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FNABA 1.

O TrecrMpoBaHuM
NPOrpamMmmMmHOro obecneueHus
M MOAYNbHOM TECTUPOBCUHMM

Yro0bl TOMYYNTh MAKCUMAIBHYIO BBITOAY OT MOIYJIBHOTO TECTHPOBA-
HUSsT, HeOOXOANMO TIOHUMATh €T0 TeIb U KaK €ro MPUMEHEHUE TIOMOKET
B YJIyUIIEHUH MPOTPAMMHOTO obecrieueHust. B aToil T1aBe BbI y3Haere o
CYIIECTBOBAHUN <«BCEJICHHOI» TECTUPOBAHUST MTPOTPAMMHOTO obecrede-
HUS, 4aCTbIO KOTOPOH ABJIeTCS MOLYJIbHOE TeCTUPOBAHNe, a TAKXKe C ero
TIPEUMYIIeCTBAMA U HEJOCTATKAMU.

3auyemM TecTupoBaTb NporpamMmmMHoe
oOecneyeHue?

OGBIYHO KOHEYHOIT TIETbI0 MHOTHX TMPOEKTOB Pa3pabOTKU MPOTPAMMHOTO
06eCTICYEHS SIBJISIETCST TOJTyYeHUE MTPUOBLIH, TUMTHYHBIMU My TSIMU JTOCTH-
JKEHUST HTOM TIeJTH SIBJISTIOTCST TIPSIMbIE TTPOIAYKHU TTPOTPAMMHOTO obecTiede-
HUS, peasnsanys uepes IHTepHeT-Mara3nH 1y HeKoTopast cXeMa JINTIeH3 U -
POBaHUS €TO NCTOTb30BAHN. [IpOrpaMMbl, CO3/aBaeMble Pa3pabOTINKAMI
JUIST BHYTPEHHETO MCTIOIb30BAHUS, YaCTO MPUHOCST TPUOBLITH KOCBEHHBIM
MyTeM, YBEJTMUNBasT MTPOU3BOIUTEIBLHOCT TPY/A U YMEHbITAs BPeMs, 3a-
TpaurBaeMoe Ha pa3paboTky. Eciin skoHOMUSI, B TepMUHAX 9(D(HEKTUBHOCTH
TpyZa, GOJBITE CTOMMOCTH Pa3pabOTKH TIPOTPAMMBI, TPOEKT MOKHO CUM-
TaTh BBITOAHBIM. PazpaboTUMKI OTKPHITHIX TPOECKTOB YACTO MPOIAIOT YCITy-
T TI0 TIOJIZIEPIKKE TTAKETOB MM CAMU UCTIOJB3YIOT CBOU TIPOTPAMMBIL: B 9THX
CITyYasIX MPEIBIAYIINH apTyMEeHT OCTAETCS CTIPABE/ITTITBBIM.

Nrak, ¢ 9KOHOMUYECKON TOYKU 3pPEHUs BCe [IPOCTO: €CJIU 1eJIbIo IIPOo-
IPaMMHOTO TTPOEKTa SBJISIETCS TMoJIyUYeHre prObLm (GyIb TO MPOTpaM-
MHBIH TIPOIYKT Ha TIPOJIAXKY WUJIN JIJISI BHYTPEHHETO UCTOJIb30BAaHUS ), €TO
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IIEHHOCTD JIJISI TTOJThb30BATESA JIOJKHA OBITH BBINE CTOMMOCTH. S1 MOHM-
Maro, 9TO He CKa3aJl HUYEro HOBOTO, HO 9TO yTBEPKAEHUE UMEET CJIe/IC-
TBUSI, BKHBIE 75T TECTHPOBAHUS TPOTPAMMHOTO 00ECTICUEHUSI.

Eciu tectupoBanue (Takike M3BECTHOE, KAaK KOHMPOJIb Kauecmea)
paccMaTpUBaTh Kak HEYTO, 06eCednBaroIee MoIEPKKY TPOrPaMMHOTO
MPOEKTA, OHO JIOJKHO CIYKUTD TN TIONYICHUST TPUOBLIN. ITO BaXKHOE
06CTOSITETHCTBO, TTOTOMY UTO OHO ABTOMATHYECKU HAKJIAJIBIBACT OTPAHH-
YeHUsI Ha TO, KaK JOJKEH TECTUPOBATHCS TPOTPAMMHBII MPOAYKT: €CIIH
TECTUPOBAHWE SBJISAETCS HACTONBKO JOPOTOCTOSIIIMM, YTO ITIPUHOCHUT
yOBITKM, 3HAYUT BHIOPAHHBII CMOCO6 TECTUPOBAHUS HE COOTBETCTBYET
ez, OIHAKO TeCTHPOBAHUE MOJKET J0Ka3aTh PabOTOCIOCOOHOCTD TTPO-
IYKTa, TO €CTh, I0KA3ATh, YTO MPOAYKT 00IATAET TEHHBIMUA KaueCTBAMH,
OKU/IaeMBIMI KJMeHTaMu. Eciin He TTpoJIeMOHCTPHUPOBATh 9TH KaYecTBa,
KJIMEHT MOKET OTKA3aThCsI OT MOKYITKH TIPOIYKTA.

O6paTuTe BHUMAHUE, YTO YeAbI0 MECMUPOBAHUS SBISICTCST IEMOHC-
Tpanust paboTOCTIOCOGHOCTH TPOAYKTA, a He BCKPHITHE OMMOOK. ITO
KOHmMpob Kavecmaea, a rie yeeaunerue xavecmea. OOHapysKeHIe OTIH-
6ok — 970 moxo. [Touemy? I[ToToMy 4TO ycTpaHeHue oMmubOK CTOUT JIeHeT
U 3TH JIEHbTU TPATATCS BITYCTYIO, TIOTOMY YTO BaM 3aIlJIATUJIU 32 CO3/a-
HIe TIPoTpaMMbl 6e3 omubok. B npeambHoM Mupe pa3paGoOTUHKH MPOCTO
micasi 61 6e30MUGOUHBIE TPOTPAMMBI, BBITIOMHSIIN HEOOIBIIOE TECTH-
poBate, 9To6BI YOEAUTLCST B OTCYTCTBUHU OTMHOOK, BBITPYKAIN OBl CBOU
nporpammbl Ha iTunes Connect u JKiajy, TOKa JEHBI'M TOCHITLTIOTCS HA
rurx. Ho mocroiiTe: Takast opraHusaIiist Tpyia MOKET MOBJIeYD 3a cOOOit
y6bITKI. Hackobko obiie pa3paboTyuKy MPUAETCS TIHCATH TIPOTPaM-
MY, 4TOOBI 10 TECTHPOBAHUS OBITH B MOJHON YBEPEHHOCTH B OTCYTCTBUM
omm60k? CKOJIBKO 9TO OyAeT CTOUTH?

TaxkuMm 06pa3oM, ypoBEeHb TECTHPOBAHUST TIPOTPAMM ITPEJICTABIISAET CO-
GO KOMITPOMUCC MEXK/TY HEOOXOAUMOM CTEMEHBI0 KOHTPOJIST M CTETIEHBIO
yOeRIEHHOCTH B PAGOTOCTIOCOOHOCTH TPOTPAMMBbI, G€3 3HAUUTETHLHOTO
ymopoxkanus npoekrta. Kak ompemesnts atoT KoMmpomucc? OH ocHO-
BBIBAETCS HA CHUJKEHUU IO TPHEMJIEMOTO YPOBHSI PHUCKOB, CBSI3aHHBIX C
npojaskeit mpoaykra. [lepBhIMHU OJKHBI TECTUPOBATHCST HAboIee «puc-
KOBaHHBIE» KOMIOHEHTHI, KOTOPBIE SBJSAIOTCS HaMbOIee BAKHBIMU JIJIsT
(OYHKIIMOHUPOBAHWS TIPOTPAMMBI WJIH TZe TI0 BalleMy MHEHUIO MOXKET
CKPBIBATHCST HOJTBIIAST ACTh ONMMMOOK. 3aTeM KOMIIOHEHTBI, CJICITYIOTIIE TT0
CTENeHN PUCKA, U TaK Jajee, TIOKa CTeNeHb PUCKA He CHUBUTCS JI0 YPOB-
HsI, KOTZIA He UMeeT CMBICTIA TPATUTh BPeMs U IEHbTH Ha JaJbHellIIee ero
cumkenne. Koneunoii 1ebio oKHA OBITH IEMOHCTPAITHS KIHEHTY BO3-
MOJKHOCTET TPOTPaMMBI, 32 KOTOPBIE OH 3aX0UeT 3aTIaTUTh.



Kto nonxeH TectMpoeats nporpammbi? I. --m

KTo posnkeH TectupoBaTtb
nporpamMmmbi?

