACTBA IUIAHMPOBAHHS U OTOOpa TECTOB IS
nporpaMM,  KOTOpble  0OecleyuBalOT  O0pabOTKy  TEeKCTa Ha  sI3bIKax
nporpammupoBanus (A1) 1 moAroToBKY it HUX COOTBETCTBYIOIIHUX TECTOB.

IIpu npoBepke NPABWIBHOCTH MPOTPaMM M CHCTEM PAaCCMATPUBAOTCS
npoueccsl  Bepudukanuu, Banuganuu K TectupoBaHus [IC,  koropsble
pernamentupoBanbl B crangapre ISO/IEC 12207 sxwusHenHoro mukia [10. B
HEKOTOpOW 3apyOexHON IuTepaTrype Mpoluecchl Bepu(UKALUU U TECTUPOBAHMS
OTOXKJECTBIISIFOTCS.

Tecmuposanue — 9310 Tporecc oOHapyxeHuss ommbok B [IO mytem
ucnojgHeHus: BbIxogHOro koaa IIC Ha TecToBBIX JaHHBIX, cOopa pabouux
XapaKTEepPUCTUK B JMHAMHUKE BBIMOJIHEHUS B KOHKPETHOM ONEPALIMOHHOM cpeje,
BBISIBJICHHUS PA3JIMYHBIX OIIUOOK, /1e()EeKTOB, OTKa30B U H3bSHOB, BBI3BAHHBIX
HEPETYJSIPHBIMUA U aHOMAJIbHBIMM CHUTYyallUsIMM WM aBAPUKHBIM IIPEKpaIlleHHEM
pabotel IIO. BaxhHoe MecTo B MNpOBEIEHUM BepU(UKAIMU M TECTUPOBAHUS
3aHMMAKT OPTaHU3aLUOHHBIE ACHEKThl — JEATEIBHOCTh I'PYIIIBI CIIEHHAIUCTOB,
OCYUIECTBJISIOIIMX IUIAHUPOBAHME HTUX MPOLECCOB, TMOATOTOBKY TECTOBBIX

JaHHBIX U Ha6JIIOI[eHI/Ie 3a TCCTUPOBAHHCM.



MeTonbl ¥ c1IOCOOBI TECTUPOBAHUSA NMPUIOKEHU N
IIpouecchl :KU3HEHHOT0 HMKJIA, BepU(PUKANMSA U BAIUAANNS POrpamMm

Bepudukanus u Bamuganus, Kak METOIbI, 00€CIICYMBAIOT COOTBETCTBEHHO
MPOBEPKY W aHalW3 NPaBUIBHOCTU BBINMOJHEHUS] 3aJaHHBIX (QYHKIUH U
cootBeTcTBHs [10 TpeOoBaHMAM 3aKa3umKa, a TAKXKE 3aJaHHBIM CIICTIH(PUKAIIASIM.
OHM TIpeaCTaBIEHbl B CTAaHAAPTAX KaK CaMOCTOSITEIbHBIE MPOIECCHl JKU3HEHHOTO
nukia (JKI) u ucnons3yroTes, HaUMHAs OT dTala aHalu3a TpeOOBaHUN U KOHYAs
MPOBEPKOM  MPAaBUILHOCTH  (PYHKIIMOHMPOBAHHMSA IPOTPAaMMHOTO KoJa Ha
3aKJIIOYUTEIIBHOM 3Tare, a UMEHHO, TECTUPOBAHUMU.

Jnst 2TUX TPOIECCOB OMpPEACNICHbl IEIU, 3aJayd W JIEUCTBUS MO MPOBEPKE
MPaBUWJIBHOCTH CO37aBaeMOro MpoIyKTa (paboure, MpoMeKyTOYHbIC MPOYKTHI) Ha
stanax JXI[. PaccMoTpum ux TpakTOBKY B CTaHAAPTHOM MPEICTABICHUMU.

IIpouecc Bepudmkamum. llenp npouecca — yOenUThCS, YTO KaxKIbIi
MPOTPaMMHBIM MPOAYKT (W/WIUM CEPBUC) NPOEKTAa OTPAKAaeT COIIACOBAHHBIE
TpeOOBaHUS K UX pealIu3allii. DTOT MPOIECC OCHOBHIBACTCS:

e Ha CTpaTerdd W KPUTCPHAX BepU(DHKAIMK TPHUMEHUTEIBHO KO BCEM
pabouuM MpOrpaMMHBIM MTPOAYKTaM;

e Ha BBINIOJIHEHUHU JIEUCTBUHN CTaHJapTa MO BepudUKaLINH;

e Ha yCTpaHEHHWH HEJOCTATKOB, OOHAPY)KEHHBIX B MPOTPAMMHBIX (pabounx U

MIPOMEKYTOUHBIX ) MPOTYKTAX;

e Ha COIJIACOBaHUU PE3YJIHTATOB BEpUPHUKAIIUU C 3aKAZUHUKOM.

[Iporecc BepudUKaAIIMA MOXXET TPOBOJUTHCS HCIIOJHUTEIEM MPOrpaMMBbl
WU JPYTUM COTPYJHHKOM TOH K€ OpraHu3allid, WUIW COTPYIHHUKOM JPYroi
OpraHM3aIliy, HAIPUMEP 3aKa3YMKOM. DTOT IPOIECC BKJIIOYACT B ceOs JTCHCTBUS
10 €r0 BHEJAPCHUIO U BBHITTOJTHEHUIO.

Buenpenue mpomecca 3akiO4aeTcs B ONPEACIICHUH  KPUTHYECKUX
9JEMEHTOB (MPOIIECCOB W MPOTPAMMHBIX MPOAYKTOB), KOTOPBIE JOJKHBI
noABeprarbCs  BepuduUKalMM, B  BBIOOPE  UCIOJHUTENS  BepuUKAIUH,
WHCTPYMEHTAIILHBIX CPEJICTB MOEPIKKH Mporiecca Bepru(UKaIum, B COCTABICHUH

iaHa BepupUKALMM U €ro yTBepkIeHun. B mporecce Bepudukanuu
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BBITIOJTHAIOTCSL 3a/1aud MPOBEPKH YCJIOBHM: KOHTpaKTa, IMpoiiecca, TpeOOBaHUH,
WHTETpalyu, MPoeKTa, Koja 1 JokymMeHTauuu. [Ipu Bepudukamnmuu coraacHo miaHy
u TpeOOBaHMI 3aKa3yuMKka MPOBEPSETCS NPABUIBHOCTb BBITIOJHEHUS (QYHKIIUH
CUCTEMBI, MHTEp(EHCOB M B3aMMOCBS3€M KOMIIOHEHTOB, a TakKXKe JOCTyMa K
JTAHHBIM U K CPEJICTBaM 3aIllUThI.

IIpouecc Baaunanuu. Ilens nporecca — yOeauThes, 9To crienuuaecKkue
TpeOOBaHUs JJISI TIPOrPAMMHOTO MPOIYKTa BBITIOJHEHBI, U OCYIIECTBIISIETCS 3TO C
MTOMOIIBIO:

« pa3pabOTaHHOW CTpaTerMd W KPUTEPHEB BAIHIAMU JUISI BCEX pabOunx

MPOYKTOB;

e OrOBOPEHHBIX JECWCTBUI MO NPOBEACHHUIO BATUIALINH;
e JIEMOHCTpAIlMU COOTBETCTBUS pPa3pabOTaHHBIX MPOTPAMMHBIX MPOJYKTOB

TpeOOBaHUSIM 3aKa3uMKa U MpaBUJIaM UX HUCIIOJIb30BaHUS,

e COTIJIACOBAHMS C 3aKA3YMKOM IOJTYUYEHHBIX PE3yJIbTaTOB BAJIU IALIUH.

[Ipouiecc BamugaMM MOXKET MPOBOAUTHCS CaMHUM HCIOJHUTEIEM WIIH
JPYTUM JIMIIOM, HalpuMep, 3aKa3uyMKOM, OCYILIECTBIISIONIUM JEHCTBHUS TIO
BHEJIPEHHUIO U TPOBEJICHHUIO 3TOr0 Mpoliecca MO IUIaHy, B KOTOPOM OTPAKEHbI
3JEMEHThl W 3aJaud  nOpoBepku. IIpy 3TOM  MCHOJB3YIOTCS  METOMBI,
MHCTPYMEHTAJIBHBIE CPEACTBA M MPOLEAYPHl BBINOJHEHUS 3aJad Ipouecca s
YCTAaHOBJICHHSI ~ COOTBETCTBUSI  TECTOBBIX TpeOoBaHMII U  OCOOCHHOCTEH
WCIIOJIb30BaHUs MPOTPAMMHBIX MPOAYKTOB MTPOEKTA.

Ha npyrux npoueccax KL BEINONMHAIOTCSA TOMOJHUTENBHBIC TCUCTBHUS:

e TMPOBEPKA M KOHTPOJb MPOEKTHBIX PEHICHUM C TOMOIIbI0 METOJUK U

MpoIeAyp MPOCMOTpa X0ja pa3padoTKu;

« oOpamenne k CASE-cucremam, KOTOpbIE COAEpIKAT MPOIEAYPhl POBEPKH

TpeOOBaHUM K TPOJIYKTY;

e TPOCMOTPHI U MHCHEKIIMU MPOMEKYTOUHBIX PE3yIbTATOB HA COOTBETCTBHUE
uxX TpeOOBaHUAM I MOATBEpKIeHUs Toro, uro [1O mmeeT KOpPpEeKTHYIO
peanuzaiuioo TpeOOBaHUN U  YJIOBJIETBOPSAET YCIOBHUSM  BBIMOJHEHUS

CHCTCMBEI.



Takum 00pa3oM, OCHOBHBIE 33Ja4d MPOIIECCOB BepUPUKAIIUU U BaTUIAIIUU
COCTOSIT B TOM, UYTOOBI npogepums u no0meepoums, 9T0 KOHEUHBINA MPOTPaMMHBIT
MPOIYKT OTBEYAET HA3HAYCHHUIO M YIOBIICTBOPSET TPEOOBAHUSAM 3aKazuuKa. JTH
MPOLIECCHl  B3aUMOCBSI3aHbI U OMPEENSAIOTCA, KaK MPaBUIIO, OJHUM OOIIHUM
tepMuHoM "Bepudukanus u Bamupauus' win "Verification and Validation"

(V&V).

TecTupoBaHue nporpamMmm

TectupoBanme MOXHO paccMaTpUBaTh, Kak MPOLECC CEMAHTUUYECKOU
OTNaJku  (MPOBEPKH)  MPOrPaMMbl,  3aKIIOUAIONIMHUCA B HCIOJHECHUH
MOCJICIOBATEIFHOCTH PA3TUYHBIX HAOOPOB KOHTPOJIBHBIX TECTOB, JISI KOTOPBIX
3apaHee M3BECTEH pe3ysbTaT. 1O €CTh TECTUPOBAHUE MPEANOJIAracT BBINOJHECHHE
MPOTrpaMMBbl U MOJTYUYEHUE KOHKPETHBIX PE3YIbTATOB BBIOJIHEHUS TECTOB.

