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Jlekyus 2. OcHo8HbIe 3adayu U eudbl mecmupoeaHusi

B mpomuoit nekuuu TecTUpoBaHUE ObUIO OIMpeeseHO KaK MpOBEpKa COOTBETCTBUS MOBEACHUS
MIPOrPaMMHOM CHCTEMBbI TpeOOBaHMSM, BBINMOJIHSAEMAs 1O pe3yibTaTaM pealbHOW pPaboThl 3TOU
CHCTEMBI B HEKOTOPOM KOHEYHOM Habope 3apaHee onpeeeHHBIX cuTyaruii [1].

Takum 006pazoM, OCHOBHAs 3a/ladya TECTUPOBAHUS — MPOBepKa TpeOoBaHuii. Ee pemenne varie
BCEr0 CBOAUTCS K IOCIEN0BATENIBHOMY PEUICHHIO psAJla IPOMEXYTOUHBIX 3a1ad. Kpome Toro, s
pELIeHUs 3TUX 3a]1a4 B Pa3JIMYHbIX 00CTOSITENLCTBAX HEOOXOAUMBI pa3HbIE MOAXO/bI.

HaHHaﬂ JICKOUA ITIOCBAIICHA OCHOBHBIM 3aJadaM TECTHPOBAHUA, pa3JIMYHBIM crocodaM €ero
MOPpOBCACHUA U IOAX0AaM K OpraHu3alnun Ha6opa TCCTOB.

Llenn TectupoBaHusa

TGCTI/IpOBaHI/Ie ABJIACTCA OAHUM W3 BHUAOB ACATCIIBHOCTH B paMKax JXH3HCHHOI'O0 IHKJIIA
IporpaMMHOIO obecreyeHnss U MO OTHOIIECHHIO K APyrum BUIAaM ACATCIBHOCTH B HEM HUMCCT
CJICOYyIomuc .

e Haubonee oueBuaHAs 1I€JIb TECTUPOBAHUS — HOUCK OWIUOOK, TO €CTh PACXOXKICHUN MEXIY
HaOmronaeMbIM noBeeHreM 110 u TpeGoBaHUAMU K HEMY.
Jlaxxe Becbma omnbITHbIE pa3paboTunku [1O yacTo cUMTAIOT, YTO 3TO — €ro €AMHCTBEHHAs
nenb. Knaccuueckass ¢pasa JleHKCTpbl «TECTUPOBAHHE MOXKET HCHOJIB30BATHCA  JUIA
JEMOHCTpallMM Halu4Ms OUIMOOK B MporpamMme, HO HE MOMKET HCIOJIb30BaThCA JUId
JEMOHCTPALMM UX OTCYTCTBHUS» YacCTO MOYEMY-TO MHTEPIPETUPYETCS UMEHHO B TOM CMBICIIE,
YTO €IMHCTBEHHAs 0JIb3a OT TECTUPOBAHUS — HallICHHbIE OIIMOKH.

e Menee oueBnHAs U Oosiee CIIOKHAS JJISl TIOHMMAHUS 1IeTTb TECTUPOBAHUS — 00U4AA OUeHKa
kauecmea I10. ITomumo mpssMoro oOHapyKeHUs OMUOOK, OHO JOJDKHO JaBaTh WHGOPMAIIUIO
0 TOM, T/Ie, CKOpee BCEeT0, HaXOISATCS elle He HalCHHbIC OIIMOKHU, HACKOJIBKO OHH MOTYT OBITh
CEpbE3HBl, HACKOJIBKO TECTHpyeMas CHCTEeMa HaJeXKHO W KOPPEKTHO paboTaeT B IIENOM,
HACKOJIbKO KOPPEKTHBI M CTAOUIIBHBI €€ OTJEeIbHbIC (PYHKIIUU U KOMITOHEHTHI.

Ecnu envHCTBEHHOW IENBbI0 TECTHPOBAHUS CUUTATh HAXOXKJEHUE OMIMOOK, TO TEPIETUBOE,
aKKypaTHOE M CHCTEeMaTHYeCKOE TECTHPOBAHUE, B X0JI€ KOTOPOTO OIIMOOK HE OOHAPYKUBACTCS
— Oecmone3Ho. JTO HE TakK, MPOCTO TMOTOMY, YTO PE3YyJIbTATOM TaKOH pPaOOTHI SBISETCS
1eHHass WHGPOpPMAIMS O CBOMCTBAaX CHCTEMbI, HEIOCTYMHAs W3 JIPYTUX HCTOYHUKOB, €CIIH,
KOHEYHO, HE OTHOCHUTHCA CEpPhe3HO K YBEPEHHOCTH pa3paboTYMKOB B COOCTBEHHOMH
HEMOTPENIMMOCTA WJIM K UX CJIOBAM O TOM, YTO «yX B OCHOBHOM-TO BCE IMPAaBWJIbHO, TaK,
MEJOYHM BCSKHME MOTYT emle He paboTarth». Takoe TECTUPOBAHUE, eCiu OHO OeUucCmEUmenbHO
akKypamioe u cucmemamuieckoe, NMOKa3bIBACT, YTO TECTHUpyEMas CUCTEMa — JOCTaTOYHO
xopoua. Jlaxke eciau B Hel U ecTh OIMOKY (Y4TO MX HET, J0Ka3aTh MPHU MOMOIIHM TECTUPOBAHUS
HEBO3MOXKHO), OHHM JOCTAaTOYHO PEIKU M CIY4YalOTCS B OYEHb CHEIU(PUUESCKHX CHTYAIUSIX.
Opnnako mpoBeneHUE MOJOOHOTO TECTUPOBAHUS — HEMpOCTas 3a/iada, OCHOBHAs TPYIHOCTH
KOTOPOM — JIOCTH)KEHHE TaKOr0 YPOBHS AaKKypaTHOCTH M CUCTEMATUYHOCTH, KOTOPBII
M03BOJIIET 00OCHOBAHHO JI€1aTh COOTBETCTBYIOIINE BHIBOJIBI.

Jpyroii BO3MOXXHON TpoOIEeMO TPU TOHMMAaHWU TECTHPOBAHMS KakK JESTEIBHOCTH,
HAI[EJICHHOH TOJBKO Ha MOUCK OLIMOOK, SBJISETCS OTCYTCTBUE PAIMOHAIBHBIX ApIYMEHTOB JJIst
ONPEAEIEHUS MOMEHTA, KOTJAa HYXKHO NPEKPATUTh TECTUPOBAHUE. Ecium TeCcTUpOBUIMKHU
3aHUMAIOTCA TOJBKO MOUCKOM OUIMOOK, OHM HE MOTYT IMPEeIOCTaBUTh PYKOBOJCTBY IMPOEKTa
000CHOBaHHYI0 WH(OPMAIIMIO O TOM, YTO «B CHUCTEME €IIe OYeHb MHOTO HEIOJIEIOK» WIIH,
HAao0OpOT, «cHCTEMa YXE JOCTaTOYHO HaJexHa». B 3ToM ciydae pemieHue 00 OCTaHOBKE
TECTUPOBAHUS NMPUHUMAETCS TOJIBKO HAa OCHOBE HAJIIMYUS PECYPCOB, TO €CTh [0 OCTATOYHOMY
MIPUHLUITY: €CTh €LIE€ €CTh BPEMS U JE€HbI'M — IMPOJIOJIKAEM TECTUPOBAThH, HET — MPEKPAILAEM.



Takoro poja pelieHusi He CBsI3aHbl C PEAJbHBIM Ka4€CTBOM CHUCTEMBI, U MOTOMY CIIOCOOHBI
OpUHECTH OOJBIION YpPOH penyTauuu opranusanuu-paspadorunka [10. Kpome Toro, oHm
3aKpEIUISIOT TUIOXYIO TPAKTHKY YIPABJICHUS MPOEKTAMH, CIIOCOOCTBYS TEPEMEIICHHIO BCE
Oonblieil n OonblIed yacTU PecypcoB MPOEKTOB B pa3pabOTKy Oe3 TeCTHMpPOBaHUS, Belb OT
TECTUPOBAHUS «HET NPSIMOM MOJIB3b» U €r0 MOYKHO ITPOBOJUTH HAa «OCTAaTKU» PECYPCOB.

Ecnu pykoBoauTenb NpoekTa NpUHUMAET NOJ00HBIE PELICHNUs, 3TO MOXKET 03HaUaTh JIMOO, 4TO
OH HEJOCTAaTOYHO KOMIIETEHTEH M HE BOCIPUHUMAET IOCTYMAIOLIyI0 OT TECTUPOBILUKOB
UHpOpPMaLUIO, JTUO0, YTO TECTUPOBIIUKU CAMHU HEJAOCTATOYHO KOMIIETEHTHBI, YTOOBI TaKylo
UHPOPMALIMIO TPEAOCTaBUTh, M TECTUPOBAHHE MPOBOIUTCS XaOTHYHBIM, HEIOCTATOYHO
3¢ (eKTUBHBIM 00pa3oM.

Metomom nipo0 1 omMOOK OBLIH BEIPAOOTAaHBl PEKOMEHIALNH TI0 OPTaHU3alUU TECTUPOBAHMUS,
COIVIACHO KOTOPBIM pEcypchl Ui NPOBENEHUs pa3padOTKU TECTOB U TECTUPOBAHMS
HEoOX0UMO BBIAEIATH 3apaHee. VX pasmep Bapbupyetcst oT 20% pecypcoB BCEro IMpOeKTa
IpU CO3JaHUU JAOCTATOYHO MPOCThIX cucteM 10 80% mpu pa3paboTKe KPUTHUYECKU BaKHBIX U
CIIOXKHBIX CHUCTEM pEAJIbHOTO BPEMEHHU C HKECTKUMH TpeOOBaHUSIMU K HX HAJEKHOCTH U
Ka4yeCTBY B LIEJIOM.

Eme Oonee monroBpeMeHHas 1eb TECTHPOBAHHS — OfecneueHue cmaduibHozo pazeumus
cucmembl, TIPEJOCTABICHUE CPEACTB IS OTCIEKHMBAHUS M3MEHEHHH B HEW WM NpencKa3zaHus
BO3MOJKHBIX ITPOOJIEM CHCTEMBI TIOCJIC BHECEHHUS B HEE TEX M WHBIX U3MECHEHHI.

XOpOIHI/IC Ha60pI)I TCCTOB Ha MNPAKTHUKEC CTAHOBATCA HEC TOJIBKO CPCACTBOM OICHKHU KadcCTBa
TECTUPYEMOW CHCTEMBI M CEpTH(QHKALUKN €€ MPUTOJHOCTH ISl ONpEACTICHHBIX 3ajad, HO U
HHCTPYMCHTOM OTCJIC)KMBAHUS BAXKHBIX N3MEHEHHUH IIpu pasBUTHUH CUCTCMbI U U3MCPCHUA €C
o01eit cTabMIBPHOCTH U HaeKHOCTH. [l 3TOTO, 0JJHaKO, HEOOXOAUMO MOIEPKUBATH HAOOP
TECTOB B pabOTOCIIOCOOHOM COCTOSHHH, COOTBETCTBYIONIEM TEKYIIMM TpPEOOBaHUSAM K
cucreme. [Ipy HAIMYNU HECKOJBKHX TOAICPKUBACMBIX BEPCHH CHCTEMBI HEOOXOAMMO UMETh
aub0 COOTBETCTBYIOIIME BEPCUM TECTOBOro HalOopa, aMOO CpelIcTBa €ro HACTPOWKH,
MO3BOJISIOIINE TECTUPOBATh (PYHKIIMOHATIBHOCTD, CHCHUPHIHYIO JUIS KOKI0H 13 Bepcuid. [s
CJIOXXHBIX CHCTCM O5TO BO3MOXHO TOJILKO MpPHU HCIOJIb30BAHUU CHCI_[I/I(l)I/I‘ICCKI/IX MECTOOOB
KOH(UTYPAIlMOHHOTO  YIPAaBJICHHUSA, KOTOpPHIE IOJJICPKUBAIOTCS  JalI€KO HE  BCSIKHM
HHCTPYMEHTOM.