Ha nauajbHOM dTalle pPasBUTHS BLIYMCJAUTENbLHON TEXHUKU PaspaboT-
Ka MPOTPAMMHOTO OOECTIEUeHUsT BEJACh B COOTBETCTBUU C «KAaCKaJHON
Mmogespioy (puc. 1.1)!. Cornacto 3Toil Momen Kaxaas 9acTh MpoIecca
paspaboTKU SABJISIETCH OTHENbHON «(has3oii», Pe3ysIbraT BbIIOJHEHUS KO-
TOPOM CTAaHOBUTCS HAYAIbHON TOYKOH ciemyionieii ¢asbl. To ecTp, rias-
HBIE KOHCTPYKTOPBI Wi OM3HEC-aHAIUTUKY JIOJUKHBI OBLIU OTIPEIETUTh
TpeGOBaHUS K MPOJAYKTY U 3aTeM 9TU TPEOOBAHUS BPYUYAIUCH KOHCTPYK-
TOPpaM 1 apXUTEKTOPaM /IJisdA BbI-
pPabOTKHU TEXHUYECKUX YCITOBUU.
Pa3paboTuuKu Moy dajiv TeXHI-
YecKue yCJOBUS M HA UX OCHOBE
cO3/laBajil TMPOTPAMMHBIN KO/,
[lasee mporpaMMHBIN KOJ| Tiepe-
JIaBAJICS TecTepaM JIJisi KOHTPOJIS T -
KayecTBa. B 3akiioueHue mpo- yenosust
TECTUPOBAHHBIN TPOrPAaMMHBIN
MPOAYKT TIepe/laBajicsl 3aKa3ui-
KaM (OOBIYHO ITPUEMIIIUKAM TPO-
IPaMMHOIO 0OeCIIeYeHust, U3BeC-
THBIM KaK Oema-mecmepol).
Takoli moaxon K ympasiie-
HUIO TIPOEKTOM TIpEAIoaraet
OT/Ie/IEHEe TIPOTPAMMUCTOB  OT
TECTEPOB, YTO UMEET CBOU JIOCTO-
NHCTBa U HEAOCTATKN C TOYKHN
3penus TtectupoBanud. J[locro-
WHCTBO 3aKJII0YACTCS B TOM, YTO
1pu pasziesienun Ha hasbl pa3pa-
GOTKU U TECTUPOBAHUSI, IOCTYII K Nepegasa
MPOrPAMMHOMY KOy TIOTydaeT 3akaaunky
OoJIblllce  KOJMYECTBO JIIOZCH,
4YTO yBEJWYUBAET BEPOSATHOCTDH Puc. 1.1. ®a3sbl paspaboTku
obHapyskeHust ommboK. [1as pas- NporpaMMHOro oGecneyeHus
paboTuMKa MOKET dJIeMeHTApPHO B KackafiHoW Mozienm

Tpeb6oBaHusa

PaspaboTka

TectupoBaHue

1 B zeiicTBUTENIBHOCTH MHOTHE IIPOrPAMMHbIE IIPOEKTBI, BKJIIOYas 1puioxkenust st i0S,
[O-TIPEKHEMY ITIPO/IOJIKAIOT PA3BUBATBCS 10 3TOM MOJE/IH. DTOT (haKT HE MOXKET CJIy-
JKUTD OMPOBEPKEHNEM, UTO KACKA[HAS MOJIEJIb SIBJISAECTCS. NCTOPHYECKON OITMOKO.
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«3aMBLIUTBCST> ¥ MOKET MOTPEOOBATHCST CBEKUH B3TJISAM, YTOOBI YKA3aTh
Ha HEJIOCTATKI. AHAJIIOTHYHO, €CJIM KaKas-TO YacTh TPeOOBAHWH I TeX-
HUYECKUX YCJIOBUI HEOMHO3HAYHA, €CTh BEPOSITHOCTD, YTO Pa3paboTImK
u Tectep OYAYT MHTEPIPETUPOBATH €€ MO-Pa3HOMY, UTO TIOBBINIAET TMAHC
0OHAPYKUTH €ee.

[aBHBIM HEOCTATKOM SIBJISIETCST CTOMMOCTB. Tabu. 1.1, B3sTas us
kuuru «Code Complete, 2nd Edition» Ctusa MaxkkonHena (Steve Mc-
Connell) (Microsoft Press, 2004)? mnokasbiBaeT pe3yJbTaThl UCCJIEI0-
BaHUH, COTJIACHO KOTOPHIM CTOMMOCTD MCTIPABJICHUS ONIMOKH SIBIISIETCST
(dyHKIMEH OT BpeMeHH, KOTOpoe oHa «Oe3feficTBoBaNa» B MPOAYKTE.
B Tabsuiie BUAHO, YTO WCTpaBJeHHE OMMUOKM B KOHIIE TIPOEKTA CTOUT
3HAUUTEIBHO JIOPOXKE, UTO BIIOJHE OOBSICHUMO: TecTep OOHAPYKIBa-
er ommOKy 1 coobIIaeT o Hell, 3areM Pa3paboTUUK MOKEH MPABIILHO
HUHTEPIPETUPOBATH COODIIEHUE M TIOTBITATHCS OTBICKATh ONMMOKY B HC-
xomHoM koje. Ecm ommibka 6b1a 06HApYIKEeHa TTOCTIe TOTO, KaK paspa-
GOTUNK 3aKOHYMI PabOTy HaJl MPOEKTOM, eMy TOTPeGyeTCst HEKOTOPOe
BpeMsl, YTOOBI TIOBTOPHO O3HAKOMUTRCS C TEXHUUYECKUMU YCJIOBUAME 1
MIPOCMOTPETh UCXOIHBII KOJI. 3aT€M UCTIPABJIEHHAST BEPCHS IOJKHA GBITH
repeiala Ha TTOBTOPHOE TECTUPOBAHIE, YTOOBI yOEIUTLCS, 4TO TpobaeMa
GbITa TUKBUINPOBAHA.

Ta6nuua 1.1. CpeaHsasi CTOMMOCTb UcnpaBnieHus AedekToB
B 32BMCUMOCTU OT BPEMEHU X BHECEHUS 1 OOHAPYXEHUS

LI D Bpems o6Ha eHuns
ncnpaeneHus P pyX
Bbipa6oT- MpoekTn- Mocne
poBaHue Pa3spa- TecTupo-
Bpems BHeceHus ka TpeGo- BbINycKa
. apxuTek- 60TKa BaHue
BaHUN no
TypbI
BeipaGotka 1 3 5-10 10 10-100
TpeGoBaHuit
MpoekTnpoBaHue _ 1 10 15 25 _ 100
apXUTEKTYpPbI
Paspa6oTka - - 1 10 10-25

OTKYZIB_ 6ep6TCH 9Ta JOIMOJTHHUTE/IbHas cmoumocms? Bosbias ee yacTh
IMOPOKIAAETCA B XO4€ B3aI/IMOlIeI'/JICTBI/H>,I Pa3IMYHbIX I'PYIIL ]IIOZIeﬁ, y4dac-
TBYIOIIUX B pa3pa60TKe: paSpa6OT‘~II/IKI/I 1 TECTEPbI MOTYT T10JIb30BaTbCA
PA3/IMYHBbIMU OIIPpEAEJEHUAMU [AJIA OITMCAaHUA OJJHUX U TEX JKE HOHHTI/IIjI,
niam BOO6HI€ I10-pa3HOMY IIPEACTABJIATD cebe PpasjindHbIE 0CcOOEeHHOCTH

2 «Cosepiennblii Koz [IpakTuueckoe pyKOBOACTBO MO pa3paboTKe MPOrpaMMHOTO obec-
neuyenusi», [Turep, 2005, ISBN 5-7502-0064-7. — IIpum. nepes.
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nporpammbl. Beskuii pas, korza MpoucXOoAUT B3auMOJICHCTBUE, TIPUXO-
JIUTCS TPATUTh HEKOTOPOE BPeMs Ha ycTpaHeHHue HeoAHO3HaYHOCTeH nin
po6JIeM, UX BBI3BABIITHX.

Tabsnia Takke HATJISAAHO TIOKA3bIBAET, YTO T[EHA UCTIPABICHUS MIN6-
K1, 0OHApPYKEHHOW Ha MOCJHEIHUX JTamax TMPOEKTa, 3aBUCHUT OT TOTO,
HACKOJIbKO paHo ata ommbka Gbima pomyiieHa: OUIMOKY, BOSHUKIIYIO
Ha HTare COCTaBIeHUS TPeGOBAHW, B KOHIIE MOKHO UCTIPABUTD, TOJIHKO
MOJIHOCTBIO IIeperncaB (pparMeHT IIporpaMMbl, YTO ABJISETCS BeCbMa J10-
POTOCTOSAIINM YZ0BOJBCTBUEM. JTO 3aCTaBJIIET CTOPOHHUKOB KACKaIHON
MOJIeJIA UCIIOJIb30BATh OYEeHb KOHCEPBATUBHBIE IT0/IXO/IbI HA PAHHUX CTa-
IUSX TTPOEKTA U He MepeiaBaTh TPeGOBAHNS NI TEXHIYECKIE YCIOBHUS Ha
CJIEIYTONIYIO CTAINIO, TIOKA He OYIET MOJTHON YBEPEHHOCTH, YTO BCE TOUKH
HaJl «i» W MaJOUKN B «t» OBLIM PACCTABIEHBL. JTO COCTOSHIE U3BECTHO
KaK «mapajany anaiusa» (analysis paralysis) u cyriecTBeHHO yBeTUYHBAET
CTOMMOCTD IIPOEKTA.

Pasnenenue pa3pabGoTUYNKOB W TECTEPOB TaK/Ke OKA3BIBAECT OTPHIIA-
TeJIbHOE BJIMSHUE HA 9TAIl TECTUPOBAHUS, JaXke IIPU TOM, 4TO 3/1eCh HU-
KaKuX orpanudyeHuni ne BBoauTcs. I10CKOIbKY TecTepbl He UMEIOT TAKOIO
rIyOOKOTO MTOHMMAHUS BHYTPEHHETO YCTPOWCTBA TIPUIIOKEHNUST, KaK pas-
paBOTYUKH, OHU OOBIYHO BOCTIPHHUMAIOT TECTUPYEMBII WMU TIPOTPAM-
MHBIH TPOJIYKT, KaK CBOEOOPA3HBIIT «UePHBII ATIUK», BO3AEHCTBYS HA HETO
TOJIbKO U3BHE. MasloBEpPOSTHO, YTO CTOPOHHIE TECTEPHI N36EPYT TOIXO/ K
TECTUPOBAHUIO TUIIA «CTEKJISHHBIHN AMIMK» , TO3BOJISIONNN HCCIE0BATDh
BHYTPEHHIOIO paBoTy TPOTPAMMHOTO KOJIa M M3MEHUTH €T0, 4TO6bI 0bec-
HEYNTD IIPOBEPKY ITOBE/ICHUS IPOIPAMMBIL.

