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AnHoTtamusa. CraThsi TOCBSIICHA pPAa3NUYHBIM CHOCO0aM OpTaHW3alMK M CTPYKTYPHU3ALUU CIIOXKHBIX
TECTOBBIX HA0OPOB. AHATM3UPYIOTCS OCHOBHBIE IPOOJIEMBI SKCILTyaTaIlMA U Pa3BUTHUS TECTOB, JIJIST PEIICHUS
KOTOPBIX HEOOXOIMMO BBEICHHUE JOMOJHUTEIBHOW CTPYKTYphl. PaccMmarpuBaroTcsi Tpu 0a30BBIX TEXHUKH
CTPYKTYypH3allid TECTOB — BBIJICJICHUE MOJYJEH, oOmpelelieHue KBanu(pHUKaTOpOB W  BBEJICHUC
KOH()UTYPAIMOHHBIX MTAPAMETPOB.

1. BeeOdeHue

CoBpemennoe mporpammuoe obecrieuenue ([10) oueHb CIOXKHO, M CIOKHOCTH €r0 MOCTOSHHO
BO3pacTaeT. JTO BBI3BAHO CCTECTBEHHBIM CTPEMJICHHEM HYEJIOBEYECTBA K PAa3BUTHIO, K PEIICHHIO
HOBBIX, BCC 60Hee CJIOKHBIX 3a/1a4 U, COOTBECTCTBCHHO, ITOCTOAHHO BO3pAaCTAOIIUMU TpeGOBaHI/IHMI/I
K (DYHKIIMOHAIBHOCTH M yI00OCTBY HMCIOJb3yEMbIX Ha MPAKTHKE MPOrPaMMHBIX cucteM. [loaTomy
POCT CIIOKHOCTH TpakThdecku 3Haunmoro [1O cToMT paccmaTpuBaTh HE Kak MpoOJieMy, HEUTO
HEeKeNaTeIbHOe, a Kak 00BbEKTUBHBIN (DaKTOp, OMMH U3 BBI30BOB, CTOSIIMX IMEPE CIIOCOOHOCTAMHU
YeJI0BeKa K MO3HAHUIO 3aKOHOB OKPY)KAIOIICH JCHCTBUTEILHOCTH M YMEHHUIO UCIIOJIb30BaTh HX.

CnoxHbple  MPOTpaMMHBIE  CHCTEMbl  TpeOYIOT  COOTBETCTBYIOIIMX HUX  CJIOXKHOCTH U
MacCIITa0UPYEMBIX METOJIOB 00ECIeUeHHsI HA/ICKHOCTU U KadyecTBa. ENMHCTBEHHBIM MPAKTUYECKH
paboTaronM TMOAXOAOM K CO3/aHUI0 HAJEKHBIX MPOTPAMMHBIX CHCTEM SIBISETCS METOJ
KOPPEKTUPYIOIIUX YTOYHCHUU, MPH KOTOPOM CHCTEMa CTPOHTCS TOCTENEHHO W3 HEOONBIINX
qacTei, MPU ITOM KaKIbIii KOMIIOHEHT CUCTEMBI, Ka)KJ1asi X TPYIIa U CUCTEMa B LEJIOM MPOXOJST
MHOTOYHCIICHHBIE TIPOBEPKH, TO3BOJISIONINE BBISBIATH PACXOXKIEHHUS C TPEOOBAHUSAMH W IIar 3a
1aroM ycTpaHsTh uX. JlJis MpOBEpKU BBIMOJIHEHUS TpeOOBaHUI M OOHApyKEeHMsI OIIMOOK yalle
BCETO MCMOJIb3yETCS TECTUPOBAHUE.

OnmHako, ¢ pOCTOM CIIOKHOCTH CHCTEM, CIOXXHOCTh pPa3pabOTKU M TIOJJICPKKH B padodeMm
COCTOSIHUM TECTOBBIX Ha0OpOB JUII HUX pacTeT ropasfo Obictpee. COBpPEMEHHBIE METOJIbI
paspabotku [1O TO3BOJISIIOT ¢ pa3yMHBIMH TpPYAO3aTpaTaMH CO37aBaTh CHUCTEMBI OOBEMOM [0
JECSATKOB MUIUTHOHOB CTPOK Koja [1,2], XxoTs eie ABaanaTh JIET HA3a/1 9Ta IUIaHKa Oblla Ha yPOBHE
JECATKOB THICSIY CTPOK. B TO ke Bpems HCIOJIb3yeMble Ha MPAKTHKE TEXHUKU CO3aHUS TECTOB 32
3TO BpeMs YBEIHYMIN CBOK MAaCIITaA0OMPYEMOCTh JHIIb MPUMEPHO Ha MOPSIOK, XOTS TECTOBBIH
Ha0op JUIsl CIIO)KHOM MPOTPAMMHOM CHUCTEMBI caM IO cebe TakKe SIBISCTCS CI0KHOW CHCTEMOM.
Bo3Hukaromiee pacxokaeHHE MEKAYy MaciuTabaMH CHCTEM, KOTOpPBIE MBI MOXEM CO31aTh, H
CHCTEM, KOTOPbIE MBI B COCTOSIHUY aKKypaTHO IPOBEPHUTH, TPO3UT YBEINYCHHEM KOJIMYECTBA COOEB
B 11O u ymep6a or Hux. O Macmradax BO3HHMKAIOIUX MPOOJIEM TOBOPAT XOTS OBl ClEAyIOIINE
UQPBI, OTHOCAIINECS K PA3IUYHBIM MPOTPaMMHBIM MpoaykTam koMmanuu Microsoft. TectoBbrit
Habop /i TekcToBOro peaakropa Microsoft Word XPconepskan okoso 35 Thicsu TectoB [3], a ais
Windows XP —o6onee 2-x mumronoB. Eciu B pazpadorke Windows NT 4.0ygacTBoBaio 0KoJI0
800 cnyxamux kommanud, a B ee Tecrupoanu — okosio 700,10 y Windows 20006su10 0K0J10
1400pa3pabotunkoB u  1700TeCTUPOBIIMKOB, T.€. COOTHOIICHHE MPOTPAMMHUCTOB U
TECTHPOBIIUKOB MOMEHSJIOCH Ha oOpartHoe [4].

Eme Oonee BaxHbIM (DAaKTOPOM YBEIUYEHHSI CIOKHOCTH TECTOBBIX HaOOpOB SBISIETCA
HEOOXOAMMOCTh WX Ppa3BUTHUS, CIEAYIOIIETO 3a pa3BUTHEM TeCTHpyeMoil cucremsl. JloGoe
npakTudecku 3HauuMoe 110 mpoxoauT 10CTaTOYHO AOITYIO 3BOJIOLMIO, TOCTENEHHO PACHIUPST U
M3MEHsIsI CBOM (D)YHKITUU U TOJIb30BaTeIbCKU uHTEpdeiic. COOTBETCTBEHHO, [IJISl CHUKCHHUS 3aTpatT
Ha COIMpPOBOXKJIEHHE M obecrieyeHre OoJblIel MpenIcKa3yeMOCTH 3TOr0 Pa3BUTHUS aHATOTHMYHBIH
NyTh JOJDKEH MPOXOIUTh M TecTOBBI Habop. Ho B Hero BHOCHTh M3MEHEHHS CJIOXKHEE, YeM B
MIPOBEPSIEMYIO CHUCTEMY, — IOMHMO CBSI3€d MEXAYy OTAENbHBIMH €ro 4YacTAMH, HEoO0XOIUMO



YUYUTBIBATh U CBSI3M C MOJCUCTEMaMd M U MoayisimMu tectupyemoro [1O, ux oTaenbHbIMU
(GYHKIIUSMU U IPOBEPSIEMBIMHU CBOWCTBAMU.

Haubonee 3HauMMBIi BKJIaJ B MacIITaOMPyEeMOCTh TEXHOJIOTUN CO3/IaHUs M IKCILTyaTallud TECTOB
BHOCHT HCIIOJIb3yeMasi OpraHu3alusi TeCTOBbIX HabopoB. KoinuecTBo TecTOB B TECTOBBIX Habopax
1utst coBpeMeHHOro 1O 10BOIBHO BENMKO U MPOJOIIKAET yBeIUUMBaThCs. Kpome TOro, 4acTo TeCThl
CBSI3aHBI IPYT C IPYTrOM pazHOOOpa3HbIMU 3aBUCUMOCTSIMH, KOTOpPbIE HE BCEr/la BbI/IETICHBI IBHO, HO
JOJKHBI YYUTHIBATHCS TMPU COMPOBOXJICHUM TECTOB M BHECEHHWH B HHUX M3MeHeHui. [IpoOnemam
OpraHM3allK CIOXHBIX TECTOBBIX HAOOPOB M MOJIXOJaM K HX PEIICHUI0 M TOCBSIIEHA JaHHas
CTaThsl.