Tectsl monOuparoTcsi Tak, 4TOObl OHM OXBATHIBAJIIM KaK MOXHO OOJIbIIIE THIIOB
CUTyalluid aJropuTMa mporpaMmbl. MeHee KeCcTKoe TpeOOBaHUE - BBIMOJHEHHE
XOTsI OBbI OZIMH pa3 KaxJa0W BETBH MPOTPAMMBEI.

Hcropuuecku nepBbIM BUIOM TECTUPOBAHUS Obllla OTJIAJIKA.

Omnadka — 3TO MpPOBEpKa ONUCaHUsl mporpaMMmHoro oOwnekra Ha Il ¢
1IebI0 OOHAPYKEHUSI B HEM OIMMOOK M TOCHenytoniee ux ycrpanenue. Omuoku
OOHApYUBAIOTCI KOMIWJISATOPAMHU TPU WX CHHTAKCUYeCKOM KoHTpose. [locie
ATOTO MPOBOJUTCS BepU(DPHKAIMS MO MPOBEPKE MPABUILHOCTH KOJA M BaAIAIUS
0 MPOBEPKE COOTBETCTBUS MPOYKTA 3aJaHHBIM TPEOOBAHUSIM.

[lenbt0 TecTUpOBaHUSA SBISETCA TMpPOBEpKa paldOThl Ppea30BaHHBIX
GyHKIIMHA B COOTBETCTBHM ¢ uUX crnenudukanuei. Ha ocHOBe BHENTHUX
cnenudukanuii  QyHKIUA W TpoeKkTHOM wuHopmanuu Ha mnporeccax K
CO3Jal0TCsl  (PYHKUIMOHAJIbHBIE TECThl, C TOMOIIBI0 KOTOPBIX MPOBOJUTCS
TECTUPOBAHUE C Yy4eTOM TpeOoBaHUM, CPOPMYyIHPOBAHHBIX Ha dSTale aHaIM3a
MPEAMETHON o0nacTu. Mertonsl (GyHKIHOHATBHOTO TECTUPOBAHUS

nmoapasaACIArOTCA Ha CTATUICCKUC U TUHAMUYCCKUC.



Cratnueckue METOAbI TECTUPOBAHUA

Cmamuyeckue MmemoObl WCHOJB3YIOTCS TPHU TPOBEJACHUH HWHCIEKIMA |
pPacCMOTPEHUH CICIU(PUKAIMA KOMIOHCHTOB 0O€3 WX BBINMOJIHCHUSA. TeXHHMKA
CTaTUYECKOTO aHaJIM3a 3aKII0YaeTCAd B METOAMYECKOM MPOCMOTpe (MK 0030pe) u
aHaJM3€ CTPYKTYphI MPOTpaMM, a TakXKe B JIOKA3aTeNIbCTBE HMX IMPaBUIBLHOCTH.
Crarudeckuii aHaIu3 HAIMpPaBJICH Ha aHAJIU3 JJOKYMEHTOB, pa3pa00TaHHBIX Ha BCEX
stanax XL u 3axnrogaeTcsi B MHCIIEKIIMHM UCXOHOTO KOJIa M CKBO3HOTO KOHTPOJIS
IPOrPaMMBL.

Hncnexyua 10 — 310 cTaTMyeckas MPOBEpPKa COOTBETCTBHS IPOTPaMMBbI
3aJlaHHBIM  CleU(PUKAUSIMH, TIPOBOJUTCS IMyTEM aHAlW3a  Pa3IUdIHBIX
MIPEJCTABIICHUIA PpPE3yJbTaTOB IMPOCKTUPOBAHUSA (JOKYMEHTAIMM, TpeOOBaHUH,
cneruuKanui, CXeM WIM HCXOAHOTO0 Koja mporpamMm) Ha mpomeccax KII.
[IpocMOTpBl ¥ WHCIHEKIIMH PE3yJbTaTOB MPOCKTHUPOBAHUS U COOTBETCTBUS HX
TpeOOBAHMIM 3aKa3uyuka oOecnedyrBaroT 0o0Jiee BBICOKOE KAaueCTBO CO3JaBa€MbIX
I1C.

[Ipy wHCHEKIMH NPOrpaMM pacCMAaTPUBAIOTCS JOKYMEHTHl paboyero
npoekTupoBanust Ha d3tamax JKI[ COBMECTHO ¢ HE3aBUCHUMBIMH JKCIIEpTAaMU |
yuacTHuKamMu pa3padotku [1C. Ha HaganbHOM 3Tane mpoeKTUPOBAHMS WHCIICKITUS
npeanosiaraer MIPOBEPKY MOJTHOTBHI, 1IEJIOCTHOCTH, OJIHO3HAYHOCTH,
HEMIPOTUBOPEYMBOCTH W COBMECTHMOCTH  JIOKYMEHTOB C  HCXOJHBIMHU
TpeOOBaHMSIMU K TPOrpaMMHON cucteme. Ha aTame peanu3anuud CHUCTEMBI MO
uHcnexkyueti TOHUMAETCsl aHAJIU3 TEKCTOB MPOrpaMM Ha COOJII0/IeHHE TPeOOBAHMIMA
CTaHJAAPTOB W  TPUHATHIX  PYKOBOASIIMX  JOKYMEHTOB  TE€XHOJIOTHH
IPOrpaMMHUPOBAHUS.

DO} dekTUBHOCTh TaKOH MPOBEPKHU 3aKITIOYACTCS B TOM, YTO MPHUBJICKACMbIE
AKCIIEPTHI TBITAIOTCS B3TJIAHYTh HAa TpoOsieMy '"Cco CTOpOHBI" M TOJABEpPraioT ee
BCECTOPOHHEMY KPUTHUYECKOMY aHAJIU3Y.

DOTW TpueMbl TMO3BOJAIOT Ha OoJee paHHUX JTamnax TPOCKTUPOBAHUS

OOHapY>KUTh OMMUOKH WK AePEKThI IyTeEM MHOTOKPATHOTO MPOCMOTpPA MCXOJIHBIX



K070B. CHMBOJBHOE TECTUPOBAHUE NPUMEHSETCS Ji1 IMPOBEPKH OTAEIbHBIX
YYacCTKOB ITPOrpaMMbl Ha BXOJHBIX CUMBOJIbHBIX 3HAYCHHSIX.

Kpome  Toro, paspabaTeiBaeTCsi  MHOXECTBO  HOBBIX  CIOCOOOB
aBTOMAaTU3ALUU CUMBOJIBHOTO  BBINIOJHEHUS  IPOTPaMM. Hanpuwmep,
aBTOMAaTHU3MPOBAaHHOE  CPEACTBO  CTATHYECKOTO  KOHTPONS s S3BIKOB
OPUEHTHPOBAHHOW pPa3pabOTKH, MHCTPYMEHTHl aBTOMAaTH3aIllMU J0Ka3aTelbCTBa

KOPPEKTHOCTH U aBTOMATU3UPOBAaHHbBIN anmnapar cereit [letpu.

I[PIHaMI/I‘IeCKI/Ie METOABbI TECTUPOBAHUA

Junamuueckue memoovl mecmuposanusi WUCIOJB3YIOTCA B  IpoOIEcce
BBITIONIHEHUS TiporpamMM. OHu 0a3upyroTcs Ha rpade, CBA3BIBAIOIIEM MPUYUHBI
omuOOK C 0XKMJAAEMBIMHU PEaKIUsIMHU Ha 3TH OIIMOKU. B mporecce TecTupoBaHus
HakaruBaeTcs: nHpopmarus o0 OomuOKax, KOTOpasl MCIONB3YEeTCS MPHU OICHKE
HaJiexKHOCTU U KauecTsa [1C.

JlnHamMu4eckoe TeCTUPOBAHUE OPUEHTUPOBAHO HA MPOBEPKY KOPPEKTHOCTHU
[1C na mHOXecTBe TecToB, mporonsembix mo [IC, B memsix mpoBepku u cOopa
naHHbIX Ha sTanax XKL u npoBeneHus u3MepeHus OTAEIbHBIX MTOKazarenen (41cio
OTKa30B, COOEB) TECTUPOBAHUS ISl OLICHKH XapaKTEPUCTUK KayeCTBa, YKa3aHHBIX
B TpeOOBaHUSX, MOCPEACTBOM BHIMOMHEHUsI cucteMbl Ha DBM. TectupoBanue
OCHOBBIBAETCS HA CHUCTEMAaTHYECKUX, CTATUCTUYECKUX, (BEPOSATHOCTHBIX) H
MMUTAIIMOHHBIX METO/IaX.

CucremaTH4eCcKME METOJIbl TECTUPOBAHUS ACISATCS Ha METOJbI, B KOTOPBIX
MporpaMMbl paccMaTPUBAIOTCS Kak "depHbIN SmuK" (MCmoib3yercs uHdopMaims
O pelIaeMoil 3ajade), ¥ METOAbl, B KOTOPBIX IpOrpaMMa paccMaTpPUBAETCS Kak
"Oenplii AMMK" (MCMOJIB3YETCSl CTPYKTypa MpOorpamMMbl). DTOT BHJ Ha3bIBAIOT
TECTUPOBAHUEM C YMPABJICHUEM MO JAHHBIM WUJIM YIPABICHUEM IO BXOY-BBIXOJY.
[leas — BBISICHEHHE OOCTOSITENIBCTB, MPU KOTOPBIX MOBEACHHE MPOTPAMMBI HE
COOTBETCTBYET e¢ crnerudukanuu. [Ipu ToM KOITMIeCTBO 0OHAPYKEHHBIX OIHOOK

B IIpOrpaMme ABJISICTCA KPUTCPUCM KauC€CTBA BXOJHOI'O TCCTUPOBAHMA.



[leapr AUHAMUYECKOTO TECTUPOBAHUS MPOTPAMM IO MPUHIHUIY '"YepPHOTO
amKa" — BBIABICHHE OJHUM TECTOM MAaKCHMaJIbHOTO 4YHCIIa OIMHOOK C
WCITOJIb30BAaHUEM HEOOJBIIOTO TTOIMHOKECTBA BO3MOKHBIX BXOIHBIX JAHHBIX.

Memoowl "uepnozo swuxa" odecrnevnBaroT:

e DKBUBAJIEHTHOE pa3OUEHMUE;
e aHANIW3 TPAHWYHBIX 3HAYCHUN;
« TmpuMeHeHHe (YHKIMOHATIBHBIX IHarpamMM, KOTOPbIE B COCIUHEHHH C

PEBEPCHUBHBIM aHAJIM30M JAOT JIOCTATOYHO TOJHYI HH(POPMAIHIO O

GYyHKIMOHUPOBAHUH TECTHPYEMOU MPOTPAMMBEI.

DKBUBAJIEHTHOE pa30MEeHNE COCTOUT B pa30MEHUH BXOJHOM 00JIaCTH JaHHBIX
IporpaMMbl Ha KOHEYHOE YHCIIO KJIACCOB 3KBMBAJEHTHOCTH TaK, YTOOBI Ka)KJbIi
TECT, SBIISIIOUIMICS NPEICTABUTEIEM HEKOTOPOro Kiacca, ObUl SKBHBAJIEHTEH
T000My IpyromMy TECTy 3TOro Kilacca.