[Tpu mozixo/ie K MPUIOKEHUTO KaK K «4ePHOMY SIITUKY» OOBIYHO MPH-
MEHSIETCS cucmemmnoe Wi UHMEZPAUUOHHOE MeCmuposanue. ITOT
(bopManbHBIH TepMUH MOAPa3yMeBaeTCOOPKY TPOTPAMMHOTO TPOAYKTA
U €TO TeCTUPOBaHWE, Kak eMHOro 1es0r0. OOLIYHO 9TH BU/IBI TECTHPO-
BaHU4 BBIIOJHAIOTCS B COOTBETCTBUU C IIPE/IOTNIPE/IeICHHBIM IIJIAHOM, 32
CO3/IaHNE KOTOPOTO TECTEPhl TOMYYAIOT 3apIIATy: OHU GepyT TeXHUYeC-
KMe YCJIOBUS U HAa MX OCHOBE CO3/AI0T CEPUIO HMCHBITATEIbHBIX TECTOB,
KaK/IBIH M3 KOTOPBIX OMTUCHIBAET TITArH, KOTOPbIE HEOOXOMMO BBITIONHUTH
IIpU TOATOTOBKE M B IIpoliecce TeCTUPOBAHU, a TaKkKe OKHUaeMble pe-
3y/BTaThl. TAKHE TECTHI YACTO BBITIOMHSIIOTCS BPYYIHYIO, 0COOEHHO KOT/IA
pe3yJsIBTaT TpebyeT WHTEPIPETAINN YETOBEKOM M3-32 3aBUCUMOCTH OT
BHEITHUX (DAKTOPOB, TAKMX KaK TEKYIIast aTa I OCOOEHHOCTH (hyHKITH-
OHMPOBAHUS CETEBON Cy:KObL. Jlaske KOT/Ia TaKoe TECTUPOBAHKE MOKHO
ABTOMATHU3MPOBATD, OHO YACTO 3aHUMAET ITPOJI0JIKUTEILHOE BpEMS: T1epe/t
KaKIBIM TECTOM TIPOTPAMMHBIN MPOAYKT U €T0 OKPY/KEeHNE HEOOXOANMO
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TIPUBECTH B OTIPe/leIEHHOE COCTOSTHUE, TP 9TOM [IJIsI OTAEIBHBIX IITaroB
MOJKET MOTPeGOBATHCSA BBITIOIHUTD JAJTUTEIBHBIE Oepalun ¢ 6a3oil jaH-
HBIX, (ailIoBOIi CUCTEMOI UM CeTEBOM CITyKOOIL.

bema-mecmupoganue (sKCITyaTallMOHHBIE WCIBITAHW, U OTIBIT-
Hasl 9KCILTyaTalns ), KOTOPOe B HEKOTOPBIX KOMaH/IaX HAa3bIBACTCS mec-
mupoeanuem 6 Ycao6uUsx IKCNIYamauuu y nompedumens, B 1eiicTBu-
TEJBHOCTH SIBJSIETCST 0CO00# PasHOBUAHOCTHIO CHCTEMHOTO TECTHPOBA-
mrst. Oco6EHHOCTD TOTO BUIA TECTHPOBAHUS 3aKJIIOYACTCST B TOM, YTO
YeJIOBEK, TIPOBOASIINI TECTHPOBAHNE, He SIBJISETCS TPOGeCCHOHATHHBIM
TECTEPOM TIPOTPAMMHOTO obecriedenust. Ecim MeXIy cHcTeMaMd WIN
OKPY/KEHUSIME TecTepa W TOTPEOUTENST MMEIOTCS KaKie-Iin00 Pasiimdrst
W UCTIBITATESIHBIE TECTHI, KOTOPbIe COOMPAETCST MPUMEHUTH TOIB30-
BaTeJIb, HE PACCMATPUBAINCH KOMAH/IOW MMPOEKTA, 9TO BCKPOETCS HA ATa-
ne Oera-TeCTUPOBAHK, O YeM MOJKET ObITh COOOLIEHO PaspabOTUHKAM.
Jtst HeGOMBIITMX KOJIEKTHBOB, OCOOEHHO TeX, KTO HE MOJKET MO3BOJUTE
cebe BOCTIOMB30BATHCS YCAYraMu TIPO(hECCHOHATBHBIX TECTEPOB, HTAI
GeTa-TecTUPOBAHYIS TIPEICTABIISIET TIEPBBI TITAHC OMTPOOOBATH TPOTPAMMY
B PA3JIMYHBIX CUTYAIHIX 1 OKPY KEHHSX.

[MockombKy GeTa-TeCTUPOBAHYE BBIMOTHSIETCS HEMOCPEACTBEHHO TIe-
pez mepeadeit mpoiykra motpeburestio, obpaTHast CBsI3b ¢ pazpaboTyrka-
MU 3aTPYIHEHA, TaK KaKk KOMaH/la TIPOEKTA YKe IYBCTBYET, YTO KOHEI] He
3a TOpaMU U TIPEIBKYIIaeT Gyayiiee 3acTobe Ha mpesertarnni. OHako,
GECCMBICTIEHHO TIPOBOIUTH TECTHPOBAHHE, €CIU BBl He cOGUpaeTech Uc-
[PaBJIATh OGHAPYKEHHbBIE OIINOKH.

Pa3paboTunku MOTYT TakyKe TIPOBOAUTH COGCTBEHHOE TECTHPOBAHUE.
Ecin Bam korpa-nm6o H0BOAMIOCH HieKaTh Ha KHolke Build & Debug
(Co6opka u otaagka) B Xcode, 3BHAUUT BbI ysKe IPOBOAUIN TECTUPOBAHUE
O THITY «CTEKJISTHHOTO SIMIUKa»: BBl UCCIEMOBAIN BHYTPEHHIOD PaboTy
MPOTPAMMHOTO KOJIa, TIBITAsICh OINPEIeJUTh, HACKOIBKO MPABUJIBHO OH
neficTyeT (MM, TOUHee, TTOYeMY OH JIeHCTBYeT HenpaBuibHo). [Ipemyri-
PEKAEHUST KOMITUJISATOPA, CTATUYECKUIl aHAJIN3aTOP U TPOYHe WHCTPY-
MEHTBI CPEIBI Pa3paboOTKK TTOMOTAIOT Pa3pabOTUMKY MTPOBECTH TECTUPO-
BaHUe.

[TpenMyTtecTBa ¥ HEZIOCTATKU TECTHPOBAHUS Pa3pabOTIMKOM TPAKTH-
YeCKH COBEPINEHHO MPOTUBOIOIOKHBI TAKOBBIM [[JTsT HE3aBUCUMOTO TeC-
TUPOBAHUS: KOT/IA pPa3paboTunK 06HAPYIKUBAET MPOOIEMY, OH, KaK MpaBy-
JI0, JIETKO MOKET €€ UCTIPABUTH, TOTOMY YTO OH 3HAKOM C TIPOTPAMMHBIM
KOJIOM W TIPEJICTABJISIET, T/IE MOKET CKPBIBATHCS ommbKka. B meficTBuTeb-
HOCTH Pa3paboTINK B COCTOSTHUH TIPOBOIUTE TECTHPOBAHUE TTPSIMO B TTPO-
1iecce paboThI, TOATOMY 3HAYUTETbHAS YACTh OMTHOOK OOBIYHO OOHAPY K-
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BaeTcs cpasy nocJe ux BHecenuss. OHAKO, ecau OMMOKA 3aKITI0YACTCS B
HENpaBUJIBHOM IIOHUMAaHUK Pa3pabOTYNKOM TEXHUYECKUX YCJAOBUI MU
npeaMeTHOI obmacTi, oHa He Gyer oOHapysKeHa (e3 TOCTOPOHHEN Mmo-
MOTIH.

MpaBunbHOE NOHMMaHue TpeGoBaHuiA

Camas BonuioLLas oLnbka, KoTopyo MHE NPYXOAMIOCH A0MyCKaTh (40 HACTOs-
LLLero MOMEHTA Y, S HAZE0Ch, A0 KOHLA NPOdEeCCHOHaNbHON Kapbepbl), OTHOCUT-
csl K KaTeropum «pas3paboTymk He NoHsn TpeGoBaHuii». 9 3aHuMancs pa3paboT-
KO MHCTPYMEHTA CUCTEMHOrO aAMUHUCTPUPOBaHNSA Anist Mac, 1 NOCKOJbKY OH
paboTas 3a npeaenaMm Kakon-nnMeo y4eTHOM 3anmncu, 1 He MOr BUAETH HACTPONKM
nosib30BaTess, YToObl ONPEAENUTL, KaKoi A3bIK UCMOb30BATL AMS XYPHaINPO-
BaHus. MNporpamma ymTana HacTpPorku 13 daiina, CooepPXMMOoe KOTOPOro BbIrs-
[0ero Tak:

LANGUAGE=English

LocTaTto4Ho npocTo. Mpobnema cocTosia B TOM, HTO HEKOTOPbIE NOJib30BaTe-
JI1, TOBOPSILLME HA OPYrvX A3bikax, COOOLANN, YTO MHCTPYMEHT BbIBOAUT 3anu-
cu B ann xypHana Ha aHrIMACKOM A3blKe, TO €CTb, OH HEMPaBUJIbHO MOHUMaI
HaCTPOViKM 3blka. A 06HaPYXWUJ1, 4TO MPOrPaMMHbI KOZ, BbIMOHSIOLWNIA YTEHME
¢anna ¢ HacTporkamMu, TECHO CBSI3aH C APYrov YaCcTblo MHCTPYMEHTA, MO3TOMY
noTpeboBanock pasopBaTh 3Ty CBA3b U A06aBUTb MOAYJIbHbIE TECTbI, YTOObI BbI-
SICHUTb, KaK OyZeT BecTu cebs NporpaMMHbIi Kof. B KOHEYHOM uTore s BbisiBUI
npo6siemMy, Bbi3biBaBLLYIO COOV B DYHKLIMM ONPEAENEeHs S3blka, U YCTPaHWUI ee.
Ecnu BCe MoaynbHbIE TECTbI BbINOJHAIOTCS, 9TO CBUAETENLCTBYET O MPaBUIbHON
paboTe NporpaMMHOro koaa, NpaBuibHO? HeT, HenmpaBuiibHO: Kak 0Ka3asoch, S
He npegnonaran, 4YTo cogep>Xumoe danna MoOXeT BblIMMALeTb MHAYe, Hanpumep:

LANGUAGE=en

He Tonbko 9 He 3Han 3TOro, HO U MOW TECTEPBLI TOXE. B AeiCTBUTENBHOCTH,
4TOObI yBUAETH NPOo6eMy, MPULLNIOCH NMPOBECTU UCTbITAHUS B CUCTEME NMOTPEbu-
Tens, Aaxe npu ToM, YTO NPOrpPaMMHbIA KO, C YCNEXOM MPOXOAMS BCE TECThI.