2. lNMpobnieMmbI op2aHu3ayuu mecmosbix Habopoe

[Ipu TecTHpoBaHMM BCETAa HCIONB3YETCSd KOHEUHBIH HA0Op TECTOB, Aake B OMNpPEIEICHHUU
tectupoBanusi B SWEBOK [5] cka3zaHo, 4T0 OHO HpPOBOAMTCS B KOHEYHOM HaOOpe CUTyalui.
OmHako HE MeHee BaKeH JPYrod acmeKT TECTUPOBAaHMS, Takke 3a(UKCUPOBAHHBIM B 3ITOM
OTIpeNIeIeHuH, — HEOOXOAMMOCTh CHeNaTh BBIBOJBI O KauyecTBE IPOBEPSEMON CHCTEMBI U
MOTPeOHOCTh B TOM, YTOOBI TaKW€ BBIBOALI OBUIM JOCTOBEPHBIMH. UTOOBI 0OOeCmeyuTh
JOCTOBEPHOCTH BBIBOJIOB 10 pe3yJbTaTaM TECTHPOBAHUSA, OHO JIOJDKHO NMPOBOAMUTHCS TaK, YTOOBI
BCE CYUICCTBEHHBIE AaCMEKThl MOBEIEHUS TECTUPYEMOIl cucTeMbl U Bce (DAKTOPHI, CIIOCOOHBIE
MOBJIMUSTh Ha €r0 KOPPEKTHOCTh, ObUIM XOTh KaK-TO 3aTPOHYTHI. (s CIOXHOTO MpOrpaMMHOTO
o0ecrieyeHns TakUX acrleKToB U (aKTOPOB OYEHb MHOIO, YTO W MPUBOAUT M K OOJBIIOMY
KOJMYECTBY HEOOXOIUMBIX TECTOB, U K CIIOKHOCTH MX CaMHX.

Yarme Bcero TecToBbIe HAOOPHI OPTaHU3YIOTCS B BUAEC KOMILIEKTOB mecmogulx sapuanmos. OnuH
TECTOBBI BapWaHT TMPEACTABISET COOOW TOCIEAOBATEIIBHOCTh JICMCTBUHM, COCTOSIIYIO W3
CIEAYIOLIMX YaCTEN.

. CHavana BBINOJHSIOTCS HEKOTOPbIE JCHCTBUS, HAIECJICHHBICE Ha CO3JaHUE OMNPEICIICHHON
CUTYyalliH, MPUBEJACHUE TECTUPYEMOUM CHCTEMBI B OMPEACICHHOE COCTOSIHHE. DTO npeamobyia
TECTOBOTO BapHaHTA.

e 3areM BBHINOJHAETCS OCHOBHOM HaOOp JeWcTBUM, NPaBWIBHOCTH KOTOPHIX B 3aJaHHOU

CUTYyaIlMu HYXHO MPOBEPHUTH. YacTo 3TOT HAOOp COAEPKUT POBHO OMHO AercTBUE. OOBIYHO
CUTyallusi U AEUCTBUSI, KOTOPbIE B HEMl HYKHO BBINOJHUTH, 33JAI0TCS Yelbl0 Mecmupo8aHus
(test purpose), s AOCTHKEHHSI KOTOPOH M CO3AaeTCs JaHHBIN TeCTOBbIM BapHAHT.
Pe3ynbpTarel 3THUX AEWUCTBUN MPOBEPSIOTCS HA MPEIMET WX COOTBETCTBUS TPEOOBAHUSM K
TecTupyemoit cucteMe. [IpaBuIbHOCTh OCTAIBHBIX IEMCTBUM B TECTOBOM BapHaHTE TOXKE YACTO
MPOBEPSIETCs, HO MPOBEpKa KOPPEKTHOCTH OCHOBHOTO HabOpa NEHCTBUU SIBISETCS TJIABHON
LEJIbIO €T0 CO3/IaHMUS.

+ B KOHIIe BBHINOTHSIOTCS HEKOTOPBIC ONEpalldy, HaIleIEHHbIE Ha OCBOOOXKIEHHUE PECYpPCOB,
3aXBAYEHHBIX MPEIIISCTBOBABIIUMHU JIECUCTBUAMHU M, BO3MOKHO, BO3BpAIICHUE TECTHUPYEMOM
CHUCTEMBbI B HEKOTOPOE UCXOJIHOE COCTOSIHUE.

[IpencraBieHne TECTOBOW CHUCTEMBI Kak HaOOpa TECTOBBIX BApUAHTOB CIIOKWIOCH JIOCTaTOYHO
nasHo, enie 30-40net Hazan. OHO TOBOJILHO yI00HO ISl pa3pabOTKU TECTOB YEITOBEKOM — MOYKHO
MOCTaBUTh OMNPEICICHHYIO 3a1ady (B JaHHOM Cliydae MPEACTABICHHYIO LEbI0 TECTUPOBAHMUSA), a
3areM Oo(OpPMHTH €€ pelleHHe B BUIEC OTACIHHOW MPOIEAYPhl, KOTOPYIO MOKHO HCIIOJIb30BaTh
HE3aBUCHMO OT pa3paboTymKa.

KpOMe TOr0, Takad opraHu3anusa TCCTOB UMCCT CICAYIOIMUC NOCTONMHCTBA.

. Kaxxnprit TecTOBBIN BapMaHT caM MO ceOe JAOCTaTOYHO KOMITAKTEH M JIETKO OTIEISIETCS OT
octasibHOro Habopa TtectoB. I[loaTomMy, eciau HEOOXOAMMO MOCTPOUTH TECTOBBIM HAOODP,
HaIlCJICHHBI Ha TPOBEPKY TOJBKO OMPEASICHHBIX (YHKIMA WM OMNpPEASICHHOW YacTh
uHTepdeiica TecTUpyeMOH CHUCTEMBI, COOTBETCTBYIOIIME TECTOBBIE BapHAHTHI MOXKHO
BBIJIEJIMTH M UCIIOJB30BaTh OTEIHLHO OT OCTAJIbHEIX.



[To Toif >ke mpUYMHE JAOCTATOYHO MPOCTO BHIOPOCHTH YacTh TECTOBBIX BapHaHTOB U3 Habopa,
€CJIM OTPeOyeTCsl YMEHBIIUTh €r0 pa3Mep WM YCKOPUTH BBIITOJIHEHUE TECTOB.

«  TectoBble BapuaHThl OOJEr4alOT pa3pabOTYMKAM aHAIW3 BO3HUKAIOMIMX OMIMOOK. XOTs
OCHOBHOI 1I€bI0 TECTUPOBAaHUS SBISIETCS TOJBKO OOHapyXeHHe OIIMOOK, a He uX
JOKaJIU3alMs, pe3yabTaTbl TECTUPOBAHUS TOJBKO B BUJE BEPAUKTOB <«OIIHOOK HET» HIIU
«OIMOKH €CTh» HUKOMY HE HY)XHBI Ha TMpakTHuKe. B ciydae oOHapyXeHHsS OIIHOKH
pa3pabOTYMKK CUCTEMBbI HAJCIOTCS MOJNYYUTh JOCTATOYHO WHGPOpPMALUU, YTOOBI JIETKO
BOCCTAHOBUTH U TMPOAHATM3UPOBATH BO3HUKIIYIO CHUTyaluio. J[Jii 3TOrO TECTOBBIM BapHUaHT
XOpOIIO TOAXOAUT — OH MPEACTaBISET COOOW €NWHBIM CIEHApUil COOBITHM, JOCTATOYHO
KOMIAKTeH U (OPMUPYET POBHO OJIHY OCHOBHYIO CHUTYAIMIO, TaK YTO JUIS BBITOJIHSIOIIETO
OTIAAKY pa3paboTurka 00JacTh aHATU3a OTPAHHYCHA.

Ho y opraHm3anmu TecTOBOH CHCTEMBI Kak Ha0opa TECTOBBIX BapHUAHTOB €CTh M HEIOCTATKH,
CBSI3aHHBIE C MHOTOKPATHO BO3POCIIEH CIOXKHOCTBIO TECTHPYEMBIX CHCTEM U HEOOXOAMMOCTHIO
MTOCTOSTHHOTO OOHOBJICHUS ¥ Pa3BUTHsI HAOOPOB TECTOB.

« B coBpeMeHHBIX TECTOBBIX Ha0Opax TECTOBBIX BApUAHTOB YacTO OYEHb MHOIO, WHOIIA
JECSATKA M COTHH ThICSY. TakuM KOJMYECTBOM TECTOB YK€ HeNb3sl 3Q(PEKTUBHO YNPaBIATh,
€CIIM HE BBOJIUTH JIOTIOJHUTENIBHBIX YPOBHEH HEPapXUU MU KaKUX-TO KIacCU(PUKATOPOB.

« OueHb YacTo B OOJBIIMX HAOOpaX TECTOB OJHH M T€ XK€ HMX DJIEMEHTBHI HCIOIb3YIOTCS
MHOTOKpaTHO. HampuMmep, mpoBepKka peakiiii CHCTEMbI HA OHU U T€ XKe JICHCTBHUS OOBIYHO
OJTMHAKOBA, TCHEPAIMs] TECTOBBIX MAHHBIX JUJIS PA3HBIX OMEpPAIMidi MOXET BBIMOIHATHCS
OJHAMH ¥ TEMH e TNpoleaypamu. Bce 3TO MNPUBOAMT K MOTPEOHOCTH OOecreueHus
MHOTOKPATHOTO MCIOJIb30BAHUS OJJHUX U TEX )K€ PEIICHH, KOTOPbIE CTOUT OQOPMIISTH B BUIC
OT/ICNIbHBIX KOMITOHEHTOB.

TakuM 00pa3oM BBIICISIOTCS MeCmosvie OpaKyibl — KOMIIOHEHTBI, Ubsl 3a/laya COCTOHMT B
IPOBEPKE KOPPEKTHOCTU MOBEICHUS TECTHPYEMOM CHCTEMbI B OTBET HAa BO3CHCTBUSI
OIPEJICTICHHOTO THIA, BOSHUKAIOIIUE B PA3IMYHBIX TECTaxX. [ enepamopuvl mecmosulx OAHHbIX
TOXK€ YAaCTO CTAHOBSATCS OT/ACIbHBIMA KOMIIOHEHTAMH, KOTOPBIC MOXKHO HCIOJIb30BaTh B
pa3HbIX TECTAaX.