YroObl JOCTUraTh 3TUX LENEH YIPaBIseMbIM U MPEACKa3yeMbIM 00pa3oM, HEOOXOIUMO YMETh

pelath psj BCIIOMOTraTeNbHBIX 3a/ad. DTU 3aJaud CHelU(HUUHBI Al TECTUPOBAHUS KaK 0co0O0ro
BUJA JCATEIBHOCTH M BCErJa OJHKHBI PElIaThCs MPU €ro MPOBEIECHUH, TEM WM MHBIM CIIOCOOOM.
Opnako npexae, 4yeM (opMyJIupoBaTh UX HEOOXOIUMO MOHUMATh TOYHBINA CMBICI psAJia TEPMHHOB,
MOBCEMECTHO HCIIOJIb3YyEeMbIX MIPU Pa3paboTKe TECTOB U TECTUPOBAHUU.

3apgaum TecTUpoBaHus

Kak yxe roBopumioch, TECTMpOBaHHE BCErja IMPOBOJUTCS B HEKOTOPOM KOHEYHOM Habope

3apaHee OIIPCACICHHBIX CHTyaHHﬁ. Takue CUTyallUl HA3BIBAKOTCA mecnosbiMu cumyayuimu n
OOBIYHO BKJIIOYAIOT HECKOILKO JICMEHTOB.

HaGop BHemHMX BO3IEHCTBUN, KOTOPBIE OKA3bIBAIOTCA HA CHCTEMY B TaKOH CHUTyallMH. DTH
BO3JICHCTBUS HA3BIBAIOT mecmosbimu 6030eticmeuamu. [IpuMepaMu TECTOBBIX BO3IEUCTBUMN
MOTYT CITy>KUTh BbI30B HHTEePEHCHON (DYHKIIMU CUCTEMBI WU METOJIa OJTHOTO U3 €€ 00BEKTOB,
Ha)kaThe Ha KHOMNKY rpaduueckoro uHTepdeiica moiap30BaTeNsi, BHIMOIHEHHE KOMAaHIbI B
KOMaHJIHOM cTpoke. OOBIYHO BO3JIEHCTBUSI CBS3aHBI C ONPEICICHHBIMU JaHHBIMU, KOTOPHIC
OHHM TIEpEAal0T B CUCTEMY — 3TO, HAlPUMEP, apryMEHTHl BBHI3BAHHOUN (YHKIIUHU, METOAA WU
BBITIOJIHCHHOW KOMAHJIbI, COJIEPKUMOE TIOJIeH peAaKkTUpoBaHUS (DOPMBI, TIAE HAKUMACTCS
KHOITIKA. DTH IaHHbIE HA3bIBAIOT MeCmo8biMuU OAHHbIMU.

Buympennee cocmosinue cuctembl B 3TOM cuTyauuu. Yamie BCero BHYTPEHHEE COCTOSHHE

CJIOXXHBIX MHNPOTrpaMMHBIX CHUCTEM HC Ha6J'IIOI[a€MO MMOJHOCTHIO H3BHE M HE MOXET OBITh
HEMOCPCACTBCHHBIM O6p330M YCTAHOBJICHO B OIPCACICHHOC 3HAYCHUC. O,[[HaKO JIA



oOecriedeHHs TMOJHOTHl MPOBOJUMBIX BO BpEMsI TECTUPOBAHUS IPOBEPOK, HYXKHO Kak-TO
VOPaBIsATh BHYTPEHHUM COCTOSIHHEM, 4YTOObI MMETh BO3MOKHOCTh IMPOBEPUTH TOBEICHHE
CHCTEMBI B Pa3HBIX COCTOSIHUAX. MOKHO 3aMETUTh, YTO TaKasl CUCTEMa OKa3bIBAETCS B Pa3HBIX
COCTOSIHMSIX TIPW BBIIOJHEHMHM PAa3HBIX MocieoBaTenbHocTeld aectBuil. I[lostomy st
YIIpaBJICHUS BHYTPEHHUM COCTOSIHUEM BO BpeMs TECTHUPOBAHHs HCIOJB3YIOT pa3jIMyHbIC
MOCJIEI0BATEIbHOCTH TECTOBBIX BO3JICHCTBHIA, Ha3bIBAEMbIE mecmosuviMu
nOC1e008amMenbHOCIAMU.

Hanpumep, mpu TecTUpoOBaHHMU Kjacca, pPEaTU3yIoOUIero odepeib KaKuX-TM00 OOBEKTOB,
HE0OXO0UMO MPOBEPUTH KOPPEKTHOCTh ONEpanuii JoOaBICHUS U yJaJeHUus 00beKTa HE OJIMH
pa3, a B paMKax pa3HbIX MOCIEAOBATEIbHOCTEN, B KOTOPBIX 3TH ONEpalU BBINOJIHSAIOTCS NpU
Pa3HBIX 3AMIOJIHECHUIX 0YEPE/IN.

B eme Gomnee ClOXHBIX clydasx, HampuMep, MPU TECTHPOBAHUH PACIPEACTICHHBIX CHCTEM,
COCTOSIIMX M3 HECKOJBKUX paboTaromMX MapajyielbHO KOMIIOHEHTOB, JJIsi CO3JaHus
Pa3IMYHBIX BHYTPEHHUX COCTOSIHUN HEJOCTATOYHO MOCIEA0BATEIbHOCTEN BO3IEUCTBUI. 3/1€Ch
NPUMEHSIOTCS  0oJiee CIIOKHBIE KOMOMHALMU BO3JCHCTBUH, COCTOSIIUE, HANpUMEp, U3
HECKOJIbKHX IOCJIEI0BATEIbHOCTEN, 0/IABAEMbIX Ha OTJEIbHBIE BXObl CHCTEMBI.

B nonATHE TECTOBOM CHUTyallMM BXOJAT U BHEUlHUe YCI06Us, BOCIIPUHUMAEMbIE CHCTEMOM
CaMOCTOATEILHO, 0€3 OKa3aHWsA Ha HEe CICIUAIBHBEIX BO3ACHCTBHM, M BIUMIONMMC Ha €€
paborty.

Hanpumep, B aBTOMAaTUYECKyH0 CHUCTEMY KOHIMIMOHUPOBAaHUS 3JaHUS MOTYT BXOJHUTh
JATYMKA TEMIEPATyphl M BIAXHOCTH B MOMEILIEHUSX camoro 3aaHus u Ha ynuue. [lpu ee
TECTUPOBAHUU HE JIOCTATOYHO IPOCTO HPOBEPHUTb, YTO KOMaHAbl C IMYJbTOB YIPaBJICHUS
BBITIOJIHSIFOTCSL €10 IPABUIJIBHO, HO U YJIOCTOBEPUTHCS, YTO 3TO TaK MPHU PA3IUYHBIX 3HAUYECHUAX
TEMIIEpPATypbl U BIIAXKHOCTH, MPH KOTOPBIX PEaKLUUU CHUCTEMbl Ha KOMaHAbI JOJDKHA OyIeT
HU3MEHSATHCA.

AJIeKBaTHOE MOJEIMPOBAHNE PA3IMYHBIX BHEIIHUX YCIOBHUH 4acTO OYEHb CJI0KHO. Benp mpu
9TOM HY>KHO HE TOJBKO CO3[aBaTh OIPEICIICHHbIC YCJIOBHS, HO MHOIJAa W MOJEIHPOBATH
pa3NuYHbIe CLIEHAPUH UX U3MEHEHHsI, KOTOPbIE, OJTHAKO, JOJKHBI ObITh PEaTMCTUYHBI.

Camo 1o cebe co31aHue HEKOTOPBIX YCIOBUI 3aTpyJHHUTEIBHO, HAIPUMEP, B TPEOOBAaHUSAX K
CHCTEME MOTYT OBITh ONpeZeNeHbI crenu(puUeckue OrpaHUYeHUs] Ha ee padoTy NMpH OYEHb
HU3KHX TEMIIEpaTypax WJIM BBICOKOM YPOBHE paiualuu. A MpU HEOOXOAUMOCTH MPOBEPKU
peaKiuy CUCTEMbl Ha U3MEHEHUS BHEIIHUX YCJIOBHUH HY’KHO, KDOME 3TOr0, €€ U YUYUTHIBATH
OTpaHMYEHUs] Ha BO3MOXHbIE W3MEHeHMs. Hampumep, npu TECTUPOBAHWHU CHCTEMBI
YIpaBJICHUS JBI)KEHHEM aBTOMOOWIISI MOXKHO CMOJAETHPOBATH €ro JIBUKEHUE IO TOpSYeMy
MeCKy Wiu 1Mo obJeseHeBIemMy achaabTy, HO BPSJI U CTOUT MPOBEPATH pabOTOCIIOCOOHOCTH
ATOW CHCTEMBI Ha JOPOTe, TJe TOPSYUN MECOK U O0JIeIEHEBIIHA acallbT MOCTOSHHO CMEHSIOT
ApyT Apyra.

B psne ciydaeB KpoMe TECTOBOW CHCTEMBI, OCYILECTBISIOIIEH TECTUPOBAHUE, HUKAKUE IpyTue
(bakTOpbl HE MOTYT BO3JIEHCTBOBATh Ha TECTUPYEMYIO CUCTEMY. Bo MHOTUX IpYTrUX CUTYyalusix
MOKHO CMOJEIMPOBAaTh BHEIIHWE YCJIOBHS CIELUUAIbHBIMU BO3JEHCTBUSMHU, HAIpPUMED,
OTZEIUTh OT CUCTEMBI JAaTYUKHU TEMIEPATYPbl U BMECTO HUX IMOJABaTh Ha COOTBETCTBYIOILIUE
BXOJIbl CHUTHAJIbI, COOTBETCTBYIOIIME MOJEIbHBIM 3HAuUEHUSIM TemmepaTypsl. Eme B psze
CHUCTEM BCE 3HayMMble BHEIIHHE (AKTOPHI TNMPEACTABISAIOTCS B BUAE KOH(MUTYpAIIMOHHBIX
napaMeTpoB, 3HAYCHHS KOTOPBIX OIpPENENAIOTCS B KOH(UIYpalMOHHBIX (aitmax u 0azax
JIAHHBIX TPU Pa3BEpTHIBAHWM CUCTEMBbI. BO BCex A3TUX ciaydasxX BCE 3HAUMMbIE BHEIHHE
yCcIoBHsL JIMOO MOTYT OBITh CBIMUTHPOBAHBI MPOTPAMMHO, JHOO MOTYT YIPaBIATHCS
JIOCTaTOYHO MPOCTHIM O00pa3oM, U TECTUPOBAHHWE MOXKET OBbITh BBIMNOJIHEHO TOJIBKO
IIPOrPaMMHBIMH TECTAMHU.