Knaccsl 5KBUBaJIEGHTHOCTH BBIJAEISIOTCS IyTEM Iepedopa BXOAHBIX YCIOBHMA
U pa30ueHus ux Ha aBe wiu Oosiee rpymni. [Ipu 3ToM paznuyaroT 1Ba THIA KJIaCCOB
HKBUBAJIEHTHOCTHU: MPABUJIBHBIE, 3aJal0LIUE BXOJIHBIE JAHHbBIE JJIA IPOTPAMMBI, U
HENpPaBUJIbHbIE, OCHOBAaHHBIE HA 33JJaHUH OIIMOOYHBIX BXOJHBIX 3HAUEHUH.

Pa3paboTka TECTOB METOJOM 3KBUBAJIEHTHOI'O Pa30MEHMs] OCYILECTBIIAETCA
B JIBA 3Tala: BBIJCICHHUE KJIACCOB AKBUBAJIEHTHOCTH W NOCTPOEHHE TecTOB. lIpu
MOCTPOEHUU TECTOB, OCHOBAaHHBIX Ha BBIOOpPE BXOJHBIX JAHHBIX, MPOBOJAMUTCS
CUMBOJIMYECKOE BBIITOJIHEHHE ITPOTPAMMBI.

Memoo "6enoeo swuxa" TMO3BOJISIET UCCIIECIOBATh BHYTPEHHIOW CTPYKTYPY
IporpamMmbl, Mpu4YeM OOHApYKEHHE BCEX OLIMOOK B IMporpamme SBIAETCA
KPUTEPUEM HCUEPIBIBAIOIIETO0 TECTUPOBAHUS MapUIpyTOB TMOTOKOB (Trpada)
nepeaay ynpasieHUsl, CPEAN KOTOPBIX pacCMaTPUBAIOTCS:

« (a) KpuTepuil TOKpPBITUS ONEPATOPOB - HAOOp TECTOB B COBOKYIHOCTH

JOJDKEH 00ecnevnTh MPOXOXKACHHUE KaXI0ro OlepaTropa HE MEHEE OJHOTrO

pasa;



(6) xpuTepuili TeCTHpOBaHUS BETBEH (M3BECTHBIM KAaK MOKPBHITUE PEIICHHI
WU TIOKPBITHE IEPEeXOJ0B) - HAOOp TECTOB B COBOKYITHOCTH JOJIKEH
o0ecrneunTh MPOXOXKACHUE KaXJOW BETBU U BBIXOJA, MO KpailiHEel Mmepe,

OJIMH pa3s.

Kputepuii (6) COOTBETCTBYET MPOCTOMY CTPYKTYPHOMY TECTy W HamOoJjiee

pacnpocTpaHeH Ha mpakTuke. st y0BIETBOPEHUS 3TOT0 KPUTEPHUS HEOOXOIUMO

IIOCTPOUTH CHUCTEMY IYTEH, COAEPKALIYIO BCE BETBU MNporpaMmmbl. Haxoxaenwue

TAKOI'O OIITHUMAJBbHOI'O IMOKPLITUA B HCKOTOPBIX ClIYdasaX OCYHICCTBIIACTCA IIPOCTO,

a B IPYTUX ABJIICTCA OoJiee CIIOKHOM Baz[aqeﬁ.

TecTupoBanue Mo NPUHLHMITY "OENOro SIKUKa" OPUEHTUPOBAHO HA TPOBEPKY

MIPOXOXKJICHUA BCEX IMYTEHM MNPOrpaMM IIOCPEICTBOM IPUMEHEHUS IIyTEBOIO U

HMHUTAIIMOHHOI'O TCCTHUPOBAHUS.

Ilymegoe mecmupoganue TpUMEHSETCS HA YPOBHE MOJIyJiel U rpadoBoi

MOACIN IIPOrpaMMBI ITYyTEM BI)I60pa TCCTOBBIX CHTyaHHﬁ, IMIOATOTOBKHM AAaHHBIX M

BKIIIOYACT TCCTHUPOBAHUC CIICAYIOIUX 3JICMCHTOB!

OTIepaTOPOB, KOTOPHIE TOJDKHBI OBITh BBIMIOJHEHBI XOTsI Obl OJWH pa3, 0e3
ydyeTra OHIMOOK, KOTOpble MOTYT OCTaThCsi B Iporpamme H33a00JIbLIOro
KOJIMYECTBA JIOTHYCCKUX TMyTed ©  HEOOXOJUMOCTH  IPOXOKICHHUS
MOJIMHOXECTB 3TUX ITyTEH;

myTe 1o 3aJaHHOMY rpady MOTOKOB YIIPaBJICHUS ISl BHIABICHUS Pa3HBIX
MapHIpyTOB Tepeladl YIPaBICHUS C MOMOIIBIO MyTEBbIX MPEANKATOB, IS
BBIUKCIICHUS ~ KOTOPOTrO  co3daeTcss  Habop  TECTOBBIX  JaHHBIX,
rapaHTUPYIOMIMX TPOXOXKIeHHWE Bcex nyTted. OpHako Bce MyTH
MPOTECTUPOBATH OBIBAET HEBO3MOXKHO, TTO3TOMY OCTAIOTCSl HE BBHISIBIICHHBIC
OLLIMOKU, KOTOPHIE MOTYT MPOSIBUTHCS B MPOLIECCE IKCILTYaTAIINH;

OJIOKOB, pa3NEMIOMUX MPOTpaMMbl Ha OTACIIbHBIE YACTHOJIOKH, KOTOPHIC
BBITIOJIHAIOTCSL OJIMH pa3 WM MHOTOKPAaTHO TPU HAXOXKJIEHUU TyTeH B

IporpaMMe, BKJIIOYAIOUIMX COBOKYITHOCTh OJIOKOB peanu3alud OJHOU
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byHKIMK MO0 HAXOXKIEHUS BXOJIHOTO MHOXKECTBA JIAHHBIX, KOTOpoe OyaeT

HCITIOJIB30BATHCA IJIA BBIITOJITHCHUA YKA3aHHOT'O ITYyTH.

(I)yHKIII/IOHaJIbHOC TECTUPOBaAHUEC

[lenb (PyHKIMOHATBHOTO TECTUPOBAHUS - OOHAPY>KEHHUE HECOOTBETCTBHI
MEXJy pEaJbHbIM IIOBEJEHUEM pPEATU30BAaHHBIX (YHKUUH U  0XKHIAEMbIM
MOBEJECHUEM B COOTBETCTBUM CO crenudUKanued U UCXOAHBIMH TPEOOBAHUSIMU.
@OyHKIMOHAIBHBIE TECTHI JOJDKHBI OXBaThIBaTh BCE PEATM30BAaHHBIE (PYHKIIMU C
ydeToM Haubosiee BEpPOSTHBIX THUINOB  OHMIMOOK. TecToBblE  ClEHapuH,
OOBEAUHSIONINE OTIEIbHBIE TECThl, OPUEHTUPOBAHBI Ha MPOBEPKY KadyecTBa
pelieHus: QyHKIMOHAIbHBIX 3a7a4.

OYHKIIMOHAJIBHBIE TECThl CO3/IalOTCSl 10 BHEIIHUM CHelUpUKALUIM
byHkuii, mpoekTHol wuHOpMammu U 1o Tekcty Ha SAIl, oTHOcATCS K
(YHKIIMOHAJIBHBIM €r0 XapaKTEPUCTUKAM U IPUMEHSIOTCS Ha ATare KOMIUIEKCHOTO
TECTUPOBAaHUS W  HCOBITAHUWA JUII  ONpPENEJICHUS TOJHOTHI  pean3aluu
(GYHKIIMOHATIBHBIX 33/1a4 U UX COOTBETCTBHS HCXOIHBIM TPEOOBAHUSIM.

B 3amaun pyHKIMOHANBHOTO TECTUPOBAHUS BXOMT:

e WJICHTHU(PUKALNSI MHOXECTBA (DYHKIIMOHAJIBHBIX TPEOOBAHMIA;

e WJEHTU(UKALUS BHEIIHUX (YHKIHUI U MOCTPOCHUE MOCIEI0BATEIbHOCTEH
(GyHKUMNA B COOTBETCTBUU C MX Hcmosb3oBaHueM B I1C;- unentudukanums
MHO>KECTBa BXOJHBIX JTAaHHBIX KKIOW (PYHKIMH M OTpeaesieHue olnacten
UX U3MEHEHUS;

¢ TIOCTPOEHHE TECTOBBIX HAOOPOB U CLIEHAPUEB TECTUPOBAHUS (PYHKIUN;

« BBIBJICHUE U NPEJCTaBICHHE BceX (YHKUMOHAIBHBIX TpeOOBaHUH C
IIOMOIIBI0 TECTOBBIX HAO0OPOB M IPOBEJIEHUE TECTUPOBAHMS OLIMOOK B

IIPOTpaMMe U IPH B3aUMOJEUCTBUH CO CPEIOM.

TecThl, co3maBaemble 1O NPOEKTHOM HMHPOpPMALMU, CBSI3aHBI  CO
CTPYKTypamMu [JaHHBIX, aJrOpUTMaMHy, HHTepdeiricaMu MexAy OTIEIbHBIMU

KOMIIOHCHTAMU MW IIPUMCHAKOTCA JII TCCTUPOBAHHA KOMIIOHCHTOB H HX
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uHTepdericoB. OCHOBHasi 1esib - OOECIeYeHUEe MOJHOTHI M COTJIACOBAHHOCTH
peann30BaHHBIX QYHKIMK U UHTEP(HENCOB MEXKIY HUMHU.

KoMOuHupoBanHblii MeTon '"yepHOro summka' v "mpo3payHoro suiuka”
OCHOBAaH Ha pa30MeHuu BXOAHOU oOnacTu GyHKIUU HA T0100JIacTU OOHAPYKEHUS
ommbok. IlomobmacTh COAEPKUT OMHOPOAHBIE DIEMEHTHI, KOTOpPHIE BCE
00pabaThIBatOTCsI KOPPEKTHO JTMOO HEKOPPEKTHO. [[71s1 TecTupoBaHus mono0aacTu
MIPOU3BOAUTCS BBIMOJIHEHUE MPOrPaMMbl HA OJTHOM U3 3JIEMEHTOB 3TOM 00JIaCTH.

[Tpennocbuiku GyHKIIMOHATHHOTO TECTHPOBAHUS:

« KOppekTHOoe odopmiieHre TpeOOBaHUIl U OTpaHndYeHu# K kKadecTBy [10;
e KOppeKTHOe onucaHue wMojaenu (QynkiuonupoBanus I[IO B cpene

SKCIUTyaTallH y 3aKa34nKa,

« anekBaTHOCThb Mmojenu 10 3amanHOMY Kitaccy.

HNugpacrpykrypa npouecca rectupopanus 11C
[Tox uH@pacTpykTypoil mpouecca TECTUPOBAHUS TOHUMAETCS:
 BBIJEJIEHUE O0OBEKTOB TECTUPOBAHUS;
e TIPOBEJIEHUE KIAacCU(PHUKALMU OLIMOOK JUIsl paccMaTpUBAEMOIo Kjacca
TECTUPYEMBIX IIPOTPAMM;
e TMOATOTOBKA TECTOB, MX BBHIMOJIHEHHE W IOUCK PA3HOTO pojAa OIIHUOOK U
OTKa30B B KOMIIOHEHTAaX U B CUCTEME B LIEJIOM;
« cnyx0a MpoBeACHUS U YIIPaBICHHUE MTPOLIECCOM TECTUPOBAHUS;

e AHAJIN3 PC3YJIbTATOB TCCTUPOBAHMUA.