B03MOKHBIE BH/IbI KOMITOHEHTOB TECTOBBIX CHCTEM O0CYKIAIOTCS B MPOdUiie YHUBEPCATHHOTO
s3pika MojenupoBanuss UML mis paspa6orku tectoB (UML 2.0 Testing Profile [6-10])g
IPEIIOKEHUSIX 00IIel apXUTEKTyphl WHCTPYMEHTOB TECTHPOBaHMs, CHOPMYIHPOBAHHBIX B
npoekte AGEDIS [11-13],a Takxe B paboTax, mocesimeHHbIX TexHoaorun UNITESK [14-16].
TexHUKH BBIIEICHUST MOAYJICH B MOAYIBHBIX TecTax (UNit tests)kak obmiero xapakrepa, Tak u
CBsI3aHHBIC C IMOAXOJ0M K pa3paboTke Ha ocHoBe TectupoBanus (test driven development,
TDD), o6¢cyxnatotcs B kaurax [17,18].

« Pa3Butue TectupyeMoil CHUCTEMbl WM MOTPEOHOCTh B HE3aBUCHMOM Pa3BUTHUH TECTOBOIO
HaOopa (Hampumep, U TIOBBIIICHUS MOJHOTHI TECTUPOBAHUS, J00ABICHHs TPOBEPKH paHEe
UTHOPHPYEMBIX CBOWCTB M T.II.) BBIHY)KIAIOT BHOCHUTHh M3MEHEHHs B TeCThbl. C TOYKH 3peHHS
ynoOCcTBa BHECEHHMsS HW3MEHEHMH HECTPYKTYpHUpPOBAHHBIM HAOOp TECTOBBIX BapHAHTOB
MpPEeACTaBISIET COOOM OJHO M3 CaMbIX XYIAIIUX peIIeHuid. be3 akkypaTHOro aHamm3a Bcex
BXOJISIIIMX B HETO TECTOB HEBO3MOXKHO MOHATH, KaKHE TPEOOBAaHUS K TECTUPYEMOI CUCTEME U
KAaKue €€ MOJYJIA MIPOBEPSIOTCS, a KAKHE HET, KaKhe JUJIS 3TOr0 HUCIONb3YIOTCS TEXHUKU U TIp.
Kpaiine TsKeno BHOCUTH HM3MEHEHHUS, NPU KOTOPHIX HHOTAAa TpeOyercss COIJIACOBAHHO
MoU(UIIMPOBATh ECATKA U COTHU OTAEIBHBIX TECTOBBIX BAPUAHTOB B CBSI3U C M3MEHEHHEM
JIMIIB OJJHOTO-JIBYX TPEOOBAHMH K MIPOBEPSIEMO CUCTEME.

« IlpocTble, HECTPYKTYypHpOBaHHbIE HAOOpPbI TECTOBBIX BapHaHTOB HE Bcerja yaoOHBI IpU
ABTOMATHUYECKOW T'eHepali TEeCTOB M3 Kakux-mubo mozeneit. [Ipuy 3ToM MOTryT BO3HHKATh
IPOM3BOJIHO OOJIBIINE TECTOBbIE HAOOPHI, TOCKOJIbKY KOJIMUYECTBO TECTOB YK€ HE CBSI3aHO C
TPYAOEMKOCTBIO MX Pa3pabOTKH U HE SBISETCS MOKa3aTeIeM KauyecTBa TECTUPOBAHUS.

[Tpu aBTOMaTHYECKOM reHepaly TeCTOB TaKXkKe HYKHO 00ecleunBaTh YHUKAJIbHOCTh KaX10T0



NOJYYeHHOI0 TecTa, MHaye TECTOBBIH HaboOp OyaeT conxep’kaThb HEM3BECTHOE KOJIUYECTBO
TECTOB-1yOIMKAaTOB, HE MPUHOCAIIMX HHMKAKOM IIOJb3bl, HO 3aHMMAIOUIMX MECTO U
YBEIIMYMBAIOLINX BpeMsl BBINOJIHEHUs HaOopa. [lias 3Toro HyXHO MO0 CpaBHUBATh
IIOJIy4aeMble B UTOT€ TECTOBBIE BapHUAHTHI, YTO YAaCTO HE YAOOHO U JaeT HEBPa3yMUTENIbHbIE
pe3yabTaThl, TMO0 OPraHU30BBIBATH JOMOJHUTEIbHBIE CTPYKTYPBI JaHHBIX B MAMSTH, KOTOPBIE
MO3BOJIAIOT T€HEPUPOBATH TOJIBKO YHUKAJIBHBIE TECTHI.

B CUJIYy YKa3aHHBIX IMPUYUH JJId CJIOXKHBIX TCCTOBBIX Ha60p013 HCOGXOZ[I/IMBI JOIIOJIHUTCIIbHBIC
TEXHUKH OpraHW3allil W BBEACHHE Ooyiee OOTaTol CTPYKTYPBI, YeM BBIJICJICHUE TECTOBBIX
BapuaHTOB. CHCTEMaTU3UpOBaTh 3aJaud, PELIEHUI0 KOTOPBIX Takas CTPYKTypHU3alus JOJDKHA
CIOCOOCTBOBATh MOXHO CIICAYIOIIMM 00pa3oM.

. 3az[aq1/1, CBA3aHHBIC C y,Z[OGCTBOM BBIITOJIHCHUA TCCTOB.

0 Bo3MoxHOCTH BBIOOpa JHMIIBE YacTH TECTOB JJIS BBINOJHEHUS IPU HEOOXOIUMOCTH
IPOBEPUTH JIMIIL YacTh CBOMCTB MM 4YacTh HHTepdeiica TecTUpYyeMOil CHCTEMBI,
COKpaTHUTh BpeMs UX pabOThl, 3aHUMAEMbIE PECYPCHI WIIM IO JPYTUM MOTHBAM.

0 Koundurypupyemocts.
B03MOXXHOCTH M3MEHHTH COCTaB TECTOB WJIM BBIMOJHSIEMBIE WMH HPOBEPKH 3a CYET
HEeOOoJIBIION MOAM(UKALIMY TApaMETPOB BBITTOTHEHHUS.

0 IlpenBapurtenbHbIN aHATN3 KOHPHUTYpAIIMH CUCTEMBI.
B03MOXHOCTh HACTPOUTH BBHIMOJIHEHUE TECTa HA KOH(MUTYPAIIUIO TECTUPYEMOM CHUCTEMBI,
HanpuMep, IpHU MOMOIIM TMPEABAPUTENHHOIO 3alycKa JIOMOJHUTENbHBIX HAaCTPOSUYHBIX
TECTOB, COOMPAIOIIUX HHPOPMALIUIO O TEKYLIEH KOH(PUTYpAIIH.

«  3ajauu, CBA3aHHbBIE C YAOOCTBOM aHAIM3a PE3yIbTaTOB TECTUPOBAHUS.

0 [IlpenocraBieHue JOCTATOYHO TMOJIHOW HWHPOPMALMU O HAWJCHHBIX OHIMOKax,
BKJIIOYAIOIIEH, KAK MUHUMYM, CIIEIYIOILEE.

* Tun ommOKK MO HEKOTOPOH KJIACCHU(PHUKAIMU, HAIPUMEDP, HEKOPPEKTHBINA pe3ysbTaT
orepaly, HEKOPPEKTHOE UTOIOBOE COCTOSIHUE CUCTEMBI, 3allMCh HEBEPHBIX JIAHHBIX,
HE BO3BpallacTcs YIpaBJIECHHUE, pa3pylLIeHHE Npolecca, pa3pyLIEHUE CUCTEMBI B
nenoMm. Jlpyras Bo3MokHasl KiacCHUKAIUA: OIMMOKa TpH OOBIYHOM CIIEHAPHH
UCTOJIb30BaHUs, OMIMOKAa Ha HEKOPPEKTHBIX TECTOBBIX JAHHBIX, OIIMOKA B OYCHb
cnenu(puIecKoi CUTyaIuu.

= Kakas mpoBepka 3aduKcHpoBaja OMMOKY, 4YTO HMEHHO OBUIO COYTEHO
HEKOPPEKTHBIM, KaKoe TPeOOBaHHE TIPH 3TOM ITPOBEPSIIOCE.

= KakoB Hanbosee KOPOTKHIA BbIIEIAEMBIN CIICHApHA JEWCTBUIM, KOTOPBIH MMO3BOJISET
MOBTOPUTH 3Ty oMIMOKY. MIHOT1a 1O0CTaTOYHO yKa3aHUs TOJIBKO OJHOW HENPaBUIbHO
cpaboTaBiieil omepanuM, HO B CJIOXHBIX CIy4asX HEOOXOIUMO TIOBTOPHUTH
HEKOTOPYIO IOCJIE[JOBATEIBHOCTh JCUCTBHM, B COBOKYIIHOCTH IPUBEAIINX K
HEKOPPEKTHOH paboTe CUCTEMBI.

0 IlpenocraBnenue nHpOpMaLUU O MOJTHOTE TECTUPOBAHUS.
Ora uwHpoOpMalus AODKHA BKIIOYaTh B ceOs CBENEHUS O JOCTUTHYTOM TECTOBOM
MOKPBITUM 110 HA0OpY KPUTEPUEB, IO KOTOPHIM OHO H3MEPSUIOCH, U KOTOPHIE XOTEN OBl
BUJIETh TOJB30BaTeNNb. Kpome TOro, Bceraa MoJDKHA OBITh MH(GOpPMAIUS O 3aTPOHYTHIX
JJIEMEHTaX TECTUPYEMOW CHCTEMbl (BbI3bIBaeMble (YHKIMM W METOMbI, WX KIJIACCHI,
KOMITOHEHTBI, TOJICKCTEMbBI) M O MTPOBEPSIEMBIX B X0JI¢ TECTUPOBAHMSI TPEOOBAHUSX.