Korpa cnepnyet tectupoBaTthb
nporpamMmmbi?

OTBer Ha 9TOT BOIIPOC OTYACTHU ysKe OBLIT JIaH B TIPEBILYIIEM Pasjieie —
YeM paHbIlle HAYHETCS TECTHPOBAHKE MPOYKTa, TEM JeleByie 000ieTcst
ycrpaHeHue omnbok. Yem paHblie yaacrtcss yOeAuThCst B HAJIEKHOU pa-
6oTe OTHETBHBIX (DPArMEHTOB MPUIIOKEHMS, TeM MeHbIIe pobseM Gyer
BO3HUKATH TIPU UX O0beIUHEHUN WU [0OABJIEHIH HOBBIX (hparMeHTOB
HA MOCJIEAYIONINX CTAAUSX, B CPAaBHEHUN C CUTYyallueil, KOrjaa TeCTUpO-
BaHMe MPOM3BOAUTCS B caMoM KoHile. OIHAKO, B MIPEABIAYIIEM pasjiese
Takke OBLIIO MOKA3aHO, YTO MPOTPAMMHbIE TPOJYKTHI TPAAUIIUMOHHO TIPH-
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HATO TECTUPOBATH MOCJE OKOHYAHUS Pa3paboTKU: siBHast (hasa KOHTPOJIS
KayecTBa clenyeT 3a (asoil pazpaboTKM, mepes Tepefadeil TporpaMmb
Gera-TecTepaM ¥ Tepe/ BBITYCKOM OKOHYATETbHON BEPCHUTL.

CoBpeMEeHHBIMU MOJXOIAMU K YIIPABJIEHUIO TPOTPAMMHBIMI TTPOEKTA-
MU TTPU3HAETCST HECOBEPIIEHCTBO 9TOH MOJIEH 1 BO TJIABY YTJIa CTABUTCS
1eJTh 00ECTIEUNTh HEMPEPHIBHOE TECTHPOBAHNE BCEX YACTEH MPUITOKEHIS.
B sTOM 3akiiouaeTcst OCHOBHOE pasimine «ruGKOT0» U TPATUIIHOHHOTO
MO/IX0/Ia K YTPABJICHUIO TpoekTaMu. [Ipyu TMOKOM yTpaBJIeHUN Pa3BU-
THE TIPOEKTA BHIMOJIHSETCS HeGOMBIINMHE MATAMH, KOTOPBIE HA3BIBAIOTCS
umepayuamu. B KaxmI0il UTEpannuu MPOU3BOJUTCS MEPECMOTp Tpeho-
BaHUI — ycrapesinue TpeGOBaHUS OTOPACHIBAIOTCSA U BHOCITCS HOBBIE
M3MEHEHUs W [IOTIOJIHEHNs. B Kaskmoi uTepanuu mpoeKTUpPYyIoTCs, pea-
JIM3YIOTCS U TECTUPYIOTCS Hanbosiee BaskHbie TpeboBaHust. B komie nre-
paInuy OIeHNBAETCS TIPOABIKEHIE TTPOEKTA, U TIPUHIMAIOTCS PEIeHUs O
M06aBJIEHUN B TPOYKT HOBBIX OCOOEHHOCTEN MM BHECEHUN M3MEHEHUT
B TpeGOBaHVISI JI7Ts PACCMOTPEHUS B cieyioriei uteparnuu. QueHnb BaskHO,
9TOGBI B IPUHSTHY PENICHUN YIACTBOBA 3aKa3UMK WU €TO MPe/ICTaBy-
TeJlb, TIOTOMY 4TO MaHudect rubkoii paspaborku (http://agilemanifesto.
org/iso/ru) yTBep:KIaeT: IO U B3aUMOJIEHCTBIIE BasKHEe TIPOIIECCOB U
HUHCTPYMEHTOB». Heobs3aTebHO KOPTeTh Ha/l ATHHHBIM TOKYMEHTOM C
TEeXHUYECKUMHU YCIOBUSIMH, KOTIA MOKHO TIPOCTO CIIPOCUTD Y 3aKa3uMKa
KaK JI0JKHA paboTaTh MPOrpaMMa 1 MOJYYUTh MOATBEPKAEHUE, YTO TTPO-
rpamMMa paboTaeT UMEHHO TakK, Kak TpeOyeTcs.

[Tpu WCMOTBb30BaHUM METOMOJMOTHI THOKON pa3spabOTKU BCe acliek-
TBI TIPOEKTA TECTUPYIOTCS MMOCTOSHHO. B KaskIoit nTeparyy y 3akazunka
MOCTOSTHHO BBISICHSIIOTCS HanboJiee BaskHble TpeboBaHus, a pazpaboTym-
KW, aHATTUTUKH U TECTEPBI COTPYAHUYAIOT APYT C APYTOM B HAIIPaBJIEHUN
VIOBJIETBOPEHU 3TUX TpeboBanuil. OqHa 13 MEeTOLOJOIUi rMOKON pas-
pabOTKH, KOTOpPast HA3BIBACTCS IKCMPEMATLHLIM NPOZPAMMUPOBAHU-
em (III), Tpebyer maxe, yTOObl PaspabOTUMKU MOCTOAHHO POBOIIIN
MOJYJIbHOE TECTUPOBAHKE M PabOTAIN TTAPaMU, KOT/Ia OJMH U3 HUX <YTI-
paBJsieT» KJIABUATYPOH, a IPYTOil MIpeljlaraeT U3MEHEHUs, YIYIIIeHUS 1
CJIEINT 32 MIOTEHIINATBHBIMH JIOBYIITKAMYL.

TakuM 06pa3oM, OTBET Ha MOCTABJICHHBIH BOMPOC 3BYYUT TaK: MPO-
rpaMMa JI0JKHA TeCTHPOBAThCS TOCTOsTHHO. Hesb3st mostHOCTRIO yeTpa-
HUTH BEPOSITHOCTD, YTO TOJH30BATEIH OYIYT UCTOIH30BATh BAIIT MPOLYKT
HEOKUIAHHBIMI CITOCOGAMHU U BCKPOIOT ONTMOKY, He3aMeTHbIE H3HYTPH,
0 HE3aBUCAIIUM OT Bac nmpruunHaM. OTHAKO BCeT/ia MOKHO Peajn30BaTh
ABTOMATHYECKOE TeCTHPOBaHUe Hanbosee BaKHBIX (DYHKIUH 1 OCTABUTE
KOMaHjie KOHTPOJISI KauecTBa 1 GeTa-TecTepaM TPaBo 9KCTEPUMEHTHPO-
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BaTb C UCIIbITATEJIbHBIMHM TE€CTaMU, YTOOBI TIONBITATHCA HapyHIInTb pa60Ty
IIPUJIOKEHNST CaMbIMU HEOKHN/ITaHHBIMU cnocobamu. 1 B Ka)KlIOﬁ nrepa-
M1 MOJKHO CITpallinBaTh, lIO6aBI/IT JIN IIEHHOCTU IIPOAYKTY TO, YTO BbI CO-
61/IpaeTec1> CceJiaTh, 1 YBEJIMYUTD CTECIICHDb Y/IOBJICTBOPEHHOCTH 3aKa3uKa
IIPOAYKTOM OT €ro COOTBETCTBUA PEKIIAMHDBIM 3asIBJICHUAM.