OO0beKkTBI TECTMPOBAHHUA - KOMIIOHEHTBI, TIpPYyIIbl KOMIIOHEHTOB,
nojcucteMbl M cucteMa. [lns kaxmoro u3 HUX GOPMHUPYETCS CTpaTerus
MpOBEICHUs TecTUpoBaHUA. Ecium 0OBEKT TEeCTUpPOBaHUS OTHOCUTCS K "Oernomy
AMUKY" WK "YepHOMY AIIUKY", COCTaB KOMIIOHEHTOB KOTOPOTO HEU3BECTHBIU, TO
TECTUPOBAHUE MPOBOJUTCS IMOCPEICTBOM BBOJa B HETO BXOJHBIX TECTOBBIX
JAHHBIX JIJIS TTOJIYYEHUs] BBIXOAHBIX JaHHBIX. CTpaTternyeckas 1ellb TECTUPOBAHUS

COCTOHUT B TOM, YTOOBI YOEIUTHCS, UTO KaXKblii pacCMaTPUBAEMBbI BXOIHON HAOOP
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JTAHHBIX COOTBETCTBYET OYKHJAEMbIM BBIXOJHBIM BBIXOAHBIX JaHHbIM. [Ipu Takom
MOJIX0/I€ K TECTUPOBAHUIO HE TPeOyeTCsl 3HAaHUSI BHYTPEHHEN CTPYKTYpPbI U JIOTUKH
00BEKTA TECTUPOBAHUS.

[IpoeKTUPOBIIUK TECTOB JOJLKEH 3arVISIHYTh BHYTPh '"UEpHOro sIuKa' u
UCCJIEeIOBAaTh JETalM MpOIecCCOB 00paOOTKM JaHHBIX, BOMPOCH OOECHeueHUs
3allATBl ¥ BOCCTAHOBJICHHWS JAHHBIX, a TaKkKe WHTEPPEHCh C APYyTHMH
nporpaMmMaMu M CHUCTEMaMH. DTO CIIOCOOCTBYET MOATOTOBKE TECTOBBIX JIaHHBIX
JIJISl TPOBEJICHUS TECTUPOBAHUS.

JIisi HEKOTOPHIX TUIOB OOBEKTOB TpPYINa TECTUPOBAHHUS HE MOXKET
CT€HEepUpOBaTh MPEJICTABUTEILHOE MHOMXECTBO TECTOBBIX HAa0OpPOB, KOTOpHIE
JIEMOHCTPUPOBAIU Obl (PYHKIIMOHAIBHYIO MTPABUJIBHOCTh pa00Thl KOMIIOHEHTHI MPH
BCEX BO3MOXHBIX HA0Opax TECTOB.

[TosTOMy mNpennoYTUTEILHBIM SIBIISIETCS MeToj '"Oenoro smumka", mpu
KOTOPOM MOXXHO HCIIOJIb30BaTh CTPYKTYpy OOBEKTa IS OpraHU3aIHH
TECTUPOBAHUS O PA3JIMYHBIM BETBSIM. Hamprmep, MOKHO BBINOJHUTH TECTOBBIE
Ha0OpBI, KOTOPbIE MPOXOJAT YEPE3 BCE ONEPATOPhl WIIM BCE KOHTPOJIbHBIE TOUKHU

KOMIIOHEHTA JJISI TOT'0, YTOOBI YOSAUTHCS B IPABUILHOCTH UX PAOOTHI.

MeToabl noucka OMIUOOK B MpOrpaMmax

Mexnynaponubsiii crangapt ANSI/IEEE-729-83 pasnenser Bce OmMOKU B
pa3paboTKe MporpamMM Ha CIEAYIOUIUE TUTIBL.

Owubra (error) - COCTOSHUE TMPOTPAMMBbI, TMPH KOTOPOM BBIJIAIOTCS
HEMPaBWIbHBIE PE3YJIbTAThI, MPUUYUHON KOTOPBIX SBIISIIOTCS U3bsSHBI (flaw) B
orepaTopax MPOTpaMMbl WJIM B TEXHOJIOTHYECKOM Ipollecce €€ pa3padOTKH, YTO
OPUBOJAUT K  HENPAaBWIBHOM  MHTEpPHpETallMd  UCXOIHOM  uHdopmaiuwy,
CJIeIOBATENIbHO, U K HEBEPHOMY PEIICHUIO.

Hegexm (fault) B mporpamme - creacTBre OMMOOK pa3paboTurKa Ha JTFOOOM
13 ITANoB Pa3pabOTKH, KOTOPAsi MOXKET COACPIKATHCS B UCXOJIHBIX UJIH MTPOCKTHBIX

CHCHI/I(l)I/IKaI_II/IHX, TCKCTax KOAOB IIPOrpamm, BKCHHyaTaHHOHHOﬁ JOKYMCHTAIWA U
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T.1. B mporiecce BBIMOTHEHUSI MPOTPAMMbI MOXKET ObITh OOHApyX eH Ne(heKT WIH

cOO1.

Omkxkas (failure) - 3TO0 OTKIIOHEHHE TPOrPaMMbl OT (DYHKIIMOHUPOBAHUS WIIH

HEBO3MOXKHOCTH IIPOTPAMMBI BBITIOTHATH (DYHKIIMH, ONIpeIeSIeHHbIE TPeOOBAHUAMHU

U OrpaHUYEHUSIMH, YTO paccMaTpHUBAETCS KakK COObITHE, CIOCOOCTBYIOIIEE

nepexoay MporpaMmbl B HEPAOOTOCTIOCOOHOE COCTOSIHUE M3-3a OMMOOK, CKPBITHIX

B Hel nedexToB wiu cb6oeB B cpeae (QyHKIHOHUpOBaHUSA. OTKa3 MOXKET OBITH

PE3YIABTATOM CIEAYIOUIUX TPUYHH:

ommnbouHas crienuduKaIus Wik MPOIyIeHHOe TpeOoBaHKe, O3HAYAIOIIIEE,
4T0 crnenupuKanus TOYHO HE OTpakaeT TOro, 9YTO MPEAroaral
MOJIb30BAaTENb;

cnenuuKaus MOXET CcojAep)KaTh TpeOoBaHHE, KOTOPOE HEBO3MOMKHO
BBITIOJIHUTH Ha JJAHHOW aImapaType U MporpaMMHOM O0ECTICUCHHH;

MPOEKT MPOTPAMMBI MOKET COJepkKaTh OMMOKK (Hampumep, 0a3a JaHHBIX
CIIPOCKTUPOBaHa 0€3 CPEe/ICTB 3alIUThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA
MOJIK30BaTelIsl, a TpeOyeTCs 3alIuTa);

mporpaMma  MOXET OBITh  HENpPaBWIBHOW, T.€. OHA  BBIMOJHIET

HECBOMCTBEHHBIN AJITOPUTM HUJIN OH PCAJIM30BAH HC ITOJHOCTBIO.

Ommdkn Ha 3Tamax mnpouecca TecTUpoBaHuMsi. [IpuBeneHHBIE THUIIbI

omuOoK pacrpenenstorcs no stanam KL u UM COOTBETCTBYIOT TaKW€ UCTOYHUKH

HNX BO3BHHMKHOBCHUA:

HETNpeTHAMEPEHHOE OTKJIOHEHUE pa3pabOTYMKOB OT pabovmMX CTaHIAPTOB
WIH TJIAHOB peasln3alliu;

cneruukanuu  QYHKIIMOHAIBHBIX W  HUHTEPHEHCHBIX  TpeOOBaHMIA
BBITIOJTHEHBI 0€3 COONIONCHUS CTaHAApTOB pPa3paOOTKH, YTO MPHUBOIUT K
HapyIIEeHUO0 (PYHKITMOHUPOBAHUS POTPAMM;

OpraHu3aluy mporecca pa3paboTKH - HECOBEPINEHHAsS WM HEIOCTATOYHOE

VOpPaBJICHHE PYKOBOIAUTENIEM MPOEKTa pecypcamMH  (YeJIOBEUYECKUMH,
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TCXHUYCCKHMMM, IIPOIrpaMMHBIMH H T.I[.) H BOIIpOCaMH TCCTUPOBAHHA H

HHTCTIpallu 3JICMCHTOB IIPOCKTA.

PaccmoTpum mporiecc TeCTUpOBAaHUS, UCXOAS U3 PEKOMEHJIalMil cTaHaapTa
ISO/TEC 12207, u npuBeneM TUIBI OIMMOOK, KOTOpble OOHAPYXKUBAIOTCA Ha
kax oM npouecce KII.

Ilpoyecc paspabomxu mpebosanuti. Ilpu omnpeneseHud HCXOTHOU
KOHLEMIUA CUCTEMbl M UCXOJHBIX TPEOOBAaHUN K CUCTEME BO3HUKAIOT OIIMOKH
AHATUTUKOB TIpU CHEeNU(PUKAIUA BEPXHETO YPOBHS CHUCTEMBI M TOCTPOCHHH
KOHLETITyaJIbHOU MOJIENIU MTPEAMETHON 00J1aCTH.

XapakTepHbIMHU OLIMOKAaMH 3TOT0 MpoLecca SBIISIOTCS:

* HEaJEeKBATHOCThH clenu(puKauu TpeOOBaHUN KOHEYHBIM IOJIb30BATEIISM;-
HEKOPPEKTHOCTh  crnenudukanuu  B3aumojnencteuss [10  co  cpenoit
(YHKIIMOHUPOBAHUS UIIU C MTOJIb30BATEISIMU;

* HECOOTBETCTBHE TPEOOBAHMI 3aKa3uMKa K OTAEIbHBIM M OOIIMM CBONCTBaAM
I10;

¢ HEKOPPEKTHOCTh OMHUCAHUS (DYHKIIMOHATBHBIX XapaKTEPUCTHK;

* HEOOEeCNEeYEHHOCTh HMHCTPYMEHTAIbHBIMU CpPEACTBAMU BCEX AaCHEKTOB

peanu3zanuy TpeOOBaHUI 3aKa3uuKa U JIp.

Ilpoyecc npoexmuposanus. OMMOKA TPU MPOEKTUPOBAHUU KOMITIOHEHTOB
MOT'YT BO3HHMKATh IPU ONHCAHUU AJIITOPUTMOB, JIOTMKW YIPABICHUS, CTPYKTYpP
JIAaHHBIX, WUHTEpP(ENCcOoB, JIOTUKH MOJEIUPOBAHMS IOTOKOB JaHHBIX, (OpMaTOB
BBOJIa-BbIBOJIA U JIp. B OCHOBe 3TuX OmMOOK jexaT AedeKThl creruduKanuii
AHAJTUTUKOB W HEAOPAOOTKH IPOCKTUPOBIIUKOB. K HHUM OTHOCSTCS ONIMOKH,
CBSI3aHHBIE:

« CcompeneiieHreM uHTepdeiica moab30BaTes o CPeaoi;
e ¢ omnucanueM (GyHKIUH (HEaJAeKBaTHOCTh IIEJIEM W 3ajady KOMITIOHEHTOB,

KOTOpbIE OOHAPYKUBAKOTCS MIPU MTPOBEPKE KOMILIIEKCA KOMIIOHEHTOB);
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C ompenereHueM Imporecca 00padoTku WH(OpMAIMKU U B3aMMOJIECHCTBUS
MEXIy  TporeccamMu  (pe3yibTaT  HEKOPPEKTHOTO  ONpeeNICHUs
B3aMMOCBSI3€l KOMIIOHEHTOB U TIPOIIECCOB);

C HEKOPPEKTHBIM 3aJaHMEeM JIaHHbIX W HX CTPYKTyp IpHU OIKUCAHUU
OTJICTBHBIX KOMITOHEHTOB U [1C B memowm;

C HEKOPPEKTHBIM OTTMCAaHUEM AITOPUTMOB MOJTYJICH;

C ONpEeIeIeHHEeM YyCIOBUH BO3HHKHOBCHHS BO3MOXHBIX OIIMOOK B
porpamme;

C HAPYIICHUCM IIPUHATBIX OJIA IIPOCKTA CTAHAAPTOB U TEXHOJIOTHIA.