. 3amauu, cBA3aHHBIC ¢ YA100CTBOM MOAU(MUKAIIMN TECTOBOTO Habopa.

0 OOecneyeHre MOIYIBHOCTH TECTOB U BO3MOKHOCTH MHOTOKPATHOTO HCIOJB30BaHUS
BBIJICIICHHBIX MOJTYJICH.



0 IlpuBs3ka TecToB K TpeOOBaHUSAM, Ha TPOBEPKY KOTOPHIX OHU HAIICTICHBI.
Takasi mpuBsi3Ka MO3BOJIET OLIEHHWBATH MOJHOTY TEKYIIEro TECTOBOrO Habopa, a TaKxke
AKKypaTHO BBIIEIATH MOIekKAIINE MOIU(DUKAIINH TECThI IPH U3MEHEHUH TPEOOBaHUIA.

0 IIpuBsi3ka TECTOB K 3JIEMEHTAM TECTUPYEMOM CUCTEMBI, KOTOPBIE OHU ITPOBEPSIIOT.
C ee MoMOIIBI0 MOXHO OBICTPO OMPENENSITh TECTHI, KOTOPbIE HEOOXOIUMO MOMPABUTH H
BBIMIOJTHUTh TpPU BHECEHUH HEOOJBIINX HW3MEHEHHH B CTPYKTYpY WIU HHTepdeiic
TECTUPYEMON CUCTEMBI, HO HE B TPEOOBAaHUS K HEH.

0 Kraccuduxarus TecTos.
Knaccudukanus MoxeT IpoBOIUTHCS MO Pa3HBIM KPUTEPHUSIM.

* OOBIYHO yIOOHO OTAENATh ABTOMATHUYECKH BBIIOJIHAEMBIE TECTHI OT TE€X, BHINOJIHEHUE
KOTOPBIX TPEOYET yuacTHsl YeloBeKa.

* CHoXXHOCTb U BUJIBI POBOAMMOTO TECTUPOBAHUSI.
DTOT acleKT CBS3aH C Pa3jIMYUsIMU B CIOXHOCTH MPOBOJAMMBIX TECTaMH MPOBEPOK, B
UCIIOJIb3YEMBIX KPUTEPUSAX TMOJHOTHI, B Pa3HOM BIHMSHHHM PE3YJIbTaTOB PAa3IMYHBIX
TECTOB Ha OOIIYI0 OIIEHKY Ka4eCTBa CUCTEMBI.
Hampumep, Tect paboTocrnocoOHOCTH MPOBEPSET OOBIYHO, YTO TECTUpYeMas (DYHKITUS
XOTh Kak-TO paboTaeT Mpu BBI30BE C KOPPEKTHBIMU BXOJHBIMU NaHHbIMH. HaiinenHas
TaKUM TE€CTOM OIMOKa 0003HAYAET, YTO ATy (DYHKIUIO, CKOPEE BCETO, BOOOIIEC HENb3S
UCTIOJIb30BAaTh, M MMPAKTUYECKHU BCETA SIBISICTCS KPUTUICCKOM.
[Ipu TecTupoBaHHM pPa3HBIX ACHEKTOB (PYHKUHMOHAJIBHOCTH OJHA (DYHKLIHS MOXKET
BBI3BIBATHCS C pa3HBIMU HAOOpaMu apryMEHTOB M B PAa3IMYHBIX cuTyanusx. Omuoka,
oOHapy>XeHHasi OJTHMM U3 TaKUX TECTOB, O3HAYAET, YTO YaCTh KOJa (PyHKIIMU paboTaeT
HENPaBWILHO, W, B 3aBHUCHUMOCTH OT COOTBETCTBYIOLIEH TECTOBOW CHUTyalluH, d5Ta
ommnOKa MOXeT ObITh NMPU3HAHA HE CYLIECTBEHHOMW, T.€. MOAJIeXKAIIEH HCIPABICHHUIO
TOJIBKO B OJTHOM U3 CIEAYIOIIHUX BEPCUN CUCTEMBI.
CI1oXHBIM HArPY304YHBIA TECT MOXKET OOHAPYKUBATh OIIMOKH, KOTOPBIC TIPOSBIISTFOTCS
OUYEHb PEJIKO U JIUIIH MPU CICHUPHUISCKUX CIICHAPUSIX UCIIOIBb30BaHUs. Takue ommoKu
MOTYT BOOOIIE HE BIUATH HAa BOCIIPUHIUMAEMOE MOJIb30BaTEISIMU KaueCTBO CHUCTEMBI.

3. TexHUKU op2aHuU3ayuu mecmoebix Habopoe

OCHOBHBIE TEXHUKH, UCIIOJIb3YEMBIE ITPU CTPYKTYPU3ALIUU CIOKHBIX TECTOBBIX HAOOPOB, CBA3AHBI C
WCIIOb30BAHUEM CIIEIYIOIIUX MEXaHU3MOB.

Kesanughuxamopul. P TEXHUK MCTIONB3YIOT METKH PA3IMYHBIX THIIOB, PACCTABISIEMbBIE B KOJIE
TECTOB UJIKN UX OIIMCAHUAX, ‘ITOGBI C IIOMOLIBIO 3TUX MCTOK XAaPAKTCPU30BATH PA3JIMYHBIC BUJIbI
TECTOB U UX CBSI3H C IPYrUMU apTedaKkTaMu pa3pabOTKH.

Kongueypayuonnvie napamempuvl. BOTBIIMHCTBO TEXHUK KOH(UIYpallUW W ONpeAeTCHHUs
3aBHCHMOCTEl OCHOBAaHO Ha BBEACHMM Habopa IMapaMeTpoB, KOTOPbIE MOTYT IPUHHUMAThH
pa3linuHbIe 3HAYEHUsSI U 3a CYET 3TOr0 OMPENEATh XOJ BBIIOJHEHUS TECTOB, MOAKIIOUYECHUE
WIM OTKIIIOUYEHUE OTHEIbHBIX AJIEMEHTOB IMPOBEPSEMOM CHCTEMBbI MM TECTOBOTO Habopa u
IPYTHE XapaKTePUCTUKHU.

Mooynvnocmo. Takue TEXHUKH HCIOJIB3YIOT BBIJEICHHE B TECTOBOW CHCTEME MOAYJIEH,
UMEIOIINX OMpeelieHHbIe 00JacTH OTBETCTBEHHOCTH. MOIynu KpailHe HEOOXOIUMBI IS
OpraHU3aIMy TOBTOPHOTO MCIOIB30BAHMS U MOBBIIICHUS YA00CTBA COMMPOBOKICHUS CIIOMKHBIX
TECTOBBIX HAOOPOB.

3.1. KBanudpukaTtopbl

HaubGonee mpocToii crmocod BHECEHHS JOTIOJHUTEIBHON CTPYKTYPhI B TECTOBBIM HAOOp OCHOBaH Ha
OIMPCACIICHUU HCCKOJIbKUX BUJIOB MCTOK HUJIN KBaJ'II/I(bI/IKaTOpOB 1 UX UCIIOJIB30BAaHHWU B KOAC TECTOB
WA B Ka4eCTBE JICKJIapaTHBHBIX OIHCATEIICH TeCTOB.



JlekapaTUBHBIMU KBaJIM(UKATOPaMHU YIOOHO TIOJNB30BAaThCS I KJIACCH(HUKAIMU TECTOB IO
HECKOJIbKUM acleKTaM, HalpuMep, Mo MpoBEpsieMbIM TPeOOBaHUSIM M 3aTParuBaeMbIM 3JIE€MEHTaM
TECTUPYEMOW CHUCTEMBI. BBIIENUTh TPYNIIBI TECTOB TAK, YTOOBI OHU OOBEIUHSIIA TECTHI IO 000MM
3TUM MpU3HAKaM cpa3y, yallle BCEero HeBO3MOXKHO. [losTomy nydie mpeoOpa3oBaTh TECTOBBIN
Habop B cBoero poja 0azy JaHHBIX O TECTax, I/I€ JOTOJIHUTEIbHbBIE KBATHU(PHUKATOPHI Oy1y UTpaTh
ponb aTpuOyTOB TecTa M TO3BOJAT BBIAEIATh IOJMHOXKECTBA TECTOB IO MPAKTUYECKH
IIPOU3BOJIbHBIM ITPU3HAKAM.

[Tomumo cBsA3eil ¢ TpeOOBaHUSAMU U 3JIEMEHTaMH TECTUPYEMOM CHCTEMBI B BHJE KBAIU(PUKATOPOB
MOKHO TIPEJCTABIATh KIACCH(PUKALMIO TECTOB IO IIeNIsIM, BUAAM MMPOBOJUMOTO TECTUPOBAHUS, TIO
CJIOKHOCTH WJIM TIO IPYTUM MPU3HAKAM.