NMpumepb! U3 NPaAKTUKN TECTUPOBaHUSA

S yxe ymoMmHaM TpHEM CHCTEMHOTO TECTHPOBAHUS, KOTAA Tpodeccro-
HAJTLHbIE TeCTEPHI GEPYT TPUTOKEHNE TIETUKOM ¥ METOIANYHO OTPOOYIOT
BCE BaPHUAHTBHI €T0 NCTIOIb30BAHTI, TBITASICh TIOTYYUTh HEOKUTAaHHOE TIOBE-
nenne. B carygae ¢ mpusoskernsiMu i i0S, 3TOT BUJ TECTUPOBAHUS MOKHO
aBTOMATHU3NPOBATH JI0 OTIPeIeJIeHHOH CTENeH! ¢ TIOMOTIThI0 MTHCTPYMEHTA
UI Automation (ABTOMaTH3aIMs TIOJIH30BATETBCKOTO UHTEPDETica), BXO-
TSITIETO B KOMITIEKT WHCTPYMEHTOB TTpodusmposanus ot Apple.
CucrteMHOE TECTHPOBAHNE He BCET/Ia BBITTOITHSIETCS 10 KAKOMY-TO YHU-
BepCATLHOMY MTabJI0HY — HHOT/IA TECTEPHI MOTY T MTPECITIE0BATD BIIOJIHE OTI-
peneseHHble iean. llpn mecmuposanuu na 603moscHocms emopicenus
TECTEPHI UIITYT OPEITH B CHCcTeMe 6e30TaCHOCTH, TTOIaBast Ha BXOJ TPUIIO-
JKEeHWSI HeTPaBUJIBHO C(POPMHUPOBAHHBIE JAHHBIE, BBITIOTHIIOT OMEpPaIH
He B TOH ITOCJIeIOBATETBHOCTH WJIN KaK-TO MHAYE MBITAOTCS HAPYIIUTh
OXUMaHVS TpuIokens. [Ipn mecmupoeanuu na yoodcmeo ucnoav3o-
8anus TecTepbl HAOMIONAIOT 3a IEHCTBUSME MOTH30BATEST, OTMEYAST, YTO
OHM JIETTAI0T HEMTPaBUIBHO, Ha KAKIE OTIEPATINH TPATAT OOJIBINE BCETO BPe-
MEHU WJIW YTO UX CMYTIaeT. B 9acTHOCTH, OJINH M3 TPUEMOB TECTUPOBAHMS
Ha y100CTBO HCTI0JIb30BaHUs HasbiBaeTcs A /B-TecTrpoBaHme: pasinaHbIM
TIOJTb30BATEISAM JJATOTCST PA3JIITYHBIE BEPCHH MTPIIOKEHTIS U 3aTEM BBITION-
HIETCST CPaBHEHVE TI0 CTATHCTUIECKNM TTokaszatesisiM. B Google, oxmoit n3
M3BECTHBIX KOMITAHUI, UCMOJNB3YIONINX ITOT TTOAXO/] IPU TECTUPOBAHUHT
CBOWX TIPUJIOKEHUH, TTIPOBEPsIeTCs Aake BIMSIHIE TeHeH PasiInIHbIX OT-
TEHKOB Ha yI06CTBO TOMh30BATENBCKOTO HHTEPdeiica. ObpaTuTe BHUMA-
HII€, 9TO JIJIST TECTHPOBAHUS Ha yA0OCTBO MCIONB30BAHUS HE TPeOyeTcst
MMETD TOTHOE TPUIOKEHUE: YTOOBI YBUIETh PEAKITHIO TI0JIH30BATENST Ha
unTepdeiic npuaoKeHus, foctatouHo nMerb Maker B Interface Builder,
Keynote nim gaxke mpocto #a Gymare. HemosHomeHHast Bepeust WHTEP-
(eifica He MTO3BOJUT MOMTYINUTH MOJTHOE TIPEACTABIEHNE 00 0COOEHHOCTSIX
B3aMMOJIEHCTBYS € IHCTBYIONTIM ycTpoiicTBoM iPhone, 1o oHa siBstieTcst
OJTHUM 13 HanboJIee ETEBBIX CTOCOOOB MOTYYNTD TIEPBLIE PE3YIHTATHL.
Paspaborunkn, 0cob6eHHO B GOJBIINX KOJIEKTUBAX, TIEPEAAIOT CBOIT
KOJI KOJITTETaM JIJIs OeTJIOH OTIeHKH, TTPEsK/Ie YeM UHTETPUPOBATD €70 B ITPO-
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NIYKT. ITO CBOETO POJIa TECTUPOBAHUE TI0 TIPUHIIUTTY «CTEKJISTHHOTO SITIH-
Ka» — Ipyrue paspaboTYUKK MOTYT BHIETh, KaK AeiCTBYET MPOTrpaMMHBII
KOJI, UCCJIEZIOBATh €T0 PEAKINIO Ha OIpe/ieIeHHbIe YCJIOBUSI U OTIEHUTb,
YUTEHBI JIM BCE BO3MOKHbBIE cuTyaruu. [Ipu orenke Kozia KoJieraMu He
Bcerga OOHAPYKMBAIOTCS JIOTHUYeCcKHe omMOKu. Yale pesyibraToM Ta-
KOU OIEHKH SIBJISIIOTCS PEKOMEH/IAIINHN, KACAIOIIUECsT CTUIS opopMiIeHust
UCXOAHBIX TEKCTOB WJIN JAPYTUX aCIEKTOB, KOTOPBIE MOIYT ObITh UCIIPAB-
JieHbl Ge3 M3MEHeHUs! TI0BeAEeHUs IPOrpaMMHOro Koja. Ecim pereHseH-
Ty TO/ICKA3aTh, YTO UCKATh (HATIPUMED, JIaTh €MY CIUCOK U3 MSTH-ITECTH
Hanbosiee TUIIMYHBIX oMMOOK — B Takue cnucku aadg Mac u iOS yacro
BKJIIOYAIOT [TPOOJIEMY, CBSI3aHHYIO C TIOACUETOM CCBIIIOK Ha OOBEKTHI), Be-
POSITHOCTB OOHAPY KEHUS TAKUX OIIUGOK BO3PACTAET, OJHAKO TP HTOM OH
MOJKET YIIYCTUTh M3 BUY MPOOJIEMBI, He CBSI3aHHbIE ¢ PEKOMEHIOBAHHON
1[EJIBIO TTOMCKA.

Kak B 00LLYI0 KAPTUHY
BMUCbIBAETCH MOAyJIbHOe
TecTupoBaHue?

Mooyavroe mecmupoeanue — eiiie OMH UHCTPYMEHT, KOTOPBIN pa3pa-
GOTYMKHI MOTYT MCIIOJIB30BATD JIJIst TECTUPOBAHUS pa3pabaThiBAEMbIX MTPO-
rpamM. [Togpo6Hee 0 MPOEKTUPOBAHUU 1 PAa3pabOTKe MOAYJIbHBIX TECTOB
pacckasbiBaeTcs B ryase 3, «Kak nucaTb MOjyJibHbIE TECTbIy, & TI0KaA J10-
CTATOYHO OY/ET OTMETHUTH, YTO MOJYJIbHBIE TECTHI MPEACTABISIOT COOOIT
HeGoIbIIME (PParMeHThI TPOrPAMMHOTO0 KOJIa, KOTOPBIN TECTUPYET APYTOii
nporpaMMHbIN Ko, OHU OIpesesisioT pe/BapUTeJbHbIe YCIOBUS, BbI-
HOJIHAIOT TECTUPYEMBIH IIPOrPAaMMHbI KO/ U CPAGHUEAIOM 110y YeHHbIE
pe3yJIBTaThl ¢ O3KujjaeMbIMU. Ecii poBepsieMble yCI0BUS YA0BJIETBOPSI-
I0TCSI, TECTBI CYMTAIOTCS TPOHAEHHBIM. J[1060€ OTKIIOHEHUE OT O3KH/IaeMO-
ro pe3yJibTaTa WHTEPIPETUPYETCs Kak OmuOKa, BKIOYAsS UCKIIOYCHMS,
KOTOPBIE TIPEPBIBAIOT MTPOTIECC TECTUPOBAHUSI JI0 €T0 3aBepIeHus®,
Taxkum 06pa3zoM, MOYJIbHBIE TECTBI MPEACTABIISAIOT cOO0I MUHUATIOP-
Hble BEPCUU MCHBITATEIBHBIX TECTOB, IPUMEHAEMbIX IIPU WHTETPAIlOH-
HOM TECTUPOBAHUU: OHU OIPENeJIAIOT 1Iard, BBIIIOJIHSAEMble IPU TeCTH-
POBaHMM, U OKUJAeMble Pe3yJbTaThl, HO PeaJln30BaHbl B IIPOIPAMMHOM
KoZie. DTO TI03BOJIAET IEPEOKUTh TeCTUPOBAHME HA KOMIIbIOTEP U He

3 Hcrnosnb3yemblil KOMILIEKT TECTOB MOJKET OT/IEJIbHO BBIBOJAUTD COOOIIEHUS 00 «OIMOKax»
11 HECOBIIQJICHUSX C OXKHM/IaeMbIM Pe3yJIbTaTOM, HO B 9TOM HET HUYEro I1J10X0ro. [iaBHoe,
4TO T1POGJIEMBI, BOSHUKAIOII[KE TIPU BHITIOJHEHIU TECTA HE OCTAHYTCST HE3aMEUCHHBIMHU.
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3aCTaBJATH Pa3zpabOTYMKA BBITIOIHSITE BECh Mpoiecce BpyuHyo. OHaKo,
XODOTIHUIT TECT — ATO ellle W XOPOoTIiasl JOKYMEHTAIIUS: OH OTIMCBIBAET, Ka-
KWe Pe3yJIBTaThl O3KUAAETCS TIOIYYNTh B Pe3yIbTaTe TeCTUPOBaHus. Paz-
paboTUNK, THIIYIINN KIACC /IS TPUTOKEHUS, MOJKET TaKKe HaIcaTh
TECTHI, MO3BOJISIONINE YOEIUTHCS, YTO KIAcC JIEHCTBYET, Kak TpeGyeTcs.
DakTryecku, Kak Gy/IeT OKA3aHO B CIEAYIONIEH raBe, paspaboTunK MO-
JKET TIMCATh TECTHI 1Ile JI0 TOTO, Kak Oy/IeT HATHCAH TECTUPYEMBIH KJIacc.