Ecnu ke yacTh 3HAUMMBIX YCIIOBUN HE MOXKET YMPaBIATHCS Yepe3 MPOTrpaMMHBIN WHTEpdeic
Wi HHPOPMALIKIO, 3aHOCUMYIO B (paiiibl U 6a3bl JaHHBIX CUCTEMbI, HEOOXOMMO CIIEUAIBHOE
o0opyZOBaHHE U CYIIECTBEHHBbIE 3aTpaTbl PECYpcoB Ui HMX MOJEIMPOBAHUS TMpU
TECTUPOBAHUHU.



Curyauuu, B KOTOPBIX OyJeT MPOBEPSATHCSA IOBEICHUE TECTUPYEMOM CHCTEMbI, U CaMHU
BBITIOJIHSEMbIE MPOBEPKH OOBIYHO (POPMANIM3YIOT M MPEACTABISAIOT B TAKOM BHJE, YTOOBI UX MOT
BBITIOJTHUTH JTFOOOH YEIIOBEK, JKeIaTeIbHO JIaKe He3HAKOMBIHN C MPEIMETHOW 00IACThIO U 33aja4aMHu
CUCTEMBI, HIIH, ellle JIyYIlle, KOMITbIOTEP.

HporpaMMa HJIM 9C€TKO OIMMCAaHHasg Npoucaypa, rpu BbIIIOJITHCHUN KOTOpOﬁ CO31a€TCA OAHA U1
HECKOJBKO TECTOBBIX CI/ITyaHI/Iﬁ n TOPOBEPACTCA IMPABUIBHOCTH IHOBCACHUA CHUCTEMBI B OTHX
CUTyallusiX, HAa3bIBACTCA mecmom. TGCTI/IpOBaHI/IC 0OBIYHO OpTraHHU3yCTCd KaK BBIIIOJIHCHUC
HCEKOTOpPOro Ha60pa TCCTOB, KOTOpBIfI TaK 1 Ha3BIBACTCSI — MeCmosblil HCl60p.

TecroBble HaOOpBI wHalle BCEr0 CO3JAIOTCA 3apaHee, OO0 IPOBEACHUS TECTUPOBAHMS, IPH
pa3pabotke TectoB. MlHOT/AA, OJJHAKO, MCIIONB3YIOTCS TEXHUKU T'€HEpallil TECTOB YXKE B Ipolecce
CaMOro TECTHUPOBAHMsA, KOIZAa HUKAKOIO 3apaHee MOJArOTOBICHHOIO Habopa TecToB HeT. Takas
reHepanusi, TE€M HE MEHee, BCerJa OCHOBaHAa HA KaKUX-TO MPaBWIAX, HCIHOJb3YIOIIUX
OTIpeIeJIeHHbIE JTaHHBIE 00 YCTpOICTBE TECTHPYEMOH CHUCTEMBbI M TpeOOBaHWAX K Hei. B aTmx
cllydasix pa3pabOoTKOM TECTOB €CTECTBEHHO CUMTATh pa3pabOTKy 3THUX MPaBUJI.

YT1o06BI YMETH LCJIICHAIIPABJICHHO U IMPEACKA3YEMbIM 06p8.30M CcOo31aBaTh MMOJHOLUCHHBIC Ha60pBI
TCCTOB, H€O6XOI[I/IMO YMETH pCIaTh CICAYIOIINEC 3a1a4u.

o [lposepxa evinonnenus mpebosaHull.

e Onpeoenenue Kpumepues nOIHOMbl MECMUPOBAHU.

e [locmpoenue nonno2o Habopa mecmogulx CUmMyayuil.

e Cosz0anue omuemog c ungopmayueii o pe3yibmamax mecmupo8aHusl.

o Opeanusayus mecmosozo Habopa OJisi obecnedenusi Y0oocmea e2o MOOUpuUKayul, bINOJIHEeHUs.
U aHANU3Aa NOJYYAEMbIX Pe3VIbMAMmo8.

OOcCyX/IeHNI0 HECKOJIBKUX M3 ATUX 3aJa4 MOCBSILIEHBI CIEAYIOIINUE pa3eibl JaHHOW JICKIIHH.
Kputepun TOTHOTHI TECTHPOBAHHS MOIPOOHO PACCMATPHUBAIOTCS B CIEAYIOIICH JIEKIHUU, a
pa3IUYHbIe TEXHUKH MOCTPOCHUS TOJTHBIX HA0OPOB TECTOB SIBJSIOTCS OCHOBHBIM COZIEpXKaHHEM
BCEX NAILHEUIINX JIEKITUH.

lNMpoBepka BbINONHEHUs TpeboBaHUN

Ha npaktuke pernienue 3ToM 3a7aud OY€Hb YaCTO 3aTPYIHSAETCS OTCYTCTBHEM JOKYMEHTOB C
MOHSTHBIM, OJIHO3HAYHBIM, HEMIPOTUBOPECUYMBBIM U TOJIHBIM ONMHMCaHHWEM TpeboBaHuil. Yamne Bcero
pu pa3pabOTKe TECTOB MPHUXOAUTCS 3a0/IHO YTOUHSITH TPeOOBaHHUS K TECTHPYEMOW CHCTEME U
nopabaThIBaTh MPEACTABISIONINE WX JOKYMEHTHI, JeNias X OoJjiee SICHBIMU U TIOJHBIMH, a TaKXKe
yCTpaHsisi UMEIOUINeCs TPOTUBOPEUHSL.

JUis TOCTpOEHUs] CUCTEMATUYHBIX U KOPPEKTHBIX TECTOB HY)KHO aJIeKBaTHOE IOHUMAaHHE
TpCGOBaHHﬁ, TO €CTh IIOHHMMAHHEC TOI'O, YTO MMCHHO OHHM O3HA4arOT, YTO H3 3TOI'O MOXKCT GBITI:
MMPOBEPEHO M, HAKOHEI], YTO UMEHHO JOJKHO OBITh MPOBEPEHO B KAXKION KOHKPETHOM TECTOBOM
CUTYallUH.

Paccmotpum, Hanpumep, QyHKIHMIO abs(X), BBIYUCISIONIYIO aOCONIOTHYIO BEIHMYMHY YHCIA.
Bpoge Ob1 siIcHO, 94TO MTPH STOM BBIUMCIISIETCS] — JTOJDKEH BO3BPAILIATHCS X, €CJIM OH HEOTPHUIIATEIICH,
i —x uHave. Ha si3pikax C, C++, Java unu C# 910 MOXkeT ObITh TiepenaHo Tak: ( X >=0)? x : -x.

MosxHO, HarIpuMep, MPOBEPSTh, YTO abs(x) >= 0 ays 1106010 X.
[TorpoGyem B3sTh X = —-2147483648, nanpumep, B Java. KakoB Oyzner pe3ynbrat?
[IpaBunbHbIil oTBET: —2147483648.

OTOT HEOXKUJAHHBIN PE3ybTaT — OTPHUIATENBHOE YUCIIO B KayeCTBE aOCOIIOTHOM BEJMYMHBI
— OOBsICHSIETCS TEM, YTO B MAIIMHHOW apudmernke 32-OMTHBIX LEJBIX YHUCEN BBIIOJIHEHO
cooTHomeHne —(—2147483648) = —2147483648. [IpuBeaeHHoe BhIlIE OnpeaeneHue abs(x) ocraercs
MIPAaBUIIBLHBIM, HEBEPHO TOJIBKO 3aKJII0OUEHHE O TOM, 4TO abs(x) >= 0.

UToOBl  OOBSACHHUTH MMOJIY4YCHHOC  «CTpAaHHOC» COOTHOMICHUC, HAA0 I[OHMUMATb, YCM
PYKOBOACTBOBAJIUCH CO3ATCIIN I_IeJIO‘lPICJIeHHOﬁ MalIuHHOMN apI/I(l)MeTI/IKI/I. M HYXHO OBLIO O CIbIC



Yucia, KOTOPBIX OECKOHEYHO MHOTO, TIPEICTABUThH B MAITMHE KaK HEKOTOPOE KOHEYHOE MHOMXKECTBO.
[Ipu 3TOM, OJTHAKO, HAJIO COXPAHUTHh OCHOBOIIOIATAIOIINE CBOMCTBA apu(hMETHIECKUX TEHCTBUN —
CIIO)KCHHSI, BBIYMTAHUS M yMHOXXEHHUs. Hamboilee TOXOKMMH Ha [Eible YHCiIa KOHCYHBIMHU
MHO>KE€CTBAMHU C TaKHMM HAOOPOM OTepaIuil SBISIOTCS MHOXKECTBA (KOJbIA) KJIACCOB LIENBIX YHCEN
10 KakoMy-To MojyJto, Hanipumep Z, = {[0], [1]}, rae [0] — xmacc yeTHbIX uncen, a [1] — kiacc
HeueTHbIX, unu Z3 = {[0], [1], [2]}, rae [n] — kiacc yncen, IMEIOIIKUX OCTATOK N MPH JEICHUU Ha
3. [TockonbKy B MamidHEe YJOOHO IMPEACTaBIATh YMCIA B JBOMYHOM 3amucH, s 3PPEKTHUBHOTO
pacxoia MaMsTH CTOUT B3STh MOJIYJIb PaBHBIM CTEMEHH 2, HalpHUMeEp 2. To ecTb, MamMHHOE
qrcio n Gyxer 0603HAYATH KIIACC YHMCEN, PABHBIX N 110 MOLYIIO 2°2. ECIIH K TOMy K€ XO4eTcs,
YTOOBI IEHCTBUS ¢ HEOONBUIUMH YHCIAMU MIPUBOIWIN K MIPUBBIYHBIM pe3yibTatam: 2+2 =4, a 3-5
= -2, B KAaueCcTBE MPEACTABUTENCH KIACCOB YHCEN MO MOAYII0 2°> IOIDKHBI HCIIOIB30BATHCS
HEOOJbIINE TONIOKUTENbHBIE U OTpUIIATelIbHBIE uHcha. TakuMm o00pa3oM, B KadecTBe
npeAcTaBuTeneil ynooHo BeiOpaTh uucna 0, 1, -1, 2, -2, 3, -3, 4, —4 u 1.1. Ho, MOCKOIBKY BCETO UX
JOTKHO OBITH 2°%, mist HEKOTOPOTO YHMCIA N, Mbl B UTOTE BBIOEpEM N, HO HE BhIOEpEM —n WU
Haobopor — Bemp it 0 B 9TOH MOCHEAOBATENIBHOCTH YK€ HET COOTBETCTBYIOIIETO
OoTpuLaTenbHOro uncia. COOTBETCTBEHHO, KOHEL €€ BBINISAUT Kak 2147483647, —2147483647,
2147483648 = —2°'. Tlo npwunHaMm, CBA3aHHBIM C 3((MEKTHBHOCTHIO H MPOCTOTOH pealH3aiiy
orepaiuii, mpouie BBIOpaTh 23 gem 20 — MpPU STOM MOXXHO HCIONb30BaTh MEPBBIA OUT
MPEACTABICHUS YKCJIa B 3HAYEHUU €TI0 3HaKa, a BCE BBIUMCIICHUS MPOU3BOIUTH TOOUTHO, TIO TEM KE
MpUYMHAM HE CTOWT BBOJUTH CIeluanbHOe 4ucio —0, 4To, HampuMmep, clelaHo B apupMeTHKe
yucel ¢ miaBawuieil Toukon. [lo moaymro 2% pemonneno —[-2°'] = [2°'] = [2°*-2*'] = [-2°"], uro u
COOTBETCTBYET BBHIMHCAHHOMY BBIIIIE COOTHOIIICHUIO.