KBanudukatopsl-MeTkn 00bIYHO OoJiee YHOOHBI AJS BBIJCIEHUS CTaTUYECKOH HHPOpMALUU O
TecTax, OJHAKO MHOT/IA TAKHE METKH B KOJE TECTOB MOTYT HMCIOJIb30BAaThCA M JUIS ONPEACTICHUS
psia XapaKTepUCTUK TECTa B AMHAMHUKE, BO BpeMs €ro BhINOJHeHUs. Hanmpumep, TecT MOXeT ObITh
HalleJIeH Ha JOCTHXKCHHE ONPEACTICHHON CHTYAIlMH WM IeJM TeCTHPOBAHMUS, YTO MOXHO YKa3aTb
JeKJIapaTUBHBIM KBAJIM(UKATOPOM, HO B XOJI€ TECTUPOBAHUS TaKasl CUTyalllsl HE BCEI/la BO3HUKAET
u3-3a HEJETCPMHUHU3MA MOBEACHUS TECTUPYEMOW CHCTEMBI WM OMMOOK B Hel. UToObl ymeTsb
OTIpeeNIATh, BO3HHUKAJA WJIM HET 3Ta CUTyalus B XOJ€ TECTUPOBAHMSA, JOCTATOUYHO OOECIEUYUTH
cOpoc B Tpaccy U3 KoJia TeCTa ONPEIEICHHOI METKH B TOT MOMEHT, KOT/1a 3TO CTAHOBUTCS SICHO.

3.2. KoHdurypaumoHHble napamMeTpbl

Jlpyroii BHIl CTPYKTYpH3aIlMH TECTOBBHIX HAOOPOB — OIpENeIeHuEe U HCIOIb30BAHUE HEKOTOPHIX
KOHQU2ypayuoHHslX napamempos, yIpapisiolUX X0J0M TECTUPOBaHMsI, HAOOPOM MOIKII0YaeMbIX
KOMIIOHEHTOB U BBIIIOJIHAEMBIMH IIPOBEPKAMH.

Bo MHoOrux ciy4asx [JOCTaTOYHO CmMamuyecku Ycmanaeiueaemvlx KOH(PUIYypallMOHHBIX
NapaMeTpoB, 3HAUCHHSI KOTOPHIX 3aHOCATCA B KOH(PHUIypalHOHHbIE (Gailibl MM HepeaaroTcs
3aIlycKaroleil TeCTOBOM Habop MporpaMMe B Ka4eCTBE apI'yMEHTOB.

Takue mapameTpbl MOTYT ONPEAEIATh ITyOUHY MPOBOAUMOTO TECTUPOBAHMS, HAOOP BBHIOIHIEMbIX
TECTOB (HAaIpUMep, UCIIONB3Ysl HEKOTOPBIN MOMEYAONINH UX KBATH(PHUKATOP), 00bEM IPOBOAUMBIX
IIPOBEPOK — HEKOTOPHIE MPOBEPKH B TECTAX MOXKHO ITOMEUYATh KAaK OMNI[MOHAIbHBIE U BBIIOJIHSTD,
TOJIBKO €CJIM BBICTABJICHO COOTBETCTBYIOLIEE 3HAUEHUE HEKOTOPOTO IapameTpa.

Bosnbiieit rHOKOCTH yrpaBiIeHUs! TECTOBBIM HAOOPOM MOKHO JTOOMTHCS, UCHOIB3YI0 OUHAMUYECKU
ycmanasnusaemvle KOHQUTYPALMOHHBIC TTaPaMETPHI, XOTSI OHH HECKOJIBKO MOBBIIAIOT CIOKHOCTD
aHaJM3a M COTPOBOXKICHHS TECTOBOro Habopa. [IpuBenem 1Ba mpuMepa UX UCTIOIb30BAHUS.

« Takoil mapameTp MOXET CBOMM 3HA4YEHHEM OIPEACNATh MPUCYTCTBUE WM OTCYTCTBHE B
CUCTEME OmpeIeIeHHON (DYHKIIMOHALHOCTH, OOBSBIECHHOW B CTaHIapTe OMIIMOHAThHOU. Ecin
BKJIIOUEHUE 3TON  (PYHKIMOHAIBHOCTH CBSI3aHO C  KCIOJb30BAaHHUEM  OMNPEIECIICHHBIX
KOH(UTYPAIIMOHHBIX MMapaMeTPOB CAMOU TECTUPYEMOUW CHUCTEMBI WJIH MOXET OBITh BBISBICHO
IpYU TOMOIIM MPOCTON MPOBEPKH, CHEUANBHBIN MOJyJIb TECTa MOXKET B Hadaje ero paboThl
ONPEAEIUTh HY)KHOE 3HAYEHHE COOTBETCTBYIOLIETO MapameTpa TeCTa U BBICTaBUTH €ro. lIpu
JATbHEHIIEM BBIITOJIHEHUM TECTOB 3HAYEHUE TAaKOro MapameTpa MpPOCTO HCIOJIb3YeTCs, Kak
ecyu Obl OH OBLT CTATUYECKUM.

[Ipy »STOM BO3HHMKAaeT [JOMOJHUTEIBHBIH MOJYJIb TECTOBOM CHCTEMBI, OemeKmop
KOHGhucypayuu, pabOTAOMMA A0 3amycka OCHOBHBIX TECTOB M BBISBISIONINN TEKYIIYIO
KOH(UTYpaLHIO TECTUPYEMOM CHCTEMBI.

« Jlpyroe wucnosip3oBaHHWE IWHAMMYECKHX I1apaMETPOB CBSI3aHO C IOBBIIMIEHHEM YynoOCTBa
aHaJIN3a Pe3yJbTaTOB TECTUPOBAHUS CJIOKHON CHCTEMBI.
B takux cumcremax wacto ObIBalOT (DYHKIMH, THIATEIHHOE TECTUPOBAHHWE KOTOPHIX TpeOyer
BBITTOJIHEHHSI JIOCTATOYHO CIIOKHBIX CIIEHAPUEB, B KOTOPBIX TSDKEIO pa3o0parbes, eciu
BO3HHMKAaeT Kakasg-mbo ommOka. Ilpumepamu Takoi (yHKIMOHAIBHOCTH — SIBIISIOTCS



MEKIIPOIIECCHOE B3aMMOJICHCTBUE B OINEPALMOHHBIX CHUCTEMax M 3aBUCSINAS OT MHOTHUX
(bakTOpoB 00pabOTKA 3ar0JIOBKOB TEJIEKOMMYHHUKAIIMOHHBIX MPOTOKOJIOB. OmunbKa, CBA3aHHas
C MOJTHOW HEepabOTOCTIOCOOHOCTHIO TaKOW (YHKIIMH, MOXKET CHIENIaTh Pe3yabTaThl BHIITOJIHEHHS
CJIOKHBIX TECTOB JUIsSI HEE COBEPIICHHO HETOHSATHBIMH — OOBIYHO OBIBACT SICHO, YTO OIIMOKA
€CTb, HO OoJiee TOUHAs ee JOKATU3aIMsl TPeOyeT 3HAUUTEeIbHBIX YCUITHA.

Bo wu3bexxaHume mMOMOOHBIX 3aTpaT MOXHO TIPEABAPSTH BBHIMOJHEHUE CIIOXKHBIX TECTOB
pa3IMYHBIX ACMEKTOB TaKOH ()YHKIMOHAIBLHOCTH MPOCTBIMU TeCTaMH Ha paboTOCIOCOOHOCTh
¢ynkuuu B 1ienoM. CIIOXKHBIE TECTHl JOJDKHBI BBIOJHATHCS TOJBKO B TOM Cllydae, €Cld
IPEIIECTBOBABIINE UM MPOCThIE HE HAIILIH OIINOOK.

Peann3oBaTh ONMUCaHHYIO MPOLEAYPY MOXKHO C TTOMOIIBIO TUHAMUYECKH YCTaHABIMBACMBIX 10
pe3yabTaTaM MPOCTHIX TECTOB KOH(PUTYpAIIMOHHBIX TAPAMETPOB.

AHAJIOTUYHO, Harpy304HbIC TECTHl MMEET CMBICI BBIOJIHATH TOJBKO B TOM CiIydae, €CIH
IPOBEPSEMbIE UMHU 3JIEMEHTHl TECTUPYEMOW CHCTEMBI BBIMOJHAIOT CBOM OCHOBHBIC (DYHKIHH
NPaBUIIBHO.

3.3. MoaynbHOCTb

Camoli MOIIHOW TEXHUKOM CTPYKTYypH3allMH TECTOBOTO Habopa SBISETCS BBIACICHHE B HEM
MOJyJiel, OTBETCTBEHHBIX 33 pELICHHE Pa3sHOOOPa3HbIX 3aJad, BOSHHUKAIOIIUX BO BpeMs pabOThI
TeCTa.

[Ipocreitmmii croco0 BBIACICHUS TaKUX KOMIIOHEHTOB — OMpEIEJICHUE TPYII TECTOBBIX
BapUaHTOB, OTBETCTBEHHBIX 3a IIPOBEPKY ONPEIECICHHBIX IEMEHTOB TECTUPYEMOW CUCTEMBI WM
K€ HEKOTOPBIX aCMEKTOB TpeOOBaHUM K HEH. DTH IPYIIIBEI MOTYT 00pa30BaTh UEPAPXHUIO, B KOTOPOI
TpyNIbl BEPXHETO YPOBHS Jaliee pa3OMBAIOTCS HA MOATPYIIBI, W T. 1. Ilpu Takoi opraHuzamuu
TECTOB BBIJICJICHUE OCHOBHBIX TPYII BO3MOXKHO €Ill€é HAa PaHHEW CTaguu CO3JaHUS TECTOBOTO
Habopa, uyTo MO3BOJsET A(PPEKTUBHO pPACHPENENATh YCHIUS IO €ro pa3paboTke B OOJIbIION
KOMaHJie.

Opnako 6oee MOJIe3HBIM C TOUKH 3pEHUS 00eCIIeYeHHsI MHOTOKPATHOTO HCIIOIB30BAHMS OJTHOTO U
TOTO K€ KOJIa SIBJIICTCS BBIICJICHHE MOIYJICH BHYTPH CAMUX TECTOBBIX BapHAHTOB.