MogpybHBIE TECTBI MOJYYHIN TaKOe HAa3BaHUE, TOTOMY YTO Ka Kbl
U3 HUX TECTHPYET OTAENbHYIO MPOTPAMMHYIO EIUHUILY, UM «MOIYIb»,
KaKOBOH B OGBEKTHO-OPUEHTHPOBAHHOM MTPOTPAMMUPOBAHNUHN SIBJISICTCST
KJIacc. ITOT TEPMUH UCXOINT U3 TEPMUHA «eIUHUIIA TPAHCIAIII» (trans-
lation unit), ncmoap3yeMoro Py OMUCAHUI KOMITUIISITOPOB, 1 0603HaYa-
€T e/IMHCTBEHHBIH (haiif, mepeiaBaeMblii KOMITUJISATOPY. DTO O3HAYAET, UTO
MOJIyJTbHBIE TECTHI TI0 CBOEH MPHUPO/Ie SABISIIOTCS peausaliieil moaxoa
K TECTUPOBAHUIO IO TUIY «CTEKJTHHOTO SIIUKa», TIOTOMY YTO OHU W3-
BJIEKAIOT KJIACC M3 KOHTEKCTA MPUJIOKEHUS U TECTUPYIOT €T0 TIOBe/leH e
He3aBUCHMO. VIHTepnpeTHpoBaTh I KJIacc, KaK «4epHBIH MUK 1 B3au-
MOZIEICTBOBATH C HUM MCKJIIOUMTEIbHO yepes obmienocTyiHbrii API, — aTo
JIMYHBIA BBIOOP, HO TIPM HTOM TECT TIO-TIPEKHEMY Oy/IeT B3auMOIeHCTBO-
BaTh € HEGOJBIION YaCTHIO TTPUIOKEHUS.

Boicokast crenenb n3bupaTeIbHOCTH TIPH MOAYILHOM TECTHPOBAHUM
JleTaeT BO3MOJKHBIM OYEHb OBICTPO PElraTh MPOBIEMbI, BCKPBITHIE MO-
TYJIBHBIME TecTaMi. Pa3paGoTumK, 3aHMMAIOTIIICS peayr3alineii Kiacca,
YACTO MAPAIIENHHO PabOTAET HaJl TECTAMY JIJIST ITOTO KJIAcCa, TO €CTh, KO/
KJIacca CTOUT Y HETO Tepejl I1a3aMu, KOT/a OH THIIET TeCThL. Y MeHs axke
GBIV CUTYATIHH, KOT/IA ST OOHAPYIKIBAJ U UCTIPABJISAI OMIUOKH €111 TOTBKO
NIPU CO3[JAHUM MOZYJBHBIX TECTOB, TIOTOMY UTO s TIPOJIOJIKAT AyMaTh O
TecTupyeMoM KJacce. CpaBHUTE 3TO ¢ CHTyaInei, Korjaa Apyroil 4eoBek
TECTUPYET CIEHAPUI MCIIOMB30BaHUST TIPOTPAMMHOTO MPOAYKTa, paboTy
HaJl KOTOPBIM Pa3paboTUrK 3aKOHYUI MHOTO MecsTieB Hazazl. Jlaxke mpu
TOM, UTO UCTIOJIB3YSI MOYIBHOE TECTHPOBAHUE Pa3paboTUNKY MPUXOIUT-
Cs1 TIFCATh TTPOTPAMMHBII KOJI, KOTOPBIH He TIOTaJIeT B IPUJIOKEHUE, 9TOT
TPY/I OKYIIAETCST BBITOMON OT 0OGHAPYKEHUST U UCTIPABJICHUS TIPOOIEM /10
TOTO, KaK OHU OKa)KyTCS B PyKaX TECTEPOB.

ITal UCTIPABIEHST OMMGOK — HTO KOTIMAp JI7TsT TIOGOTO PYKOBOAUTEIISI
MPOEKTa: yeTpaHeHue omubok TpeGyeT BpeMeHH, TIPOAYKT HEBO3MOKHO
nepeiaTh 3aKa34nKy, MoKa He OYAyT YCTPaHEHBb! OMMOKY, TIPH 9TOM He-
BO3MOYKHO OTIPEIETTUTH TOUHBIE CPOKH, TIOTOMY YTO KOJHYECTBO OMMOOK
3apamee HEM3BECTHO, KaK W HEM3BECTHO, CKOJIBKO BPEMEHH TTOTpebyeTcst
paspaboTunKy Ha WX ycTpanenue. Bepuutech k tabs. 1.1 u BBI yBUANTE,
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9TO ONMOKH, MCTPABJISEMbie B KOHIE TIPOEKTA, SBJSIOTCS CAMBIMU J10-
POTOCTOSATIIUMU W B CTOUMOCTH WX HWCIPaBJIEHUS HAOTIONAETCS CaMBIi
Gosrbitioit pazbpoc. Boimessst B rpaduike pa3pabGoTKU BpeMs Ha CO3/IaHTE
MOJYJIbHBIX TECTOB, HEKOTOPBIE M3 ATUX OMMOOK MOKHO WCTPABUTH B
nporiecce PaboThl U YMEHBIIATH HEOTPEAETEHHOCTh KacaTeJIbHO aThl TO-
TOBHOCTH MTPOAYKTA.

Moty ibHbIe TECTHI MPAKTUIECKH BCET/A MUIITYTCS pa3paboTINKaMH,
MIOTOMY YTO WICIIOJIb30BaHIE TIaTHOPMBI TECTUPOBAHUS TTOIPa3yMeBaeT
HEOOXOMMOCTD TTHCATH MPOTPAMMHBIH KO/, pabOTAIOMINI ¢ TTPUKJIATHDI-
MU MPOTPAMMHBIMHU MHTepdelicaMn W BBIPAKAIONIII HU3KOYPOBHEBYIO
JIOTHKY, TO €CTh, BCE TO, YTO 3HAET U yMeeT pazpaborunk. OaHaKo, coBep-
IMEHHO HeoOsI3aTeIbHO, YTOOBI MOZIYJIBHBIE TECTHI MUCAT Pa3paboTUmK,
COBABIIUI KJIACC, U CYIIECTBYIOT ONPE/IeTIEHHBIE BBITOBI OT PA3/eTeHMs
ITHX 3a/1a4.

Crapuii paspabotunk Mosxet onpeaeantb API knacca aist peannsa-
MM MJIQJIIIAM Pa3paboTUNKOM, BBIpasKast KeJTaeMoe MOBEICHE B BUJIE
Habopa TecToB. VIMest HeoOXOMMMBIE TECTHI, M Pa3paboTInK Mo-
JKET Pea30BaTh KJIacce, YCIMeNrHo MPOXOISIIIiT BCe TECTHI B Habope.

[Tpu skemaHu MOKHO HCTIOJB30BaTh OOGPATHBIH MOPSIIOK B3anMoielic-
TBUIT. Pa3paboTunku, TOMYUUBIITIE HEKOTOPBIH KJIACC /TSI NCTIOIh30Ba-
HVST UJTH OT[EHKH, HO TIOKa He 3HAIOINIe KaK OH JOKEH paboTaTh, MOTYT
HAIICATh TECTHI, BRIPAKAIOTIIE WX TIPEAMOIOKEHUS O KIacce, UTOOBI OTI-
pEfeuTh X BEPHOCTh. B mporiecce pa3paboTKU TECTOB OHU TIOJYYAIOT
GoJiee TIOTHOE TIPEICTABIEHIE O BOSMOKHOCTSIX M 0OCOOEHHOCTSIX MOBE/e-
Hust kaacca. OIHAKO, MHCATh TECTHI IS CYIECTBYIONIETO KOa OOBIYHO
CJIO’KHEe, UeM CO3/IaBaTh TECTHI M KOJ| apasieTbHo. Kiaccsl, peamnsarus
KOTOPBIX OCHOBAaHA Ha KaKUX-JIHO0 TPEMOIOKEHUSAX 00 OKPYKEHIH, MO-
TYT He PaboTaTh B TECTOBOM OKPYKEHU Y O€3 MPUITOKEHIIS CYTIECTBEHHBIX
YCUITHT, 13-32 HEOOXOAMMOCTH 3aAMEHUTD VJTH YCTPAHUTH 3aBUCHMOCTH OT
OKPY’KAOIMUX 00beKTOB. OCOOEHHOCTH TIPUMEHEHUS METOMKI MOJLYTh-
HOTO TeCTHPOBAHUS JIJIs1 TIPOBEPKU CYIIECTBYIONIETO TPOrPAMMHOTO KOJIA
paccmarpuBaiotes B Tnase 11, «IIpoekruposanue mpu pazpaboTke yepes
TECTUPOBAHWE.