Hpyroii npumep. Kak Beaer cebs tg(arctg(x)) mpu BO3pacTaroIeM X, KOTOPOE SBJSICTCS YHUCIIOM C
ILIaBAIOIICH TOUKO# BOitHOIM Touroctn? [Tpu x <= 10'° Bee muet kak oxumaercs: tg(arctg(x)) =X ¢
HEeOOJBIION MOTPEIIHOCThI0, a BOT Jalblle, Kak Obl HU OBLIO BENHKO X, tg(arctg(X)) AaeT oAuH U
TOT K€ pe3yasrar 1.633123935319537-10'°. [Inst 0OBACHEHHS STOr0 HYXHO 3HATh, KAK YCTPOCHHI
Yucia ¢ TUIaBaloNIel TOYKOM, UYTO CIy’Kallee I MPEACTaBICHHsI /2 YUCIIO C TUIABAIOIICH TOYKOM
nBoriHOW ToyHOCTH X = 884279719003555/562949953421312 wmenblie w2 mNpUMEpPHO Ha
6.1232339957367658-10"7, i uro mosnydaemslii pe3ynbTaT SBISETCA Kak pa3 3HadeHmeM tg(X) ~
1/(m/2 — X)), BBIYMCICHHBIM C IBOMHOM TOYHOCTHIO.

3aMmeTbTe, YTO TIOJIOBUHY CTPAHUIBI TEKCTa 3aHSJI0 OOBSICHEHHWE JHIIb HEOONIBIION
«CTPaHHOCTW» TIOBEACHUS OIEpAaIMU B3STHS TPOTHUBOIOJIIOKHOTO IIEJIOTO YUCIIa — OJHON U3
MPOCTEHUIINX M HAauOoJIee TOYHO ONPEACTICHHBIX, KOTOPBIE TOJIBKO MOXKHO cebe mpeacTtaBuTh. s
MOJTHOTO M aKKypaTHOTO pa30opa mpuMepa ¢ apKTaHreHCOM MoTpeboBasiach ObI ellle mapa CTPaHUIIL.
[Ipu paccMoTpeHuun ke Oojee CIOXKHBIX (YHKIUH MPOrpaMMHBIX CHUCTEM, HE WUMEIONINX TaKhX
TOYHBIX MATEMAaTUYECKHUX aHAIOTOB, BOZHUKAIOT TOpa3o 0osee cephe3HbIe POOIeMEI.

VMeHHO MOATOMY 3/leChb B KauecTBE NPHUMEPOB B3ATHl MaTeMaTHYeCKUe (PyHKIUU — 000
YeloBeK, OKOHUMBIIMKA 1Ba Kypca BVY3a mno ¢usuko-maremaTnyeckod WM TEXHHUYECKOU
CHELUAIBHOCTH, I0CTaTOYHO XOPOIIO MPEACTaBIAET ce0e, YTO ITO TAKOE, U MPH JKEIAHUH MOXKET
CaMOCTOSITENIFHO TOHATH, KaK JOJDKHA paboTarh Takas (QyHKuus. Eciam ke Hago NOHATH, Kak
paboTaroT MEHee OTHO3HAYHO OIPE/IEIEHHBIE ONEPALNH, BOSHUKAET TAKOE KOJUYECTBO BO3MOMKHBIX
pa3HOOOpa3HBIX CMBICIOB, YTO YHCTO YMO3PHUTEIbHO pPEIIUTh, KaKOW HMMEHHO IpaBHJICH,
IIPAaKTUYECKH HEBO3MOXXKHO — HEO0OXOAuMa JOKyMEHTalus, 3a(UKCUPOBAHHbIE B JIOKYMEHTax
TpeOoBaHus, OOIIEHHE C Pa3padOTUMKAMU CHUCTEMBbl WIM C SKCIEpTaMHU B JaHHOW MpeAMETHOU
obuacTH.

Hanpumep, g anekBaTHOro moHUMaHHUs paOOTHl OMepaldy YTEHHsI 3aJaHHOTO KOJMYeCTBa
0aiT u3 ¢ailnia Hy>)KHO yMETh YETKO OTBEYaTh HAa MHOXKECTBO BOINPOCOB. UTO MPOUCXOAUT, €CiIn
(aiina ver? Uto Oyner, ecinu OH €CTh, HO Y JIAaHHOTO TIpOIlecca HET MpaB Ha padbory ¢ HuM? Uto
OyIeT pe3yabTaToM, eciu pa3Mmep Qailia MEHbIIE 3ampalimBaeMoro KoiludecTBa 0ait? A ecnu
JIPYTHE OTIePallUU B TOXKE BPEMSI 3alMMCHIBAIOT TaHHBIC B ATOT ke (aitn? U nip., u T.14., 1 T.11.



B 10 ke Bpems s omepanuii BBOJA-BBIBOJA, KaK W Ui OOJBINMHCTBA JIPYTHX OIEpalui,
peaTu30BaHHBIX B paMKaX HIMPOKO HCHOJIb3YEeMBIX OMOJIIMOTEK, MOYKHO, IOCIE OIpeaesIEeHHBIX
YCWINH, JOCTaTOYHO CTPOTO ONpPEAEIUTh MaTEMaTHUECKYIO MOJIEIb, aIEKBATHO OMMCHIBAIOLIYIO UX
paboty. ly11 MHOTHX K€ MPaKTHYECKUX MPUMEPOB — ONepariii OUNIMHIOBON CUCTEMBI, CUCTEMBI
aBTOMATUYECKOTO YIpaBJIeHUsI OOEBBIM KOpalOjaeM MU THAPO3JIEKTPOCTAHIIMEN — TaKUX MOJeel
BOOOIIE HET, HUKTO HUKOTJa HE MPOAYMBIBAJ TaKHE CIOXHbBIE CHCTEMBI BO BCeX UX JeTansx. Ha
(dbopmanbHyI0 TPOPadOTKY MX MPH COBPEMEHHBIX TEXHOJOTHAX YHAET BPEMEHH M YCHINH ropas3io
OosblIIe, YeM 3TO IOIYCTUMO C TOUYKH 3PEHUS] SKOHOMUYECKOH ONPaBJaHHOCTU TaKUX CHUCTEM.

Takum oOpa3om, oaHa W3 HauOoliee CIOXKHBIX 33/la4 — dAO0eK8AMHO NOHAMb MpedOosanusl,
MOHATH, YTO UMEHHO 00O03HAYaeT KaXJ0€ YTBEPXKICHUE B JIOKYMEHTAIIMH, KOTOPOE OTHOCUTCS K
IaHHOW omepanu. B mpumepe ¢ aOCOMIOTHONW BETMYMHOW Bpoje OBl yAaloch cpa3y HalHcaTb
YEeTKOE OIpE/CICHUE, HO NOHAMb €r0 ITOMOTAaeT TOJBKO MPHUBEICHHBIM NPUMEpP «CTPAHHOTO)
noBezieHus. TOJBKO MOCie MPOBEISHHOTO JIOMOIHUTEFHOTO aHAIM3a CTAHOBHUTCSI BO3MOXKHBIM 0€3
OomMOOK BBIBOAUTH CIEICTBUS M3 OTOTO OIpPENeNIeHUs (IMepBOHAYAIBHBIM BBIBOJ O TOM, YTO
abcomoTHas BenuuuHa Ooinbmie O ObLT ommOkoil). Bo MHOrMX Apyrux ciydasx daxe MpOCTO
Han#caTh YETKOE ompeaeneHne Henerko. IloaTomy Bcerma HEOOXOIWM BAIYMYMBBIA aHAIU3
mpeOo6anutl, U3BICUCHUE BCEX CBEICHHU, KOTOPBIE TOJBKO MOXKHO IOJNYYHTh U3 JOKYMEHTAILlUH,
CTaHJApPTOB, a TAKXKE M3 JIMYHOTO OOIIEHHS C IKCIEPTaMH, apXUTEKTOpaMH, pa3pabOTYHMKaMH U
MOJIH30BATEISIMUA TECTHPYEMOM CUCTEMBI M IPYTHMHU 3aHHTEPECOBAaHHBIMU JIUIIAMHU.

[ToMoraroT B 3TOM aHaIU3€ MOMBITKH YETKO ONPENEIUTh, KAK MOYKHO TPOBEPUTH TPEOOBAHMS.
Hanpumep, mombITka MpoOBEPUTH MPABHIIHOCTH BBIUMCIIEHHE a0COTIOTHON BETMYMHBI IPU TOMOIIN
ToxkaecTBa abs(x) >= 0 mpoBanmuBaeTcs, U 3TOT (PaKT BBIHYKIACT 3aqyMaTbcsi 00 OCHOBHBIX
MPUHIUIIAX MAmWHHON apudmeruku. @opmynupyst TpeOOBaHUS B MPOBEPSIEMOM BHJIE, MBI Cpas3y
MOJy4aeM OYEHb XOpOIIee OIpelesiCHHE IPAaBWIBHOTO TIIOBEJICHMS, Oojiee akKypaTHOE, 4YeM
CYLIECTBYIOIINE OMUCAHNUS IS TIOAABIISIONIETO OONBITMHCTBA TIPOTPAMMHBIX CHCTEM.

Ecnmu TecThl co3marorcsi Kak OOBIYHO, B BHAE TECTOBBIX BapHUAHTOB, WX Pa3pabOTUMK cpasy
MIBITAETCS OMPENIEINTh, KAK IMEHHO MPOBEPATh TPEOOBAHUS B TOM KOHKPETHON CUTYyallMH, KOTOpas
BO3HUKACT B JAaHHOM TecTe. MeToAbl TeCTHPOBAHHS HAa OCHOBE Mojeneld TpeOyIoT OMHCHIBATH
TpeOOBaHUS K TOBEIEHHUIO OMNEpallid «BOOOIIE», B IMPOU3BOJIBHOM CHTyallud, B KOTOpPOIl OHa
noswkHa padorats. [Ipu 3TOM B KadecTBe pe3ylsibTaTa aHajlu3a TpeOOBaHUHN MOJTydaeTcss HEKOTopas
Mo0enb mpedosanuii — ILEIOCTHOE, MOJIHOE, HEMPOTUBOPEUUBOE U TOYHOE OMUCAHUE TOrO, YTO
J0JDKHA Jienath cucteMa. OHa yKa3bIBaeT, Kak MPOBEPATH MPABHIBHOCTh pAOOTHI CUCTEMBI M JJaeT
BO3MOXXHOCTh Pa3JeNuTh (POPMYIUPOBKY MPOBEPSIEMBIX TPeOOBaHMN M MPUIYyMbIBAHUE CUTYyalMi
JUTSL X TIPOBEPKU HA JBA OTJEIbHBIX BUA EATEIbHOCTH, MOBBIIIAs KAYE€CTBO U TOTO, U JIPYTOTO.