Haubomee geTko MOTYT OBITH BBIJACJICHDBI CJICAYIOIIUEC BUABI KOMIIOHCHTOB.

« Ilpu TecTUpoBaHUU JOCTATOYHO IIMPOKO HCIOJIB3YIOTCS KOMIIOHEHTHI, pellalolue 3afauu
CHCTEMHOI'0 XapakTepa, He crneuu(puyeckue UMEHHO Ui TecToB. OHM TPUMEHSIOTCS JUIS
OpraHM3ali B3aUMOJCHCTBUS MEXAY JPYrUMH KOMIIOHEHTaMHU TecTa M 00ecredrBaroT
ruOKoe W TOYHOE YIpaBJICHUE XOJO0M TecTHpoBaHMs. K TakuM KOMIIOHEHTaM MOXXHO OTHECTHU
naanuposuurxu xooa mecma [9] winu oucnemuepol, ynpaBisioine CHHXPOHU3AIMEH IeHCTBUN
pacHpeneNIeHHbIX TECTOBBIX AareHTOB, matiMepsl, WUCHOJb3yEMbIE MJI1 OTCYETAa BPEMEHH,
CHeHalM3UPOBAaHHbBIE KOMIIOHEHTHI I MOHUTOPHHIa COOBITHIl OMpeeNeHHBIX BHJOB, a
Tak)Ke KOMIIOHEHTHI, OTBEUAIOIIUE 32 3aMUCh NHPOPMAITUHU B TPACCY TECTA.

«  Tecmosvie adanmepoi (test adapters).

KommoHeHThI-aganTepsl HEOOXOMUMBI Il MPUBA3KH TECTa K TECTHPYEMbIM HHTepdeiicam,
€CITH 3TH UHTEP(EHCH MOTYT MEHATHCS 0€3 M3MEHEHUS UX (DYHKIMOHAILHOCTH WJIM €CITH OJTHH
U TOT K€ TECT NMpeAHA3HAYCH I TCCTUPOBAHUS PA3IMYHBIX CHCTEM, PEATU3YIONIMX OHH U T€
ke GyHKIHH. Ananrtep peanuszyeT aOCTpaKTHBIM MHTEep(deic, ¢ KOTOpsIM paboTaeT TeCcT, Ha
OCHOBE OJITHOTO W3 peaJbHBIX MHTEP(EHCOB, MO3BOJSS OCTAIBHBIM KOMIIOHEHTAM TecTa He
3aBUCETh OT KOHKPETHOTO CHHTAKCHCa peaibHbIX HHTEP(EHCOB.

TecToBBIC amanTepbl — OJMH W3 HaWOOJIee MIMPOKO HMCHOJIB3YEMbIX BHJIOB KOMIIOHEHTOB
tecta. Anmantepsl ucnoin3yorcs U B UNITESK mox umenem meouamopos [14], u npu
pa3pabotke TectoB Ha T TCN i uX NPUBS3KM K KOHKPETHBIM TECTUPYEMBIM cucTeMaM. B
UML Testing Profile agantepsl He ymOMHHAIOTCS, MOCKOJBKY OH ONPEAETSET CTPYKTYPY
a0CTPaKTHOTO TECTOBOTO Habopa, HE 3aBUCSIIETO0 OT CHHTAaKcHca OOpalIeHUil K TECTUPYEeMOi
cHCTEME.



Tecmosvie 3aenywku (test stubs).

3arayIikd UCMOJIB3YIOTCS MPH TECTUPOBAHUH OTACIBHBIX KOMIIOHCHTOB, MOIYJICH WIIM TPYIII
MOJyJIeH, s pabOThl KOTOPBIX HEOOXOAMMBI JPYrde KOMIIOHEHTBI, €CJIM 3TU JPYTrHe
KOMITOHEHTBI HEJOCTYMHBI (eiie He pa3paboTaHbl) WM MPOCTO HE HMCHOJB3YIOTCS, YTOOBI HE
YCIOXKHITh TECTUPOBAHME W aHAM3 €ro pPe3y/bTaToB. 3ariyllika peanu3yerT uHTepdeiic
OJTHOTO U3 OTCYTCTBYIOIIUX KOMIIOHEHTOB, 3aMEHsIs €T0 B XOJIe TecTa. B kauecTBe pe3ynbTaToB
3aMIyIIKA ~ OOBIYHO  BO3BpAIIAlOT  MPOM3BOJBbHBIC 3HAUCHHS — TOCTOSHHBIC WU
CreHEpHUPOBaHHBIE CIy4yaHBIM 00pa3zoM. OJHAKO MHOTAA MCIOJIB3YIOTCS "'YMHBIC 3arTyIIKH
(smart stubs), peanusyromue Kakylo-TO 4YacTh (YHKIMH 3aMEHSEMOrOo MOMIYIS —HIIH
crienuuveckue crieHapuu ero paboThI.

[TockobKy 3arfymikKd YacTO BO3HUKAKOT TP MOMAYJIBHOM TECTUpOBaHHM, B KHure [18]
pa3MYHBIM BHJAM 3ariylieK IMOCBAIICHA OTIeNbHas IaBa. B cooOlecTBe, CBA3aHHOM C
pa3pabotkoii Ha ocHoBe TectupoBaHus (TDD), 3armymikd OpeANOYUTAIOT Ha3bIBaTh
«pukTuBHBIME OOBekTamMmu» (MOCK objects, mockshu «recroBeiMu ayOmukatamm» (test
doubles).bonee Touno, B TepmuHonoruu [18] TecToBbie MyOIMKATBI MOTYT OTHOCHTBCS K
Pa3IMYHBIM BHIAM.

0 @arvuusvii obwvexm (fake object). DTo mpocToili TecTOBBI ayOJMKAT, CIIOCOOHBIHM
IPUHUMATh OOpaIleHHs M3 TECTUPYEMOW CHCTEMBI M BBIJABaTh KaKHE-TO PE3YNIbTAaThl B
OTBET Ha HUX, BCE PABHO KaKHe, JIUIIb ObI IPOUCXOIUIIO KOPPEKTHOE B3aMMO,ICHCTBHE.

0 CobctBenHo, 3aenywka (test stub). B pamkax maHHOro cooOIIeCTBa CUMTACTCS, YTO TaKHE
I[Y6JII/IK3.TBI AOJDKHBI YMCTH BbIAABATb 3HAYCHHA BO3BpAIlaCMbIX TECTOBOM CHCTEME
pe3y/IbTaTOB B COOTBETCTBUU C IICJISIMH TECTa, B KOTOPOM OHH HCIOJNB3YIOTCSA. JTH
S3HAYCHHUA HCIOJB3YIOTCA KaK HCABHBIC TCCTOBBLIC JAHHBIC, C ITOMOIILBIO KOTOPBIX TECT
IPUBOJUT MPOBEPSIEMYIO CHCTEMY B HY)KHOE COCTOSIHUE WJIM OKa3bIBACT HA HEE HYKHBIN
Ha0Op BO3/ICHCTBUH.

0 Tecmoswiti wnuon (test spy). DTo pa3sHOBUAHOCTH ayOnHMKara, KOTOpas yMeEeT
IPOTOKOJIMPOBATh CJHEJIaHHbIe K HEMl oOpalleHuss M3 TECTUPYEMOH CHCTEMBbI, UYTOOBI
MIPOBEPUTH UX MPABUIBLHOCTH B KOHIIE TECTA.

0 Quxmusnsiii 06wexm (MOck object). Oranyaercs OT MIMTHOHA TOJBKO TEM, YTO BBIIOIHSIET
IPOBEPKH KOPPEKTHOCTH IPOM3BOAMMBIX K HEMY OOpaIleHHH MpsAMO B XoJe paboThI
TECTa, a HE B €T0 KOHIIE.

Tenepamopuvl mecmosvlx OaHHbIX.

Ponb WX, Kak BHJHO M3 Ha3BaHUs, COCTOMT B IMOCTPOCHHH HEKOTOPOro Habopa TaHHBIX,
OOBIYHO OTHOTO THUMA. BBIroma OT WX HCIOJb30BaHHS MOSBISIETCS MPU HEOOXOIUMOCTH
cO371aBaTh pa3HOOOpa3Hble 0OBEKTHI OJHOTO THIIA JAHHBIX B Pa3HBIX TECTaX.

['eHepaTopsl TECTOBBIX MAHHBIX CIIOXKHOH CTPYKTYPbI OOBIYHO [ENAIOTCS COCTaBHBIMH.
Hampumep, reHeparop 3HAYCHHWH KOMIUIEKCHBIX YHCE MOKHO IIOCTPOUTH U3  JBYX
TE€HEepaTOpPOB JACHCTBUTEIBHBIX YHUCEI — [J BEIIECTBEHHOM M [JII MHHUMOM YacTei.
I'eHepatop CI0KHBIX JOKYMEHTOB yIOOHO CTPOUTH B BUIE CHCTEMBI M3 B3aHMOICHCTBYIOIINX
TEHEPATOPOB OTICIbHBIX YacTell TaKWX JOKYMEHTOB — 3aroJIOBKOB, OTICIbHBIX MOJNEH U
pa3zenoB, OTAENbHBIX (ppa3 u cioB.

B texnomorn UNITESK Ttakoro poga KOMIOHEHTH Ha3BaHbl umepamopamu [14]. B npoduie
UML s paspabotku TectoB [9] oHuM Ha3BaHbl cerexkmopamu Oannbix (data selector).
CesleKTOpBI MOTYT HCIOJB30BaTh KoHmelinepsl Oannwix (data pool)xpausinue onpeaeacHHbIH
Ha0bOp JaHHBIX, BBIOOP M3 KOTOPHIX MOYET IMPOU3BOIUTHCS CEIEKTOPOM IO JAOTOIHUTETBHBIM
HpaBUIIaM.