Oman Kkooupoeanus. Ha JNaHHOM »3Tane BO3HUKAIOT OIIMOKH, KOTOpbIE

SBIISTFOTCSL PE3YJIHTATOM J1e(PEKTOB MPOECKTUPOBAHMSI, OMITUOOK MPOTrPAMMHUCTOB U

MEHEIPKEpOB B Ipollecce pa3pabOTKU U OTIAAKU CUCTeMbL. [IpuumHON ommbok

SABJIAROTCA:

OCCKOHTPOJIbHOCTh 3HAYEHUH BXOJHBIX TapamMeTpoB, WHIEKCOB MAaCCHBOB,
napaMeTpoB LIUKJIOB, BBIXOHBIX Pe3yJIbTaTOB, Aejienus Ha O u 1ip.;
HEeTpaBWIbHAs 00pabOTKa HEPETYSAPHBIX CUTyalluidi NpH aHadu3e KOJIOB
BO3BpaTa OT BBI3bIBAEMBIX MOAIPOrpaMM, (PYHKIIUN U JIp.;

HapylIeHUe CTaHJIapTOB KOJIMPOBAHUS (oxue KOMMEHTapHH,
HEpaIMOHAJIBLHOE BBIJCICHUE MOAYJIEH U KOMIIOHEHT U JIp.);

WCIIOJIb30BaHUE OJHOTO MMEHM JIJIsi 0003HAYEHHUS Pa3HbIX OOBEKTOB WIIU
pa3HBIX HMMEH OJIHOrO  OOBEKTa, IUIOXas MHEMOHHMKAa  HMCH;-
HECOIVIACOBAaHHOE BHECCHHE M3MCHEHHMH B  NporpaMMy  pa3HbIMU

pa3paboTYMKaAMU U JP.

Illpoyecc mecmuposanua. Ha >ToM mpoliecce OIIMOKH JOMYCKAIOTCS

nporpaMmMucTaMm M TCCTHUPOBIOMKAMU IIPU BBIIIOJIHCHWH TCXHOJIOTUH C60pKI/I u

TCCTUPOBAHHA, BI)I60pa TCCTOBBIX Ha60p0B U CHCHApHUCB TCCTUPOBAHHA H [p.

OTka3pl B nporpaMMHOM O6€CHCIIGHI/II/I, BbI3BAHHBLIC TAKOI0 poaa OH_II/I6KaMI/I,
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JOJOKHBI BBISIBIISITBCS,, YCTPAHSATHCS W HE OTPAXKAThCS HA CTATUCTHKE OIIMOOK
KOMIIOHEHT ¥ POrPaMMHOI0 00€CIIEYEHUSI B LIETIOM.

IIpoyecc conpogoorcoenus. Ha nponecce conpoBOXKACHUS 00OHAPYKUBAIOTCS
OMMOKKM, TPUYMHOW  KOTOPBIX  SIBISIIOTCS  HEAOpabOTKHM U J1e(PEeKTHI
IKCIUTYaTaI[HOHHOM JOKYMEHTAIUH, HEOCTAaTOYHbBIE MOKa3aTeH
MOIU(ULIMPYEMOCTH U yIOOOYMTAEMOCTH, a TaKKe€ HEKOMIETEHTHOCTHb JIHII,
OTBETCTBEHHBIX 3a CONpPOBOXKJEHUE u/unu ycosepuieHcTBoBanue [1O. B
3aBHCHUMOCTH OT CYIIHOCTH BHOCHMBIX HM3MEHEHHUH Ha JTOM JTame MOTYT
BO3HUKATh MPAKTUYECKH JII0Oble OMIMOKH, aHaJOTHYHbIE paHee MEePEeYUCIICHHBIM
OLIMOKaM Ha MPeAbIAYIINX dTamax.

Bce ommOku, KOTOpble BO3HUKAIOT B MPOrpaMMax, MPUHATO MOAPa3AesaTh
Ha CJIEAYIOLIUE KIacChl:

e JIOTMYECKHUE U PYHKIMOHAIbHbIEC OIINOKH;

+ OMmMOKH BHIYMCIICHUI 1 BPEMEHU BBINOJIHEHUS;

« OomMOKH BBOJA-BBIBOJIAa U MAHUITYJIMPOBAHUS JaHHBIMU;
« OowWUOKU UHTEPENCOB;

e OmMOKK 00beMa JaHHBIX H JIP.

Jlocuueckue owubKky SBASIOTCS MPUYMHON HAPYIICHHS JIOTUKH aJTrOpUTMA,
BHYTPEHHEI HECOTJaCOBAHHOCTH IMEPEMEHHBIX U OINEPAaTOpOB, a TaKXKe IMpaBUII
nporpaMMupoBanusa. DOyHKIMOHATBHBIE OMIMOKH - CIEICTBUE HEMPaBHIBHO
oTnpeieNeHHBIX (QYHKIUN, HAPYIICHUS MOpPsAKa UX MPUMEHEHHUS WM OTCYTCTBHS
HOJHOTHI UX pean3alnuu 1 T.J.

OwubKku 6vluucienuti BO3HUKAIOT MO MNPUYMHE HETOYHOCTH HCXOJHBIX
JAHHBIX W PEAJU30BAHHBIX (OPMYIJI, MOTPEIIHOCTEN METOJ0B, HENPaBHIBLHOTO
NpUMEHEHHs ONepanuil BhYUCICHUM uiau omepaHnoB. OmuOKH BpeMeHH
BBINIOJIHEHUS CBSI3aHbl C HEOOecHedYeHHeM TpeOdyeMol CKOpOCTH 0o0paboTKH

3aIIPOCOB WK BPCMCHHU BOCCTAHOBJICHUSA ITPOIrPAMMBI.
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Owubxku  6600a-6bi600a W  MAHUNYJIWPOBAHUS JAHHBIMU  SIBIISIOTCS
CJIEJICTBUEM HEKa4eCTBEHHOM MOATOTOBKU JAHHBIX JJIS BBHIIIOJHEHUS IPOTPaAMMBI,
cOOEB MPHU 3aHECEHUH UX B 0a3bl TaHHBIX WM IIPU BBIOOPKE U3 HEE.

Owubrku unmepgpetica OTHOCATCS K OIIMOKAM B3aMMOCBSI3M OTIEIbHBIX
AJIEMEHTOB JIPYT C JAPYTOM, YTO MPOSBIISICTCS MPHU Mepeave JaHHBIX MEXIY HAMH,
a TaKXKe MPU B3aUMOJICHCTBUU CO Cpeaor (DYHKIIMOHUPOBAHUS.

Owiubxu 06vema OTHOCATCS K JTaHHBIM U SIBJSIIOTCS CIIEJICTBUEM TOTO, UTO
pearn30BaHHBIE METOMBI JOCTYNa W pa3Mepbl 0a3 JaHHBIX HE YJIOBJIECTBOPSIOT
peabHBIM 00beMaM HH(POPMAIIUKA CUCTEMBI WJIM UHTEHCUBHOCTU UX 00PabOTKH.

[IpuBeeHHBIE OCHOBHBIE KJIAcChl OLIMOOK CBOWMCTBEHHBI Pa3HBIM THUIIAM
KOMIOHEHTOB 110 m mposBIAOTCA OHM B IporpaMmax Io pasHomy. Tak, mpu
pabore ¢ b/] Bo3HUKAIOT OMIMOKM MPEACTABICHNS] 1 MAHUITYJIUPOBAHUS JTAHHBIMH,
JIOTUYECKHE OIUOKHY B 33JJaHUU MPUKIIATHBIX MPOLIETYP 00paOOTKH TaHHBIX U JIp.

B mnporpammax BBIYMCIUTENBHOTO XapakTepa MpeoliaafaoT OMIHOKH
BBIUKCIICHUN, a B MpOrpaMMax yMOpaBJIeHUs M OOpabOTKH - JIOTUYECKHE W
¢ynkunoHansHele  ommOku. B IIO, koTOopoe COCTOMT W3 MHOXECTBa
Pa3HOIUIAHOBBIX MPOTPaAMM, PEATH3YIONINX pa3Hbie (YHKIIMHU, MOTYT COJIEPKATHCS
omuOKu pa3HeiX TUNOB. Ommbku wuHTEphEelcoB U HapylieHue oObema
XapaKTepHBI JJIs1 JTF0OOTr0 THMA CUCTEM.

AHanu3 TUNOB OMIMOOK B MPOTpaMMax SIBJISIETCS HEOOXOAUMBIM yCIOBUEM
CO3/IaHWsl TUTAHOB TECTHPOBAHHSI W METOJIOB TECTUPOBAHUA I OOECIICYCHHS
npaBuibHOCcTH [10.

Ha coBpeMeHHOM »sTame pa3BUTHS CPEACTB NOAJEPKKH paszpabotku [10
(CASE-TexHomoruu, OOBEKTHO-OPUEHTHPOBAHHBIE  METOABI W CPENCTBA
MPOCKTUPOBAHUS MOJIETIEH U TIPOTPaMM) MPOBOAUTCS TAaKOE MPOSKTUPOBAHUE, TIPH
kotopoM [IO 3ammmiaercs ot HamboJiee THUMHYHBIX OIMMOOK M TEM CaMbIM
IpeIOTBpaIIaeTCs MOSBICHUE MPOTPAMMHBIX AE(PEKTOB.

Hcerounnku ommbok. OmuOku MoryT OBITH ITOPOXKICHBI B IIpoIecCe

pa3pabOTKH MPOEKTa, KOMIIOHEHTOB, KOJa U JOoKyMeHTaluu. Kak mpaBuio, oHU
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OOHApyXUBAIOTCS MPHU BBIIOJHEHUU WIM CONPOBOXKIEHUU MPOrPaMMHOTO
o0ecrieuyeHus B CaMbIX HEOXKHUIAHHBIX U Pa3HbIX €€ TOUKaX.

Hekoropbsle ommOKM B mporpaMMme MOTYT OBITh CIEACTBUEM HEAOPAOOTOK MpH
OIpe/eNICeHUN TpeOOBaHUM, MPOEKTa, I'eHepaluuu Kojaa wid AokyMeHTanuu. C
JIPYTOil CTOPOHBI, OLTMOKM MOPOXKAAIOTCS B Mpoliecce pa3padOTKU MPOrpaMMbl WU
UHTEPPENCOB €€ DBJIEMEHTOB (HAampuMep, NpPU HaApYLIEHWU NOpAJKa 3aJaHHs
apaMeTPOB CBSI3U - MEHBIIIE WU OoJIbllE, YeM TpeOyeTcs U T.I1.).