OTyeTbl 0 pe3ynbTaTax TeCTUPOBaHUA

XOTsI OCHOBHOM II€JIbI0 TECTUPOBAHMSI SIBJISETCS JIMILb MPOBEPKA COOTBETCTBUS TPeOOBaHUSM,
WIN ke, HA00OpOT, MpOBEpKa HAJIM4YUs OUIMOOK B TECTHPYEMOM cUCTeMe, TECTUpOBaHME, MOCIe
KOTOPOTO OCTAaeTCsl TOJIBKO WH(GOpPMAIHS BHIA «OITHOOK HET» MM «OIIUOKH €CTh», MPAKTUIECKU
6ecrione3Ho. Ha mpakTuke Hy>XHbI TECTBI, MOCJIE BBIOJHEHHS KOTOPBIX OCTAeTCs 1OCTATOYHO
nH(pOpMaLUU O HAWJIEHHBIX OIIMOKaX, YTOOBI pa3pabOTUMK MOT JIOKAIM30BaTh UX B XOJI€ OTJIAJIKH C
HeOonpmMMU ycunusiMu. Kpome Toro, HykHa eme W MHPOpMaLus O IMOJHOTE BBITOJHEHHBIX
TecToB. B 0011eM ci1ydae 0OT4ETHI 0 X0J1€ TECTUPOBAHHUS AOJIKHBI COAEPKATh CIEAYIOLIEE.

e Jlannble 000 Bcex OOHAPYKEHHBIX OLNTHOKAX.

O  Tun ommOKu MO HEKOTOPOH KiIacCU(UKAIMH, KOTOPHIA MOSICHSAET, YTO K€ MPOHU3OIILIO.
Hanpumep: 3arpeGoBaHO CIUIIKOM MHOTO NamsTH, GyHKIMS pabOTaeT CIUIIKOM J0ro,
BBIJJAETCS HEKOPPEKTHBIM PE3yJbTAT, BBIIIOJIHIECTCS 3allUCh HEBEPHBIX INAHHBIX KyJa-
1100, He BO3BpalllaeTCs yIpaBleHUe, pa3pylieHHe mpolecca.

0  Kakas npoBepka 3adpukcupoBaia OMHUOKY, YTO UIMEHHO OBLIO COYTEHO HEKOPPEKTHBIM,
Kakoe TpeOOBaHHUE MPHU 3TOM MPOBEPSIIOCH.



0 KakoB Haubonee KOPOTKHMH BBIAENISEMBIN CIIEHapUi AEHCTBUN, KOTOPBIM MO3BOJSET
MOBTOPUTH 3Ty OWIMOKY. MHOrIa A0CTaTOYHO yKa3aHUs TOJBKO OJHOM HENpPaBUIBHO
cpaboTaBiet onepauy Wik PyHKIIUH, HO B CIIOKHBIX CIIy4asix HEOOXOIUMO MTOBTOPUTH
HEKOTOpBI HabOp AeHCTBUIA, B COBOKYNMHOCTH MPUBEIIINNA K HEKOPPEKTHOU pabote
cucrembl. Omnepanusi, IpU BBINOJIHEHUH KOTOPOHM OIIMOKAa MpOSIBISIETCS, BOBCE HE
00513aTeNIbHO caMa COAEP KUT OLIMOKY, OHA MOXET MPOCTO UCIOJIb30BaTh HEKOPPEKTHBIE
pe3yabTaThl pabOThI IPYTUX OTEPALHIA.

e JlaHHBIE O NOJHOTE TECTUPOBAHUS IO HECKOJIBKUM KPUTEPUSM — KaKHE TECTOBBIE CUTyallUu

BO3HUKAQJIM B XOJI¢ TECTHMPOBAHUS, & KAKHE HET, KAKOBbl 3HAUYEHUS M3MEPSBILIUXCS METPUK
TECTOBOI'O MOKPBITHSI.
WNHdopmanuio o 3aTpOHYTHIX 3JIEMEHTaX TECTUPYEMOM CUCTEMbI — BBI3BIBAEMbBIX (DYHKLUAX U
METO/1aX, BBIMOJIHIEMBIX KOMaH/aX, 3aTParuBaeMbIX Kilaccax, KOMIIOHEHTAX, MOJACUCTEMAaX —
a TaKkXke O MPOBEPSIEMBbIX B XOJI€ TECTHPOBAHUS TPEOOBAHMSIX BCET/a IMOJE3HO MMETh, JaXe
KOTI'Jla IOJTHOTA TECTUPOBAHUS OIPEAEIAETCS IPYTUMU CIoco0aMHu.

OpraHunsaumsa TecToBbIX HabopoB

[Tockonbky 4vacTo HabOp TECTOB MpEACTaBisieT cOo00il TOBOJBHO CJOXKHYIO CHCTEMY, OHa
JOJKHA OBITH XOPOIIO OPTaHM30BaHA. ITO OCOOCHHO BaXKHO JJISi TECTOB, KOTOPHIC IIAHUPYETCS
MOAJEPKUBATh, COMPOBOXKAATh U TOMOJHATH A0Jdroe BpeMsa. Ilpu opraHuzanuu TECTOB HYXHO
TaK)KE aKKypaTHO BBIJCNATH OTACIbHBICE MOJIYJH, YYUTHIBas BO3MOXXHOCTH WX MOBTOPHOTO
WCIIONIb30BaHUS, KaK U TPH TPOCKTUPOBAHHMH JIOOOW IPYyro MporpaMMHON CHUCTEMBI. Takum
00pa3oM, XOpOIIO CHPOSKTUPOBAHHBIM TECTOBBIM HAOOp BCErAa HCIONB3YyeT Te K& 0a30BbIC
MPUHLIMIIBI TPOrPaMMHON MH)XKEHEPUH, YTO U JIH00as XOpOILIO CIPOEKTUPOBAHHAS MPOTpPaMMHAS
cucTeMa — aOCTPaKIUIO U YTOYHEHHUE, MOTYJIBHOCTh 1 MHOTOKPAaTHOE UCTIONb30BaHUE [2].

[Tomumo 93TOrTO, XOpOoIIas oOpraHU3alus TECTOBBIX HAOOPOB JOJDKHA  TOJYHHSATHCS
JIOTIOJTHUTEIHHBIM OTPAHUYEHUSIM, CBSI3aHHBIM YK€ C CaMOW MPUPOI0il TECTOB.

e TecThl HMOMKHBI HMMETh JOTOJHUTEIBHYIO CTPYKTYpPY, OCHOBAaHHYIO Ha HUX CBS3H C
KOMITIOHCHTAMH TeCTpreMOﬁ cucteMbl. OHa MOXKET GBITI: npeacTraBjiCHa, HAIIPUMCP, B ABHO
YKa3aHHOW B OIMMCAaHWM KaXIOTO TeCTa WIM B KOMMEHTapHsiX K HEMYy CCBUIKE Ha
COOTBETCTBYIOIINE KOMIIOHEHTHI.

Hanuuue takoit napopmanuu obserdaer ConpoBOXKACHNUE TECTOBOIO Habopa MpH HEOOIBIINX
U3MEHEHUAX B TECTUPYEMOI cucTeme, 6e3 M3MEHEeHHUs €€ (PYHKIMOHATIBHOCTU. B 3THX ciryuasx
CTaHOBUTCS BO3MOXXHBIM OBICTPO HAWTH BCE TECTHI, MOMJICKAIINE KOPPEKTUPOBKE B CBSI3U C
TaKUMHU U3MCHCHUAMMU.

Jlpyrast BBITO/Ia OT HAJIMYMs SIBHBIX CBS3EH C TECTUPYEMBIMH KOMIIOHEHTAMH — BO3MOYKHOCTb
MHUHUMH3AUU KOJIMYCCTBA MOBTOPHO BBIMMOJIHACMBIX TCCTOB IMPU H€6OJILH_II/IX HU3MCHCHUAX,
KOTOpbIe HUKaK HE OTpa)karoTcs Ha HHTepderice cucteMbl WM ee GyHKIusx. [Ipu 3ToM MOKHO
BBIMOJIHATh TOJILKO T€ TECThI, KOTOpBIC 3aTPAarvBalOT W3MCHCHHBIC WM 3aBUCSIIUE OT
N3MCECHCHHBIX KOMIIOHCHTHEI.

e TecTpl HOMXKHBI OBITH SIBHO CBSI3aHBI U C MIPOBEPSIEMBIMH TPEOOBAHUSMH.
Takas npuBsA3Ka TO3BOJACT, IOMHMO OIIGHKH TIOJIHOTBI TECTOBOTO Habopa, CHHXKATh
TPyAO3aTpaThl Ha €ro MOJW(UKAIMIO TP H3MEHEHUSX B TPEOOBAHUAX, OBICTPO BBLACIISSA
TOJIBKO T€ TECThI, KOTOPbIE JOJIKHBI H3MCHUTHCA.
Ecin Bo3HHMKaeT HEOOXOIWMOCTHh IMPOBEPUTH TOJBKO 3aaHHOE ITOJAMHOXECTBO (DYHKIIUN
CHCTEMBbI, IPUBA3KA TECTOB K TPEOOBAHHSAM TAKXKE MMOMOYKET MHHUMH3HPOBATh HUCIIOTHICMBbIH
TECTOBBIN HAOOD.

L] TecTrl JOJIXKHBI OBITH p336I/ITI)I Ha Tpymnmbl IO HECKOJBKHM pPAa3JIMYHBIM aCIICKTaM. 910
pa36HeHHe MOKCT BJIMATH HAa TOPSAAOK BBIIIOJIHECHUS TECTOB.

(6] HaanMep, IIOJIC3HO OTACIATD TCCTHI, BBIINNIOJTHCHHUEC KOTOPBIX IIOJIHOCTBIO
ABTOMAaTHU3WPOBAHO, OT TCX, I'AC Tpe6y€TC$I BMCIIATCIJIIBCTBO YCIIOBCKA. HpI/I 9TOM 4acCTO



ABTOMAaTUYCCKUEC TCCThI YI[O6HO BBIITOJHATD paHbIIC, ITIOCKOJBKY O6Hapy)KI/IBaCMBIe UMHN
OIIINOKU MOTYT CACJIaThb BBINIOJIHCHUC TCCTOB IO KOHTPOJIEM YCJIOBCKaA boiee TPYAHBIM.

IIpy TecTHMpOBaHHWU CIIOXKHBIX CHUCTEM YacTO TpPEOYIOTCS JOCTAaTOYHO CIIOKHBIE
crieHapuu paboThl Tecta. Hampumep, TecT, MpOBEPSIONINI KOPPEKTHOCTh yIPABICHUS
IIOTOKAMH B OIEPAllMOHHON CHCTEME, MOXET 3allyCKaTb MHOIO ITIOTOKOB Pa3IMYHON
KOHQHUTypali, B Ppa3HbIX IIOTOKAaX WCIIOJNB30BaTh PA3IMYHbIE  MEXaHU3MBI
CHUHXPOHM3AllUY, MPOBEPss, YTO OHU PabOTAIOT KOppekTHO. OIHAKo, eciau omuoKa B
(GYHKIMM CO3MaHUS TOTOKA IMPOCTO HE JAeT CO3[aTh HOBBIM ITOTOK B IpOTrpamme,
IBITAThCS BBIIOJIHUTH 3TOT TECT OECCMBICIEHHO — OOJIbIIas €ro 4acTh Tak U OyZer
BBINIOJIHEHA, & Ta, YTO OyAET, MOXKET MPOCTO MONACTh B TYNHUK WM BbIJIaTh HEBHATHYIO
MHGOPMALIMIO O MHOYKECTBE OOHApY’KEHHBIX OLIMOOK, aHAJIU3UPOBATh KOTOPYIO OyeTr
HEIPOCTO.