Tecmoegvie opaxynel (test oracles) uimm npocto opaxyiibl.

Tecmosuoiit opakyn [14,19,20] — KOMIIOHEHT, OTBETCTBEHHBI 3a BBHIHECEHHE BEPAUKTA O
COOTBETCTBUU WJIM HECOOTBETCTBUH TMOBEJICHUS CUCTEMBI TpeboBaHusIM. PaboTa opakymna yacTo
B OOJIBIIION CTETIEHH 3aBHCUT OT KOHKPETHON TECTOBOM CHUTYaINH, OT CIICHAPHsI JAaHHOTO TECTa.



Opnako opakyn [UIsl CIOKHOTO CLEHapHs 4acTO IIOJy4YaeTcsl HEKOTOPOH KOMIIO3MLUEN
MIPOBEPOK KOPPEKTHOCTH €ro OTAENbHBIX JehcTBHiA. [IpoBEpKH KOPPEKTHOCTH pabOThHI
OTJENbHBIX OIepalyii ropa3lo NpOIIE MCIONb30BaTh MHOIOKPAaTHO B pa3HBIX TECTax U
yno0OHee TPUMEHSATh JJIsi OTCIICKHUBAaHUS OoJjiee TOUHOM MH(popMaluu 00 ommoKe, HalpuMmep,
TOYHOT'O HAPYIIEHHOTO TPeOOBAaHUS WM KOHKPETHOW Omepalvv, BBHIIOJHEHHOW C OIIMOKOMH.
[ToaTroMy ynoOHO oOmpeAenuTs opaxyn muna cobvimuil WA Opaxyl onepayuu, KOTOpbIE
NPUBSA3BIBAIOTCS K COOBITHSIM COOTBETCTBYIOILEIO THUINA WIM K BBI30BAM OIPEIEICHHOU
orepany U BBIHOCSAT BEPAUKT O TOM, HACKOJBKO MOBEJECHHWE CHCTEMbI MPH BO3ZHUKHOBEHUU
COOBITHI TAaKOTO THIMA WIM MPH PA3IMYHBIX OOpAIlEHUSX K 3TOH Omeparu COOTBETCTBYET
TpeOOBAHUSIM.

Jpyras Bo3MOXHasl pa3HOBUJHOCTb TaKUX OPAKYJIOB — O02PAHUYEHUS YEeNOCIMHOCINU OAHHBIX.
OHU OTHOCATCS K HEKOTOPOMY THILY JaHHBIX U JOJKHBI IPOBEPSTHCS KaXKABIA pa3, Korua
JaHHBIE TAKOIO0 THUIIA IEPENAIOTCS B TECTHUPYEMYIO CUCTEMY WJIM IPUHHUMAIOTCA OT Hee.
[Tockonpky naHHBIE caMH 10 ce0e HE aKTUBHBI, a JIMIIb HCIOJNB3YIOTCS B BBI3BIBAEMBIX
olepanusx ¥ BO3HHUKAIOMIUX COOBITHAX, OOBIMHO OTpPaHUYECHUS LEIOCTHOCTH JaHHBIX
UCIIONIB3YIOTCS. BCEMHM OpaKyjdamMH omnepauudid u COOBbITHI, B KOTOPBIX 3aTparuBaercs
COOTBETCTBYIOIIMI TUI TaHHBIX.

Briienenue Takiux MOAYJIBbHBIX OPaKyJIOB OMPaBIaHO IBYMs (paKTOpaMHu.

0 TpeboBanus (HopMyaHpPyIOTCS, B OCHOBHOM, UMEHHO B OTHOIICHWH DPA3JIMYHBIX TUIIOB
JAHHBIX, THIIOB COOBITHI WU orepanuii. [loaToMy mpu rmepeHoce X B TECTHI JOCTATOYHO
yI00HO M C TOYKH 3pEHHMSI BO3MOXKHBIX Oyaymiux MoauuKanuii, u aias oOecreyeHHs
MIPOCIICKUBAEMOCTH TPEOOBAHUN OOBEIMHATH TPEOOBAHUS K OJTHOMY THITY COOBITHH, THITY
JTAHHBIX WM OTIEPAIlUH B OIMH KOMITOHEHT.

0 OpHa u Ta Ke onepanus, JaHHbIE WIA COOBITHS OJJHOTO U TOTO K€ THUIIa MOTYT B CII0)KHOM
TECTOBOM Ha0Ope MCHOIB30BATHCS BO MHOTHUX TECTaX. JTO OJHO M3 OCHOBHBIX OTIMYHUN
«CJIO)KHBIX» TECTOBBIX HA0OPOB OT «IPOCTHIX» — BO BTOPOM CiIy4ae TECTOB,
3aTparuBarOIINX OJHY M Ty K€ OMepaluio, He TaK MHOTO, M MpoOiemMa MHOTOKPATHOTO
MCIIOJIb30BaHUs KOJa HE CTOUT TaK OCTPO.

Kpome omucaHHBIX BBIIE OpPaKyJlIoOB, MOTYT HCIOJB30BAaThbCs Ooyiee  CIOXKHBIC,
KoMnosuyuonusie opaxyavi. OHM BO3HUKAIOT B TE€X CIIy4asix, KOT/a JUIsl BBIHECEHUS BEPAUKTA O
KOPPEKTHOCTH TIOBEICHUS CHCTEMBI B HEKOTOPOHW CHTyauuu TpeOyeTcss HETPUBHUAIbHBIN
aHAJIN3 MHOTMX pa3HBIX €ro acrleKkTOB, KOTOPbI HEYJOOHO MPOBOIUTH B PaMKax OJHOIO
KOMIIOHEHTA.

Hampumep, npu oneHKe KOPPEKTHOCTH JAHHBIX JOCTATOYHO CIIOKHOW CTPYKTYPBI, TAKUX KaK
XML- 10KyMEeHTBI UM MPOTpaMMBbl Ha SI3bIKaX MPOTPAMMHUPOBAHUS, WU JaXe TOKYMEHTHI, B
KOTOPBIX MOXET OBITh CMEIIAHO HECKOJIbKO SI3BIKOB, MPOBOJUTH TAaKylO MPOBEPKY B paMKax
OJTHOTO KOMITOHEHTA KpaifHe HeyI0OHO — OH CTaHOBHTCS KpalHE CI0XKHBIM, HEYTOOHBIM IS
Monudukanuii U compoBOXKIeHHUs. B TakoM ciydae oOrpaHuyeHHs! I€IOCTHOCTH JaHHBIX
pa30uBalOTCs Ha TPYNNbl OrPaHUYEHHUH, OTHOCSIIUMXCA TOJBKO K  ONpPEJeICHHBIM
KOHCTPYKIUSM, W TPABUJIA KOPPEKTHOI'O CBA3BIBAHUS KOHCTPYKIUH, W JUISl KaXJAOW TaKOU
TPYNIIbl MOYXKHO HMMETh OTJENbHBIM KOMIIOHEHT, MpOBEpsIOmuii ee orpaHudeHus. OOmui
OpaKyJl ISl TOKYMEHTa B LIEJIOM IMOJTYy4YaeTCsl KaK HEKOTOpasi KOMIIO3UIUS 3TUX KOMIIOHEHTOB.
KoMmo3uiimonssle opakysbl MPUMEHSIOTCS U NPU TECTUPOBAHUU PACIpPEACICHHBIX CUCTEM.
[Tpu >TOM OOBIYHO MCHOIB3YIOT HAOOP TECTOBBIX ar€HTOB, KAX/bII U3 KOTOPHIX OTCJIEKHUBAET
MIOBEJICHUE TOJBKO OJJHOIO KOMIIOHEHTA CUCTEMbI MJIM HEOOIbIION X rpynmbl. OH caM MOXeT
BBIHOCUTH BEPIUKT O KOPPEKTHOCTH COOBITUM, KACAIOIIUXCS OTCIEKUBAEMbIX KOMIIOHEHTOB, B
TOM YHCJE, HCIOJIb3YS OPaKYJIbl OTAEIbHBIX COOBITHH. OJHAKO K IMOBEIEHUIO CHCTEMBI B
L[EJIOM MOTYT MPU 3TOM NMPEAbSBIATHCA TPEOOBaHUS, KOTOPhIE HU OJMH U3 TAaKUX areHTOB HE B
COCTOSIHUM IIPOBEPUTH CaMOCTOSITENBHO. Torma WX INpoBepKa OPraHU3YETCs B OTIAECIBHOM
KOMIIOHEHTE, KOTOPBIA MOJydyaeT HEOOXOAMMYI0 €My HH(QOpPMAIUI0 OT BCEX TECTOBBIX
areHTOB.



[IpumepoM Takoro COCTaBHOTO Opakylia SIBISICTCS — cepuaiu3amop B  TEXHOJOTHH
UnIiTESK [15,21], koTOpbIii mpoBepsieT MPaBHILHOCTH HAOOpa COOBITHH B COOTBETCTBUHU C
cemManmukol — yepedosanus, yOexmaschb, 4YTO HAONIOJAaeMOE TIOBEACHHUE  CHCTEMBI
COOTBETCTBYET BO3HHKHOBEHHIO ITHUX COOBITHI B HEKOTOPOM mopsiake (BCe paBHO B KakoMm).
JJist 5TOTO OH BBI3BIBAET OPAKYJIBI OTJEIBHBIX COOBITHI B Pa3HBIX MOCIIEI0BATEILHOCTAX, TTOKA
He Oyner HalijleHa KOppeKTHas WiIM He OyaeT TMOoKa3aHo, 4YTO MOAXOAsSIIen
MOCIIE0OBATEIHPHOCTH HET, YTO O3HAYAET OLITHOKY.