Paspaborunkn, paboTaionye B mape, MOTYT JaKe MEHITHLCS POJISTMIU:
CHaYayla OJMH TIMIIET TeCThI /IS MPOBEPKHU PEATTH3AIIH, KOTOPYIO TTH-
IIET APYTOH, 3aTeM OHU MEHSIOTCS POJISIMH U YK€ BTOPOH MUIIET TECTHI
1t iepBoro. OIHAKO COBEPIIEHHO HEBAXKHO, KAKOH MOPSIZOK COTPYIHU-
4ecTBa BHIOEPYT MPOTPAMMUCTHL. B JI060M citydae MOIYIBHBIH TECT WIN
HabOP MOJYJIBHBIX TECTOB MOJKET BBICTYIIATH B KAUECTBE JOKYMEHTAIUH,
PaCKPBIBAIOIIIIT 3aMBICEIT OTHOTO Pa3paboOTUNKA JIJIST IPYTOTO.
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OmHUM U3 OCHOBHBIX IIPEUMYIIECTB MOIYJBHOTO TECTUPOBAHUS SIB-
JISIeTCS aBTOMATH3Alus TIpoliecca TecTrpoBanus. CosmaHne XOpOIIero
TECTa MOKET 3aHSITh CTOJIBKO JKe BPEMEHH, CKOJBKO 3aHUMAaeT pa3paboTka
TJTaHA TECTUPOBAHUS BPYYHYIO, HO 3aT€M KOMITBIOTED MOJKET BBITTOJTHSTh
COTHU TECTOB B CEKYHY. Pa3paboTUmKi MOTYT XPaHUTh BCE CBOW TECTHI
B CHCTeMe YTIPABJIEHUST BEPCUSIMHU, BMECTE C TIPOTPAMMHBIM KOJIOM ITPH-
JIOSKEHUS, ¥ BBITIOJHSTD WX B OG0 MOMEHT. ITO CYMIECTBEHHO YIETIeB-
JISIET TECTUPOBAHVE PeZPecCUOHHBIX ONTOOK: OMUOOK, KOTOPbE OBLIN
WCTIPABJIEHBI ¥ BHOBb BHECEHBI ITPH TTOCIEYIOMINX H3MEHEHUSIX TIPOTPaM-
MHOTO Kofa. ITocste KaKaoro n3MeHeHUs TIPUIIOJKEHUsST HeOOXOANMO yie-
JIUTH HECKOJIBKO CEKYH/I HA BBIMOJHEHNE BCEX TECTOB, YTOOBI YOS TUThCS,
9TO B Pe3yJIbTAaTe U3MEHEHUT He OBIITO0 BHECEHO PETPECCHOHHBIX OMMGOK.
Mo:kHO ake OpraHM30BaTh AaBTOMATHYECKHUIT 3aITyCK TECTUPOBAHIS CPa-
3y TI0CJIe COXPAHEHUsT U3MEHEHU B PEITO3UTOPHIA, C TTOMOIITHIO CUCHEMbl
HenpepuIeHOU uHmMme2Pauuu, Kak ONICHIBAeTCS B T1aBe 4, «IHCTpyMeHTHI
IS TECTUPOBAHIS>.

[ToBTOpHOE TecTHPOBaHME HE TOJTBKO MPEAYTIPEIUT O MOSBIEHUH pPer-
peccuoHHBIX omm6ok. OHO TakKe 06ECTIEUNT HAEKHYIO OMOPY, KOTIa
BOBHUKHET JKeJaHNUE U3MEHUTh UCXOMHBINA MPOTPaMMHBIiT Kozl 6e3 n3Me-
HEHWs €TO0 TIOBEe/IEHIIS, TO €CTh, TPOBECTH pedaxmopune NCXOIHBIX TEKC-
TOB IpusokeHus. [leap pehakTopuHTa — MPUBECTH B TIOPSIOK NCXOTHBIE
TEKCTHI TIPUJIOKEHUST WM PEOPTaHM30BATh MX HEKOTOPBIM 06PA3oM, 4TO
MOJKET TIPUTOIUTRCS B GYIyTIeM, Ho 6e3 BHeIPeHUsT HOBO (DyHKIIHOHATb-
HocTh i omnbok! Eciii mporpaMMHBIi KOJI, TI0ABEpraeMblil IPOLeLy-
pe pedaKkTOpUHTA, B IOCTATOYHOI Mepe 0XBaueH MOIYJIBHBIMU TECTaMHU,
MOKHO OBITH YBEPEHHBIMHU, UTO JIOOBIE U3MEHEHUS B TIOBEACHUU OYIyT
TYT Jke 0GHAPYKEHBI. ITO TTO3BOSIET HEMETIEHHO UCTIPABJIATE MpobJe-
MBI, He TO’KUIAsICh BBIXO/IA CIIEAYIONIEH BEPCUTL.

OmHako MOMYJIbHOE TeCTHUPOBAHME He SIBJISeTCS TaHaleeil oT Bcex
6ex. Kak obGcyxaanoch Bbllle, He CYIIECTBYET crocoba yOeanThes, 4To
pa3paboTYNK MPABUIBHO MOHAT TPEOOBAHUS, TPEIbSIBISIEMbIE K TIPILIO-
sKeHm1o. Ecsiu TecThl ¥ TeCTUPYEMBIif UMU TPOTPAMMHBIH KOJT TIFICATT OJIITH
U TOT JK€ YeIOBEK, OHM 06a GYIyT OTpaskaTh OJHU U T JKe B3TJISALI 1 WH-
TepIIPeTaINIo 3a/[a41, PelaeMOi MPorpaMMHBIM KozoM. Ciiefyer Takxke
MOHUMATB, YTO HE CYIECTBYET JOCTATOYHO XOPOIIHX CIIOCOO0B OTEHUTH
ycriex MPUMEHEHWsT CTPATerMu MOJYJIBHOTO TecTHpoBaHu:. llomyrsip-
HOCTBIO TIOJTB3YIOTCST TaKMe MMOKA3aTeNH, KaK CTeleHb OXBATa TeCTaMU 1
KOJTITYECTBO TPOXOMMBIX TECTOB, OZIHAKO KQKABII U3 HIX MOXKET CyTIec-
TBEHHO M3MEHSThCS, He OTpakast (hakTHIecKoe KauyecTBO TeCTUPYEMOTO
MPOYKTA.
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BosBpamasce k uzjee, COTJIaCHO KOTOPOW TECTHPOBAHUE [OJKHO
YMEHBIITUTH PUCK BBISIBICHUS OMMOOK MOCIIE TIePeavyn MpOrpaMMbl KJTH-
eHTY, ObLIIO GBI OYEHbD TTOJIE3HO UMETh HEKUiT MHCTPYMEHT, ¢ TOMOTITHIO KO-
TOPOTO MOXKHO OBIIO GBI OIEHUTD, HACKOJIBKO BIAT0IapsT TECTUPOBAHIIO
YMEHBIIUJICS 3TOT PUCK. B MeficTBUTEbHOCTH HEBO3MOKHO TOUHO Olle-
HUTH PUCK B KKIOH KOHKPETHOI TIPOrpaMMe — MOKHO TOJBKO TTPUGIH-
3UTEJHHO OTIEHUTH YPOBEHD PHCKA.

[Mopcyer KoIMYECTBA MTPOXOIMMBIX TECTOB — OYEHb HAMBHBIIN CIIOCOO
uaMepuTh ahexTuBHOCTS HabGopa TecToB. [IpencTaBsTe, YTO pazmep roj10-
BOI1 TPEMUH 3aBUCUT OT KOJMYECTBA TPOXOINMBIX TECTOB — B 3TOM CJIydae
MO’KHO HAITICATh €IMHCTBEHHBIH TECT U CKOTTMPOBATH €0 MHOKECTBO Pas.
OH faske He TOJKEH MPOBEPSITH MPOTPAMMHBIN KOl TPUJIOKEHNS — TECT,
MPOBEPSIIONINI PE3yIbTaT BIPAKEHUS “1==1" C yCIIEXOM YBEJIUIHUT KO-
JINYECTBO TECTOB, MPOXOAMMBIX Ballleil mporpamMmoii. Kakoe uncio tectos
MOKHO CUUTATh YAOBJIETBOPUTENHHBIM JIJIsT TI060TO TpUioskenusa? Mo-
JKeTe JIM BbI Ha3BaTh YMCJIO, K KOTOPOMY IOJKHBI CTPEMUTBCS BCe Pas-
paborurkyu npuokernii 1y i0S? HaBepHska HET — s TOKe HE CMOTY.
Jaxke nBa paspaborunka, pabOTABITIX HAJl CO3AHIEM OJHOTO U TOTO K€
MPUIIOKEHNST MOTYT OGHAPY/KUTH PasHbIe MPOOJIEMBI B PA3HBIX €TI0 YaCTsIX
U TaKUM 06Pa30M CTOJKHYTHCS C PA3HBIMU YPOBHIMHU PHCKA.

Or1reHKa CTeleHn 0XBaTa MIPOrPaMMHOTO KOJIa YACTUYHO PelaeT mpo-
6emy naMepenust apPEeKTUBHOCTH TECTOB, OTPpakas 00eM TPOTPAMMHO-
TO KOJIa, KOTOPBII TPOBEPSIETCST ITPH BBITIOJTHEHUN TECTUPOBAHUS. ITO 03-
HAYaeT, 4YTo Pa3pabOTUUKH yiKe He CMOTYT YBEJTUINBATE CBOU TIPEMUH 3a
cyeT co3laHmst GECCMBICIEHHBIX TECTOB, HO OHU BCE €II[E MOTYT «CPHIBATH
TUTOZIBI, YTO BUCAT TIOHIKE> ¥ TOOABJISITH TECTHI JIJISI TIPOCTOTO TIPOTPAM-
MHOTO Kofa. [IpencraBbre, 4TO cTENeHb OXBaTa YBETMYEHA 32 CYET ITOUCKA
BCeX OIpe/ie/IeHUH CBONCTBA @synthesize B MPUJIOKEHUU U TECTUPOBA-
HUW €r0 METO0B JocTyma. HecoMuenHo, kak GyIeT moKa3aHo jaiee, aTu
TeCThI UMEIOT ONPEe/IeTIEHHYIO TIEHHOCTh, HO BCe-TaKW OHU He CaMBbIil JIyd-
it Cocod TOTPATHTH CBOE BPEMSL.

B neiicTBUTEIBHOCTH, THCTPYMEHTHI OIIEHKH CTETIeH! 0XBaTa IIPOTPaM-
MHOTO KOJ/Ia TECTAMU He YYUTHIBAIOT CJI0KHOCTH KOZIA. 3/1€Ch MO CJIOBOM
«CJIOKHBIIT» TIO/IPAa3yMeBAETCST TTOHATHE UUKIOMAMUUECKOL CTONHCHOC-
mu, ucrob3yemMoe B nHpopMaTHKe. B ByX c/I0Bax, IMUKIOMATHIECKAsT
CJIO’KHOCTH (PYHKIINY WJIM METO/Ia 3aBUCUT OT KOJTMYECTBA IINKJIOB U BET-
BJICHUT, THBIMU CJIOBAMU, — OT KOJIMYECTBA PA3JINYHBIX Ty Tei, KOTOPBIMU
MOZKET W/ITH BBITTOJTHEHVE TIPOTPAMMB.