N30exaTh Takoil CUTyalluK MIOMOKET MPOCTOM TECT, MPOBEPSIOMINIA TOIBKO, YTO HOBBIMA
IIOTOK JEHCTBUTENBHO co3faercs. [Ipexnae, 4eM BBINOIHATH CIIOKHBIE W 3aIlyTaHHBIC
TECTbl, MWCHOJB3YIOIME MHOro (QYHKIMH, >KeJaTelbHO MPOBEPUTH BBIIOJHEHUE
HEKOTOPHIX 0a30BBIX TPeOOBaHMU KaXIOW W3 ATHX (PYHKUMH C MOMOIIBIO MPOCTHIX
TecToB. Ilpu HapymieHMM Takux TpeOOBaHMM, CIOXKHBIM TECT HE CTOMUT BBINOJIHATH
BOOOIIE.

Takas opraHuMs3anysi TECTOB IJsl CIOXKHBIX CHCTEM TIO3BOJSET MHHMMM3UPOBATH
COBOKYIIHBIE 3aTPATHI HAa BBIIIOJHEHNE TECTOB U aHAJIN3 UX PE3YJIbTaTOB.

Ecmu Tectupyemas cucreMa MOXET UMETh ONIMOHAIBHBIE, He00s3aTeNbHbIe (DyHKIHH,
KOTOpbIE, IIPU UX HAJIMYMHU, TOKE HYKHO IMPOTECTUPOBATH, MOSIBIAETCS HEOOXOAUMOCTh
B ONIIMOHAJIBHBIX IIPOBEPKAX, KOTOPBIE IIPXU HEKOTOPBIX YCIOBUAX BBITOIHSIIOTCA, a IIPU
JIpYTUX HET.

ITpomre Bcero 3ta 3ajaya pemaeTcs MpH MOMOIIN BBEJCHUS B TECT KOHPUSYPAYUOHHBIX
napamempog, 3HAYECHHs KOTOPBIX MOTYT YIPABIATH BBIIOIHAEMBIMU TECTAMU U
NPOBOJUMBIMU B HUX TpoBepkamu. KoHurypaumonnele mapamMeTpbsl MOTYT
HacTpauBaTbCs HE3aBUCUMO M HE H3MEHAThCS B XOA€ paboThl TecTa, a MOTYT
ONPENEIATECA JUHAMUYECKH, IPU IOMOIIU CIELHUAIBbHOTO MOAYJS, MPOBEPSIOLIETO
HaJIMYMe WM OTCYTCTBME B CHUCTEME ONIMOHANBHBIX (QyHKUuMI. Hainenennsie Ha 3TH
(YHKIIMU TECTHI JOJDKHBI BBITOJHATHCS TOJIBKO MMOCIE pabOThl TAKOTO MOIYJIS.

Haunbonee MOIIHONW TEXHHKOW CTPYKTYypU3allMM TECTOBBIX HAOOPOB SIBIISICTCS BbIJIEJICHUE
MOJIyJIeH NI KOMIIOHEHTOB, OTBEUAIOIINX KaXK/IBI 3a PEIICHUE CBOCH CIIeM(PUISCKOM 3a1auH.

Buipl KOMITOHEHTOB TECTOBOTO Habopa

e Opaxynsl.
Tecmosvim opaxkynom Ha3bIBACTCS KOMIIOHEHT TECTa, NPUHUMAIONIMIA pPEIICHUE O TOM,
NPaBWJIBHO WJIM HETIPaBUIIBHO CpaboTaja TeCTUpyeMas CHCTeMa B JaHHOM TECTe.
CrniocoObI TOCTPOEHHSI OPAKYJIOB.
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Yamie Bcero posib OpakyJsa BBINOJHAET yelnoBeK. OH MPOCTO aHAJIM3UPYET TECTOBBIE
JIAHHBIE U Pe3yJIbTaThl TECTA U COMOCTABIISIET X CO CBOMM IIOHUMaHHUEM TPEOOBaHUH.

JlocTaTOYyHO 4YacTO MCHOJNB3YIOTCS OpaKyJibl Ha OCHOBE TaOJMI] TECTOBBIX JaHHBIX W
MPaBUIBHBIX Pe3yJbTaTOB. Takoil oOpakynl HaxoAuT B TabiHue CTPOKYy, B
COOTBETCTBYIOIIMX CTOJOLIaX KOTOPOH 3alMCaHbl UCIOJIb30BaHHBIE TECTOBBIEC JaHHBIE, U
MIPOBEPSAET, YTO IOJYUYEHHBIH pe3yNbTaT pPaBeH TOMY, KOTOPBIA HAXOIUTCA B CTONOLE
pe3yJIbTAaTOB B ATOM K€ CTPOKE.

Ecnu ectp gapyras peanmusanus TOH ke (QYHKIHMH, KOTOPYIO MBI coOupaemcs
TECTUPOBaTb, MOXHO IIOCTPOMTb OpaKyJl, MCHOJb3YIOLUINIl CpaBHEHUE DE3YJIbTATOB,
MOJYYEHHBIX OT TECTUPYEMOW CUCTEMBI, C BbIJABAEMbIMU ATOM peanuzanuen. [pyras
peanu3anysi MOKeT ObITh MPOTOTUITHOW, HE TakoW 3(PPEKTUBHOM, Kak TecTUpyemasi, HO



3aTO MNpaBWIbHOW. B KauecTBe JApyrod peanusaluud MOXKET HUCIOJIb30BaThCS
NpeAbIayIIas BEPCUsl TECTUPYEMOM CUCTEMBbI, €Clid K HEl HeT HapeKaHUH MO MOBOIY
KOPPEKTHOCTH pabOTHI.

O Ilpu HanMuuM HECKOJBKHUX BEPCUN TECTUPYEMOH CHUCTEMBI WJIM HECKOJIBKUX IPYIHX
peanu3anuii mpoBepsieMoil (QyHKIUM MOKHO HCIIOJIb30BaTh OPaKyJ, MOCTPOCHHBIM Ha
0asze ronocoBaHus. [IpaBUIBHBIM pe3yabTATOM IPHU 3TOM CUUTAETCS TOT, YTO BEPHYJIO
OOJNBIIMHCTBO M3 HUMEIOIIUXCA peanu3alii, U pe3yJbTaT TECTUPYEMOW CHUCTEMBbI
CpPaBHMBAETCS C HUM.

0  Ecmu tectupyemas (pyHKLHS UMeeT 00paTHYI0, €€ MOKHO HMCIOJIb30BaTh B OpaKyJie —
BBIUUCIIATH [0 pe3yjbTaTaM BXOJHbIC [aHHbIE W TPOBEPSITh HUX COBIAJAECHUE C
HCIIOJIb30BAaHHBIMU PEAIbHO BXOJHBIMU JAHHBIMHU.

0 Cawmpiii oOmuii cimyualik — mpoBepka KAaKUX-TO CBOKMCTB pe3yibrata. Ha ocHOBe
TpeOoBaHUIl (HOPMYIHUPYIOTCS OKUIAeMble CBOMCTBa pe3yJibTaTa, U OpaKyJ MpPOBEpPSET
HNMCHHO UX.

HaanMep, €CJin OT OIllcpannu Tpe6yeTc51 BO3BpalliaTb CIIMCOK KJIIMCHTOB, MMCIOMIUX
3aA0JDKCHHOCTD, IMPEBBIIIAIOIIYIO 3aJaHHOC 3HAYCHHC, Takoi OpaKyJl I KaXXJI0ro u3
KIIMCHTOB B IIOJIYYCHHOM CIIMCKC IIPOBEPACT, JEUCTBUTEIILHO JIM €ro 3aJ0JKEHHOCTh
MPEBLIIACT 3TO 3HAYCHHC.

['eHepaTOpbl TECTOBBIX JaHHBIX.

I'enepamop mecmosvix Oannblx OTBEYAET 3a MOCTPOEHUE BXOJHBIX IAHHBIX, UCHOJIb3YEMbIX
TECTaMH.

CrniocoObl opraHu3aluy reHepaTopOB.

o [Tyn nannbIX. 3apaHee MPUTOTOBICHHBIE JaHHBIE COXPAHSIOTCS B BHJE KOJUICKIIUU WU
TaOJIHIIBI ¥ UCTIOJIB3YIOTCS 110 MEPE HEOOXOIUMOCTH.

0 Jlpyroit reHeparop ¢ ¢unbTpanueii. ['eHepaTOop MAHHBIX, YJIOBJICTBOPSIOIIMX
HEKOTOPOMY YCIIOBHIO MOXKHO OPTraHHU30BaTh, UCIIOJIb3Ys MPOCTOM TeHepaTop AaHHBIX
ATOr0 TUMA U (PUIBTPALUIO MO JAHHOMY YCIOBHIO — E€CJIH MOCTAaBJISIEMbIE MPOCTHIM
reHepaTOPOM JIaHHBIE YAOBJIETBOPAIOT YCIOBUIO, OHH MEPEAAIOTCs] BOBHE, €CIM HET —
BBIYUCIISIETCS CJIEIYIOIIAs TOPLIHS TAHHBIX.

0  CocraBHoil reHepaTop. I['eHepaTop JaHHBIX CIOKHOM CTPYKTYpbl CTPOUTCS W3
TeHEepaTOPOB JIEMEHTOB 3TOU CTPYKTYpbl. Hanpumep, eciu Hy>KHO IOCTPOUTH OOBEKTHI,
Yy KOTOPBIX €CTh TPU MOJISl, MOXKHO IO OTJAEIBHOCTH CTPOUTH 3HAUEHUS TOJIEH, a TIOTOM
00benuHATh UX B 00BEKT. [lpum 0OBEIWHEHWH MOXKHO HCIOIB30BaTh JEKAPTOBO
MPOM3BE/ICHUE MHOXXECTB 3HAYCHH, TO €CTh CTPOUTh IO OOBEKTYy Ha KAKAYIO
CO3/1aBaeMyI0 TPOMKY 3HAUEHMI MOJIeH, UIIM UCTIOIb30BaTh «IUAroHaIb» — O0bEIUHATh
TOJIBKO OJJHOBPEMEHHO CT'€HEPUPOBAHHBIE TPOMKU 3HAYECHUM ITOJICH.
B cocraBHBIX reHepaTropax MaHHBIX, YIOBJIETBOPSIOIIUX HEKOTOPHIM OrPaHUYECHUSM
[[EJIOCTHOCTU (HampuMep, 3HAYEHHE MEPBOrO TMOJS BCEr/a JOJDKHO OBITh OOJbIIe
3HAYEHHS BTOPOTO), UCTIONB3YIOTCS (DUIBTPHI.

TecToBble aanTepsl.

Tecmosbiii adanmep TpelHAa3HAYEH ISl COEAMHEHUS TECTa ¢ TECTUPYEMOM CHCTEMOM B Tex
Cyyasx, Korja MHTep(eic TeCTUPYeMOW CHCTEMbl HE COOTBETCTBYET TOMY, Ha KOTOPBIH
paccuuTaH TecT.

Takast cuTyanust MOXKET CIOKHUTBCS, €CIIM TECTHI JJI CTAPON BEPCUM HYKHO IEPEHECTH Ha
HOBYIO BEPCHIO CHUCTEMBI, IPHUEM HU3MEHEHUH B NpoBepseMol (PyHKIIMOHAILHOCTH Mo, HO
ecTb U3MeHeHus B uHTepdelicax — (QyHKUMM UM KOMaHAbl Ha3BaHbl MO-IAPYroMy, B HHX
M3MEHEH NOPSAJOK MapaMETPOB WIN TUIIBI IaPAMETPOB MOJIYYHIIN APYTUe UMEHA.