Jpyrum mpumepom siBIsieTCsl apbump, OAUH U3 KOMIIOHEHTOB, ONpENENsIeMbIX B Mpoduie
UML nns paspabotrku tectoB [9]. OmHako OH UrpaeT TOJBKO POJIb MOCPETHHKA, TTO3BOJISS
TECTOBBIM areHTaM, BBIHOCSALIMM CBOM BEpPAMKTHI Ha OCHOBE JOCTYMHON MM HH(pOpMAaIuH,
00MEHUBATHCS JAHHBIMU 00 3TUX BEPIUKTAX APYT C IPYTOM.

JIpyrux KOMIIOHEHTOB TECTOB, KOTOpbIE BBIAEISUIMCH OBl B paMKax pa3lIMYHBIX METOOB
MOCTPOEHHUSI TECTOB M Pa3MYHBIMM aBTOpaMH, MOKa HE yaaercs HaTh. Bce ocTalibHble BUIBI
KOMITOHEHTOB CIleU(UYHBI Ui ONPEIEICHHBIX METO/JI0B TECTUPOBAHUS U Yallle BCEIO HE MMEIOT
aHAJIOrOB B APYIUX MOJIX0IaX.

[Ipu ompeneneHuu MOIYJIbHON CTPYKTYpPHI TECTOB CTOUT YYMTHIBATh, YTO BMECTE C MOSIBICHHUEM
BO3MOXHOCTH MHOI'OKPAaTHO HCIOJIb30BATH OAHU U TC KC KOMIIOHCHTBI, IMOBBIIIACTCA W HX
CJIIOKHOCTh JUIsl JIFOZICH, HE 3HAIOMIMX 00 HCIONb3yeMou apxuTekType. [loaTtomy apxutekTypa
TAKHUX TCECTOB, C YKa3aHUCM BCCX BUJOB HCIIOJB3YCMbIX KOMIIOHCHTOB M 3aJa4, pClIACMbIX HMHU,
JOJbKHA OBITH OMKMCaHa B JOKYMEHTAIlMM Ha TecTOBbIN HabOop. KpaiiHe »enarenbHO MOCTENEHHO
CTaHJapTHU30BaTh JOCTATOYHO IIMPOKUNA HAOOp BUIOB MOAYJIEH TECTa, YTOOBI CIeNaTh BO3ZMOKHBIM
UX HUCIIOJIb30BAHKE B PA3IMYHBIX HHCTPYMEHTAX.

Jpyroe npensaTcTBUe K MUPOKOMY UCIOJIb30BAaHUIO MOIYJIIBHOCTH TECTOB CBA3AHO C YCIOKHEHUEM
aHanu3a omuoOoK. TecT y)ke He MpeACTaBIsIeT CO00M €IMHBIN, H30JIMPOBAHHBIN CIICHApHUd PaboTHI,
JJIA TTIOHUMAaHUS KOTOpOFO HC Hy)I(HO 3arjiiabiIBaTb B MHOT'O paBJ’II/I‘-IHBIX I[OKyMeHTOB HJINX B KOJ
Pa3IMYHBIX KOMITOHEHTOB. [IOTOK ympaBieHUs B paMKax OJHOIO TECTOBOI'O BapHWaHTa MM OoJjee
CJIOKHOT'O TECTa CTAHOBUTCA HHOT'ZJAa OYCHbBb HpI/I‘-Iy,Z[.HI/IBBIM " CJIIOXKHBIM, pa306paTbc;1 B HECM
CTAaHOBHUTCS TEM TPYJHEE, YeM OOJIbIIEe Pa3HbIX BUIOB KOMIIOHCHTOB HMCIIONb3yeTcs. [loaTomMy mpu
HCITIOJIBb30BaAHUU MO,Z[yJ'IBHBIX TECTOB HGO6XOI[I/IMBI JOITOJIHUTCIIBHBIC yCI/IJ'II/ISI 110 ynpomeHmo
aHaJim3a omuoOoKk. OJHUM U3 BapUAHTOB PEIICHHS ITOH MPOOJIEMBI MOXKET OBITh aBTOMATHUECKOE
CO31aHuC 60)166 HpOCTBIX, KJIACCUUYECKHUX TECTOBBLIX BapI/IaHTOB, HOBTOpﬂIOIHHX CI/ITyaL[I/IIO, B
KOTOPOW 0OHapyXKeHa OInOKa.

4. 3aknodeHue

B cratbe paccMoTpeH psn mpoOiieM, AeNarImuX HeoOXOAUMOU 0ojee TOHKYIO CTPYKTYPH3AIUIO
CIIO)KHBIX TECTOBBIX HAa0OPOB, YeM TpPAJUIMOHHOE pa3OMEHHE Ha TECTOBBIC BapHaHTHI. Takke
paccka3bpiBaeTcsi 00 OCHOBHBIX TEXHHMKAX BHECEHHS JIOMOJIHHUTEIBHONW CTPYKTYpHI B TECTOBBIN
HaOoOp: BBIACTICHUM MOAYJICH, UCIONb30BAaHUN KBAJU(PHUKATOPOB U ONpEAeIeHUH Habopa
KOH(UTYpaIIMOHHBIX ITapaMeTPOB.

HawuGornee 5erko ¢ mmpoko MpUMEHSIEMBIMH Ceifyac MOAX0JaMU K pa3padOTKE TECTOB COUETACTCS
UCIOJIb30BaHUE HAOOpa KBATH(UKATOPOB [T KIACCH(PUKAIMK TECTOB M YKA3aHUs CBSI3CH MEXITY
TeCTaMH ¥ TpPEOOBAHUSMH WM DJIEMEHTaMH TeCTUpyeMoW cucteMbl. OJHaKO OOJIBIIMHCTBO
HHCTPYMEHTOB YIPABJICHUS TECTAMH TMOJCP)KUBACT MCIIOJIb30BAHUE TOJNBKO MPEIONPEICICHHOTO
HaOopa KBanM(HUKATOPOB, KOTOpble HE MOryT ObITh pacmmpenbl. [loka Toneko HP/Mercury
TestDirector [22JumeeT BO3MOKHOCTH JOOABICHHUS MMOJIB30BATEILCKUX KBAIH(UKATOPOB, KOTOPHIC
MOXHO 3aTe€M HCIOJIb30BaTh U MOCTPOCHUS CHENU(UYECKUX OTYETOB — TPYIIUPOBKU HIIH
0TOpaChIBAHUIO PE3YJIbTATOB TECTOB MO 3HAYCHUSIM KBaIU(UKATOPA.

bonee cnokHO C HMMEIOUIMMUCA NOAXOAAMM K  YIPABICHHUIO TECTAMM HHTETPUPYIOTCA
UCIOJIb30BAHUE CUCTEMbl KOH()UIypallMOHHBIX MapaMeTpOB, a TaKXKe BbIJICJIECHUE Pa3HOOOPa3HbIX
MOJyJIe 1 UX MHOTOKpaTHOE HCIIOJIb30BaHHE B TecTax. KoH(HUrypannoHHbIe mapamMeTpbl MOKHO



HUCIIOJB30BaTh TOJIBKO B BUJC AOIIOJIHUTCIBHBIX KBaJII/I(bI/IKaTOpOB, 4TO JAJICKO HE BCCra y,Z[O6HO,
0COOCHHO A JMHaAaMUYCCKH YCTaHABJIMBACMBIX ITapaMETPOB.

[TpoGiema BbIIETIEHUS PA3TUYHBIX MOAYJICH B CIOXKHBIX TECTaX CTOMT HauOoiee ocTpo. Tombpko B
nocjaeaHue 5 JIeT MosIBUIIOCh HECKOJIBKO moaxo/0B [6,11,14,18]k pa3spaboTke TECTOB, yACISIOMIMX
ATOMY acleKTy JOCTaTOYHO BHUMAaHHUS. B TO ke Bpemsi, 00IIMM 3JIEMEHTOM STUX IMOAXO0/0B, 13 U TO
HE BCEX, MOXKHO CYHMTATh BBIJCICHHUE 3ariylieK, aJanTepoB, T€HEPATOPOB TECTOBBIX IaHHBIX H
HEKOTOPBIX OOIIECUCTEMHBIX KOMIIOHEHTOB TECTOB. BbimeneHue Oomnee pa3zHooOpa3Horo Habopa
MOJYJIEH, BKJIIFOYAIOIIETO OPAaKyJIbl OTEIBHBIX ONMEpaIuii U COOBITUN, C OJHOW CTOPOHBI, SBISICTCS
HEOOXOUMBIM ISl TIOBBIIICHUS YIPABISIEMOCTH M THOKOCTH COBPEMEHHBIX CIIOKHBIX TECTOBBIX
Ha0OpOB, HO C JAPYrod CTOPOHBI, YCIOXHSET PsJA TPAAUIMOHHBIX BHUAOB JEATCILHOCTH —
KOH(HUTypHUpOBaHHE TECTOBOIO HabOpa M aHAJIN3 OOHAPYKUBAEMbIX UM OMIHOOK. JIisi pa3penieHus
BO3HHUKAIOIIMX MPoOjeM HEO0OXO0AUMO pa3paboTaTh HOBBIE TEXHHUKH PEIICHUS COOTBETCTBYIOIIUX
3a/1a4 B MOAYJIHHBIX TECTOBBIX HAOOpax.
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