[TpyunHON MOSBIEHUS OLIMOOK — HEMOHMMAaHHE TPeOOBAaHUM 3aKa3uMKa;
HETOYHas creundukaius TpedoBaHui B JOKYMEHTaX MPOeKTa U Ap. ITO MPUBOIUT
K TOMY, YTO pEaJIU3ylOTCSd HEKOTOpble (YHKIMU CHCTEMBI, KOTOpblE OYyIyT
paboTaTh HE Tak, Kak Mpejaraer 3aka3yuk. B CBA3M C 3TUM HOPOBOAUTCS
COBMECTHOE OOCYXKICHHE 3aKa3uuKOM U pPa3pabOTUYMKOM HEKOTOPBIX JeTajeit
TpeOOBAHMI JIJIS1 UX YTOUHEHHUS.

Komanaa pa3paboTUMKOB CHCTEMBI MOKET TaK)K€ M3MEHUTh CHUHTAKCHUC U
CEMAHTUKY ONUCaHUs cucTeMbl. OJHAKO HEKOTOpbIE OIIMOKH MOTYT OBITH HE
oOHapy>keHbl (HampuMmep, HENpaBUJIbHO 3aJaHbl MHAEKChl WM 3HAYCHHS

MEPEMEHHBIX ITUX ONEPATOPOB).

Knaccndpukanus ommd0OK U TeCTOB

Kaxnmass  opranmumzamusa, paspaOarteiBatomas [IO  oOmiecuctreMHOro
HA3HAUCHUS, CTAJIKWBACTCS C TMpolJjeMaMu HaxXoxAeHUs omuook. [losTomy
MPUXOAUTCS KJIACCU(PUIIUPOBATH TUIBI 0OHAPYKUBAEMBIX OUIMOOK U OINpPEACNIAThH
CBOE OTHOIIICHUE K YCTPAHEHHUIO ITUX OLIUOOK.

Ha ocHoBe MHOTONETHEW NesITeNnbHOCTH B oOnactu cosnanus [1O pasHbie
bupMBI CcO3/1aNK CBOIO KiacCU(pUKAIMIO OIMMOOK, OCHOBAaHHYIO Ha BBISBICHUU
NPUYUH MX MOSIBJICHUS B Mpoliecce pa3paboTKu, B (PYHKUMUSIX U B 00JIacTH
byHkunoHanbHOM nesreasHoctH [10.

N3BeCTHO MHOIO pa3IMYHBIX TOJAXOJOB K KIaccHU(pUKAIMKU OIIHOOK,

pPacCMOTPUM HEKOTOPBIE U3 HUX.
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Dupma IBM pa3pabdorana moaxosa K KiracCu(HUKAIIUA OIIMOOK, Ha3bIBAGMBIN
opToroHaJibHOW  Kiaccudukanuend  naedekro. Ilogxon  mpemycmarpuBaeT
pazOueHrne OmMUOOK MO KATeTOPHSAM C COOTBETCTBYIONIEH OTBETCTBEHHOCTHIO
pa3pabOTYMKOB 3a HUX.

Cxema knaccupUKaiy He 3aBUCHT OT IIPOJIYKTa, OPraHU3aIuu pa3padOTKu
1 MOXET MPUMEHSTHCA KO BceM cTaausamM pazpadotku [10 paznoro HazHaueHus. B
tabiauie 1 mpuBeAEH CHHCOK OIMMOOK COIVIACHO JaHHOM KilacCH(UKAIUU.
Hcmonb3ys 3Ty TabauIy, pa3paboTIMK MMEET BO3MOXKHOCTh HIACHTH(HUITUPOBATH
HE TOJIBKO THUITBI OMMOOK, HO M MECTAa, T MPOITYIIEHBI WM COBEPIICHBI OMINOKH.
[IpenycMoOTpeHbl cCUTyalluK, KOTJa HalieHa HeUHHUITMAIU3UpOBaHHAs TTIepEeMEHHAs
VTV HHUITHATA3UPOBAHHON TTEPEMEHHOM MPUCBOSHO HETPABIIIBHOE 3HAUCHHE.
OpTOroHANLHOCTh CXEeMbl KJacCHU(UKAIIMU 3aKII0YaeTcs B TOM, 4TO Jt0OOH ee

TCPMUH IMPHUHAOJTICIKHUT TOJILKO OI[HOﬁ KaTCropuu.

Ta6muma 7.1. OproronaneHas kinaccudukamnus aedexror IBM

Konreker Kunaccudpuxanus negexron
OIIUOKHN
OyHKIMA Ommbku  uHTepdeicoB KOHEeuHbIX mnonb3oBareneit 110,

BbI3BAHHBIE aNNapatypod WM CBSI3aHbl C TIJ100aJbHBIMU

CTPYKTYpaMu JAaHHBIX

HuTepdeiic Ommbky BO B3aMMOJACHCTBUU C JIPYTMMU KOMIIOHEHTAaMH, B
BbI30BaX, MakKpocax, YIpPaBIAIOMMX OJIOKaX WJIM B CIIUCKE

apaMeTpoB

Jloruka Ounbku B mporpaMMHOM JIOTUKE, HEOXBAYCHHOUN BajuJaIluei,

a TaK>Xe B UCIOJIb30BAaHMHU 3HAYCHUM IICPCMCHHBIX

[IpucBauBanne | OmMOKKM B CTPYKTYype€ MAaHHBIX WIM B HHUIMAIA3ALUU

IICPECMCHHBIX OTACIIBHBIX yacTen IIporpaMmabl

3amuknuBanue | OmmOKM, BBI3BaHHBIE  PECYpCOM  BPEMEHH,  pPEabHbIM

BPCMCHCM WJIMA Pa3JICJICHUCM BPCMCHHA

Cpena Ommbku B peno3uToOpuu, B YNPABICHUU HU3MEHEHUSIMH WU B
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KOHTPOJIMPYEMBIX BEPCUAX MPOEKTA

AJroputm Ommbku, cBa3aHHble C oOecreyeHueM 3((PEeKTUBHOCTH,

KOPPEKTHOCTH AJITOPUTMOB WM CTPYKTYP JAHHBIX CUCTEMBI

I[OKYMCHT&HI/IH Ommbku B 3ammcsax JOKYMCHTOB COIIPOBOXACHHUA WJIN B

nyOIuKanusx

JpyrumMu cioBamH, TpoOcieXuBaeMas oOmHMOKka B CHCTEME JIOJDKHA
HAXOAMUTHCS B OJTHOM U3 KJIACCOB, YTO JACT BO3MOKHOCTh Pa3HbIM pa3zpaboTunKam
KJ1accu(UIIMPOBATH OMMOKH OJJMHAKOBBIM CITIOCOOOM.

@Qupma Hewlett-Packard wcnonp3oBasia kinaccudukanuo byda, ycTaHOBUB
MIPOLICHTHOE COOTHOIIIEHHUE OMMOO0K, oOHapykuBaembix B [10 Ha pa3HBIX cTagusx
pa3palboTKu (pUCYHOK 1).

DTO COOTHONICHHE — TUIUYHOE ANl MHOTUX (QupM, nmpousBogsmux 110,
UMEET HEKOTOPbIE OTKJIOHEHHUSI.

Uccnenosanus pupm IBM noxkazanu, yem mo3xe oOHapyKUBaeTcs OmMOKa
B IIpOrpaMMe, TEM JOPOKe 00XOTUTCS €€ UCIIPABIICHUE, 3Ta 3aBUCUMOCTh OJIM3Ka K
AKCIOHEHIIMaIbHOM. Tak BoeHHO-Bo3aymiHble cuiibl CIIA oneHuwi I CTOMMOCTb
pa3pabOTKKU OJTHOM MHCTPYKIMH B 75 M0JUIApOB, @ €€ CTOMMOCTh COIPOBOXKICHUS

coctaBisier 0koJo 4000 momiapos.

B VIIPABJICHHH JTaHHBIMH

B KOZIe
6%
B JOKYMEHTALIHH
B BBEIUHCIIEHHAX 19%
tu, 5% | B TpedOBAHIIX
4%
B JIOTHKE 32 % 5% B ammaparype

B HHTETPaITHH

Pucynox 1. IIporienTHOE cOOTHOLIEHUE OMIMOOK TIpH pazpadborke 10
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Onpenenenue Tecra. /[ NpoOBEPKU NMPABUIBHOCTU IIPOTPaMM CIIELUAIBHO
pa3padaTbIBAIOTCS TECTbl M TECTOBbIe JnaHHble. llom mecmom mnoOHUMAaeTcs
HEKOTOpas Iporpamma, IpelHa3HayeHHas AJii MPOBEPKH PpabOTOCHOCOOHOCTH
JIpYrol mporpamMMmbl U OOHapyKeHHs B HEl OIMOOYHBIX cUTyauuil. TecToByro
IIPOBEPKY MOKHO IIPOBECTHU TAKIKE IIyTEM BBEICHHUS B IPOBEPAEMYIO IPOIpPAMMY
OTJAaI04YHBIX ONEpPaTOpPOB, KOTOpble OYyJIyT CUTHAIU3UPOBATh O XOJE €€
BBITTOJTHEHUS U TTOJyYEHUS PE3YIbTATOB.

Tecmosvie OanHble CITyKaT IJi IPOBEPKU PabOThI CUCTEMBI U COCTABIISIOTCS
pa3HbIMHM CIIOCOOAMU: T'€HEPATOPOM TECTOBBIX JAHHBIX, MPOEKTHOM IpyNIoON Ha
OCHOBE BHEMAILIMHHBIX JOKYMEHTOB WJIH UMEIOIUXCS (PailyioB, MOJIb30BATEIEM 110
cnenudukanusaM TpedoBanuil u p. O4eHb 4acTo pa3padaThIBAIOTCS CHEIUATbHBIC
(GbopMbl BXOJIHBIX JIOKYMEHTOB, B KOTOPBIX OTOOpa)kaeTcsi MPOLECC BHIOJIHEHUS
IPOrpaMMBbI C TOMOILBIO TECTOBBIX JTaHHBIX. CO3/1a0TCS TECTHI, IPOBEPSIOLIHE:

« TOJHOTY (DyHKLUH;
e COIJIACOBAHHOCTb UHTEP(ENCOB;
« KOPPEKTHOCTH BBIMIOJHEHUS (PYHKIMNA U MPABUIBHOCTD (DYHKIIMOHUPOBAHHUS

CUCTEMBI B 3aJJaHHBIX YCIOBUAX;- HaJIE)KHOCTb BBIIIOJHEHUS CUCTEMBI;

e 3alIUTy OT cOOEB ammapaTypbl U HE BBIBICHHBIX OIIMOOK H JIp.