Jpyrass BO3MOXXHOCTb — TECThl CO3/1aBaJIUCh 3apaHee, A0 pa3pabOTKU CHCTEMbl WIH
napajyieIbHO e, Ha OCHOBE TpeOOBaHUI M NPOEKTHON MOKyMEHTAllMHM, a Korja Oblia
pa3paboTaHa caMa TeCTHUpyeMasl CUCTEMA, YacTh €€ HHTeP(eiicoB N3MEHUIIACh 110 CPAaBHEHUIO C
IIPOEKTOM.



Tpetnil ciydail MCIOIB30BAHMS AANTEPOB — TECTUPOBAHME HA COOTBETCTBHE HEKOTOPOMY
o011eMy CTaHJapTy, UIsl KOTOPOTO MOXET ObITh MHOTO peaju3alMidi OT Pa3HbIX MOCTABIIUKOB.
Takast cutyanusi, Hal[puMep, B TEJIEKOMMYHHUKAIOHHOM [0 — cTaHmapThl Ha TPOTOKOJIBI
B3aUMOJIEHCTBUS (PUKCHPOBaHBI, HO €CTh MHOIO pa3HbIX pa3paboTumkoB 3toro IIO m ux
CHCTEMBI JIOJDKHBI YCIICITHO B3aUMOJICHCTBOBATH JPYT ¢ ApyroM. IIpu 3ToM TecTOBBI HAOOp
JUId CTaHJapTa JeNaeTcsd IpU CaMbIX OOIMX HpeAnoyokeHusx o0 wuHTepdeiice (mpocto
HAJIMYHE OTPEeIICHHBIX (DYHKIMHA M CTPYKTYpa JaHHBIX MX MapaMeTPOB) — TAKOW TECTOBBIH
HaOOp Ha3bIBaeTCAd abcmpaxmusvim. YTOOBI UCMONB30BaTh A0CTPAKTHBIM TECTOBBIA HAOOp AJs
TECTUPOBAHUS ~ HEKOTOPOM  peanu3anuy, OH  JONOJHSETCS  Ha0OpOM  aJanTepos,
NPUBA3BIBAIOIIMX HCIOJIb30BAHHBIA B HEM aOCTpakTHbI HHTeppeiic K KOHKPETHOMY
uHTEpQeiicy TaHHOH pean3aIum.

e  3ariyuiku.
Tecmogoui 3aenyuwiKoti Ha3bIBAETCS KOMIIOHEHT, UTPAIOILUI pOJIb HEOOXOAUMOTO TECTUPYEMOH
CUCTEME KOMIIOHEHTA, KOTOPBI eI1le He pa3pabdoTaH.
[Ipy WHTErpallMOHHOM U MOJYJbHOM TECTHMPOBAHUU HWHOIZIA IPHUXOJUTCS TECTUPOBAThH
OTJIEIbHO KOMITOHEHTBI, KOTOPBIM JJIsi pab0TOCIIOCOOHOCTH HEOOXOAUMBI Jpyrue. DTH ApyTHe
KOMITIOHEHTbI MOTYT OBITH €Ill¢ HE TOTOBBI WJIN K€ OHM HE BKIJIIOYAIOTCS B TECT, MOCKOJIBKY
CHJIBHO YCIIOXKHHIM OBl ero. UToOBl TECTUpYyEeMBIii KOMIOHEHT MOT paboTaTb BO BpeMs
TECTUPOBAHUS, BMECTO OTCYTCTBYIOIIMX KOMIOHEHTOB IOJCTABIISIOTCS 3arIyIIKHU, KOTOpPbIE
UMEIOT TaKOW ke MHTepQeiic, 4TO U OTCYTCTBYIOIINE KOMIIOHEHTHI, HO YCTPOCHBI KaK MOKHO
Oosiee TPOCTO, HAampUMeEp, BO3BPALIAIOT OAWH U TOT K€ PE3yJNbTaT WM TE€HEPUPYIOT €ro
CITy4aitHoO.

Buabl TectupoBaHus

TectupoBaTh MOKHO COOMIOIEHHE JTHOOBIX TPEOOBAHHH, COOTBETCTBHE KOTOPBIM BBISBISETCS BO
Bpemst pabotel [10. 13 xapakrepuctuk kadectsa 1o ISO 9126 sTum cBoiicTBOM He 00s1aaioT
TOJILKO aTpUOYThI y100CTBa cONpoBOXkAeHHs. [109TOMY BBIAEISAIOT BUJIbI TECTUPOBAHUS, CBA3aHHBIE
C TPOBEPKOM OTIPE/IeTIEHHBIX XapaKTePUCTHK M aTpUOYTOB KauecTBa — TECTUPOBAHHE
(YHKIIMOHATIBHOCTH, Ha/IEKHOCTH, YJ00CTBA NCIIOIb30BAHNUS, IEPEHOCUMOCTH U
MIPOU3BOIUTENILHOCTH, a TAK)KE TECTUPOBAHHUE OTJCIIBHBIX aTPUOYTOB — 3aLIUIEHHOCTH,
(YHKIIMOHATIBHOM MPUTOAHOCTH U IIp. KpoMe Toro, 0co60 BBIAEIAIOT Hazpy3ounoe niu
cmpeccosoe mecmupoganue, posepsitoiiee padoTocrocoOHOCTb, HagexkHOCTh 110 u nokaszarenu
€ro NMPOU3BOAUTEIBHOCTH B YCIOBUSX HNOBBIIIEHHBIX HATPY30K — MPH OOJIBIIOM KOJIMYECTBE
M0JIb30BaTes e, MTHTEHCUBHOM OOMEHE JaHHBIMU C IPYTUMHU CUCTEMaMH, OOJIBIIIOM 00beMe
NepeaBaeMblX WM MCIIOJIb3yEMbIX JAHHBIX, U TIP.

PaCCManI/IBaeMI)Ie B JAHHOM KYpPC€ MCTOAbLI MOCTPOCHUA TCCTOB OPUCHTUPOBAHLI B OoubIICH
MCPE HA TCCTUPOBAHUC (I)YHKI_II/IOHH.J'IBHOCTI/I. X MOXHO MCIIOJB30BaTh U AJIsL TECTUPOBAHUA
NEPCHOCUMOCTH, ITPOU3BOANTCIILHOCTHU UJIW HAAC)KHOCTH. OI[HaKO IIpU UX UCIIO0JIB30BAHNHN HYKHO
HUMCTH B BUY CIICAYIOLICC.

e Jlns TecTUpOBaHUS MPOU3BOAUTEIHLHOCTH HEOOXOAUM JOTOTHUTEIBHBINA aHAIN3 (PaKTOPOB
BO3MO>KHOTO CHUKEHUS MMPOU3BOIUTEIHHOCTH — 00BhEMa BXOJIHBIX JIAHHBIX, 00beMa 0a3bl
JTAHHBIX CHUCTEMBI, KOJIMUYECTBA MOJIb30BaTENEH, KOJIMYECTBA MPOIIECCOB U MIOTOKOB B CHCTEME,
00beMa JTaHHBIX, MTepeAaBaeMbIX MKy KOMIIOHEHTaMU CUCTEMBI U 11p. [1oHOTa Takoro
TECTHUPOBAHUS CHIIBHO 3aBUCUT OT UCIOJIB3yEMOTO B TeCcTax Habopa (pakTOpoB.

Brinenenue agexkBaTHOro Habopa acreKTOB, BIUSIONIMX HA TPOU3BOIUTEIHHOCTD, HE
paccMaTpuBaeTCs B IaHHOM Kypce.

. HpI/I TECTUPOBAHNU HAACKHOCTU NOJIKHBI U3MEPATHCA CTATUCTUYCCKUC TTOKA3aTCIIN pa6OTLI
CHUCTEMBI U JOJI?KHBI UCITIOJIB30BATHCA Ou3KHEe K PCATBbHBIM 110 CBOUM CTATHYCCKUM CBOMCTBAM
BXOAHBIC JAHHBIC. BOHpOCLI CTATUCTUYCCKOI'0O MOACIIUPOBAHHNA PA3JIMIHBIX ACIICKTOB BXOIHBIX
JaHHBIX, ITIOBCACHUS IIOJIL30BaTEIICH U APYrux CUCTEM, KOTOPBIC MOT'YT OKAa3bIBATH BJIMAHHC HA



paboTOCTIOCOOHOCTH TECTHPYEMOM CUCTEMBI, HE pacCMaTPUBAIOTCS B TAHHOM Kypce. Taxke He
00CyKIIal0TCSL METO/IBI OTIPEICIICHUs CTATUCTUYECKUX TOKa3aTeneii ee paboThl.

TectupoBanue ya006cTBa UCIIOIB30BAHUS CUIIBHO OTIUYAETCS OT JPYTHX BUIAOB TECTUPOBAHUS,
MOCKOJIBKY BCET/Ia CBSI3aHO C OIICHKOM y100CTBA BHITIOJHAEMBIX JICUCTBUMN U MIPEJICTABICHUS UX
pe3yabpTaToB B cucteMe. [1o 370l npuunHe npu TakOM TECTUPOBAHUU BCETAA UCTIOIB3YIOTCS
SKCTEPTHHIE OLICHKH, TPEOYIOINE BOBICYCHUS KBATU(PUITUPOBAHHBIX CIIEIIUATMCTOB MO yA00CTBY
WCIIOJIb30BaHUsl. ABTOMAaTU3MPOBATh 3TOT BUJI TECTUPOBAHUS B TOM K€ Mepe, Kak ApyTHe, He
yAaeTcsl.

Ha ocHOBe MCXOTHBIX JaHHBIX, UCIIOJIb3YEMBIX JJIS IOCTPOCHUS TECTOB, TECTUPOBAHUE JCIIAT Ha
CJIETYIOIINE BUIBI.

o Tecmupoeanue uepnozo aujuKa, HalelIeHHOE Ha IPOBEPKY TpeboBaHMu. TecTsl A HEro U
KPUTEPHIA TOJTHOTHI TECTUPOBAHMSI CTPOSTCS HA OCHOBE TPEOOBAHUI U OTpaHUYCHUH, YETKO
3a(hUKCUPOBAHHBIX B cHieLU(UKALUAX, CTAHJAPTaX, BHYTPEHHUX HOPMAaTUBHBIX JOKYMEHTAX.
YacTo Takoe TECTUPOBaHKE HA3bIBACTCS mecmuposanuem na coomeemcmeue (conformance
testing). YacTHBIM CllyyaeM €ro sIBISETCS YYHKYUOHANbHOE MeCMUPO6anue — TECThI IS
HEro, a TAK)K€ UCTOJIb3yEeMble KPUTEPUHU TIOJHOTHI IPOBEAEHHOTO TECTUPOBAHUS ONPEIEIISIIOT
Ha OCHOBE TpeOoBaHM K (PyHKIIMOHAIBHOCTH.