BospMmeM 111 cpaBHEHUST /IBa METOIA: METON -methodOne coOZep-
JKUT JBAJIATh CTPOK KOAa M HU OXHON WHCTPYKIMU if, switch, ?:
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i 1ukaa (To ecTh, UMeeT MUHUMAJIbHYIO CJIOKHOCTB). JpyToit MeTo,
-methodTwo: (BOOL)flag COAEPKUT MHCTPYKIIMIO if C ECATHIO CTPOKA-
MU KOJIa B Kaxk/1011 ee BeTKe. UTOOBI TIOJHOCTHIO OXBATHTH METOJT —metho-
dOne, JIOCTATOYHO HATHUCATH OJIMH TECT, HO YTOOBI TIOJHOCTHIO OXBATHTH
MeTo[ -methodTwo : IPHUIETCS HAKCATh /[Ba TecTa. KakabIii TecT mcce-
IyeT KOJ B OJHOH M3 ABYX BETBEH MHCTPYKINH if. IHCTPYMEHT OTIeHKH
CTETeHN OXBaTa TPOCTO COOOIIUT KOJMYECTBO BBHITIOMHEHHBIX CTPOK — TIO
IBAAIATH B 000WX CIYYasX — HO OXBATUTEH TeCTaMHU GoJiee CIOKHBIN KO/
TPyZHEE, K TOMY JK€ B CJIOKHOM KOJI€ TIPOIIE IOMYCTUTh OITHOKY.

AHAJIOTUYHO 9T UHCTPYMEHTHI TIIOXO CITPABJISIOTCS C OIIEHKOH 0COo-
6bIx cayuaeB. Ecau Metos puHuMaeT 0ObeKT B BHUJE TTapaMeTpa, WHC-
TPYMEHTY OTleHKH Oy/eT 6e3pasindHo, CPABHUBAET JIM TECT HTOT OOBEKT
C IPYTUM WHUIMATN3UPOBAHHBIM 0OBEKTOM U C TYCTHIM YKa3aTeJeM.
DakTHIECKH, TOJIE3HBIMU MOTYT OBITH 00€ MPOBEPKU, HE3ABICHUMO OT 3a-
MHTEPECOBAHHOCTH B OIEHKE cTereHu oxBara. OIHAKO B JIOOOM Cirydae
GyJIeT OXBaYEHO OJIHO U TO K€ KOJMUYECTBO CTPOK, ¥ OTIEHKA OXBaTa TecTa-
MU He U3BMEHUTCS.

B xoneuHoM cuere BaM (M, BO3MOJKHO, BAIllUM KJIMEHTaM) MPHUAETCS
CaMUM OTIPE/IeJISATh CTETeHb PUCKA TOTO WJIM MHOTO YYacTKa MPOTPAMMBI
U HACKOJIBKO 9TH YYaCTKU JOJUKHBI OBITh OXBavueHbI TecTamu. Jlaxke eciu
WHCTPYMEHTBI OYyT MaBaTh JOCTOBEPHYIO OTIEHKY OXBaTa KOJIa TeCTaMH,
9TO BCe PABHO HE CHUMAET C BaC OTBETCTBEHHOCTb. Barra 11e1b coCTOuT B
TOM, 4TOGBI YOEUTHCS B MOJIE3HOCTH TECTOB M HA0OOPOT, HE CO3/IaBaTh
TeCThI, He HecyIue HUKaKoil mosb3bl. Ha Bompoc: «Kakue wactu mpuiro-
JKEHUS CJIeyeT TeCTUPOBATh ?», — IIPOTPAMMUCT U 9KCIIEPT TI0 MOYTHHO-
my Tectuposannio Kenr Bek (Kent Beck) orseuaer: «Tosibko Te, KOTOPbIE
TOJIKHBI paboTaTh.».

Y10 BCe 3TO 0O3Ha4yaerT
ang paspabéortuukoB i0OS?

[maBHOE MPENMYIIIECTBO MOJLYJIBHOTO TECTUPOBAHMUS IS Pa3pabOTINKOB
npustoskeHni 1711 10S 3aKI04aeTesa B BOSMOMKHOCTH [IOJIyYeH s O0JIbLIei
BBITOJIbI 32 MEHBIIYIO IIeHY. [locK0/IbKY MHOTTIE COTHHU THICSTY TPUJIOKEHUT
B App Store IpOU3BOAATCS MEJKIMHU TIPOU3BOAUTEISIMI IIPOTPAMMHOTO
obecriedeH s, BCe, 4TO CIIOCOOCTBYET MOBBINEHIIO KaueCTBA TTPUIOKEHUIT
6e3 3HAYMTENBHBIX (PMHAHCOBBIX 3aTpart, AOCTOWHO NpuMenenus. MHc-
TPYMEHTBI, HEOOGXOAUMBIE JIJIST BKIIOUEHUST MOJIYJIBHOTO TECTUPOBAHUS B
IPOEKTHI TIpuoskenuii ais i0S, pacipocrpansiores Geciiatio. DaxTu-
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YeCKH, KaK OIMCHIBAETCS B IJIaBe 4, OCHOBHASI (DYHKIIMOHATBHOCTD YiKe
BrJiiodyena B makeT iOS SDK. TecTbl MOKHO ITHcaTh 1 3a1TyCKaTh CAMOCTO-
SITEJTBHO, TO €CTh, YTOOBI MOJIYYATh BHITO/BI OT MOLYJIBHOTO TECTHPOBAHUS
He 00513aTeTbHO TIPUBJIEKATH CIIEUATICTA TT0 KOHTPOJIIO KAYECTBa.

JUJ1s1 BBITIOTHEH ST TECTOB TPEGYETCST COBCEM HEMHOTO BPEMEHH, TI09TO-
MY €ZIMHCTBEHHBIMU CYTIECTBEHHBIMI 3aTPATAMU HAa MOJYJIbHOE TECTHPO-
BaHUeE SBJISIETCS BPEMsI, He0OXOIMMOE Ha TIPOEKTHPOBAHE U CO3/TaHIE UC-
MBITATETLHBIX TECTOB. B3aMen aTux 3aTpat BbI mosryunre Gosee TayboKoe
MOHUMaH¥e, KakK JO0JUKEH JefiCTBOBATH Balll KO YaHce 60 6peMsl €20 C030a-
HUs. ITO TOHUMAHHE TIOMOKET BaM M36e5KaTh MHOTHX OITHOOK B ITPOIECCE
pa3paboTKN M UMeTh OOJBINE YBEPEHHOCTH B KOHIIE MPOEKTa, Harogapst
MEHbBIIEMY KOJIMIECTBY OMMGOK, 0GHAPYKEHHBIX HETa-TeCTePaMH.

He sa6biBaiiTe, 4To Kak paspaboTuuk npuioskeruii maas iOS, BbI He
KOHTPOJIMPYeTe CPOKH MTePeayr HOBBIX BEPCUI TPUJIOKEHNST CBOMM KJTH-
eHTaM: 3Ty (DYHKIMIO B3sTa Ha cebst kommanust Apple. Ecin cepbestast
OIMMOKa BEIHYANUT BBITYCTUTH HOBYIO BEPCHIO MPUIOKEHUS, BAM MPUIET-
sl JKIaTh, moka Kommanust Apple yrepauT ee (ecim oHa 3TO cAETAET),
Tpeske YeM OHO TOTIafieT B App Store M CTaHeT MOCTYITHBIM JIJIsT BalllUX
nosb3oBaresieit. OHO 3TO MOJIKHO CIYKUTH TIOBOJIOM IS Pa3paboTKu
HOBOH TIPOIIeAyPBI TECTUPOBAHUS. BBITyCcK HEKauecTBEHHOTO TPOTpPaM-
MHOTO OOECTICUEHNUST SIBJISIETCS IOCTATOUHO CePhe3HON mpobaeMoil — He-
BO3MOYKHOCTH GBICTPO MCIPABUTH ONMTHOKY MOKET UMETh BEChbMa HETPH-
SITHBIE TIOCJIE/ICTBHSI.

[Tpumenene MeTOAWKK pa3pabOTKU Yepe3 TeCTHPOBaHUE M0OABUT
omyienne komdopTa — OIHOBpPEMEHHAsA pa3paboTKa TPOTPAMMHOTO
KO/Ia I TECTOB JIJIsSI HETO TIOMOSKET MOBBICUTD TPOU3BOIUTETBHOCTD TPY/IA,
MIOTOMY 9TO Pa3MBITIIEHNsT 06 OPTraHU3AIUY TIPOTPAMMHOTO KOJIa U YCJI0-
BUSX, B KOTOPBIX OH BBITIOTHIETCS, CTAHYT HEOThEMJIEMOH 4acThiO TIPO-
1ecca pazpaborku. Bekope BbI 06HAPYKUTE, UTO pazpaboTKa KOl BMECTe
C TeCTaMU 3aHUMAET TO JKe BPEMsI, UTO U pa3paboTKa OHOTO TOIBKO KOJa,
HO TIPY 3TOM BbI Oy/ieTe Gosiee yBepeHs! B HeM. B cieyiomieii rnase 6yayT
MIPE/ICTABIEHB! KOHIIEIIIH, Ha KOTOPBIX OCHOBBIBAETCS METOIMKA pa3pa-
GOTKHU Yepe3 TeCTUPOBAHME: ITH KOHIIEMIIUU OYIYT MCIIOJb30BAThCS Ha
MPOTSKEHUH BCEIl KHUTH.
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