TecToBble JaHHBIE TOTOBATCS KakK JJIS MPOBEPKHU OTIEIbHBIX MPOrPaMMHBIX
AJIEMEHTOB, TaK W JJi TPYII OpPOrpaMM WM KOMILJIEKCOB Ha Pa3HBIX CTaAUSIX
nmpoiiecca pazpabotku. Ha pucyHke 2 mpuBeneHa Kiaccu@uKanus TECTOB

MIPOBEPKH MO 0OBEKTaM TECTUPOBAHUS Ha OCHOBHBIX 3Tanax pa3padO0TKH.
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Tectipoparmmie  Tectiporanize Tectiporariie Tecmipoganiie
crieLn i IKAL NI MpOrpanmM KOMILTIEKCA IIPII HCTIBLITAHI X
Tects mpoBeprar Tece! npoBepri: TecTs! mpoBepra: TecTs! npoBepEEL
— [KVIHOTBI H COLTACO—| | — CIPYKIVPBIIPOIPang- [~ CIPYKIVPBI KOMITICK ~ COOTBETCTBHA Tpe—
BAHHOCTH (PYHKIBHT MEL ca » OOBAHITAMG
— COITACOBAHHOCTIL — BbMHCTCHINT HIpe- | — HHIepdeiica Konmo— — ¥IOOCTBA YCTAHOBK
HHTepdeiicon OGPAZORAHIA TAHHELL HEHT: paGoueil BepCInL
— [IVIHOTHI BROIOTHAST |- OTPAHHMCHIL [0 — pabOTBI KOMITICKCA
MBLX (DYVHRIDI TIANATIL HA COOPYIOBAHHI,

MHorue THUMIbl TECTOB TOTOBSITCS 3aKa3uWKOM [UJIsi TIPOBEPKU PabOTHI
nporpaMMHOi cucteMbl. CTpyKTypa M COJIEpKAHHUE TECTOB 3aBUCAT OT BHUJA

TCCTUPYCMOI'O 3JICMCHTA, KOTOPLIM MOKCT OBITH MOAYJIb, KOMIIOHCHT, TI'PYIIIIa

1

— INTHTEEHOCTH HCTIO
HEHIA,
— [OTHOTEI PELicHI
37aY KOMITIEKCA

— YI0GCTEA HHTCPEH

Ca TO/E30BATEIA:
— VIOGCTEA MOTHIIRA
LHH H COMPOBOAICHIHS

Pucynok 2. Knaccudukanus TecToB IpoBEPKU

KOMIIOHCHTOB, ITIOACHUCTEMA HJIM CHUCTCMA. HCKOTOpBIC TCCThI 3aBHCAT OT LICJIHU U

HGO6XOI[I/IMOCTI/I 3HaTb. pa60TaeT JAU CUCTEMA B COOTBCTCTBHH C €C IIPOCKTOM,

YAOBJIETBOPEHBI JIM TPEOOBAHUS W Y4YacTBYET JIM 3aKa34MK B MPOBEpKE PabOThI

TCCTOB U T.II.

TecTpl MHTErpMPOBAHHOM cHCTEMbI. TeCTbl U1 IPOBEPKU OTAEIBHBIX

JIEMCHTOB CHCTEMBbI MW TCECThI HHTCI‘pHpOB&HHOfI CHUCTEMBI HMCIOT O6I]_II/IC n

OTJIMYUTENbHBIC YepThl. Tak, Ha pUCYHKE 3 B KaueCTBE NIpuMepa MpUBeJcHa CXeMa

HHTCIpallku I'OTOBBIX OTTCCTUPOBAHHBIX 3JICMCHTOB. B nen 3aJaHbl CBA3HU MCIKIAY

pPa3HBIMM YPOBHSIMU TeCcTUpOBaHus uHTerpupyemon I1C.
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TectH—
pOBaHHE
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TectH—

pPOBaHHE
B

POBaHHE
A

€CTH—
POBaHHE
A E

POBaHHE
B. C

F

TectHpoBanHe
HHTeTPallHH 31eMeHTOB
A B CDEG

Pucynoxk 3. UnTerpupoBaHHOE TECTUPOBAHUE KOMIIOHEHT

Kaxnplii KOMIIOHEHT 3TOM CXEMbl TECTHUPYETCS OTHEIbHO OT APYrux
KOMIIOHEHTOB C MOMOIIBIO TE€CTOB, BKJIOYAIOIIUX HAOOPHI JaHHBIX U CIICHAPHH,
COCTaBJICHHBIE B COOTBETCTBHH C UX TUNIAMU U (PYHKITUSIMHU, CTICIIUPUITUIPOBAHHBIC
B MPOEKTE CHUCTEMBI. TE€CTUPOBAHHE MPOBOJAUTCS B KOHTPOJBHOW ONEPALMOHHOMN
Cpele Ha MPENONPENCICHHOM MHOXECTBE TECTOBBIX JAHHBIX M OIEpalUsX,
MIPOU3BOJAMMBIX HAJI HUMH.

TecTbl oOecrneunBalOT MPOBEPKY BHYTPEHHEH CTPYKTYpbl, JIOTUKH U
TPAaHUYHBIX YCIOBUM BBIITOJTHEHHUS ISl KAXKA0TO KOMITOHEHTA.

TecT ucHbITaHUl CHUCTEMBI B COOTBETCTBUM C TPEOOBAHUSIMHU 3aKa3uHMKa
MPOBEPSICTCS B pEAIbHOM cpele, B KOTOpOW cucrteMa OyleT B JalibHeHIem

(GyHKIIMOHUPOBATD.
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Cay:x0a tecrupoBanms I1C

3a (QyHKIIMOHAIBHBICE W HCIIOTHUTEIbHBIE TECThl HECYT OTBETCTBEHHOCTH
pa3pabOTYUKH 3aKa34YHMK, OH OOJIbIIE BIUSET HA COCTaBICHUE TECTOB UCIBITAHUNA U
WHCTAJUISALIUA CUCTEMBI.

Jist 9THX 1enel, Kak MpaBWiIo, co3aaercs ciyxkOa mposepswommx [1C -
KOMaHJla TECTUPOBILIMKOB, KOTOpas HE 3aBUCHUT OT Iutara paszpadoruukoB [IC.
HekoTtoppie 4ieHbl 3TOW KOMaHJIBI - ONBITHBIC WU JaKe MPOGEeCCHOHAIBI B ATOU
obnmactu. K HUM OTHOCSATCS aHAJIMTHKH, MPOTPAMMUCTBI, HHXKEHEPHI-
TECTUPOBIIMKY, KOTOPBIE IOCBAIIAIOT B MPOOJIEMbl TECTUPOBAHUSI CHCTEM C
Havayia pa3paborku. OHU UMEIOT JIeJI0 HE TOJBKO CO CIEeIM(PUKAIUIMHU, HO U C
METOJAaMU M CpPEJICTBAaMU TECTUPOBAHUS, OPTraHMU3YIOT CO3JAHUE M BBIINOJHEHUE
TtectoB. C caMOro Havana CO3JaHHUS MPOEKTa TECTUPOBIUMKUA COCTABJISAIOT IJIAHBI
TECTUPOBAHMS, TECTOBBIC JAaHHBIE U CIEHAPHUH, a TaKke rpaduKH BBITOJIHEHHUS
TECTOB.

Tak Kak TECTbl U TECTOBBIE CIICHAPUU SIBISAIOTCS MPSIMBIM OTPAXKEHHUEM
TpeOOBaHUI M MPOEKTa B 1EJIOM, IMEPCHEKTUBBI YIpPaBJICHHUS KOH(UTypanuen
CUCTEMBI ONpPENESAIOTCS MMEHHO 3TOHM KomaHjol. OOHapyKuBaemble B
mporpaMme ONIMOKHM W W3MEHEHHUS B CHCTEME OTPaXKaloTcs B JOKYMEHTAIIHUH,
TpeOOBaHUSIX, IPOCKTE, a TAKXKE B ONMUCAHUSAX BXOJHBIX W BBIXOJHBIX JAHHBIX WU
B Jpyrux pazpabaTeiBaeMbix apredaxtax. BHOCHMBIE HW3MEHEHHS B TpoIEcce
pa3pabOTKN TPHUBOAAT K MOJAM(PHUKAIMKA TECTOBBIX CIICHAPUEB WJIM B OOJbIIEH
YaCTM K HW3MEHEHMIO IUIAaHOB TeCTHUpOBaHMSA. CHENManuCThl IO YIPAaBIEHUIO
KOH(HUTypale yYUTHIBAIOT 3TH HW3MEHEHHS W KOOPAHMHHUPYIOT COCTABJICHHE
TECTOB.

B xomMaHIy TECTUPOBIIIMKOB BXOJAT TaKKE MOJb30BaTENU. OHU OLICHUBAIOT
MoJIy4aeMble Pe3yJIbTaThl, Y00CTBO MCTIOIB30BAHMS, a TAK)KE BBICKA3bIBAIOT CBOE
MHEHHE O MPUHIIUIAX pabOThl CUCTEMBI.

Ilnan tecrtupoBanus. {11 NpoBENEHMS TECTUPOBAHUS CO3MACTCSA IUIAH
(Test Plan), B KOTOpOM OMNKCHIBAIOTCS CTPATETUH, pPECYpchl U rpaduk

TECCTUPOBAHUA OTACIBHBIX KOMIIOHCHTOB W CHCTCMbI B IICJIOM. B nnane
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OTMEUAIOTCsl pabOTHl MJIs PAa3HBIX YICHOB KOMAaH[bI, KOTOPBHIE BBIMOIHSIOT
OTIpeJICICHHbIE POJIK B ATOM Tipouiecce. [1nan BkiItoYaeT Takke onpeaeneHue poiu
TECTOB B Ka)XJIOM IIPOIIECCE, CTEICHb MOKPHITHS MPOTrPaMMBbl TECTAMH W MPOIICHT
TECTOB, KOTOPBIE BBHIMOIHSIIOTCS CO CIIEIUATBHBIMUA TAHHBIMHU.

TecToBble WHKEHEpPHI CO3MaIOT MHOXKECTBO TECTOBBIX clieHapueB (Test
Cases), KaXIblii W3 KOTOPBIX IPOBEPSIET PE3YJIBTAT B3aMMOJCHUCTBHUS MEXKIY
aKTOPOM U CHCTEMOW Ha OCHOBE MpEA- W TOCTYCJIOBHM HCIOIB30BAHUS TaKHX
cueHapueB. ClieHapud B OCHOBHOM OTHOCSITCSA K T€CTUPOBAHUIO MO THUITY OEI0oro
"dimuka" U OpUEHTUPOBAHBI HA MPOBEPKY CTPYKTYpPbl M OINEpaluil MHTErpaluu
KOMITOHEHTOB CHUCTEMBI.

Jist  TpoBeNeHUS TECTHPOBAHUS TECTOBBIE HWHIXKEHEPHI MPEIararoT
npouenypsl TectupoBanus (Test Procedures), Bkiarogatonue Bamugauo 00bEKTOB
1 BepU(UKAITIIO TECTOBBIX CIIEHAPHEB B COOTBETCTBHUH C INIAHOM TpaduKam.