E1e onHMM nIpUMepOM TECTUPOBAHUS HA COOTBETCTBUE SIBIISICTCS ammecmayuoHHoe Wik
cepmupukayuoHHoe mecmupoganue, o pe3ysibTaTaM KOTOPOro IPOrpaMMHasl CUCTEMA
MoJTy4daeT (MU HE MoJIy4aeT) opunnaibHblii JOKYMEHT, TOATBEPAKIAIOIINN €€ COOTBETCTBUE
OIpeIelIeHHBIM TPeOOBaHUAM U CTaHJapTaM.

o Tecmuposanue 0e1020 AWUKA, OHO XK€ CMPYKMYPHOE MECMUPOEaHue — TECThI CO3IAI0TCS
Ha OCHOBE 3HAHUI O CTPYKType caMOi CUCTEMBI U O TOM, Kak oHa pabotaer. Kpurepuu
MOJTHOTHI OCHOBAaHbBI Ha MPOIIEHTE HIEMEHTOB KO0J1a, KOTOPbIE 0TPabOTalIl B XOJI€ BBIITOIHEHUS
TecTOoB. JIJ1 OILIEHKHU CTETIEHN COOTBETCTBUS TPEOOBAHUAM MOT'YT IPUBJIEKATHCS
JIOTIOTHUTEJIbHBIC 3HAHUS O CBSI3U TPEOOBAHUM C OTNpeIeICHHBIMU OTPAHUYEHUSIMU Ha
3HaYEHUS BHYTPEHHUX JAHHBIX CUCTEMBI (HapuMep, Ha 3HaYEHMsI IapaMETPOB BBI30BOB,
PE3yJIbTaTOB U JIOKAJIbHBIX IEPEMEHHBIX).

e  TectupoBanue, npu KOTOPOM HCIOJIB3YIOTCS Kak TPEOOBaHUS, TAK U 3HAHHSI O BHYTPEHHEM
YCTPOWCTBE CUCTEMBI, UCIIOJIB3YETCS Ha MPAKTUKE Yallle, YeM yKa3aHHBIC BBILIE KpaliHUE
pazHOBUAHOCTH. OHO MHOI' 1A HA3bIBACTCS IMECMUPOSAHUEM CEPO20 AUUKA, HO TEPMUH 3TOT
YIOMHHAETCS peke, YeM TECTUPOBAHHUE YEPHOTO MM OEJIOTo SIIIUKa.

e  TectupoBaHwue, HAIIEJICHHOE HA OTPEIeNIeHHbIe OMMUOKU. TeCThI IS TAKOTO TECTUPOBAHUS
CTpPOSITCS TaK, YTOOBI TAPaHTUPOBAHHO BBIABIIATH ONpeesieHHbIe BUbI omKO0K. [TonHoTa
TECTUPOBAHUS ONPENIEIAETCS Ha OCHOBE KOJIMUECTBA MPOBEPEHHBIX CUTYAIUH MO OTHOILICHUIO
K 00II[eMy YHCITy CUTYyal1il, KOTOpbIE MBI MBITAIUCH MPOBEPUTH. K 3TOMY BUIy OTHOCHTCH,
HaTIpUMep, mecmuposanue Ha omka3s (smoke testing), B Xoe KOTOPOTO MPOCTO MBITAIOTCS
BBIBECTH CUCTEMY M3 CTPOsI, JaBasi €il Ha BXOJl KaK OOBbIYHbIE JaHHbIE, TaK U HEKOPPEKTHBIE, C
HAPOYHO BHECEHHBIMHU OINOKaMHU.

Emre onHa knaccudukanus BUJOB TECTUPOBAHUS OCHOBaHA HA TOM YPOBHE, HAa KOTOPBIA OHO
HalEJIeHO. DTH e Pa3HOBUIHOCTH TECTUPOBAHMS MOXKHO CBA3aTh ¢ (ha30i )KM3HEHHOTO [IUKJIa
TECTUPYEMOU CUCTEMBI, HA KOTOPON OHU BBITOJIHSAIOTCSL.

e Mooynsnoe mecmupoeanue (unit testing) npegHa3HAYCHO IS IPOBEPKU MPABUIILHOCTH
OTAETBHBIX MOJyJIeH, BHE 3aBUCHUMOCTH OT MX OKpY)KeHHs. [Ipr 3TOM mpoBepsieTcs, 4To eciu
MOAYJIb IMMOJIy4YacT HAa BXOA AAHHBIC, YAOBJICTBOPAIOIINUC OIMMPCACIICHHBIM KPUTCPHUAM
KOPPEKTHOCTH, TO U Pe3yJIbTaThl €r0 KOPPEKTHHI. J{JIs onrcanns KpuTepreB KOPPEKTHOCTH
BXOAHBIX U BBIXOAHBIX JAHHBIX YaCTO UCIHOJB3YIOT RPOZPAMMHbBIE KOHMPAKNbL —
npedyciosus, OTIMCHIBAIOIINE [T KQKIO0H ONepanny, Ha KaKUX BXOJHBIX JaHHBIX OHA
npeaHa3HaueHa paboTaTh, HOCHYC/108UA, OTIUCHIBAIOIINE IS K10 Olepalnu, KaK JT0JIKHbBI



COOTHOCHUTBCSI BXOAHBIE JAHHBIE C BO3BPALIAEMbIMHU €10 PE3yJIbTaTaAMU, U UHEAPUAHIMBL,
OTpeIeNIoNUe KPUTEPUH LIETOCTHOCTH BHYTPEHHUX JaHHBIX MOJYJIS.

MopnynpHOE TECTUPOBAHUE SABIISIETCS BaXKHOW COCTABHON YacThbIO OMJIA00YHO20
mecmupoeanus, BHIIOIHIEMOr0 pa3padoTYMKaMHU JJIs OTJIAJKU HAIIMCAaHHOTO UMHU KOJa.

e Humezpayuonnoe mecmuposanue (integration testing) mpeaHazHa4eHO AJISI IPOBEPKU
NPaBUIBHOCTH B3aUMOJICHCTBHS MOy el HEKOTOpOro Habopa apyT ¢ npyrom. [Ipu sTom
IPOBEPSETCS, YTO B XOJI€ COBMECTHOU PabOTHI MOy I OOMEHUBAIOTCS TAHHBIMH U BBI30BaMHU
OIlepalvii, HE HapyIllasi B3aUMHBIX OTPaHUYECHHUM HA TAKOE B3aUMOJEHCTBHE, HAIIpUMED,
NPEeyCI0BUI BbI3bIBAEMBIX orepanuii. UHTerpalnoHHOe TECTUPOBAHUE TAKXKe UCIOIb3YyETCs
MIpH OTJIaJKe, HO Ha 0oJiee MO3IHEM dTare pa3padoTKH.

[Tpu MHTErpalMOHHOM TECTUPOBAHUM MOTYT UCIIOJIb30BaThCSI pa3IMYHbIE CTPATEr NN
MPUCOCTMHEHNSI HOBBIX KOMITOHEHTOB K TECTHPYEMOU CUCTEME.

0  Ilpu cTpareruu «cBepxXy BHU3» CHayajla TECTUPYIOT MOJYJIM, HAXOISAIINECS HA CAMOM
BEPXHEM YPOBHE U HEMOCPEICTBEHHO B3aUMOICHCTBYIOIIUE C MOJIB30BATEIAMH WIIN
BHELIHUMH CHUCTEMaMU. 3aTEM K HUM MOCTENEHHO A00aBIISIOT MOYJIH, BbI3bIBAEMbIE
VMU, BBITIOJIHASI TECTUPOBAHUE TOCie T0OaBIEHUS KaXI0TO MOIYJIs, 3aTEM — MOIYJIU
ClenyoIuX ypoBHer. Ha kaxx1om 1mare, Kpome nocieqHero, B KOTOpOM y4acTBYIOT BCE
MOJYJIA CUCTEMBI, BMECTO OTCYTCTBYIOUIUX MOJYJIEH UCTIONIb3YIOTCS 3arIyIIKH.

0  [Ilpu cTparerum «cHU3Yy BBEpX» CHayaja TECTUPYIOTCS MOAYJIM HUXKHEIO YPOBHS, HE
3aBUCSILKE OT APYTUX MOJYJIEH CUCTEMBI, 3aTeM JOOABISIOTCS MOJYJIN, 3aBUCALINE OT
HUX, U T.J., BIULIOTb 10 MOAYJIEH CaMOro BepXHero ypoBHs. [Ipu aToM 3armymku
HCIOJIb3YIOTCS PENIKO, TOJIBKO B TE€X CIIydasix, KOT/a TOJIBKO YTO 100aBJICHHBIN B
TECTUPYEMYIO CUCTEMY MOJYJIb 3aBUCUT OT JPYTUX MOJyJIEH TOro e ypOBHSL.

YacTo NpUMEHSIOTCS CMEIIaHHbIE CTPATErMH — YaCTh 3TAllOB MHTETPALIMH BBIIOJIHAETCS
«CBEpXY BHU3Y», YACTh — «CHU3Y BBEPX)».

Metoa, KOTOpPBIM HAaCTOSITEIbHO HE PEKOMEHIYETCS MTOJIb30BAThCS, — MPOBEIACHUE
MHTETPAIMOHHOTO TECTUPOBAHUS Cpa3y IJIsl BCEX MOIyJel OONbIION cucTeMbl, 0e3
MIPEABAPUTEILHON OTJIAJKH B3aUMOJEHCTBUS BHYTPU OTEIBHBIX IPYIIIT MOAYJIEH.

e Cucmemnoe mecmuposanue (system testing) npeHazHa4€HO 1715 IPOBEPKHU MPABUILHOCTH
paboTBI CUCTEMBI B IIEJIOM, €€ CITIOCOOHOCTH MPABHIIBLHO PEIIATh TOCTABIICHHBIC
MIOJIB30BATEISAMU 33/1a4U B PA3JIUYHBIX CUTYALMSIX.

CucreMHOE TECTUPOBAHUE BBITIOIHSETCS Yepe3 BHenTHue uHTepdeiice! [10 u TecHO cBsA3aHO ¢
mecmuposanuem nojib308amenscKo2o unmepgherica (Wi yepes noab30BaTebCKHUMA
uHTepdeiic), MPOBOIUMBIM MPU MTOMOIIY UMUTAINH JEHCTBUI MOIb30BaTENCH HAT
AIIeMEHTaMU 3Toro uHTepgeiica. YacTHBIMH ciTydassMU 3TOTO BUJAa TECTUPOBAHUS SBIISIOTCS
mecmuposanue zpaguueckozo noavzoeamensckozo unmepgheiica (Graphical User Interface,
GUI) u nonvzosamenwvcrkozo unmepdgpeiica Web-npunosxcenuii (WebUI).

Ecnu unTerpaninoHHoe U MOyJIbHOE TECTUPOBAHKE Yallle BCETO MPOBOAST, BO3ACHCTBYS Ha
KOMITOHEHTBI CUCTEMBI ITPX TOMOILY ONEPALMI MPETOCTABISIEMOT0 UMU IPOTPAMMHOTO
unrepdeiica (Application Programming Interface, API), To Ha cucremMHOM ypoBHE 6€3
HCITOJIH30BAHUS MOJIH30BaTEILCKOT0 HHTEp(Deiica He 000UTHCH, XOTs TecTpoBaHue yepe3 API
B 3TOM CJIy4ae TaKXe BIIOJIHE BO3MOXKHO.

OCOOHSKOM CTOUT pezpeccuonnoe mecmuposanue, UCroib3yeMoe JUIsl IPOBEPKH TOTO, YTO
BHOCHMbIE HEOOIbIIINE U3MEHEHUS U UCTIPaBJICHMSI OIIMOOK HE HapYIIAIOT CTaOUIBLHOCTD U HE
CHIDKAIOT paboTOCIIOCOOHOCTh CUCTEMBI. PerpeccCoHHOe TeCTUPOBAaHUE UCTIONB3YETCS Ha dTare
CONPOBOXKACHUS, OCIIE BHECEHNUSI '3MEHEHHUI U UCIIPABICHUN B CUCTEMY, IIPH BBIITYCKE €€
OYEPEIHON BEPCUH.
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