Onenka tectoB (Test Evaluation) 3akmrodaercss B OIlEHKE pe3yJbTaTOB
TECTUPOBAHUS, CTETICHU MOKPBITUSI TPOTrPAMM CIICHAPUSIMHU U CTATyCa MOJIYYSHHBIX

omnbok. Ha pucyHnke 4 npuBeieH Kpyr 00s3aHHOCTEW NHKEHEpa-TECTUPOBIIUKA.

e
;&

TIporpansis 7~ Tecronbie \\ TecToRbE Otenka Tlnan
Tector "\\jllT}'ﬂT[lill // NPOTIETY P TeCTOR TECTa

Pucynok 4. OTBETCTBEHHOCTH UHKEHEPA-TECTUPOBIIUKA

TecTUpOBIIMK HMHTETPUPOBAHHOW CHUCTEMBI IIPOBOJMUT TECTHUPOBAHUE
uHTep(DelicoB U AAET OLICHKY Pe3yJIbTaTOB BHIMOJIHEHHSI COOTBETCTBYIOLIUX TECTOB
C ITIOMOILBIO CO37aBAEMBIX UM CUCTEMHBIX TECTOB, BBIIIOJIHACT aHAJIU3 PE3YJIbTAaTOB
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TECTUPOBAHMUSA, IIPOBEAECHHOIO C OTHAEIBHBIMU JJEMEHTaMH cucreMmsl. Ilpu
BBIMIOJJTHEHUM CHCTEMHBIX TECTOB, KakK IpaBWIIO, HAXOAATCS JAe(PEeKThl, Kak
pe3ysibTaT TIIyOOKO CKPBITBIX MOTPEHIHOCTEM B Iporpammax, OOHapy>KMBAEMbBIX

IIpu HHHTGHLHOﬁ IMPOroHKE CUCTCMBI HAa TCCTOBBIX JdHHBIX M CHHCHAPUAX.

YupasieHue npoueccomM TeCTUPOBAHUS

Bce cnocoGel TectupoBanusi IIC oO0beauHsOTCS 0a30i JaHHBIX, TJIE
MIOMEIIAIOTCS  PE3yJbTaThl TECTUPOBAHUS CUCTEMBI. B Hel coxepxkarcs Bce
KOMIIOHEHTBI, TECTOBBIE KOHTPOJIbHBIE [aHHbBIC, pPE3yJbTaThl TECTHPOBAHUSI U
nH(popMaIus 0 TOKYMEHTUPOBAHUU MPOIECCa TECTUPOBAHMUS.

baza TAHHBIX MPOEKTa MOAICPKUBAECTCS CrelUAIbHBIMU
MHCTpYMeHTalnbHbIMU cpenctBamu Thna CASE, koTopble o0ecrieuynBaloT BeJCHHE
anamm3a [IpO, cOopky nmaHHBIX 00 HMX OOBEKTaX, MOTOKAX IAHHBIX H TOMY
nono6Hoe. ba3a qaHHBIX TPOEKTa XPaHUT TaKKe HAYaJIbHbBIE U ATATIOHHBIC JIAHHEIE,
KOTOPBIE MCIOJIB3YIOTCSI JJI1 COIOCTABJICHUS] JaHHBIX, HAKOIUICHHBIX B 0aze, C
JTAHHBIMH, KOTOPBIE MOJYYEHBI B TPOLIECCE TECTUPOBAHUS CUCTEMBI.

[Ipy TECTUpPOBAHWUU BBITIOIHSAIOTCS PA3HBIE BUJBI PACUETOB XapaKTEPUCTHUK
ATOTO MPOIIECCa U CIIOCOObI IJIAHUPOBAHUS U YIIPABJICHUSI.

1. Pacder mpoIOJKUTETLHOCTH BBIMOJTHEHUST QYHKIHMM MyTeM cOopa CpeaHHUX
MoKaszarejeil CKOPOCTH BBIMOJHEHHS OMNEpaTopoB 0€3  BBHIMIOJTHEHUS
MporpaMMbl Ha MaIllUHE. BBISBISIOTCS KOMIIOHEHTHI, KOTOpPBIE TPEOYIOT
OOJIBIIIOr0 BPEMEHH BBIOJTHEHUS B PeasIbHOM Cpelie.

2. YnopaBieHU€ BBINIOJIHEHUEM TECTUPOBAHUS IyTeM Mojadopa TEeCTOB
MPOBEPKHU, HMX BBINOJHEHUS, CEJIEKIUU pe3yJIbTaTOB TECTUPOBAHUS U
MIPOBEJCHUS COIOCTABICHUSI C OJTAJOHHBIMM 3HAYCHUSIMU. Pe3ylbTarsl
JTAHHOTO TIpoliecca OTOOpa)xaroTcsl Ha JIMCIUIee, HaIpUMeEp, B rpaduyuecKoi
dbopme (myTH TPOXOXIEHUs MO Tpady mporpaMmbl), B BUIE IUATPAMM
UML, naHHbIX 00 OTKa3aXx M ONIMOKAaX WJIM KOHKPETHBIX 3HAYCHUI

UCXOJHBIX [AapaMeTPOB MpOrpamMMbl. OTH JaHHbIE aHAIU3UPYIOTCS
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pazpabotuukamu i1 (OPMYJIMPOBAHUS BBIBOJIOB O HaIPaBICHUSIX
JaJIbHENIIEH POBEPKU IPABUILHOCTHU IIPOTrPAMMBbl WIM UX 3aBEPLICHUMU.

[InaHnpoBaHKWE TECTHUPOBAHMS NPEIHAZHAYEHO IS PACIPENEICHUS] CPOKOB
paboT MO TECTUPOBAHUIO, PACIPENICTICHUS TECTUPOBIIUKOB MO OTIEIHHBIM
BUJaM pa0OT M COCTAaBJICHUS WMH TECTOB IIPOBEPKU CHUCTEMBI.
Onpenensitorcst  crpaTeruss W OyTH  TecTupoBanus. B guanore
3aIpallMBarOTCA JTaHHBIE O PEAJIbHBIX 3HAYEHMAX IIpoLecca BBINOJHECHUS
CHUCTEMBbI, CTPYKType BETBJICHUS BepIIMH Tpada U mapaMeTrpax IUKIIOB.
IIpoBepeHHBIE LMKIIBI, KaK MPABUJIO, MU3BIMAIOTCA W3 IIYTE€H BBIIIOJHECHUS
nporpamMmbl.  Ilpy  IUIaHUpPOBaHMM TyTEW  BBINOJHEHUS  CO3JAKOTCS

COOTBCTCTBYIOIIHUEC TCCThI, KPUTCPHUHU N BXOAHBIC 3HAUCHU.

JIOKyMEHTHUPOBAHUE PE3YJIBTATOB TECTUPOBAHUS B COOTBETCTBUM C

nerictytomuM ctaagaprom ANSI/IEEE 829 kitouaer:

ONucaHue 3ajay, HazHaueHue u cogepxkanue [IC, a Taxke nepeyeHb
(GyHKUHI B COOTBETCTBUU C TPEOOBAHUAMHM 3aKa34HKa;

TEXHOJIOTHH pa3pabOTKU CUCTEMBI;

IUIAHOB TECTUPOBAHMS PA3JIUYHBIX OOBEKTOB, HEOOXOAMMBIX PECYPCOB,
COOTBETCTBYIOIIMX CHEIHUAIUCTOB JJI1 MPOBENCHHUS TECTUPOBAHUS H
TEXHOJIOTHYECKHUX CIIOCOOOB;

TECTOB, KOHTPOJIBHBIX MPUMEPOB, KPUTEPHEB W OTPAaHUYCHUH, OIECHKU
PE3yNbTATOB MPOTPAMMHOIO ITPOYKTA, & TAKKE MPOLECCA TECTUPOBAHHUS;
ydera Ipoliecca TECTUPOBAHUS, COCTABIEHUE OTUETOB 00 AaHOMAaJbHBIX

CO6BITI/I$IX, OTKa3ax u Ile(l)CKTaX B UTOI'OBOM JOKYMCHTC CUCTCMBI.
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3akJiroueHue

BooOpa3zute, 4To MUp, B KOTOPOM 3HAaHUE O TECTUPOBAHUU €CTh y KaXKIOrO
ydacTHUKa TIpolecca pa3paboTKh. ApPXUTEKTOp 3HaeT, Kak TeCTUPOBATh,
MPOEKTUPOBIIUK 3HACT 3TO, Pa3padOTYNK TOKE HE OTCTAET, U BCE OHU MPUMEHSIOT
3TH 3HAHMUS BO BCEM, YTO JIEJIAlOT, MOCTOSHHO M IOCJEI0BATEeIbHO. OJTO HE
OTMEHUT HEOOXOIMMOCTh B CYIIECTBOBAHWU BBIJCICHHBIX TECTUPOBIIUKOB —
JIOJDKEH JK€ KTO-TO IMPEACTaBIATh HE3aBUCHMOE MHEHHE, 3TO MPOCTO MPHUBEAET K
JyduieMy TecTUpoBaHuio. Eciu kaxaoe peleHue, NpuHsAToe Ha JII000M U3 HTAaroB
pa3paboTKH, OyJeT MOABEPKEHO MPAaBWIbHBIM IPOBEpPKaM, TOrAa (UHAJIBHOE
TECTUPOBAHUE CMOXKET JOCTHYb TAKOTO YPOBHS TIIATEIBHOCTH, O KAKOM ceilyac
MBI MO’KEM TOJIEKO MEYTATh.

YroObl 3Ta yTOmUS CTaja peajbHOCThIO, TMOTPEOYIOTCS OTPOMHBIC
U3MEHEHUs1 B KylnbType TectupoBanus. [lo mepe mnpodeccnoHaibHOro pocra
pa3paboTynka O0y4YeHHE TECTUPOBAHUIO HE JIOJKHO MpPEKpamniaThCs, a Ha00OpOT
JOJDKHO CTAHOBHUTHCSI MOIIHEEe U u3olpeHHee. HyXHO craparbcs JOCTUTHYTH
TaKOro YpOBHS, KOIJIa BCE 3aWHTEPECOBAaHHBIE B MPOEKTE JIMIIA MOHUMAIOT
TECTUPOBAHUE, U MM HHUYETO HE OCTaéTcs KpPOME KaK MPUMEHSTHh MPHUHIIUIIGI
TECTUPOBAHUS BO BCEM, YTO OHHU JeiaroT. M ogHakIpl MOKET HACTYyNHMTh TaKOu
pyOex, Korja MpOCTO HE MONYYHTCS HamucaTh MporpamMMmy, KOTOPYIO HENb3s
IPOTECTHPOBaTh, U HE MOTOMY, YTO KaKOW-TO KPYyTOW TECTUPOBIIUK T0OUIICS
3TOrO, a MOTOMY YTO KaXK/IbIil y4aCTHUK MTPOEKTa padoTall Hajl ITHUM.

TectupoBanme UrpaeT CIUIIKOM BaXXHYIO POJIb, UTOOBI «IJIECTHUCH B XBOCTE
nporecca pas3pabotku. IIpoekTHble pelieHus, BaXKHbIE C TOYKH 3PEHHS
TECTUPOBAHUS, NPUHUMAIOTCA YK€ Ha paHHUX CTaAusIX, U HMEHHO TOTrJa
TECTHUPOBAHUE JIOJDKHO HAaYMHATHCA. Hemb3s Takke 0T/1aBaTh TECTUPOBAHUE B PYKH
€IMHCTBEHHOM BBIJICJIECHHOM POJIM, OTBEYarollel 3a KadecTtBo. Hamportus,
HEOOXOJMMBI TaKUE KyJIbTYpHBIE HM3MEHEHHs, KOTOpBIC CHEJAI0T KadecTBO
paboTON Ka)XI0TO, U MPUHLHUIIE TECTHPOBAHMS MPOHUKHYT BO BCE, CBSI3aHHOE C

paspabotkoii I10.
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